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Diabetes is pervasive, exponentially growing in prevalence, and outpacing most diseases globally. In this Series paper,
we use new theoretical frameworks and a narrative review of existing literature to show how structural inequity
(structural racism and geographical inequity) has accelerated rates of diabetes disease, morbidity, and mortality
globally. We discuss how structural inequity leads to large, fixed differences in key, upstream social determinants of
health, which influence downstream social determinants of health and resultant diabetes outcomes in a cascade of
widening inequity. We review categories of social determinants of health with known effects on diabetes outcomes,
including public awareness and policy, economic development, access to high-quality care, innovations in diabetes
management, and sociocultural norms. We also provide regional perspectives, grounded in our theoretical framework,

to highlight prominent, real-world challenges.

Introduction
Globally, the number of people with diabetes is projected
to surpass 1 billion people by 2050." In 2021, the global
burden of diabetes was estimated to be 529 million people
(95% uncertainty intervals [UI] 500-564), yielding a
global age-standardised prevalence of 6-1% (95% UI
5-8-6-5)." In 2050, estimates are expected to more than
double to 1-31 billion people (1-22-1-39), yielding a
global age-standardised prevalence of 9-8% (9-4-10-2),
or approximately one in ten people.! In 2021,
96-0% (95% UI 95-1-96-8%) of the total global diabetes
cases were estimated to be due to type 2 diabetes
(approximately 508 million people), with type 1 diabetes
accounting for the remaining cases (approximately
21 million people).! Gestational diabetes and hyper-
glycaemia during pregnancy add to the global burden,
with more than 20 million women affected worldwide,
7 million of whom were living in southeast Asia in 2021.”
Rates of type 1 and type 2 diabetes in young people (up to
age 25 years) are also rising globally, leading to an
exponential generational increase in diabetes."**
Extensive evidence shows that diabetes is associated
with high morbidity and mortality, and is one of the major
causes of blindness, kidney failure, heart attacks, strokes,
lower limb amputations, and premature mortality
worldwide.“™ Globally, in 2021, there were 37-8 million
(95% UI 35-4-40-2) total diabetes-related years of life lost
due to premature mortality and 41-4 million (29-5-55-4)
years lived with disability for a total of
79-2 million (67-8-92-5) disability-adjusted life-years,
mostly driven by type 2 diabetes in adults.! In paediatric
populations, acute events such as diabetic ketoacidosis
and severe hypoglycaemia remain major causes of death
in many parts of the world; in 2021, average life expectancy
after a diagnosis of type 1 diabetes ranged from 13 years
for a 10-year old child in a low-income country to 65 years
for a 10-year old child in a high-income country (HIC)."

Importantly, global diabetes burden is further
exacerbated by large-scale inequities in diabetes
prevalence, morbidity, and mortality.”?” Prevalence of
type 1 and type 2 diabetes in both adult and paediatric
populations is increasing disproportionately among
minoritised groups, and in low-income and middle-
income countries (LMICs) versus HICs.>**™*' By 2045,
three of four adults with diabetes will be from a LMIC,**
with anticipated large global effects on premature
morbidity and mortality given that less than 10% of
people with diabetes in LMICs currently receive
guideline-based ~ comprehensive  diabetes  care.”
According to the Global Burden of Disease (GBD)
Study 2021, the highest age-standardised total diabetes
prevalence by super region in 2021 was 9-3%
(95% UI 8-7-9-9) in north Africa and the Middle East
and 12-3% (11-5-13-0) in Oceania. Within HICs, such
as the USA, adult and paediatric prevalence of diabetes
in minoritised groups (eg, non-Hispanic American
Indians and Alaska Natives, non-Hispanic Black
Americans, Hispanic Americans, and Asian Americans)
is nearly 1-5 times higher than in non-Hispanic White
groups.*”® In the Northern Territory of Australia,
diabetes prevalence increased from 14-4% (95% CI
13-9-14-9) in 2013 to 17-0% (16-5-17-5) in 2019 among
Aboriginal populations, with diabetes prevalence in
adults increasing to 39-5% (37-9—41-1) in the Central
Australian region.* The disproportionate effects of
diabetes equate to lower quality of life. As of 2021,
52-2% (95% UI 25-5-71-8) of type 2 diabetes disability-
adjusted life-years were attributed to high BMI, rising
by 24-3% (18-5-30-4) since 1990, with the highest
increase in south Asia (58-0% [44-0-75-4]), central
sub-Saharan Africa (48-8% [35-8-61-2]), and east Asia
(45-79% [33-5-57-3]).

Global inequity in diabetes prevalence proliferates into
disproportionate effects on premature morbidity and
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mortality in LMICs, as well as in marginalised and
minoritised populations in HICs. As of 2019, diabetes-
related mortality rates and disability-adjusted life-years
were nearly double in LMICs compared with HICs.*
Furthermore, despite an overall decrease in global death
rates from non-communicable diseases since 2000,*
cardiovascular disease, mortality, and all-cause mortality
in people with diabetes were nearly three times higher in
low-income countries than in middle-income countries
and HICs in 2019.* In the USA, wide inequity still
remains; for example, in 2017, deaths due to diabetes
among non-Hispanic White individuals accounted for
2-5% of total deaths, compared with 5-8% among non-
Hispanic American Indian or Alaska Native individuals.”
In individuals younger than 25 years, 16300 diabetes-
related deaths occurred in 2019 globally, with the majority
due to type 1 diabetes (73-7%), and 15900 (97-5%) of
which occurred in LMICs.” The COVID-19 pandemic
amplified diabetes inequities globally, with people with
diabetes being 50% more likely to experience severe
infection and twice as likely to die compared with people
without diabetes, especially if they were from minoritised
groups.””**3 Overall, minoritised status and geographical
location predict major adverse outcomes and inequities
in diabetes prevalence, morbidity, and mortality.

In this first Series paper, we narratively review how
structural racism and geographical inequity lead to
clinical consequences in diabetes, and how global
inequity is fuelling the diabetes crisis. We present
theoretical frameworks that link social and medical
factors in diabetes and discuss the effects of structural
inequity (structural racism experienced by minoritised
groups and geographical inequity experienced by LMICs)
on diabetes outcomes. We then highlight regional, real-
world challenges that show how the cascade of inequity
affects the full spectrum of diabetes, from diagnosis to
complications. In the second paper in this Series,” we
describe recommended strategies and action plans to
address global inequity in diabetes, and provide real-
world examples that translate theory into practice. In the
third paper in this Series,” we review the mechanisms of
diabetes inequity within and between minoritised groups
in the USA, including in youth.

Methods

Search strategy and selection criteria

We searched PubMed and Embase for articles published in
English from Jan 1, 2003, to March 31, 2023, using the
terms “race”, “racism”, “structural racism”, “equity”,
“inequity”, “racial inequity”, “structural inequity”,
“minoritized”, “geographic inequity”, “ethnicity”, “low
income country/countries”, “middle income country/
countries”, “low and middle income country/countries”,
“high income country/countries”, “global”’, “global
burden”, “complications”, “retinopathy”, “neuropathy”,
“nephropathy”, “cardiovascular disease”, “amputations”,
“morbidity”, “mortality”, “death”, “disability-adjusted life

years (DALYs)”, “children”, “youth”, “young adults”,
“adults”, “women”, “lifecourse”, “pregnancy”, “gestational”,
“hyperglycemia in pregnancy”, “social”, “social factors”,
“social determinants of health”, “socioecological model”,
and “conceptual framework/model” in combination with
“diabetes”. We reviewed articles resulting from these
searches and their references, and selected those relevant
to the topic of this Series paper. We also reviewed data
from the GBD Study 2021, which was in press at the time
of writing.

We made purposeful efforts in literature searches to be
cognisant of over-representing articles from HICs, given
the inherent and systemic bias in publications.** When
available, we used data banks such as the International
Diabetes Federation atlas” and the Institute for Health
Metrics and Evaluation GBD 2019 database® to calculate
rates of disease. Nevertheless, we found a disproportionate
number of published articles that were either from HICs,
or written by authors from HICs or majority groups.
Moreover, when including publications or data from
LMICs or minoritised groups, key data were often
missing, culminating in under-representation and
imbalance in data availability and reporting. As such, any
scoping review of this literature and its reporting would
be biased, as there are known inequity issues in
published literature.”** Thus, although we used rigorous
methods to retrieve and synthesise available evidence in
a systematic manner, we elected to perform a narrative
review, using our expertise to contextualise and frame
the literature equitably.

Definitions

In this Series, we use a common set of definitions to
standardise language throughout the papers (table). We
have tried to be specific when speaking about inequity,
whether by race, ethnicity, geography, Indigeneity, or
migration status. However, because these terms and
groupings are imperfect, we acknowledge that no
adequate way exists in which we can or should categorise
people.? Individuals, communities, countries, and
regions are complex and non-homogenous, and we will
never be able to capture their complexity.“* Thus, in this
Series, we use such groupings only for the purpose of
clarity. All author groups have contributed their thought
leadership to the definitions we have used, although we
all recognise their relative inadequacy.

Key concepts and frameworks

Hundreds of articles report consistent associations
between structural racism, geographical inequity, and
poor physical and mental health in people with
diabetes.">**** The way that structural inequity affects
the pathways between upstream and downstream social
determinants of health are complex and operate in
multilayered ways. Moreover, the impacts of structural
inequity accumulate over time and can affect generational
trajectories of health.* For example, structural inequity
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can lead to differences in upstream resources, such as
money, power, knowledge, prestige, and beneficial social
connections, which have enduring associations with
downstream factors, such as socioeconomic status and
resultant diabetes.” Additionally, institutional and
cultural racism can affect diabetes through stigma,
stereotypes, prejudice, and discrimination, perpetuating
inequitable physical and mental health outcomes.”

For this Series, we created several theoretical
frameworks to illustrate how structural inequity causes
global inequity in diabetes outcomes. These frameworks
are based on heavily researched and well established
models that theorise how social factors and structural
inequity affect health, such as WHO’s conceptual
framework for action on social determinants of health,*
the social-ecological model,* Phelan and Link’s theory
of fundamental causes,” and William and Mohammed’s
framework for the study of racism and health.®

Our framework (figure 1) shows how a cascade of
widening inequity in diabetes occurs, stemming from
structural inequity that leads to large and fixed differences
in key, upstream social determinants of health (eg,
socioeconomic position, availability of resources, and
access to opportunities for development), and results in
unequal and unjust experience of downstream social
determinants of health (eg, access to high-quality care,
education, housing, and food systems), which causes
inequity in diabetes outcomes (figure 1). In this cascade
of widening inequity, divergent trajectories of health are
created on the basis of upstream inequity, and, over time,
the achievement of advantageous outcomes becomes
increasingly difficult for people experiencing inequity. In
figure 2, we present another framework, which focuses
on downstream social determinants of health that have
known effects on diabetes outcomes, and include public
awareness and policy, economic development, access to
high-quality care, innovations in diabetes management,
and sociocultural norms.

