International YEARS
YD Dlabetes Z) °°°°°°°°°
The hidden link: diabetes,
dementia and ageing

populations
Online event

22 September 2025
14:00-15:30 CEST




THE HIDDEN LINK: DIABETES, DEMENTIA AND AGEING

POPULATIONS

WELCOME FROM THE MODERATOR

Ms NKIRUKA OKORO,
IDF Blue Circle Voice member

United Kingdom




WELCOME FROM IDF

* This webinar will be recorded.

* You can activate Zoom-generated subtitles for this webinar by clicking on the closed caption (cc) button
at the bottom of your Zoom window. Please note these subtitles are not 100% accurate.

« The recording, slides and feedback questionnaire will be sent to all registrants in a few days.
 Participants who attend at least 80% of this event live will receive an attendance certificate only if they
complete a feedback questionnaire. Please check your spam folders if you have not received them by 22

October.

* Please use the Q&A function to post your questions to speakers and panellists.
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Global Recognition of Diabetes as a Dementia Risk Factor

RISK REDUCTION
OF COGNITIVE DECLINE
AND DEMENTIA

WHO GUIDELINES

@ World Health
{-#/ Organization

World Health Organization. (2019). Risk reduction of
cognitive decline and dementia: WHO guidelines. In Risk
reduction of cognitive decline and dementia: WHO
guidelines (pp. 96-96).
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Knowledge gaps & key questions

Limitations of prior reviews

« Many reviews are outdated (e.g., last comprehensive review >5 years ago)
« Heterogeneous methodologies — difficult to compare results

« Often relied on self-reported diabetes rather than clinical confirmation

Key unanswered questions

» Are risks different for Alzheimer’s disease and Vascular Dementia?

* Does age of diabetes onset (midlife vs late-life) impact dementia risk?

 How do risks vary by region, sex, and demographic factors?

« What is the population-level impact when aligned with IDF diabetes prevalence data?

Need for updated evidence
» To inform global dementia prevention strategies
» To align with IDF Diabetes Atlas for accurate burden estimates

Xue, M., et al. (2019). Diabetes and dementia risk: A meta-analysis of prospective observational studies. Journal of Diabetes Investigation, 10(4), 949-957.



Aim of our review

{ Provide an updated synthesis addressing limitations
of prior work

Quantify risk of all-cause dementia, AD, and VaD
associated with type 2 dlabetes

vs late-life 265)

Include high-quality population-based studies from
diverse regions, including LMICs

Estimate global dementia burden attributable to

{ Assess impact of age at diabetes onset (midlife <65 J
{ diabetes through 2050 using IDF prevalence data }




Methods: Data Sources

We performed a comprehensive search of international literature using systematic
review methodology including:

a) Unrestricted electronic searches of major literature databases, including
PubMed, CINAHL, Scopus, EMBASE and PsycINFQO, since inception

b) Manual screening of the reference lists of all included papers

c) Contact with experts in diabetes and dementia comorbidity to ensure all
relevant studies are included

The study selection process was summarised by a PRISMA flow diagram. Studies
not published in English will not be included.




PRISMA Flow
Diagram

We included total 36 prospective
cohort studies encompassing
over 20 million individuals with
diabetes in our meta-analysis.

]

Screening Identification

Eligibility

Included

Records identified from database

searching:
5125 PubMed
1178 CINAHL
5218 Scopus
1557 EMBASE
243 PsycINFO

(n =13,321 records)

2 Additional records identified
through other sources (i.e.
reference lists of relevant
studies)

(n = 8777)

Records after duplicates removed

|

Titles screened
(n=8777)

'

Abstracts screened
(n =429)

!

Full-text articles
assessed for eligibility
(n=127)

Excluded (n = 8350)

Excluded (n = 302)

Y

h 4

Studies included
qualitative synthesis
(n=39)

!

