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Epidemiology globally

International Diabetes Federation 2021
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0-14 years 15-39 years 40-64 years 65+ years Total

537 million people 20-79 years of age (2021)
Largest increase in Africa

9 million people with type 1 diabetes (2017)
Global average increase of incidence in 3%

Prevalence (cases) of type 1 diabetes

Green et al. 2021

Prevalence (cases) of diabetes in ages 20-79



Economics of diabetes globally

Total diabetes-related health expenditure for 
adults (20–79 years) with diabetes from 2006 to 

2045 

Diabetes-related health expenditure (USD) per 
person with diabetes (20–79 years) in 2021 by IDF 

Region 

International Diabetes Federation 2021



What happened at the ADA?

Economics Epidemiology

Impact of diabetes on specific populations
Focus on Social Determinants of Health



Social determinants of health

Dahlgren et Whitehead



Populations/Issues discussed

• Ethnic groups
• Migrants
• Historical contexts
• Race
• Racism
• Lack of cultural understanding

• Socio-economic positions
• Education

• Rural populations

• Incidence and prevalence trends
• Stratification of risk
• Population health versus health system 

versus Personalised medicine
• Access to the health system

• Medicines
• Services
• Digital divide
• Human resources

• Patient preference
• Food 

• Security
• Culture and diet



Highlights – Food insecurity
• Lack of access to food for healthy life
• 10.4% of Americans / ≈ 20% of people with diabetes in 2021
• Link between food security and prevention and management of type 2 diabetes
• Impact on different populations

• Income
• Race

• Household size
• Access to food

• Food deserts 
• Trade offs

• Food for the family versus diabetes medicines

S. Berkowitz ADA presentation 2023



Highlights – Race and Racism

S. Vupputuri ADA presentation 2023

Type 2 diabetes and social risk factors 



Highlights – Race and Racism

F. Hill-Briggs ADA presentation 2023

Race and Ethnicity and diabetes prevalence

A. Kanaya ADA presentation 2023



Highlights – Race and Racism

• Racism as a Social Determinant of Health
• American Public Health Association declared 

racism a public health crisis
• US Centers for Disease Control defines racism as: “a 

system consisting of structures, policies and practices 
and norms that assigns value and determines 
opportunity based on the way people look and the 
color of their skin.” 

• Vicious cycle

F. Hill-Briggs ADA presentation 2023

Neighbourhood and housing disparities



Highlights – Migration
• Migrants

• Different populations
• Education
• Language
• Culture
• Religion
• Food
• Healthcare practices

• First generation 
• Exposures

• Transitions with different generations
• Acculturation 

• Length of stay in US
• Language proficiency 
• Foods eaten
• Etc.

M. Shah ADA presentation 2023



Highlights – Rural populations
• 15% of US population live in rural areas

• Shift in mortality rates in the 1970s between rural and 
urban areas

• Not all rural areas are equivalent (South of US)
• Higher mortality heart disease and stroke
• Higher rates of smoking, hypertension and obesity
• Less leisure time physical activity
• Poorer populations

• Healthcare
• Less access
• Lower insurance rates
• Human resources

• People with diabetes
• Worse outcomes

• Access to human resources
• Digital divide

G. Imperatore ADA presentation 2023

V. Ramachandran ADA presentation 2023



Highlights – Access to medicines

• US
• High out of pocket costs
• 2022 Inflation Reduction Act

• Caps on insulin co-payments at US$ 35 for 
Medicare recipients

• 21 US States cap on insulin prices
• = Reduction in out of pocket costs

• India

J.S. Varghese ADA presentation 2023



Highlights – Health system versus wider society
• The US health system as a cause of inequality and a driver
• Wider government policies beyond health

• Food as medicine
• Food support e.g. government programs
• Food policy

• Sugar taxes
• Personalised medicine (matching of biology to medical care) versus Population health

• Pros 
• “Right treatment for the right patient at the right time” – S. Raghavan ADA presentation 2023
• Heterogeneity of risk factors 

• Cons
• Impact at a population level
• Does not address underlying societal factors 
• Can the person be treated in isolation of their social context?



Highlights – Availability of data

Race Poverty Education

R. Saelee ADA presentation 2023



Reflections – societal approach

WHO 2005

• Importance of societal approaches
to diabetes prevention

• Need for wide-ranging policies



Reflections – different populations

• What role for the health system for these different populations?