Although biology has often been considered an
individual factor in models of social determinants of
health, we did not include it as its own category in the
conceptual frameworks, because emerging research
suggests that long-standing structural and social
inequity interacts with biological factors to cause poor
outcomes in minoritised populations, rather than
representing underlying genetic predisposition.** The
weathering effect explains how early health
deterioration, such as development of diabetes and its
complications, can result from cumulative exposure to
adversity from social, economic, and political forces,
which increases vulnerability to adverse physiological
outcomes in minoritised populations.” The mechanisms
of the weathering effect are best understood with the
allostatic load model, which outlines the physiological
costs of chronic or repetitive exposure to stress.” In
minoritised populations, cumulative biological burdens
on the body from physical and emotional stress due to

Definition

Justification for use

Inequity The preventable differences in health
outcomes closely linked to social,
economic, and environmental

conditions**

Minoritised Groups of people who have been
historically marginalised and treated

unequally or unjustly®
Social construct established for

government classification systems of
race and ethnicity™#4

Race

Structural racism The totality of ways in which societies
foster racial discrimination, through
mutually reinforcing systems of
housing, education, employment,
earnings, benefits, credit, media, health
care, and criminal justice, and its
influences on health™4¢4

Geographical
inequity

Differences in world position,
development, resources, and access
between low-income and middle-
income countries and high-income
countries®

The effects of structural racism and
geographical inequity combined

Structural inequity

Negative effects on health outcomes due
to known unfair or unjust treatment,
experiences, and circumstances®

Wealth of literature on large scale social
and biological effects of minoritisation on
outcomes*

Alignment with published literature, global
organisations, and governments for data
tracking and description

Racism is multilevel and includes systems
in society that extend beyond individual
overt discrimination or implicit bias to
inequalities, exerting large downstream
effects on health

The economic development of these
countries is a result of historical and
continued effects of global colonialism and
xenophobia on country and regional
development, including the perpetuation
of income status across countries;>*
categorisation will evolve as changes in
economic development and definitions
occur

Connoting the structural, pervasive, deeply
rooted, and continuous force that affects
how all social determinants of health affect
equity in outcomes™#

Table: Definitions

Non-minoritised
communities
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Figure 1: Cascade of widening inequity in diabetes stemming from structural inequity

SDoH=social determinants of health.

continued perceived discrimination and social inequity
can lead to high catecholamine and cortisol
concentrations and physiological tipping points in
glucose concentrations, blood pressure, cholesterol
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Sociocultural
norms

L

Public awareness
and policy

Economic
development

Innovations in
diabetes management

Accessto
high-quality care

\/

Structural racism and geographical inequity

Figure 2: Conceptual framework depicting the effects of structural inequity on social determinants of health
and global diabetes outcomes across the lifespan

Social determinants of health are identified on the basis of a wealth of evidence of their effects on diabetes. These
social determinants of health are closely interconnected and often bidirectional; their commonality is observed
globally and their impact can be seen across the lifespan. Structural inequity (structural racism and geographical
inequity) serves as the backdrop to acknowledge its pervasive negative effects on social determinants of health

and diabetes outcomes.

concentrations, and weight regulation, which are
associated with worsening chronic disease and
premature mortality.” At chronically high levels, these
physiological stress pathways are shown to trigger
changes at the genetic and epigenetic levels, which
increase vulnerability to adverse effects not only in
individuals, but also future offspring.”®” Thus, instead
of connoting genetic predisposition or biology as a
cause of health outcomes, the allostatic load model
suggests that chronic stress due to perceived
discrimination and inequity mediates the relationship
between biological risk and health outcomes such that,
without chronic stress, adverse outcomes might not
occur.*®

Social determinants of health and diabetes
outcomes

The social determinants of health are the conditions that
influence individuals and groups where they work, play,
and live.” A deeper understanding is needed of how
social determinants of health can negatively influence
diabetes outcomes to reduce global inequity in diabetes.
We use key literature and narrative synthesis to discuss

in more depth how downstream social determinants of
health affect clinical diabetes outcomes (figure 3).

Public awareness and policy

Public awareness of the global burden of diabetes is
tantamount to developing policy that supports efforts at
curbing diabetes rates and modifying existing inequity in
structural determinants of diabetes (figure 3).°»#04
Databases that use global health data including from
LMICs, such as the Global Burden of Disease
Studies 2019 and 2021,"* and the International Diabetes
Federation atlas® have been used to raise public
awareness of diabetes outcomes globally, helping to
inform calls to action on screening, awareness, and
reduction of diabetes and obesity. Raised awareness of
global diabetes burden has also paved the way for
organisations such as WHO and UN to address existing
structural inequity in the factors that most closely affect
socioeconomic status and resultant outcomes, through
the creation of new global policy efforts that bring
together multisectoral private—public collaborations and
funding.**** Such efforts hold potential to reduce large-
scale structural inequity in diabetes in LMICs and
minoritised groups.®**

Economic development

Economic development in individuals has direct
implications for advancement in societal position,
education, and access to improved infrastructure, all of
which  promote  beneficial diabetes  outcomes
(figure 3).0?#%065 Ag g first sign of progress in this area,
funding for diabetes has more than quadrupled
from US$10 billion in 1996, to $41 billion in 2019, due to
overall increased development in LMICs.* Additionally,
the World Bank, WHO, UN, and philanthropic
organisations have started the process of bridging
funding gaps in LMICs, by fostering international
coalitions that provide grants and opportunities to
support general and health-specific infrastructure.®
Nevertheless, opportunities for economic development
must be provided equitably such that marginalised and
minoritised populations can access them. Decolonising
aid must be done to ensure equitable distribution of
resources. Examples of decolonising aid include
acknowledging marginalisation and paying reparations
for historical injustices,** writing off international debt
to erase centuries of unfair entrenched lending and
borrowing systems,®® investing in the creation of
Indigenous expertise while valuing existing Indigenous
knowledge,” and balancing funding decisions between
scalability and local value.”

Access to high-quality care

High-quality care is a basic human right that not only
affects diabetes, but also other social and long-term
outcomes (figure 3).°**#7 Although access to high-
quality diabetes care is outlined as a standard of care in
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Structural inequity: structural racism and geographical inequity

Social determinants of health

Public awareness and policy |

General pathway of effect

Diabetes-specific pathway of
effect

| Awareness of high disease rate

Diabetes screening campaigns

| De-stigmatisation

Medical education to
promote patient-centred,
multidisciplinary care

Uptake of lifestyle
modification, management,
and lower diabetes distress

Inclusive, comprehensive, and
equitable diabetes care

Population health data
collection and management

Diabetes registries and use of
data to drive improvement
in outcomes

Investment in primary and
secondary education

Jobs, productivity, and
financial security

Economic development

Improved infrastructure and
change in built environment

Increased expenditure on
health care

Educated workforce and
higher diabetes literacy and
numeracy

Potential impact on diabetes
outcomes

Ability to afford diabetes
treatments and more
nutritious food

Ability to adhere to lifestyle
and diabetes care
recommendations

Universal health care and
access to higher quality
diabetes care and treatments

Access to high-quality care |

Whole-person or patient-
centered care

Team-based care

Shared decision making in
self-management

Mental health and social
needs integration into
medical care

Care coordination and
navigation

Access to cutting-edge
therapies

Complication management
and screening, and early
linkage to care

Evidence-based diabetes care

Innovations in diabetes
management

| More options for therapy

| Easier to use for patients

| New ways to deliver care

New oral and injectable
therapies that simultaneously
improve glycaemic control,
promote weight loss, and
reduce cardiovascular and
renal complications

« Increased rates of screening
and identification of diabetes

« Improved diabetes self-
management

« Reduced rates of
hyperglycaemia and
hypoglycaemia

« Prevention of obesity, pre-
diabetes, and type 2 diabetes
in children, adolescents, and
adults

« Early detection of type 1
diabetes, hyperglycaemia
during pregnancy, and
gestational diabetes

« Reduced hospitalisations,
complications, and
mortality

« Reduced diabetes-related
mental health conditions
and complications

« Increased life expectancy

« Increased quality of life

« Decreased inequity in
diabetes prevalence,
treatment, comorbidity,

and complications

« Reduced global diabetes
burden

New technologies that more
easily monitor blood sugars
and deliver insulin

Expanded telehealth and
mobile applications in diabetes

| Cultural attitudes and beliefs

Sociocultural norms |

| Social cohesion

Diabetes identity and
acceptance

Reduction in diabetes distress
and improved adherence

—I Health behaviours

| Diabetes self-management
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Figure 3: Social determinants
of health and diabetes
outcomes

All pathways are negatively
affected by structural inequity.



Series

many professional society guidelines, it is rarely fully
implemented.”” Global evaluation by WHO has shown
a scarcity of trained health staff to deliver high-quality
diabetes prevention and management worldwide, with
higher staff and training shortages since the COVID-19
pandemic.”* As a result, the WHO Global Diabetes
Compact, established in 2021, has set forth goals to
improve integration of evidence-based diabetes care and
training into primary care settings, as an overall effort to
increase universal health-care coverage for people with
diabetes.®¢

Additionally, access to essential medicines,” such as
life-sustaining and affordable insulin, is part of high-
quality care and greatly contributes to global inequities in
diabetes, especially for type 1 diabetes.® Due to the cost
and scarcity of insulin, the difference in remaining life
expectancy of a child with type 1 diabetes diagnosed at
age 10 years compared with a child without type 1
diabetes is 11 years in HICs and 47 years in low-income
countries." Furthermore, the high cost of insulin has
been shown to be the leading cause of diabetic
ketoacidosis in urban settings in HICs.* Because of its
foundational importance, insulin is now an essential
target of the WHO Global Diabetes Compact, which has
vowed to improve access to diabetes diagnostics,
medicines, and health products in LMICs.®% In
the USA, legislation has been recently passed to cap the
monthly cost of insulin at $35 per month to improve
affordability and accessibility.*

Innovations in diabetes management

Recent innovations in diabetes treatment and
management have provided more options for care, which
are easier and more efficacious, offering potential to
improve adoption, reach, effectiveness, and outcomes.
New oral and injectable therapies have shown benefits in
reducing cardiovascular and renal complications,
offering hope for curbing long-term morbidity and
mortality in diabetes. Additionally, new technologies
(eg, insulin pumps and continuous glucose monitors,
smart insulin pens, and telehealth) have made insulin
administration easier, glycaemic control more achievable,
and have expanded access to care. Nevertheless, these
and other innovations in diabetes management are less
accessible to minoritised populations, whether in HICs
or LMICs, which widens the disparity in outcomes
(figure 3).**7 In the UK and USA, large studies in
children, young adults, and adults have shown inequity
in insulin pump and continuous glucose monitoring use
among minoritised groups, with less than half of people
of Hispanic or non-Hispanic Black, Asian, and mixed
race or ethnicity using diabetes technology compared
with non-Hispanic White groups.* For type 2 diabetes,
a study of adults from more than 160 primary care clinics
in the UK showed that Black individuals were 50% less
likely than White individuals to be prescribed newer
therapeutics, such as SGLI2 inhibitors and

GLP-1 receptor agonists,” with similar results found in a
study done in the USA.*

In LMICs, focus on coverage and dissemination of
essential medications and supplies has impeded the
ability to incorporate treatment innovations into diabetes
care, inadvertently creating lead time gaps in entry of
new drugs to some populations.™”* For example,
metformin and sulfonylurea oral medications are still
not available in several countries in the sub-Saharan
region, according to WHO’s 2021 report on the selection
and use of essential medicines.”* Additionally, although
the use of mobile phones in sub-Saharan African
countries has increased from 5-10% in 2000, to 80-90%
in 2015, internet use was less than 25% across all regions
as of 2015, limiting the ability to use new therapeutics
and modalities that rely on the internet for comprehensive
care.”