Studies included
quantitative synthesis
(meta-analysis)
(n=36)

88 articles excluded:

26 Lacking a population-based study
design

17 Off-topic

13 Exposure variable was not
diagnosed diabetes mellitus

10 Same study reported on similar
population

7 Not dementia as outcome

6 Relative risk and/or raw data were
not mentioned properly

3 Diabetes mellitus AND/OR dementia
was not verified by medical records or
clinician’s diagnosis

2 Baseline character was with
dementia

2 Full text was not published in English
2 Grey literature
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Risk ratio Weight

Study with 95% CI (%)
Akomolafe et al.(2006) —— 1.19[0.79, 1.79] 2.85
Brayne et al.(1998) - 2.62[0.89, 7.73] 0.87

Buchmann et al.(2019)
Celis-Morales et al.(2022)
Davis et al.(2018)

Davis et al.(2017)

Ehrlich et al.(2022)

[ | 1.41[1.34, 1.47] 4.51
- 1.11[0.91, 1.36]) 3.97
—- 1.52[1.19, 1.94] 3.75
. = 1.28[1.08, 1.51] 4.13
- 1.50([1.27, 1.77] 4.15
FernandezMartinez et al.(2008) —— 1.61[0.99, 2.61] 247
Hassing et al.(2002) —i— 1.16[0.79, 1.71] 2.96
Hayden et al.(2006) —— 1.56[0.92, 2.63] 2.29
[
=
O
=
0
=
—.—
P
——

Jia et al.(2020) 2.14[1.96, 2.34] 4.42
Jia et al.(2021) 1.72[0.67, 4.42) 1.08
Kim et al. (2022) 1.45[1.44, 1.46] 4.55
1.28[1.22, 1.35] 4.50
1.23[1.16, 1.31] 4.49
1.29[1.13, 1.48] 4.27

Llewellyn et al.(2010) 0.90[0.49, 1.66] 1.93
3.23[1.54, 6.77] 1.53

°
d t Lu et al.(2022)
a ny e m e n I a MacKnight et al.(2002) 123[0.88, 1.71] 3.27

Mima et al.(2023) —- 3.76[2.98, 4.75] 3.80
Muller et al.(2007) 1.60[1.18, 2.17] 3.42
Noguchi-Shinohara et al.(2022) 1.68[1.36, 2.08] 3.91
Ott et al.(1999) 1.90[1.29, 2.79] 2.97
Raffaitin et al.(2009) 1.58[1.05, 2.38] 2.83

——
i

_._

_._

1 _ I . Rastas et al.(2010) — 1.73[1.04, 2.88] 2.35
Based on 30 population-based studies:

+
O

s 3

Key findings: diabetes and SR

Legdeur et al.(2019)

Rolandi et al.(2020) 1.56[1.01, 241] 2.70

e Total N=1 2,942,721 Salinas et al.(2016) 170[1.15, 2.51] 2.94

Thomassen et al.(2020) 1.51[1.46, 1.56] 4.53

 Pooled risk ratio (RR) 1.56 (95% Cl: 1.39-1 75) Vasquez et al.(2022) 123[1.06, 1.43] 4.21

c . . . Zhou et al.(2023) B 2.85[2.56, 3.17] 4.37
» Indicates a ~56% higher risk of dementia among overal . 156139, 1.75]
ind |V|d UaIS Wlth d iabetes Heterogeneity: 12 = 0.07, I = 97.91%, H? = 47.77

Test of 6, = 8;: Q(29) = 383.52, p = 0.00
Testof 6=0:z=7.76, p=0.00

Random-effects REML model



AD Risk ratio Weight

Study with 95% CI (%)
Akomolafe et al.(2006) —a— 1.07[0.65, 1.76] 4.08
Brayne et al.(1998) B 1.44[1.05 1.97] 5.78

Celis-Morales et al.(2022) O 0.94[0.90, 0.99] 8.02
Davis et al.(2017) —- 0.97[0.72, 1.31] 596
Demir et al.(2015) ——=————410[148, 11.36] 1.57

FernandezMartinez et al.(2008)
Hassing et al.(2002)
Hayden et al.(2006)
e e (] Jia et al.(2021)
Key findings: diabetes and
. Llewellyn et al.(2010)

Luchsinger et al.(2001)

A D MacKnight et al.(2002)
Muller et al.(2007)
Noguchi-Shinohara et al.(2022)

Ott et al.(1999)
Raffaitin et al.(2009)

1.563[0.89, 2.63] 3.73
0.83[0.46, 1.49] 342
1.33[0.69, 2.57] 2.96
1.36[0.40, 4.63] 1.15
1.43[1.42, 1.44]) 8.10
0.60[0.30, 1.20] 2.77
1.40[0.95, 2.06] 5.07
1.30[0.83, 2.03] 4.49
1.40[0.97, 2.03] 5.22
1.69[1.32, 2.17] 6.49
1.90[1.18, 3.05] 4.25
1.15[0.64, 2.06] 3.43
Thomassen et al.(2020) 1.15[1.08, 1.23] 7.96
Wang et al.(2012) 145[1.38, 1.52] 8.02

e 20 studies included in meta-analysis ioushal 0 - Sl iFg 783

-'++¢++++-'+++

e Total N= 12,561 ,806 Overall o o & 1.34[1.16, 1.55]
+ Pooled RR: 1.34 (95% Cl: 1.16—1.55) o g iy i
» Indicates a 34% increased risk of AD in people Toshof 0=0r2 =40000=0.00 e