• Impact of social, racial, cultural, economic, etc. factors or each of these
populations and their access to the appropriate services?

General Population
At risk, e.g. 
overweight, 

obese

At risk, 
impaired 
glucose 

tolerance

Undiagnosed 
diabetes

Person with 
diabetes

Diabetes 
related 

complication
Death

Jaquerioz Bausch et al. 2021

Without diabetes With diabetes



Reflections – Personalised medicine  

• Are health systems ready for this?
• Cost
• Primary care versus centres of excellence
• Medical centric approaches versus addressing the underlying causes
• GLP-1 versus why we have obesity

https://www.test-achats.be/sante/maladies-et-
medicaments/medicaments/news/ozempic

https://news.yale.edu/2020/03/25/causes-childhood-obesity
worldwide-vary-yale-paper-finds



Reflections – Price of insulin

Cost of
production

Govt purchase
price

Patient public
sector

Patient private
sector

Cost of
production

Govt purchase
price

Patient public
sector

Patient private
sector

Human insulin Analogue insulin
Min $2.28 $1.45 $0.00 $5.08 $3.69 $20.93 $0.00 $17.48
Max $3.42 $24.91 $32.70 $43.57 $17.53 $106.52 $112.42 $114.34
Median $5.90 $4.35 $10.51 $28.11 $31.02 $42.60
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Gotham et al. 2018; Ewen et al. 2019

Brazil, China, Ethiopia, Ghana, India, Indonesia, Jordan, Kenya, Kyrgyztsan, Mali, Pakistan, Russia and Uganda



Beran et al. 2018 

Reflections – Price of insulin



Reflections for Switzerland – Data and 
Epidemiology
• Federal Office of Statistics

• 4% of the population (2017)

• DiabèteSuisse
• 460,000 people with type 2 diabetes (IDF: 389,000 20-79 years of age)
• 40,000 people with type 1 diabetes (Green et al.: 20,290)

• Do we really know?
• Bopp et al. 2011 use of existing data to compare with IDF estimates
• Need data
• Disaggregation

https://www.swisstopo.admin.ch/en/geodata/maps/sm
w/smw_imagerybase.html



Reflections for Switzerland – Health expenditure

• Total health expenditure CHF 83.3 billion in 2022 (Federal Office of Statistics)
• 2020 expenditure on curative care CHF 4,674 versus CHF 351 for preventative  

care (WHO Global Health Expenditure Database)
• 13.3 times more on curative care

NovoRapid flaçon 10ml 100 U/ml Lantus 100 Unités/ml 3 ml en stylo 
pré rempli SoloStar - Boite de 5 

Prix fabricant Prix patient Prix fabricant Prix patient

France € 14.44 € 38.16

Suisse € 21.60 € 39.82 € 53.80 € 76.79

IDF 2021



Reflections for Switzerland – Social Determinants of 
Health 
• Poverty – 8.7% of the Swiss population is affected by income poverty
• Financial burden of healthcare larger impact on poorer populations 

https://kof.ethz.ch/en/news-and-events/kof-
bulletin/kof-bulletin/2022/04/rising-cost-
healthcare.html



Reflections for Switzerland – Social Determinants of 
Health

F. Hill-Briggs ADA presentation 2023



Reflections for Switzerland – Social Determinants of 
Health

https://ge.ch/grandconseil/data/texte/PL12811A.pdf https://www.ge.ch/dossier/operation-papyrus



Reflections for Switzerland – Social Determinants of 
Health 
• Socioeconomic variations in diabetes prevalence (de Mestral et al. 2020)
• “People with diabetes eat less simple carbohydrates, but do not comply with 

current advice on fish, nuts, fruits and vegetables. Improvement of the dietary 
intake in persons with diabetes in Switzerland is needed.” (Marques-Vidal et al. 
2017)

• Adapted recommendations
• Affordable options

• Vulnerable populations 
• Similar outcomes in insured and uninsured people with diabetes (Jackson et al. 2016)



Reflections for Switzerland – Social Determinants of 
Health 

Office fédéral de la statistique 2020

Tribune de Genève 2017

Tribune de Genève 2014



Reflections for Switzerland – Social Determinants of 
Health 

Le Temps 2023

Le Nouvelliste 2023

RTS 2023



Personal reflections for Switzerland

F. Hill-Briggs ADA presentation 2023



David.Beran@unige.ch

Any questions or comments?
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