Sociocultural norms

Sociocultural norms are a result of historical, geopolitical,
economic, and cultural forces, which are influenced by
structural racism and geographical inequity, and can
greatly affect diabetes outcomes (figure 3).” In line with
WHO and other frameworks,”*# cultural attitudes and
beliefs, social cohesion, and health behaviours can have
large impacts on diabetes self-management, which is a
cornerstone of diabetes care.*”*”7*” Sociocultural norms
can also greatly affect mental health, and exacerbate
mental health disorders that are common in diabetes,
such as depression, anxiety, post-traumatic stress
disorder, chronic stress, and diabetes-related distress,
which can affect diabetes self-management, access to
diabetes care in a timely manner, and longevity.">4
Acknowledging and incorporating sociocultural norms
into diabetes care paradigms and programmes might
improve patient-provider therapeutic relationships,
diabetes self-management, and outcomes; however,
historical lack of focus and training of medical providers
on these issues remains common. '

Regional perspectives on inequity in diabetes

As global diabetes data become more readily available
through collaborations such as the Non-communicable
Disease Risk Factor Collaboration,” the GBD
Studies,"”**® and the International Diabetes Federation
atlas,” it is becoming increasingly evident that large
regional and country-level variations in diabetes
prevalence, morbidity, and mortality exist. Importantly,
although more data on LMICs and minoritised
populations are being added to these large global
databases, difficult-to-measure local influences and
factors might continue to be excluded, despite their large
effects on minoritised and marginalised populations.
Additionally, global measures of disease and morbidity
might not accurately capture important differences
within and between geographical regions. For this
reason, we chose to include regional perspectives on
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inequity in diabetes from two LMIC and two HIC regions
as examples from which we can learn about on-the-
ground challenges. The sections reporting on LMICs
underscore shared challenges of all LMICs, while
highlighting region-specific issues in the face of large,
upcoming demographic transitions. The sections
reporting on HICs highlight salient issues of minoritised
and Indigenous populations that remain from long-
standing perpetuation of structural inequity, and serve as
harbingers to future HICs.

Sub-Saharan Africa

Diabetes poses a major risk to sub-Saharan Africa. In 2021,
the International Diabetes Federation estimated that
23-6 million people (95% UI 15-0-29-8) in the region
were living with diabetes, with a projected increase to
54-9 million people (34-8-69-7) by 2045. Diabetes-related
morbidity is high, with pooled multicountry estimates of
diabetic nephropathy of 35-3% (95% CI 27-5-43-1) in
studies published between 1997 and 2017, and diabetes-
related amputations of 36-9% (32-9-40-8) in studies
published Dbetween 1999 and 2020.” Meta-analyses
of diabetic retinopathy prevalence confined to
sub-Saharan Africa are limited, but one, which included
north as well as sub-Saharan Africa, reported a pooled
multicountry prevalence of 32% (28-36) in studies
published between 2000 and 2020.* With approximately
306000 deaths, sub-Saharan Africa ranks fourth in the
number of deaths under age 60 years due to diabetes;”
however, this number is probably underestimated, due to a
paucity of data and challenges with accurately recording
the cause of death in the region.”™ Diabetes also has a
substantial impact on health expenditure in the
subcontinent. In 2015, the estimated economic burden of
diabetes in sub-Saharan Africa was US$19-55 billion in
adults aged 20-79 years, representing 1-2% of gross
domestic product, which is projected to increase
to 1-4-1-7% in 2030, if sustainable development goals of
reduction in premature diabetes-related mortality and
stabilisation of the age-standardised prevalence of diabetes
are not achieved.”

Much of the inequity in diabetes management in
sub-Saharan African countries is associated with their
low-income and middle-income status, which results in a
scarcity of financial and human resources. Avoidable,
systematic disparities driven by economic, social, and
cultural barriers are common in sub-Saharan Africa.
These disparities exist across all levels, with fewer people
attaining treatment goals than in HICs, but also between
countries in the subcontinent, and even within individual
countries."” Urban residence is associated with increased
diabetes prevalence, reflecting lifestyle changes and
increased obesity associated with urbanisation.”®
Despite this heightened prevalence, some diabetes-
related outcomes are better in people living in urban
areas than those living in rural areas, probably because of
superior access to diagnostic and therapeutic services."* ™

Socioeconomic status follows a similar pattern, with
people with higher socioeconomic status having higher
diabetes prevalence and Dbetter adherence to self-care
activities.**" Food insecurity, another indicator of
inequity, is prevalent in some people with diabetes in
sub-Saharan Africa, and has been associated with both
higher diabetes prevalence and poorer outcomes in
sub-Saharan Africa.”™ Food insecurity is associated
with poorer adherence to diabetes self-care activities,"
and selecting a healthy diet is difficult when reliable
access to food of any type is variable.

The World Bank estimated a domestic general
government health expenditure of 2-0% in
sub-Saharan Africa in 2019, compared with 7-7% in
HICs.” In 2019, there were 2-9 physicians and
18-3 nurses and midwives per 10000 population is
sub-Saharan Africa, compared with 33-4 physicians and
114-9 nurses and midwives per 10000 population
in HICs.” Availability of therapeutic agents is also sub-
optimal—although metformin was available in the public
health care sector in 39 of 48 sub-Saharan African
countries in 2021, access to other essential diabetes
medications was still low, with sulfonylureas available in
23 countries and insulin available in 32 of them.”*™»
Pooled analysis from nationally representative
population-based studies done in 12 sub-Saharan African
countries between 2005 and 2015 estimated that 27% of
people with diabetes had been told their diabetes
diagnosis, 25% were taking oral hypoglycaemic agents,
and 11% were taking insulin.® These findings are in
contrast to the US National Health and Nutrition
Examination Survey, in which, between 2013 and 2016,
74% of people with diabetes had been told of their
diabetes diagnosis and 94% of people with diagnosed
diabetes were linked to diabetes care.

Several countries have made substantial strides in
developing government-funded universal health-care
models, which reduce fragmentation of care and out-
of-pocket expenses; however, access to diabetes
care and diabetes outcomes still vary substantially
between and within sub-Saharan African countries.”
Meta-analyses have estimated pooled prevalence of
glycaemic control at 27% (95% CI 24-30) from
studies in north and sub-Saharan Africa published
between 2000 and 2020, and 30% (28-33) from studies
in sub-Saharan Africa published between 2012 and 2022."*¢
However, country estimates ranged from as low as 8-1%
in Uganda in 2019, to 52-0% in Nigeria in 2011.
Similarly, prevalence of complications varied both
between and within countries. Studies from Lesotho,
Kenya, Cameroon, and Senegal reported a prevalence of
diabetic nephropathy of less than 10%, whereas
prevalence higher than 30% was reported in studies from
Sudan, Democratic Republic of the Congo, Malawi,
Zimbabwe, Botswana, Uganda, and South Africa.
Meanwhile, studies in Ethiopia, Ghana, Nigeria, and
Tanzania have reported variable prevalence of diabetic
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nephropathy.” Prevalence of peripheral neuropathy was
lowest in a 2010 study from Eritrea (4-0%) and highest in
a 2018 study from Nigeria (83-0%), whereas prevalence
of diabetic retinopathy ranged from 4-7% in Lesotho in a
study published in 2018, to 82-6% in a 2017 study from
Sudan.® Prevalence of diabetic foot ulcers ranged
from 0-4% in a 2015 Ethiopian study to 21-2% in
2017 Ethiopian study, and peripheral arterial disease
ranged from 4-7% in a 2011 multisite study in Tanzania,
Kenya, Cameroon, Ghana, Senegal, and Nigeria to 52-5%
in a 2012 study from Nigeria."”

Sub-saharan African countries range in their economic
development and resources, resulting in variable rates of
diabetes outcomes. Constrained economic resources in
LMICs in sub-Saharan Africa have contributed to
underinvestment in health-care systems and an inability to
provide universal diagnostic and therapeutic services for
people with diabetes. Equity could be achieved through
policies that promote or provide human resources for
health and medication access, particularly focusing on
rural areas and people in lower socioeconomic groups.
Additionally, recruitment of trained health-care
professionals away from these countries should be
discouraged to avoid diminishing the pool of qualified
health professionals providing diabetes care in the area.

South Asia
South Asia has the highest absolute numbers of people
with type 2 diabetes and gestational diabetes in the world,
with anticipated exponential growth in the next
30 years."”” Due to these staggering statistics and given
the high rates of diabetes across the lifespan, south Asian
countries might offer unique insight into the adverse
intergenerational factors associated with diabetes
propagation and provide new targets for intervention.”
Diabetes in south Asia is expressed differently, with
regard to associations between BMI, percentage body fat,
and health outcomes, compared with classically defined
diabetes in populations of European descent.” South
Asian people with diabetes have lower BMI values than
European individuals.”®” Additionally, diabetes affects
young people more disproportionately in South Asia,
even in the absence of high BMI.” Thus, although south
Asian people who are overweight tend to develop the
metabolic syndrome and diabetes, a normal weight
status does not preclude them from developing the
metabolic syndrome as much as it does in European
populations.”™ Variability in diabetes phenotypes in the
south Asian population might be under-appreciated,
particularly with regard to BMI and the contribution of
insulin secretion and insulin resistance. This under-
appreciation could be due to literature dominated by
studies on type 2 diabetes in European populations.
Moreover, the evidence base evaluating various diabetes
subtypes across or apart from the type 2 diabetes
spectrum are evolving. Overall, a nuanced approach to
subtyping and treating diabetes in south Asia is

warranted to avoid missing key subpopulations of people
with diabetes.

The social determinants of health might help to explain
manifestations of diabetes in south Asia, tying social
factors to vulnerability and health outcomes. Geographical
inequity and structural racism culminating in chronic
ecological stress, colonisation, famines, and wars greatly
impacted development of the region, including historical
poor education, low socioeconomic status, and reduced
decision-making power of women.”"* Before the
2000s, in some communities, mothers reduced their food
intake in late pregnancy because they believed that it
could facilitate easy delivery.” Women living in rural
areas also did heavy physical work at home and outdoor
manual work until late in pregnancy, which was
associated with lower birthweight.® Although these
social norms are becoming uncommon nowadays, they
might have left a lasting transgenerational impact on the
structure and function of the developing fetus
(intrauterine programming), which might have made
south Asian populations, particularly young people, more
prone to diabetes."” In essence, a combination of low in-
born capacity for resilience (smaller pancreas), excessive
intrinsic load (adiposity-related insulin resistance), and
rapidly increasing environmental load (rapid economic
transition) might make the pancreas more prone to early
failure, resulting in high rates of diabetes in young
individuals with a lower BMI in south Asia."”’