With T2 D M Random-effects REML model



VaD Risk ratio

Weight

Key findings: diabetes and ..
vab i

Study with 95% ClI (%)
Akomolafe et al.(2006) 1.81[0.63, 5.22] 2.78
Celis-Morales et al.(2022) 1.34[1.28, 1.41] 9.99
Davis et al.(2017) —— 1.68[0.97, 291] 5.88
FernandezMartinez et al.(2008) = 263[0.83, 8.34] 245
Hassing et al.(2002) —— 254135, 4.78] 5.20
Hayden et al.(2006) B8 2.23[0.92, 541] 3.55
Hebert et al.(2000) —— 215[1.17, 3.94] 541
1.58 [ 1.55, 1.61] 10.04
— 0.80[0.43, 1.50] 5.24
Luchsinger et al.(2001) —l—4.20[2.16, 8.17] 4.94
—— 221[1.27, 3.85] 5.85
— 1.90[1.13, 3.19] 6.18
Noguchi-Shinohara et al.(2022) —— 2.00[1.19, 3.35] 6.20
Ott et al.(1999) 2.00[0.71, 5.66] 2.85
Raffaitin et al.(2009) — 253[1.14, 561] 4.05
Thomassen et al.(2020) 1 2.01[1.86, 2.18] 9.90
Zhou et al.(2023) . 3 3.93[3.36, 459] 9.51
Overall > 2.03[1.65, 2.50]

’ 17 StUdieS inCIUded Heterogeneity: 7 = 0.11, I = 96.79%, H’ = 31.17
 Total N= 11 ,941 ,770 Test of 8, = 6;: Q(16) = 232.51, p = 0.00
* Pooled RR: 2.03 (95% CI: 1.65-2.50) e
* [ndividuals with T2DM have more than double the Random-effects REML model
risk of VaD compared to those without diabetes




Key findings: Dementia risk by age groups

Midlife onset (<65 years) Risk dementia risk in people with diabetes
. 8 studies versus non diabetes
» Pooled RR: 1.78 (95% Cl: 1.28-2.48)  _*°
« Higher dementia risk when diabetes o 2
develops in midlife %1 5 [ I
Late-life onset (265 years) E .
- 22 studies 5 0e 148 b
* Pooled RR: 1.48 (95% CI: 1.36-1.62) ~©
o Still Significant, but lower than midlife ° Midlife (<65 years) Late life (265 years) Combined
onset Age group




Population attributable risk methodology

Calculated country-specific population attributable risk (PAR) for dementia due to
diabetes

« Time points: current (2024) and projected (2050)

« Method: Levin’s formula

Data sources:
« Diabetes prevalence from IDF Diabetes Atlas, 11th edition
« Relative risks from our meta-analysis

Nonparametric simulation (n=10,000) to generate confidence intervals




Population Attributable Risk (PAR)

Prevalence (95% CI)* PAR (95% CI)
2024 2050 2024 2050

Global 11.10 (10.97- 12.96 (12.80- |5.87(4.09,7.77) 6.78 (4.75, 8.95)
11.25) 13.12)

HIC 10.21(9.91-10.51)| 12.05(11.71- | 5.42(3.79,7.19) | 6.34 (4.42,8.37)
12.39)

MIC 11.46 (11.30- 13.52 (13.33- | 6.04 (4.23,7.99) | 7.05 (4.94, 9.30)
11.63) 13.71)

LIC 7.47 (7.17-7.77) @ 8.22(7.88-8.56) | 4.03(2.80, 5.37) | 4.41 (3.06, 5.89)

TObtained from IDF Diabetes Atlas: Global, Regional and National Diabetes Prevalence Estimates for 2024 and Projections for 2050




Key findings — PAR of Dementia Due to Diabetes (2024)

In 2024, 5.87% of dementia cases globally were attributable to diabetes. Burden varies
widely by country and region.