Connecting social determinants of health with
biological outcomes, the paradox of the double burden of
malnutrition encapsulates the metabolic and growth
effects of early life undernutrition followed by
overnutrition. This paradox is driven by historical
multigenerational undernutrition, interacting with
modern-day rapid socioeconomic and nutritional
transition.””™ Due to the recent rapid economic
development of India, diabetes has transitioned from
predominantly affecting residents living in affluent areas
to becoming more common in residents living in rural
areas and urban slums.*

The legacy of chronic undernutrition in south Asia has
affected several generations and is observed across the
lifespan, starting from birth.”** Between 1830 and 1980,
Indian people and other south Asian populations did not
show an increase in mean height, whereas Europeans
gained up to 15 cm.** Additionally, a study showed that
babies born to mothers from the Indian subcontinent
(India, Bangladesh, and Bangladeshi migrants in the UK)
had lower birthweights than babies born to mothers of
European ancestry, despite a similar genetic score for
birthweight (appendix).® By contrast, from 1980 to
current day, there has been a 5 cm gain in mean height
and a rise in prevalence of overweight and obesity in
Indian children compared with their parents.**
Diabetes in adolescents and young people in India is on
the rise,"'” and has been shown to be associated with
earlier need for insulin therapy and development of
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retinopathy, which is alarming given the vast number of
individuals at risk in the south Asian region."*

Lifestyle changes accompanying the rapid economic
transition include increased intake of high glycaemic and
unhealthy foods; presence of environmental endocrine
disruptors,” such as bisphenol A, dioxins, and
polyfluoroalkyl substances (which can eventually increase
the risk of obesity and cancer, cause cognitive dysfunction,
and interfere with reproductive health); and increase in
psycho-social stressors generated by the modern, rapid,
and competitive ecosystem.™ Moreover, energy dense
foods such as rice, cooking oil, and fatty savoury snacks
are far cheaper than healthy foods such as vegetables,
fish, and fruits, which can increase the likelihood of
overweight and obesity in individuals with a low
income.”™ Consanguinity, inbreeding, and endogamy
continue to be common in south Asia, with differences
existing by region, state, and community;"* these practices
have crucial roles in influencing diabetes phenotypes
through enrichment of multiple alleles.”*

Although still evolving, some cohort studies have shown
associations of some south Asian diabetes subtypes with
distinct genetic profiles compared with those of European
descent.”"* Moreover, several physiological studies have
observed that Indian people have lower muscle mass,
smaller visceral organs, and a higher fat mass for a given
weight than European individuals.””*** The combination
of these factors can result in diabetes characterised by low
insulin secretion, but higher insulin resistance than that
observed in European individuals with diabetes and a
similar BML."® Another expression of diabetes might be
evidenced in a physiological study, which showed that
some individuals with a very low BMI (<19 kg/m2) and no
evidence of pancreatic disease or islet cell-related
autoimmunity can have a severe insulin secretory defect.”™
Deeper investigation is needed to distinguish diabetes and
its subtypes in south Asia, but data so far are compelling
to prompt further research.

In summary, historical and sustained geographical
inequity and structural racism have led to varied economic
development and large-scale multigenerational nutritional
inequity across the life course in south Asian people,
resulting in high prevalence of diabetes. Such inequity will
need new solutions to break the cycle of transgenerational
fetal programming of diabetes, which includes prevention
strategies starting in the preconception phase to influence
outcomes in later life.**

Australia

Australian Aboriginal peoples have lived in Australia for
more than 60000 years, and are one of the world’s oldest
living cultures.* Australian Aboriginal and Torres Strait
Islander peoples continue to sustain a very strong and
diverse culture, with more than 160 Indigenous languages
spoken in Australia and strong connections to country
and cultural practices continuing.'” Similar to other
Indigenous  peoples  globally,  Aboriginal  and

Torres Strait Islander peoples in Australia experience a
disproportionately high burden of type 2 diabetes and
related conditions, resulting in more than three times
higher rates than the general Australian population, with
nearly 40% prevalence in the most remote and
disadvantaged regions of central and northern
Australia. "

The decreasing age of diagnosis with each new
generation has been of great concern in the Aboriginal
population, such that rates of youth-onset type 2 diabetes
are among the highest reported globally.*'® The youngest
reported age of type 2 diabetes diagnosis was 4 years in a
study done across northern Australia,” and the highest
prevalence was 3-1% among adolescents and women
aged 15-24 years in Central Australia.® Prevalence of
type 2 diabetes among Aboriginal and Torres Strait
Islander peoples of all ages has been consistently
reported to be higher in girls and women than in boys
and men.”* The high prevalence of youth-onset type 2
diabetes among female individuals contributes to very
high prevalence of pregestational diabetes in pregnancy,
with rates as high as 8-4% among pregnant Aboriginal
women in Central Australia.”™ Similarly to south Asian
communities, the high prevalence of hyperglycaemia
in pregnancy has probably contributed to the
intergenerational escalation of the diabetes epidemic
among Aboriginal and Torres Strait Islander
communities, with possible contributions from
epigenetics, genetics, social determinants of health, and
traditional diabetes risk factors.

As a result of the cascade of widening diabetes inequity,
Australian Aboriginal and Torres Strait Islander
communities experience high and premature morbidity
and mortality from type 2 diabetes and its
complications.*® In the Northern Territory, 27% of the
population identify as Aboriginal peoples, and
experience the greatest socioeconomic disadvantage, as
well as the highest rates of diabetes, end-stage kidney
disease, and mortality nationally.2'***% n 2021,
diabetes-related mortality and hospitalisation rates were
more than four times higher among Aboriginal and
Torres Strait Islander peoples than non-Indigenous
Australians."*"” The median age of death was 62-5 years
for Aboriginal and Torres Strait Islander peoples,
compared with 82-2 years for the general Australian
population, with cardiovascular disease and diabetes
among the two leading causes of death.'® Young age
of diabetes onset and persistent high glycaemic
concentrations contribute to excess risk of comp-
lications.”"* For Aboriginal and Torres Strait Islander
female individuals nationally and for all Aboriginal
peoples in the Northern Territory, diabetes remains the
leading cause of death.'

The impacts of colonisation are high and still affect
Aboriginal and Torres Strait Islander peoples today in a
number of ways. Transgenerational trauma has been
passed down through generations with ongoing impacts
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on all aspects of life—eg, loss of culture, loss of identity,
the stolen generation, and forced displacement from
country. Transgenerational trauma probably contributes
to increased diabetes risk through several mechanisms,
including poor mental health and wellbeing, and social
determinants of health including structural, community-
level, and individual-level racism. Aboriginal and
Torres Strait Islander peoples have many competing
factors that might affect their diabetes care. Food
insecurity and the high cost of fresh food remain
substantial barriers to healthy diets, particularly in
remote communities, where the average cost of a Healthy
Food Basket in 2021 was 52% higher than in the average
district centre supermarkets.” Additionally, a healthy
diet was reported to require 38-7% of household
disposable income in remote communities, and is thus
not affordable for most households.” Sugar intake is also
high, with sales data from remote stores showing a
purchase of free sugars per M]J total energy of 2-6 times
the WHO recommendation of 10% for the prevention of
dental disease and overweight and obesity.” A food
system now dominated by highly processed, convenient,
unhealthy foods and drinks high in sugar, saturated fat,
and salt, a scarcity of resources to afford healthy foods,
and inadequate housing greatly impede efforts at
diabetes selfmanagement and  treatment.”"™
Nevertheless, women described that their connections to
the land and cultural identity were important enablers of
healthier lifestyles in this challenging context.”
Improving diabetes care is near to impossible when all
the aforementioned factors (racism, food insecurity, high
cost of food, and household crowding) can affect
Aboriginal women with diabetes trying to care for
themselves and their families. Hence, it is crucial to
incorporate community-led design of diabetes prevention
and management programmes to enhance such key
enablers of success.

In summary, adverse outcomes in Aboriginal and
Torres Strait Islander peoples are likely to have stemmed
from long-standing structural racism and inequity, which
continue today. Misalignment of health systems with
sociocultural norms and health behaviours of Aboriginal
and Torres Strait Islander peoples have led to inadequate
diabetes care and marginalisation of communities.
Additionally, generational mistrust and experiences of
racism and trauma have hampered the ability to access
and use high-quality diabetes care.®"*"” Structural
changes to health systems and new partnerships must be
forged to re-engage and rebuild trust with Aboriginal and
Torres Strait Islander communities. Aboriginal and
Torres Strait Islander health workers, liaison officers,
and interpreters should be included in health systems to
advocate for communities, provide resources in
Aboriginal and Torres Strait Islander languages, and
enable access to high-quality medical care. Additionally,
access to healthy food in remote communities must be
addressed. Integrating Aboriginal and Torres Strait

Islander peoples into care will help to break this
intergenerational cycle of diabetes.

USA

In the USA, the distribution of social risk and resultant
inequity in outcomes in diabetes is heavily weighted by
an imbalance of power and access to resources, which
create socioeconomic inequalities.” Current evidence on
the relationship between structural racism and diabetes
includes ten studies on governance, two on social
policies, one on public policies, and one on cultural and
societal values.” Antecedent to social determinants of
health, inequitable policies and laws® have differentially
impacted particular racial and ethnic groups and created
structural inequity,"*”*"* which reinforces, but is separate
from, discriminatory beliefs, values, and distribution of
resources.** The origins of structural racism in the USA
can be traced down to laws that reinforced injustices
against Native American and Black American
communities throughout the 17-19th centuries, and
continue to cause generational inequity in diabetes
prevalence, morbidity, and mortality."'*

For Native Americans, key examples of structural racism
include the Removal Era (1820-50), during which Congress
codified the Indian Removal Act, leading to widespread
displacement and death of more than 4000 tribal members;
the 1887 Dawes Act, which caused economic and land
divestment; and the Urban Indian Relocation programme,
which was initiated in 1952, and was designed to relocate
Native American communities into surrounding suburbs
with the intention to assimilate Native American families
into White, American society.™* Native Americans
continue to experience the long-standing effects of
historical events, exhibiting the highest rates of adult and
youth-onset type 2 diabetes in the USA.* Strong parallels
can be drawn between how structural racism and inequity
affect Indigenous peoples in the USA and Australia.™

For Black Americans, historic events include slavery; the
Black codes, enacted in 1865, and Jim Crow laws, from
post-US Civil War to 1968, which limited jobs, access to
jobs, health care, education, and overall economic
opportunities; Plessy v Ferguson in 1896, which legalised
segregation; and historic redlining, which encompasses
the exclusionary practices codified into government
policies in 1933, when the Home Owners’ Loan
Corporation was formed.™ Many of these practices were
enforceable under law until 1964, when the Civil Rights
Act was passed, and until 1968, when the Fair Housing Act
was passed, making it unlawful to practice race-based
housing discrimination. Nowadays, historic redlining
remains an important manifestation of structural racism
in the USA, and highlights how historic events continue to
influence today’s health outcomes.*”*** For example,
emerging evidence shows that people living in historically
redlined areas have 53-7% (95% CI 43-3-64-9; p<0-01)
higher diabetes mortality and 66-5% (53-7-80-4; p<0-01)
higher years of life lost than people not living in these
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areas.” These determinants at the neighbourhood level
are affected upstream by inequity in policies, resulting in
food deserts, less green space to promote physical activity,
increased exposure to environmental air and water
pollutants, and less safe neighbourhoods, among several
other adverse risk factors.”™

In summary, structural racism has had farreaching
generational effects on diabetes in marginalised
populations in the USA by impacting upstream factors,
such as laws and regulations, which lead to socioeconomic
inequality and vulnerability to negative effects of social
determinants of health. Although structural racism has
been long-standing, social momentum stemming from the
COVID-19 pandemic and the death of George Floyd has
spurred efforts to not only understand the mechanisms
leading to poor health, but also develop strategies across
research, practice, and policy to reverse its effects.”"*'* Use
of multisectoral approaches that target key policy areas will
allow for a paradigm shift in the field of health inequity, by
targeting upstream structural factors to improve population
health in diabetes.

Conclusions

Diabetes prevalence, morbidity, and mortality rates are
increasing exponentially, especially in LMICs and
minoritised populations in HICs, threatening global
health now and for generations to come. In this Series
paper, we underscored important literature, proposed new
theoretical frameworks, and offered regional perspectives
that show how structural inequity has created and
perpetuated far-reaching, trans-generational, and negative
effects on diabetes outcomes globally. Public awareness
and policy, economic development, access to high-quality
care, innovations in diabetes treatments, and sociocultural
norms are social determinants of health that have large
impacts on diabetes, and should be targets for intervention
to achieve equity.

The recommendations from  The Lancet
Commission on Diabetes,” in concert with WHO and UN
Sustainable Development Goals, have provided

guidelines and action plans to inform initiatives to curb
global diabetes burden, and begin the process of
achieving equity in diabetes care and outcomes.” These
recommendations  include  multisectoral,  multi-
component, and integrated strategies to change the
ecosystem of care, build capacity, and improve clinical
practice in diabetes. Concurrently, professional societies
and governmental agencies have called out inequity in
diabetes and started developing clinical guidelines that
incorporate screening for, and the addressing of, social
determinants of health in diabetes care.”””** The effects
of social determinants of health and their inequitable
impact on diabetes will continue to proliferate if
structural inequity is not acknowledged. The hard work
of addressing and eliminating root causes of structural
inequity must be encouraged to curb the current global
diabetes crisis.

Contributors

SA conceptualised the Series theme and this Series paper, invited the
authors, and wrote the non-regional sections. ANW and JCM wrote
the sub-Saharan Africa section. CY and NT wrote the south Asia
section. LM-B and SG wrote the Australia section. LEE, JAC, and

RJW wrote the USA section. All authors edited the overall manuscript.

Declaration of interests

SA is supported by the National Institutes of Health-National Institute
of Diabetes and Digestive Kidney Disease (R01DK132302, K23115896,
and P30DK111022-07), JDRF, and The Leona M and Harry B Helmsley
Charitable Trust. SA receives research devices, but not salary support
from Dexcom and Abbott, and is a health-care disparities adviser (on a
temporary advisory board role) for Medtronic and Beta Bionics. ANW is
supported by the National Institutes of Health-Fogarty International
Centre (K43TW010698). ANW declares an honorarium received from
Sanofi for serving as a panel member at an educational event on thyroid
cancer. JCM receives honorarium from Servier Laboratories for serving
on the advisory committee at educational events. LEE and JAC are
supported by the National Institutes of Health-National Institute of
Diabetes and Digestive Kidney Disease (R01DK118038 and
RO1DK120861, awarded to LEE; K01DK131319, awarded to JAC). LEE and
RJW are supported by the National Institute on Minority Health and
Health Disparities (R0IMDO013826, awarded to LEE and RJW;
ROIMDO017574, awarded to LEE). RJW is supported by the American
Diabetes Association (1-19-JDF-075). LM-B is supported by an Australian
National Health and Medical Research Council (NHMRC) investigator
grant (1194698), and leads projects that are funded by NHMRC, the
Australian Department of Health, and the Australian Medical Research
Future Fund. All other authors declare no competing interests.

Acknowledgments

We would like to thank Benjamin Kolbus for his assistance in designing
figure 2 for this Series paper. We would also like to thank Priyanka Mathias
and Molly Finnan for their administrative assistance in preparing this
Series paper.

References

1

10

GBD 2021 Diabetes Collaborators. Global, regional, and national
burden of diabetes from 1990 to 2021, with projections of
prevalence to 2050: a systematic analysis for the Global Burden of
Disease Study 2021. Lancet 2023; published online June 22. https://
doi.org/10.1016/S0140-6736(23)01301-6.

Wang H, Li N, Chivese T, et al. IDF diabetes atlas: estimation of
global and regional gestational diabetes mellitus prevalence for 2021
by International Association of Diabetes in Pregnancy Study
Group's criteria. Diabetes Res Clin Pract 2022; 183: 109050.

Tonnies T, Brinks R, Isom S, et al. Projections of type 1 and type 2
diabetes burden in the US population aged <20 years through 2060:
the SEARCH for Diabetes in Youth study. Diabetes Care 2023;

46: 313-20.

Praveen PA, Hockett CW, Ong TC, et al. Diabetic ketoacidosis at
diagnosis among youth with type 1 and type 2 diabetes: results from
SEARCH (United States) and YDR (India) registries. Pediatr Diabetes
2021; 22: 40-46.

Ogle GD, James S, Dabelea D, et al. Global estimates of incidence
of type 1 diabetes in children and adolescents: results from the
International Diabetes Federation atlas, 10th edition.

Diabetes Res Clin Pract 2022; 183: 109083.

Harding JL, Pavkov ME, Magliano DJ, Shaw JE, Gregg EW. Global
trends in diabetes complications: a review of current evidence.
Diabetologia 2019; 62: 3-16.

Teo ZL, Tham Y-C, Yu M, et al. Global prevalence of diabetic
retinopathy and projection of burden through 2045: systematic
review and meta-analysis. Ophthalmology 2021; 128: 1580-91.

Cho NH, Shaw JE, Karuranga S, et al. IDF diabetes atlas: global
estimates of diabetes prevalence for 2017 and projections for 2045.
Diabetes Res Clin Pract 2018; 138: 271-81.

Dal Canto E, Ceriello A, Rydén L, et al. Diabetes as a cardiovascular
risk factor: an overview of global trends of macro and micro
vascular complications. Eur ] Prev Cardiol 2019; 26 (suppl): 25-32.
Chan JCN, Lim LL, Wareham NJ, et al. The Lancet Commission on
diabetes: using data to transform diabetes care and patient lives.
Lancet 2021; 396: 2019-82.

www.thelancet.com Published online June 22, 2023 https://doi.org/10.1016/50140-6736(23)00909-1



Series

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

12

Gregory GA, Robinson TIG, Linklater SE, et al. Global incidence,
prevalence, and mortality of type 1 diabetes in 2021 with projection to
2040: a modelling study. Lancet Diabetes Endocrinol 2022; 10: 741-60.
Devakumar D, Selvarajah S, Abubakar 1, et al. Racism, xenophobia,
discrimination, and the determination of health. Lancet 2022;

400: 2097-108.

Golden SH, Joseph JJ, Hill-Briggs F. Casting a health equity lens on
endocrinology and diabetes. J Clin Endocrinol Metab 2021;

106: €1909-16.

Hill-Briggs F, Adler NE, Berkowitz SA, et al. Social determinants of
health and diabetes: a scientific review. Diabetes Care 2020; 44: 258-79.
Ezzatvar Y, Ramirez-Vélez R, Izquierdo M, Garcia-Hermoso A.
Racial differences in all-cause mortality and future complications
among people with diabetes: a systematic review and meta-analysis
of data from more than 2-4 million individuals. Diabetologia 2021;
64: 2389-401.

Sun H, Saeedi P, Karuranga S, et al. IDF diabetes atlas: global,
regional and country-level diabetes prevalence estimates for 2021
and projections for 2045. Diabetes Res Clin Pract 2022; 183: 109119.
Mayer-Davis EJ, Lawrence JM, Dabelea D, et al. Incidence trends of
type 1 and type 2 diabetes among youths, 2002-2012. N Engl ] Med
2017; 376: 1419-29.

GBD 2019 Diseases and Injuries Collaborators. Global burden of
369 diseases and injuries in 204 countries and territories,
1990-2019: a systematic analysis for the Global Burden of Disease
Study 2019. Lancet 2020; 396: 1204-22.

Lascar N, Brown ], Pattison H, Barnett AH, Bailey C], Bellary S.
Type 2 diabetes in adolescents and young adults.

Lancet Diabetes Endocrinol 2018; 6: 69-80.

Titmuss A, Davis EA, O’'Donnell V, et al. Youth-onset type 2 diabetes
among First Nations young people in northern Australia:

a retrospective, cross-sectional study. Lancet Diabetes Endocrinol
2022; 10: 11-13.

Divers ], Mayer-Davis EJ, Lawrence JM, et al. Trends in incidence of
type 1 and type 2 diabetes among youths—selected counties and
Indian reservations, United States, 2002-2015.

MMWR Morb Mortal Wkly Rep 2020; 69: 161-65.

Flood D, Seiglie JA, Dunn M, et al. The state of diabetes treatment
coverage in 55 low-income and middle-income countries: a cross-
sectional study of nationally representative, individual-level data in
680 102 adults. Lancet Healthy Longev 2021; 2: e340-51.

Centers for Disease Control and Prevention. Deaths: leading causes
for 2017 https://www.cdc.gov/nchs/data/nvsr/nvsr68/
nvsr68_06-508.pdf (accessed June 5, 2023).

Hare MJL, Zhao Y, Guthridge S, et al. Prevalence and incidence of
diabetes among Aboriginal people in remote communities of the
Northern Territory, Australia: a retrospective, longitudinal data-
linkage study. BMJ Open 2022; 12: €059716.

Emerging Risk Factors Collaboration. Diabetes mellitus, fasting blood
glucose concentration, and risk of vascular disease: a collaborative
meta-analysis of 102 prospective studies. Lancet 2010; 375: 2215-22.
Anjana RM, Mohan V, Rangarajan S, et al. Contrasting associations
between diabetes and cardiovascular mortality rates in low-,
middle-, and high-income countries: cohort study data from

143 567 individuals in 21 countries in the PURE study. Diabetes Care
2020; 43: 3094-101.

GBD 2019 Diabetes Mortality Collaborators. Diabetes mortality
and trends before 25 years of age: an analysis of the Global
Burden of Disease Study 2019. Lancet Diabetes Endocrinol 2022;
10: 177-92.

Wortham JM, Lee JT, Althomsons S, et al. Characteristics of persons
who died with COVID-19—United States, February 12-May 18,
2020. MMWR Morb Mortal Wkly Rep 2020; 69: 923-29.