Countries with

Highest PAR . :
particularly high
(>10%) fractions
- Middle East, » Pakistan, Egypt,
 North Africa Saudi Arabia,

Kuwait

 Marshall Islands,
Samoa, Vanuatu,
New Caledonia

 Southeast Asia

SYDNEY



Global maps showing dementia cases due to
Type 2 diabetes in 2024 (a) and 2050 (b)

The proportion of dementia cases in the population The proportion of dementia cases in the population that
that can be attributed to having diabetes in 2024 can be attributed to having diabetes in 2050 (projected)

SYDNEY



Policy & Public Health Relevance

1. Prioritise Midlife Intervention

Diabetes in midlife — higher dementia risk
Target prevention and management earlier in life

2. Integrate Into Clinical Pathways

Incorporate cognitive risk assessment in diabetes care
Routine monitoring of vascular and metabolic comorbidities

3. Promote Risk Assessment Tools
Use validated risk calculators (e.g., CogDrisk, AUSDRISK tools)
Combine diabetes management with dementia risk profiling

4. Multidomain Lifestyle Interventions

Physical activity, diet, weight management
Blood pressure and lipid control

5. Policy & Public Health Action

Embed dementia prevention into diabetes programs
Strengthen health systems in LMICs for integrated care




Shared risk factors — diabetes and dementia

Chronic kidney

Hypertension Obesity disease

Cardiovascular
disease

Physical
Inactivity

Stroke

These overlapping risk factors contribute to a higher overall dementia burden in people with diabetes UNSW
— need for multidomain interventions. SYDNEY



Conclusion

Overall, people with diabetes have a 56% increased risk of dementia
compared with people who do not have diabetes

Middle aged adults who develop diabetes have a higher risk of developing late
life dementia than older adults who develop diabetes.

Diabetes is particularly strongly associated with vascular dementia and shares
vascular risk factors with dementia. This indicates a need for shared
prevention strategies through vascular risk reduction and management
strategies.
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Diabetes management
within WHO’s
Guidelines on Risk
Reduction of Cognitive
Decline and Dementia

Dr Katrin M Seeher, pPhD Dipl-Psych

Mental Health Specialist
Brain Health Unit
Department of Noncommunicable diseases and Mental Health

Email: seeherk@who.int Twitter/X: @KSeeher LinkedIn: Katrin
Seeher
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Why should we care
about dementia?

009\
57

million people with dementia.
78 million by 2030

" trillion US$
trillion US$

Global cost of dementia
V}- N

7 ; :
N\ o ®
&
&
leading cause of 50 0
death of costs are for
informal care

>60% #ff

of people with
dementialive 2200000
in LMCls

Dementia disproportionately affects women T 0% o informal care provided by women



Global action plan on the
public health response to
dementia — extended until 2031 people with dementia,

their carers and
families, while

@ Goal

To improve the lives of

VISIO“ decreasing the negative
A world in which dementia can be impact of dementia on
prevented and people with dementia them as well as on

and their carers can live well and T TG S

receive the care and supports they colntries.
need to fulfil their potential with /
dignity, respect, autonomy and

equality.

Adopted in 2017 by WHAT70
Recommended actions and global targets across 7 strategic areas, incl. on supporting
caregivers




7 strategic action areas with associated global targets

\ Risk reduction targets linked to NCDs
0 Dementia as a public health priority * A 10% relative reduction in prevalence

of insufficient physical activity

‘ \ A 30% relative reduction in prevalence

- ‘\ of current tobacco use in persons aged

A 15 years and older

* At least a 10% relative reduction in the
harmful use of alcohol, as appropriate,
within the national context

e Ahaltinthe risk in diabetes and
obesity

A 25% relative reduction in the
prevalence of raised blood pressure or
contain the prevalence of raise blood
pressure according to national
circumstances

* A 25%relative reduction in overall
mortality from cardiovascular
diseases, cancer, diabetes and chronic

M respiratory diseases

@\ Diagnosis, treatment, care & support

@ Support for dementia caregivers

e Health information systems

0 Dementia research & innovation
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Relevant NCD targets

* Target: Halt the rise in diabetes and
obesity

* Indicator: Age-standardized prevalence
of raised blood glucose/diabetes among
persons aged 18+ years (defined as
fasting plasma glucose concentration >
7.0 mmol/l (126 mg/dl) or on medication
for raised blood glucose)

Prevalence of
diabetes and

obesity continue
to increase.