Webb Hooper M, Napoles AM, Pérez-Stable EJ. COVID-19 and
racial/ethnic disparities. JAMA 2020; 323: 2466—67.

Bornstein SR, Rubino F, Khunti K, et al. Practical recommendations
for the management of diabetes in patients with COVID-19.

Lancet Diabetes Endocrinol 2020; 8: 546-50.

Sachs JD, Karim SSA, Aknin L, et al. The Lancet Commission on
lessons for the future from the COVID-19 pandemic. Lancet 2022;
400: 1224-80.

Walker AF, Graham S, Maple-Brown L, et al. Interventions to
address global inequity in diabetes: international progress. Lancet
2023; published online June 22. https://doi.org/10.1016/S0140-
6736(23)00914-5.

33

34

35

36

37

38

39

41

)

43

45

4

49

50

51

52

53

54

55

56

57

58

Hassan S, Gujral UP, Quarells RC, et al. Disparities in diabetes
prevalence and management by race and ethnicity in the USA:
defining a path forward. Lancet Diabetes Endocrinol 2023; published
online June 22. https://doi.org/10.1016/S2213-8587(23)00129-8.
Delgado R. The imperial scholar: reflections on a review of civil
rights literature. Univ PA Law Rev 1984; 132: 561-78.

Zurn P, Bassett DS, Rust NC. The citation diversity statement:

a practice of transparency, a way of life. Trends Cogn Sci 2020;

24: 669-72.

Smith CA, Williams EL, Wadud IA, Pirtle WNL, The Cite Black
Women Collective. Cite Black Women: a critical praxis

(a statement). Feminist Anthropology 2021; 2: 10-17.

International Diabetes Federation. IDF diabetes atlas: 10th edition.
2021. https://diabetesatlas.org/data/en/ (accessed March 5, 2023).
Institute for Health Metrics and Evaluation, Global Health Data
Exchange. GBD results. https://vizhub.healthdata.org/gbd-results/
(accessed March 1, 2023).

WHO. A conceptual framework for action on the social
determinants of health. Geneva: World Health Organization, 2010.
Williams DR, Mohammed SA. Racism and health I: pathways and
scientific evidence. Am Behav Sci 2013; 57: 1152-73.

Lin JS, Hoffman L, Bean SI, et al. Addressing racism in preventive
services: methods report to support the US Preventive Services Task
Force. JAMA 2021; 326: 2412-20.

Peterson A, Charles V, Yeung D, Coyle K. The health equity
framework: a science- and justice-based model for public health
researchers and practitioners. Health Promot Pract 2021; 22: 741-46.
Herbert PL, Sisk JE, Howell EA. When does a difference become

a disparity? Conceptualizing racial and ethnic disparities in health.
Health Aff (Millwood) 2008; 27: 374-82.

Kahn J. How a drug becomes “ethnic”: law, commerce, and the
production of racial categories in medicine.

Yale ] Health Policy Law Ethics 2004; 4: 1-46.

Egede LE, Walker R]J, Linde S, et al. Nonmedical interventions for
type 2 diabetes: evidence, actionable strategies, and policy
opportunities. Health Aff (Millwood) 2022; 41: 963-70.

Paradies Y, Ben |, Denson N, et al. Racism as a determinant of health:
a systematic review and meta-analysis. PloS One 2015; 10: e0138511.
Phelan JC, Link BG. Is racism a fundamental cause of inequalities
in health? Annu Rev Sociol 2015; 41: 311-30.

UN Department of Economic and Social Affairs Population
Division. World population prospects 2022. https://population.
un.org/wpp/ (accessed March 5, 2023).

Agyepong IA, Sewankambo N, Binagwaho A, et al. The path to
longer and healthier lives for all Africans by 2030: the Lancet
Commission on the future of health in sub-Saharan Africa. Lancet
2017; 390: 2803-59.

Bronfenbrenner U. Toward an experimental ecology of human
development. Am Psychol 1977; 32: 513-31.

Williams DR, Lawrence JA, Davis BA. Racism and health: evidence
and needed research. Annu Rev Public Health 2019; 40: 105-25.
Bailey ZD, Krieger N, Agénor M, Graves J, Linos N, Bassett MT.
Structural racism and health inequities in the USA: evidence and
interventions. Lancet 2017; 389: 1453-63.

Phelan JC, Link BG, Tehranifar P. Social conditions as
fundamental causes of health inequalities: theory, evidence, and
policy implications. | Health Soc Behav 2010; 51 (suppl): S28-40.
Thrasher AD, Clay O], Ford CL, Stewart AL. Theory-guided selection
of discrimination measures for racial/ ethnic health disparities
research among older adults. ] Aging Health 2012; 24: 1018—43.
McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological
perspective on health promotion programs. Health Educ Q 1988;
15: 351-77.

Forde AT, Crookes DM, Suglia SF, Demmer RT. The weathering
hypothesis as an explanation for racial disparities in health:

a systematic review. Ann Epidemiol 2019; 33: 1-18.

Parker HW, Abreu AM, Sullivan MC, Vadiveloo MK. Allostatic load
and mortality: a systematic review and meta-analysis. Am ] Prev Med
2022; 63: 131-40.

Obaoye JO, Dawson AZ, Thorgerson A, Tkonte CO, Williams JS,
Egede LE. Understanding the relationship between perceived
discrimination, allostatic load, and all-cause mortality in US older
adults: a mediation analysis. ] Am Geriatr Soc 2023; 71: 1515-25.

www.thelancet.com Published online June 22,2023 https://doi.org/10.1016/50140-6736(23)00909-1



Series

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

78

79

80

81

Egede LE, Campbell JA, Walker RJ, Linde S. Structural racism as an
upstream social determinant of diabetes outcomes: a scoping
review. Diabetes Care 2023; 46: 667-77.

Hunt D, Hemmingsen B, Matzke A, et al. The WHO Global
Diabetes Compact: a new initiative to support people living with
diabetes. Lancet Diabetes Endocrinol 2021; 9: 325-27.

Gregg EW, Buckley ], Ali MK, et al. Improving health outcomes of
people with diabetes: target setting for the WHO Global Diabetes
Compact. Lancet 2023; 401: 1302-12.

NCD Countdown 2030 collaborators. NCD Countdown 2030:
pathways to achieving Sustainable Development Goal target 3.4.
Lancet 2020; 396: 918-34.

WHO. Global report on diabetes. Geneva: World Health
Organization, 2016.

WHO. Rio political declaration on social determinants of health.
2011. https://www.who.int/publications/m/item/rio-political-
declaration-on-social-determinants-of-health

(accessed Feb 22, 2023).

WHO, Commission on Social Determinants of Health. Closing
the gap in a generation: health equity through action on the social
determinants of health. Geneva: World Health Organization, 2008.
Bommer C, Heesemann E, Sagalova V, et al. The global economic
burden of diabetes in adults aged 20-79 years: a cost-of-illness
study. Lancet Diabetes Endocrinol 2017; 5: 423-30.

Bommer C, Sagalova V, Heesemann E, et al. Global economic
burden of diabetes in adults: projections from 2015 to 2030.
Diabetes Care 2018; 41: 963-70.

Peace Direct. Time to decolonise aid: insights and lessons from a
global consultation. May, 2021. https://www.peacedirect.org/wp-
content/uploads/2021/05/PD-Decolonising-Aid_Second-Edition.pdf
(accessed March 31, 2023).

Abimbola A, Pri M. Will global health survive its decolonisation?
Lancet 2020; 396: 1627-28.

Worden R, Saez P. Decolonizing the humanitarian nonprofit sector:
why governing boards are key. Center for Global Development,
June 22, 2021. https://www.cgdev.org/blog/decolonizing-
humanitarian-nonprofit-sector-why-governing-boards-are-key
(accessed June 2, 2023).

The Start Network. https://startnetwork.org/about

(accessed March 31, 2023).

Hessler D, Bowyer V, Gold R, Shields-Zeeman L, Cottrell E,
Gottlieb LM. Bringing social context into diabetes care: intervening
on social risks versus providing contextualized care. Curr Diab Rep
2019; 19: 30.

Davies MJ, Aroda VR, Collins BS, et al. Management of
hyperglycemia in type 2 diabetes, 2022. A consensus report by the
American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD). Diabetes Care 2022;
45: 2753-86.

National Institute for Health and Care Excellence. Promoting health
and preventing premature mortality in Black, Asian and other
minority ethnic groups: quality standard [QS167]. May 11, 2018.
https://www.nice.org.uk/guidance/qs167 (accessed March 5, 2023).
National Institute for Health and Care Excellence. Diabetes in
children and young people: quality standard (QS125).

March 31, 2022. https://www.nice.org.uk/guidance/qs125
(accessed March 5, 2023).

National Institute for Health and Care Excellence. Type 2 diabetes
in adults: quality standard (QS209). March 2, 2023. https://www.
nice.org.uk/guidance/qs209 (accessed March 5, 2023).

National Institute for Health and Care Excellence. Type 1 diabetes in
adults: quality standard (QS208). March 2, 2023. https://www.nice.
org.uk/guidance/qs208 (accessed March 5, 2023).

ElSayed NA, Aleppo G, Aroda VR, et al. Introduction and
methodology: standards of care in diabetes—2023. Diabetes Care
2023; 46 (suppl 1): S1-4.

WHO. WHO package of essential noncommunicable (PEN) disease
interventions for primary health care. Geneva: World Health
Organization, 2020.

WHO. Primary health care on the road to universal health
coverage: 2019 monitoring report. Geneva: World Health
Organization, 2019.

Nally LM, Lipska KJ. Expensive insulin—the epicenter of a large,
life-threatening problem. JAMA Intern Med 2020; 180: 931-33.

82

83

84

85

86

87

88

89

90

91

92

93

94

95

97

98

99

100

101

102

Beran D, Ewen M, Laing R. Constraints and challenges in access to
insulin: a global perspective. Lancet Diabetes Endocrinol 2016;

4: 275-85.

Randall L, Begovic ], Hudson M, et al. Recurrent diabetic ketoacidosis
in inner-city minority patients: behavioral, socioeconomic,

and psychosocial factors. Diabetes Care 2011; 34: 1891-96.

Hogerzeil HV, Recourt S. The importance of insulin donations for
children in 43 low- and middle-income countries.

J Public Health Policy 2019; 40: 253-63.

The White House. Fact sheet: President Biden’s cap on the cost of
insulin could benefit millions of Americans in all 50 states.

March 2, 2023. https://www.whitehouse.gov/briefing-room/

statements-releases/2023/03/02 /fact-sheet-president-bidens-cap-on-

the-cost-of-insulin-could-benefit-millions-of-americans-in-all-50-
states/ (accessed June 5, 2023).

Agarwal S, Kanapka LG, Raymond JK, et al. Racial-ethnic inequity
in young adults with type 1 diabetes. J Clin Endocrinol Metab 2020;
105: €2960-69.

Agarwal S, Schechter C, Gonzalez J, Long JA. Racial-ethnic
disparities in diabetes technology use among young adults with
type 1 diabetes. Diabetes Technol Ther 2021; 23: 306-13.

Majidi S, Ebekozien O, Noor N, et al. Inequities in health outcomes
in children and adults with type 1 diabetes: data from the T1D
Exchange Quality Improvement Collaborative. Clin Diabetes 2021;
39: 278-83.

Miller KM, Foster NC, Beck RW, et al. Current state of type 1
diabetes treatment in the US: updated data from the T1D Exchange
clinic registry. Diabetes Care 2015; 38: 971-78.

Addala A, Auzanneau M, Miller K, et al. A decade of disparities in
diabetes technology use and HbA, in pediatric type 1 diabetes:

a transatlantic comparison. Diabetes Care 2021; 44: 133—40.

Royal College of Paediatrics and Child Health. National Pediatric
Diabetes Audit (NPDA) annual reports. https://www.rcpch.ac.uk/
resources/npda-annual-reports (accessed March 5, 2023).

Whyte MB, Hinton W, McGovern A, et al. Disparities in
glycaemic control, monitoring, and treatment of type 2 diabetes
in England: a retrospective cohort analysis. PloS Med 2019;

16: €1002942.

Eberly LA, Yang L, Eneanya ND, et al. Association of race/ethnicity,
gender, and socioeconomic status with sodium-glucose
cotransporter 2 inhibitor use among patients with diabetes in

the US. JAMA Netw Open 2021; 4: €216139.

WHO. The selection and use of essential medicines (2021)-TRS
1035. 2022. https://www.who.int/publications/i/

item /9789240041134 (accessed March 5, 2023).

WHO. General availability of metformin in the public health sector.
https://www.who.int/data/gho/data/indicators/indicator-details/
GHO/general-availability-of-metformin-in-the-public-health-sector
(accessed March 5, 2023).

WHO. General availability of sulphonylurea(s) in the public health
sector. https://www.who.int/data/gho/data/indicators /indicator-
details/ GHO/general-availability-of-sulphonylurea(s)-in-the-public-
health-sector (accessed March 5, 2023).

Patel V, Saxena S, Lund C, et al. The Lancet Commission on global
mental health and sustainable development. Lancet 2018;
392:1553-98.

Young-Hyman D, de Groot M, Hill-Briggs F, Gonzalez JS, Hood K,
Peyrot M. Psychosocial care for people with diabetes: a position
statement of the American Diabetes Association. Diabetes Care
2016; 39: 2126-40.

Non-communicable Disease Risk Factor Collaboration. Data
visualisations: diabetes. https://ncdrisc.org/data-visualisations-
diabetes.html (accessed June 5, 2023).

GBD 2019 Demographics Collaborators. Global age-sex-specific
fertility, mortality, healthy life expectancy (HALE), and population
estimates in 204 countries and territories, 1950-2019:

a comprehensive demographic analysis for the Global Burden of
Disease Study 2019. Lancet 2020; 396: 1160-203.

Wagnew F, Eshetie S, Kibret GD, et al. Diabetic nephropathy and
hypertension in diabetes patients of sub-Saharan countries:

a systematic review and meta-analysis. BMC Res Notes 2018; 11: 565.
Boateng D, Ayellah BB, Adjei DN, Agyemang C. Contribution of
diabetes to amputations in sub-Sahara Africa: a systematic review
and meta-analysis. Prim Care Diabetes 2022; 16: 341-49.

www.thelancet.com Published online June 22, 2023 https://doi.org/10.1016/50140-6736(23)00909-1

13



Series

103

104

105

106

107

108

109

110

11

112

113

114

115

116

117

118

119

120

121

122

14

Kibirige D, Chamba N, Andia-Biraro I, et al. Indicators of optimal
diabetes care and burden of diabetes complications in Africa:

a systematic review and meta-analysis. BM] Open 2022; 12: €060786.
UN Economic Commission for Africa. Report on the status of civil
registration and vital statistics in Africa: outcome of the Africa
programme on accelerated improvement of civil registration and vital
statistics systems monitoring framework. Addis Ababa: UN, 2017,
Manne-Goehler |, Atun R, Stokes A, et al. Diabetes diagnosis and
care in sub-Saharan Africa: pooled analysis of individual data from
12 countries. Lancet Diabetes Endocrinol 2016; 4: 903-12.

Price AJ, Crampin AC, Amberbir A, et al. Prevalence of obesity,
hypertension, and diabetes, and cascade of care in

sub-Saharan Africa: a cross-sectional, population-based study in
rural and urban Malawi. Lancet Diabetes Endocrinol 2018; 6: 208-22.
Tarekegne FE, Padyab M, Schréders J, Stewart Williams J.
Sociodemographic and behavioral characteristics associated with
self-reported diagnosed diabetes mellitus in adults aged 50+ years
in Ghana and South Africa: results from the WHO-SAGE wave 1.
BM] Open Diabetes Res Care 2018; 6: €000449.

Madede T, Damasceno A, Lunet N, et al. Changes in prevalence and
the cascade of care for type 2 diabetes over ten years (2005-2015):
results of two nationally representative surveys in Mozambique.
BMC Public Health 2022; 22: 2174.

Werfalli M, Engel ME, Musekiwa A, Kengne AP, Levitt NS.

The prevalence of type 2 diabetes among older people in Africa:

a systematic review. Lancet Diabetes Endocrinol 2016; 4: 72-84.
Tolossa T, Mengist B, Mulisa D, Fetensa G, Turi E, Abajobir A.
Prevalence and associated factors of foot ulcer among diabetic
patients in Ethiopia: a systematic review and meta-analysis.

BMC Public Health 2020; 20: 41.

Tusa BS, Weldesenbet AB, Gemada AT, Merga BT, Regassa LD.
Heath related quality of life and associated factors among diabetes
patients in sub-Saharan countries: a systemic review and meta-
analysis. Health Qual Life Outcomes 2021; 19: 31.

Mekonen EG, Gebeyehu Demssie T. Preventive foot self-care
practice and associated factors among diabetic patients attending the
University of Gondar comprehensive specialized referral hospital,
northwest Ethiopia, 2021. BMC Endocr Disord 2022; 22: 124.
Aschalew AY, Yitayal M, Minyihun A, Bisetegn TA. Self-care practice
and associated factors among patients with diabetes mellitus on
follow up at University of Gondar Referral Hospital, Gondar,
northwest Ethiopia. BMC Res Notes 2019; 12: 591.

Mutyambizi C, Pavlova M, Hongoro C, Groot W. Inequalities and
factors associated with adherence to diabetes self-care practices
amongst patients at two public hospitals in Gauteng, South Africa.
BMC Endocr Disord 2020; 20: 15.

Yaya S, El-Khatib Z, Ahinkorah BO, Budu E, Bishwajit G.
Prevalence and socioeconomic factors of diabetes and high blood
pressure among women in Kenya: a cross-sectional study.

J Epidemiol Glob Health 2021; 11: 397-404.

Peer N, Lombard C, Steyn K, Levitt N. Differential associations of
cardiovascular disease risk factors with relative wealth in urban-
dwelling South Africans. | Public Health (Oxf) 2016; 38: 232-39.
Nsimbo KBA, Erumeda N, Pretorius D. Food insecurity and its
impact on glycaemic control in diabetic patients attending Jabulani
Dumani community health centre, Gauteng province, South Africa.
Afr ] Prim Health Care Fam Med 2021; 13: el-6.

Cheng S, Kamano J, Kirui NK, et al. Prevalence of food insecurity in
patients with diabetes in western Kenya. Diabet Med 2013; 30: €215-22.
Robbiati C, Armando A, da Conceigio N, Putoto G, Cavallin F.
Association between diabetes and food insecurity in an urban
setting in Angola: a case-control study. Sci Rep 2022; 12: 1084.
Heerman WJ, Wallston KA, Osborn CY, et al. Food insecurity is
associated with diabetes self-care behaviours and glycaemic control.
Diabet Med 2016; 33: 844-50.

World Bank. WHO global health expenditure database: domestic
general government health expenditure (% of GDP). https://data.
worldbank.org/indicator/SH.XPD.GHED.GD.ZS?Locations=XD
(accessed Feb 22, 2023).

GBD 2019 Human Resources for Health Collaborators. Measuring
the availability of human resources for health and its relationship to
universal health coverage for 204 countries and territories from
1990 to 2019: a systematic analysis for the Global Burden of Disease
Study 2019. Lancet 2022; 399: 2129-54.

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

WHO. General availability of insulin in the public health sector.
https://www.who.int/data/gho/data/indicators/indicator-details/
GHO/general-availability-of-insulin-in-the-public-health-sector
(accessed Feb 22, 2023).

Kazemian P, Shebl FM, McCann N, Walensky RP, Wexler DJ.
Evaluation of the cascade of diabetes care in the United States,
2005-2016. JAMA Intern Med 2019; 179: 1376-85.

Mclntyre D, Garshong B, Mtei G, et al. Beyond fragmentation and
towards universal coverage: insights from Ghana, South Africa and
the United Republic of Tanzania. Bull World Health Organ 2008;
86: 871-76.

Fina Lubaki J-P, Omole OB, Francis JM. Glycaemic control among
type 2 diabetes patients in sub-Saharan Africa from 2012 to 2022:

a systematic review and meta-analysis. Diabetol Metab Syndr 2022;
14: 134.

Wells JCK, Pomeroy E, Walimbe SR, Popkin BM, Yajnik CS.

The elevated susceptibility to diabetes in India: an evolutionary
perspective. Front Public Health 2016; 4: 145.

Chan JCN, Malik V, Jia W. Diabetes in Asia: epidemiology, risk
factors, and pathophysiology. JAMA 2009; 301: 129—40.

Yajnik CS. Early life origins of insulin resistance and type 2 diabetes
in India and other Asian countries. J Nutr 2004; 134: 205-10.
Ramachandran A, Ma RCW, Snehalatha C. Diabetes in Asia. Lancet
2010; 375: 408-18.

Ravelli GP, Stein ZA, Susser MW. Obesity in young men after
famine exposure in utero and early infancy. N Engl ] Med 1976;
295: 349-53.

LiY, He Y, Qi L, et al. Exposure to the Chinese famine in early life
and the risk of hyperglycemia and type 2 diabetes in adulthood.
Diabetes 2010; 59: 2400-06.

Milliken JE. Long term effects of early life malnourishment: the
Bengal famine of 1943. Masters of Arts thesis, Miami University,
2015.

Rao S, Yajnik CS, Kanade A, et al. Intake of micronutrient-rich foods
in rural Indian mothers is associated with the size of their babies at
birth: Pune Maternal Nutrition Study. J Nutr 2001; 131: 1217-24.

Rao S, Kanade A, Margetts BM, et al. Maternal activity in relation to
birth size in rural India. The Pune Maternal Nutrition Study.

Eur J Clin Nutr 2003; 57: 531-42.

Barker DJ, Sultan HY. Fetal programming of human disease.
Growth 1995; 3: 255-76.

Blencowe H, Krasevec ], de Onis M, et al. National, regional, and
worldwide estimates of low birthweight in 2015, with trends from
2000: a systematic analysis. Lancet Glob Health 2019; 7: €849-60.
Deurenberg-Yap M, Schmidt G, van Staveren WA, Deurenberg P.
The paradox of low body mass index and high body fat percentage
among Chinese, Malays and Indians in Singapore.