Global - Diabetes, adults aged 18+ (2022)
Total Mals
jion... -

Source: ncdportal.org



Insufficient risk reduction

progress globally

Global status
report on the

public health
response to
dementia

34% 1

of countries have

5%((§£)) guidelines for

dementia risk

of countries have reduction

g e |
demen_tla risk 77% high-income
reduction countries
campaigns

|
71% high-income
countries

723 World Health

¥/ Organization



Available WHO
Guidance (1/2)

* Released in 2019, currently being updated
* Including recommendations for management of T2DM
to reduce dementia risk

RISK REDUCTION
OF COGNITIVE DECLINE
AND DEMENTIA

WHO GUIDELINES

The management of diabetes in the form of medications and/or lifestyle interventions
should be offered to adults with diabetes according to existing WHO guidelines.
Quality of evidence: very low to moderate (for different interventions)

Strength of the recommendation: strong

The management of diabetes may be offered to adults with diabetes to reduce the risk of
cognitive decline and/or dementia.

Quality of evidence: very low

Strength of the recommendation: conditional

{%} World Health
¢ #.7 Organization

Organization



Available WHO
Guidance (2/2)

WHO PACKAGE
OF ESSENTIAL
NONCOMMUNICABLE (PEN)
DISEASE INTERVENTIONS

FOR PRIMARY HEALTH CARE

&. World Health
Organization

HEARTS-D

Diagnosis and Management
of Type 2 Diabetes

https://tinyurl.com/WHO-PEN

A5

World Health

%ﬁ” . ry International
w Organization Disbetes

Diabetes is a chronic, metabolic disease characterized by elevated
levels of blood glucose (or blood sugar), which leads over time to
serious damage to the heart, blood vessels, eyes, kidneys, and nerves.

TREATMENT OPTIONS

B A healthy diet to achieve or maintain normal body weight
and regular physical activity are the mainstay of diabetes
management. All patients should be advised on avoidance
of tobacco use and harmful use of alcohol.

B Management of risk factors and referral as appropriate

B Oral hypoglycaemic agents for type 2 diabetes, if glycaemic
targets are not achieved with lifestyle modification

B  Metformin can be used as the first-line medicine

B Other classes of antihyperglycaemic agents, added to metformin
if glycemic targets are not met

B Statins are recommended for all people with type 2 diabetes older
than 40 years, but only if this does not negatively impact access to
glucose-lowering and blood pressure lowering medication.

https://tinyurl.com/HEARTS-D

World Health

Organization



https://tinyurl.com/HEARTS-D
https://tinyurl.com/HEARTS-D
https://tinyurl.com/HEARTS-D
https://tinyurl.com/WHO-PEN
https://tinyurl.com/WHO-PEN
https://tinyurl.com/WHO-PEN

Latest developments ) World Health

rganization

WHO
Essential
Medicine List

now includes

GLP-1 receptor agonists for glucose
lowering therapy for adults with T2DM

and (i) established cardiovascular disease (CVD) or

chronic kidney disease (CKD); and (ii) obesity
(body mass index (BMI) = 30kg/m2 ) having a
significant impact on their physical health and/or
quality of life

Public consultation on the
draft WHO guideline on GLP-
1 therapy for the treatment
of obesity in adults

Deadline for submissions: 27 September 2025 (23:59 CEST)

Use of antidiabetic agents in dementia

treatment
Cai et al., 2025: https://pubmed.ncbi.nlm.nih.gov/40023730/

Best evidence for:
Insulin detemir (low dose) on cognitive outcomes
Metformin (n.s. trend) for AB deposition


https://pubmed.ncbi.nlm.nih.gov/40023730/

Ways to strengthen implementation of diabetes and
dementia guidelines

Verage the Integrate dementia risk Build capacity in Involve people
Global Diabetes reduction interventions healthcare workers  with lived
Pact in NCDs care pathways and strengthen experience in

primary healthcare  implementation

Global
Diabetes
Compact

(e ), World Health
(X ®Y Organization
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seeherk@who.int
brainhealth@who.int

www.who.int/health-topics/dementia
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Dementia - perspective as a person living with diabetes for 27 years

* My GP, My Endocrinologist, Diabetes Educator, Dietician
* Memory Problems — short term, working memory

« Slower processing of complex tasks

« Impact on daily life

* Frustration and Anxiety

« The emotional toll

* Hope and Action

The hidden link: diabetes, dementia and ageing populations
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CLOSING REMARKS AND THANKS

o The recording, slides and feedback questionnaire will be sent to all registrants in a few days.

o Please respond to the feedback questionnaire to help us improve future IDF online events.

o Send any questions you may have to advocacy@idf.org.

The hidden link: diabetes, dementia and ageing populations


mailto:advocacy@idf.org

Thank you
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