Int ] Obes Relat Metab Disord 2000; 24: 1011-17.

Wells JC, Sawaya AL, Wibaek R, et al. The double burden of
malnutrition: aetiological pathways and consequences for health.
Lancet 2020; 395: 75-88.

Anjana RM, Deepa M, Pradeepa R, et al. Prevalence of diabetes and
prediabetes in 15 states of India: results from the ICMR-INDIAB
population-based cross-sectional study. Lancet Diabetes Endocrinol
2017; 5: 585-96.

Yajnik C. The story of the hungry Indian foetus. NFI Bull 2019;

40: 1-8.

NCD Risk Factor Collaboration (NCD-RisC). A century of trends in
adult human height. Elife 2016; 5: e13410.

Nongmaithem SS, Beaumont RN, Dedaniya A, et al. Babies of
south Asian and European ancestry show similar associations with
genetic risk score for birth weight despite the smaller size of
south Asian newborns. Diabetes 2022; 71: 821-36.

Yajnik CS, Bandopadhyay S, Bhalerao A, et al. Poor in utero growth,
and reduced B-cell compensation and high fasting glucose from
childhood, are harbingers of glucose intolerance in young Indians.
Diabetes Care 2021; 44: 2747-57.

Sinha S, Shah D, Osmond C, et al. Intergenerational change in
anthropometry of children and adolescents in the New Delhi Birth
Cohort. Int | Epidemiol 2022; 51: 291-302.

Misra A, Jayawardena R, Anoop S. Obesity in south Asia:
phenotype, morbidities, and mitigation. Curr Obes Rep 2019;
8:43-52.

www.thelancet.com Published online June 22,2023 https://doi.org/10.1016/50140-6736(23)00909-1



Series

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

Ministry of Health and Family Welfare Government of India.
Comprehensive national nutrition survey (2016-2018). 2020.
https://nhm.gov.in/WriteReadData/1892s/1405796031571201348.pdf
(accessed Jan 15, 2023).

Prasad RB, Asplund O, Shukla SR, et al. Subgroups of patients with
young-onset type 2 diabetes in India reveal insulin deficiency as

a major driver. Diabetologia 2022; 65: 65-78.

La Merrill MA, Vandenberg LN, Smith MT, et al. Consensus on the
key characteristics of endocrine-disrupting chemicals as a basis for
hazard identification. Nat Rev Endocrinol 2020; 16: 45-57.

Ali MK, Chwastiak L, Poongothai S, et al. Effect of a collaborative
care model on depressive symptoms and glycated hemoglobin,
blood pressure, and serum cholesterol among patients with
depression and diabetes in India: the INDEPENDENT randomized
clinical trial. JAMA 2020; 324: 651-62.

Sudha V, Spiegelman D, Hong B, et al. Consumer Acceptance and
Preference Study (CAPS) on brown and undermilled Indian rice
varieties in Chennai, India. ] Am Coll Nutr 2013; 32: 50-57.
Bhavadharini B, Mohan V, Dehghan M, et al. White rice intake and
incident diabetes: a study of 132 373 participants in 21 countries.
Diabetes Care 2020; 43: 2643-50.

Drewnowski A, Specter SE. Poverty and obesity: the role of energy
density and energy costs. Am ] Clin Nutr 2004; 79: 6-16.

Bittles AH. Endogamy, consanguinity and community genetics.

J Genet 2002; 81: 91-98.

Loh M, Zhang W, Ng HK. Identification of genetic effects
underlying type 2 diabetes in south Asian and European
populations. Commun Biol 2022; 5: 329.

Yajnik CS, Wagh R, Kunte P, et al. Polygenic scores of diabetes-
related traits in subgroups of type 2 diabetes in India: a cohort
study. Lancet Reg Health Southeast Asia 2023; published online

May 1. https://doi.org/10.1016/j.]Jansea.2023.100182.

Banerji MA, Faridi N, Atluri R, Chaiken RL, Lebovitz HE. Body
composition, visceral fat, leptin, and insulin resistance in Asian
Indian men. J Clin Endocrinol Metab 1999; 84: 137-44.
Lontchi-Yimagou E, Dasgupta R, Anoop S, et al. An atypical form of
diabetes among individuals with low BMI. Diabetes Care 2022;

45: 1428-37.

Stephenson ], Heslehurst N, Hall J, et al. Before the beginning:
nutrition and lifestyle in the preconception period and its
importance for future health. Lancet 2018; 391: 1830—41.

Kumaran K, Yajnik P, Lubree H, et al. The Pune Rural Intervention
in Young Adolescents (PRIYA) study: design and methods of a
randomised controlled trial. BMC Nutr 2017; 3: 41.

Clarkson C, Jacobs Z, Marwick B, et al. Human occupation of
northern Australia by 65000 years ago. Nature 2017; 547: 306-10.
Australian Bureau of Statistics. Aboriginal and Torres Strait Islander
people: census. 2021. https://www.abs.gov.au/statistics /people/
aboriginal-and-torres-strait-islander-peoples/aboriginal-and-torres-
strait-islander-people-census/2021 (accessed Jan 22, 2023).
International Diabetes Federation Diabetes Atlas. Diabetes among
Indigenous Peoples. 2022. https://diabetesatlas.org/atlas/
indigenous-2022/ (accessed Jan 22, 2023).

Hare MJL, Barzi F, Boyle JA, et al. Diabetes during pregnancy and
birthweight trends among Aboriginal and non-Aboriginal people in
the Northern Territory of Australia over 30 years.

Lancet Reg Health West Pac 2020; 1: 100005.

Australian Bureau of Statistics. Causes of death, Australia. 2021.
https://www.abs.gov.au/statistics /health/causes-death/causes-
death-australia/latest-release (accessed Jan 22, 2023).

Li L, Guthridge S, Li SQ, Zhao Y, Lawton P, Cass A. Estimating the
total prevalence and incidence of end-stage kidney disease among
Aboriginal and non-Aboriginal populations in the Northern
Territory of Australia, using multiple data sources. BMC Nephrol
2018; 19: 15.

Australian Institute of Health and Welfare. Diabetes: Australian
facts. 2023. https://www.aihw.gov.au/reports/diabetes/diabetes-
australian-facts/contents/treatment-and-management/
hospitalisations (accessed Jan 22, 2023).

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

Hare MJL, Maple-Brown LJ, Shaw JE, et al. Risk of kidney disease
following a pregnancy complicated by diabetes: a longitudinal,
population-based data-linkage study among Aboriginal women in
the Northern Territory, Australia. Diabetologia 2023; 66: 837—46.
Paradies Y. Colonisation, racism and Indigenous health.

J Pop Research 2016; 33: 83-96.

Northern Territory Government. Northern Territory market basket
survey 2021. 2022. https://digitallibrary.health.nt.gov.au/
prodjspui/bitstream/10137/12272/2/NT%20Market%20Basket%20
Survey%202021_Summary%20Report.pdf (accessed June 2, 2023).
Lee A, Lewis M. Testing the price of healthy and current diets in
remote Aboriginal communities to improve food security:
development of the Aboriginal and Torres Strait Islander healthy
diets ASAP (Australian Standardised Affordability and Pricing)
methods. Int | Environ Res Public Health 2018; 15: 2912.
Brimblecombe ], McMahon E, Ferguson M, et al. Effect of restricted
retail merchandising of discretionary food and beverages on
population diet: a pragmatic randomised controlled trial.

Lancet Planet Health 2020; 4: e463-73.

Brimblecombe ], Maypilama E, Colles S, et al. Factors influencing
food choice in an Australian Aboriginal community. Qual Health Res
2014; 24: 387-400.

Bryce S, Scales I, Herron L-M, et al. Maitjara Wangkanyi: insights
from an ethnographic study of food practices of households in
remote Australian Aboriginal communities.

Int J Environ Res Public Health 2020; 17: 8109.

Wood AJ, Graham S, Boyle JA, et al. Incorporating Aboriginal
women’s voices in improving care and reducing risk for women
with diabetes in pregnancy—a phenomenological study.

BMC Pregnancy Childbirth 2021; 21: 624.

Thurber KA, Colonna E, Jones R, et al. Prevalence of everyday
discrimination and relation with wellbeing among Aboriginal and
Torres Strait Islander adults in Australia.

Int ] Environ Res Public Health 2021; 18: 6577.

Wicks M, Hampshire C, Campbell ], Maple-Brown L, Kirkham R.
Racial microaggressions and interculturality in remote Central
Australian Aboriginal healthcare. Int J Equity Health 2023; 22: 103.
Massey DS, Denton NA. American apartheid: segregation and the
making of the underclass. Cambridge, MA: Harvard University
Press, 1993.

Linde S, Walker RJ, Campbell JA, Egede LE. Historic residential
redlining and present-day diabetes mortality and years of life lost:
the persistence of structural racism. Diabetes Care 2022; 45: 1772-78.
Maple-Brown L], Graham S, McKee ], Wicklow B. Walking the path
together: incorporating Indigenous knowledge in diabetes research.
Lancet Diabetes Endocrinol 2020; 8: 559-60.

LaGrand ]B. Indian metropolis: Native Americans in Chicago,
1945-1975. Champaign, IL: University of Illinois Press, 2002.

Black JE. American Indians and the rhetoric of removal and
allotment. Jackson, MS: University Press of Mississippi, 2015.
Library of Congress. Dawes Act and Commission: topics in
Chronicling America. https://guides.loc.gov/chronicling-america-
dawes-act-commission (accessed March 5, 2023).

Egede LE, Walker RJ, Campbell JA, Linde S, Hawks LC,

Burgess KM. Modern day consequences of historic redlining:
finding a path forward. | Gen Intern Med 2023; 38: 1534-37.

Egede LE, Walker R]. Structural racism, social risk factors, and
COVID-19—a dangerous convergence for Black Americans.

N Engl ] Med 2020; 383: e77.

Egede LE, Walker R], Campbell JA, Dawson AZ, Davidson T. A new
paradigm for addressing health disparities in inner-city
environments: adopting a disaster zone approach.

J Racial Ethn Health Disparities 2021; 8: 690-97.

Rubino F, Puhl RM, Cummings DE, et al. Joint international
consensus statement for ending stigma of obesity. Nat Med 2020;
26: 485-97.

Copyright © 2023 Elsevier Ltd. All rights reserved.

www.thelancet.com Published online June 22, 2023 https://doi.org/10.1016/50140-6736(23)00909-1

15



	The role of structural racism and geographical inequity in diabetes outcomes
	Introduction
	Methods
	Search strategy and selection criteria
	Definitions

	Key concepts and frameworks
	Social determinants of health and diabetes outcomes
	Public awareness and policy
	Economic development
	Access to high-quality care
	Innovations in diabetes management
	Sociocultural norms

	Regional perspectives on inequity in diabetes
	Sub-Saharan Africa
	South Asia
	Australia
	USA

	Conclusions
	Acknowledgments
	References


