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The global impact of dementia

Around the world, there will be 9.9 million
new cases of dementia in 2015,

one every
3 seconds

46.8 million people worldwide are
living with dementia in 2015.
This number will almost
double every 20 years.

Much of the increase
will take place in low
and middle income

countries (LMICs):

in 2015, 58% of all people
with dementia live in LMICs,
rising to 63% in 2030

and 68% in 2050.

BILLION

2015

If global dementia care were
a country, it would be the

18th largest
economy

in the world exceeding the
market values of companies
such as Apple and Google

This map shows
the estimated
number of
people living
with dementia
in each world
region in 2015.

@National Center for Geriatrics & Gerontology

The total estimated worldwide cost of
dementia in 2015 is US$ 818 billion.
By 2018, dementia will become

a trillion dollar disease, rising to

US$ 2 trillion

$818
billion
Apple
$742
billion

billion

(source: Forbes 2015 ranking).
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We must now involve more
countries and regions in the
global action on dementia.

World Alzheimer Report 2015
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Global Dementia Legacy Event Japan

-New Care & Prevention Models-
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Dementia subtype
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Early characteristic symptoms

Neuropathology

Proportion of

dementia cases

Alzheimer’s Disease (AD)* Impaired memory, apathy and depression | Cortical amyloid plaques and 50-75%
Gradual onset neurofibrillary tangles

Vascular Dementia (VaD)* Similar to AD, but memory less af{ected, Cerebrovascular disease 20-30%
and mood fluctuations more pmmlnent sing|e infarcts in critical regions’
Physical frailty or more diffuse multi-infarct
Stepwise onset disease

Dementia with Lewy Bodies | Marked fluctuation in cognitive ability Cortical_ Lewy bodies (alpha- <5%
Visual hallucinations synuclein)
Parkinsonism (tremor ad rigidity)

Frontotemporal dementia Personality changes No single pathology — damage 5-10%
Mood changes limited to frontal and temporal
Disinhibition lobes
Language difficulties

* Post mortem studies suggest that many people with dementia have mixed Alzheimer’s disease and vascular dementia pathology, and that
this ‘mixed dementia’ is underdiagnosed

World Alzheimer Report 2014
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A 2 year multidomain intervention of diet, exercise, cognitive @ “y ®
training, and vascular risk monitoring versus control to
prevent cognitive decline in at-risk elderly people (FINGER):

a randomised controlled trial

Tiia Ngandu, JenniLehtisala, Alina Solomon, EskoLevdlahti, Satu Ahtiluota, Ritta Antikainen, Lars Backman, Tuomo Hanninen, Anttijula,
TiinaLaatikainen, Jaana Lindstrom, Francesca Mangialasche, Teemw Paajanen, Satu Pajala Markky Peltonen Rainer Rauramag,

Anna Stigsdotter-Neely, Timo Strandberg, Jaakko Tuomilehta, Hikka Soininen, Miia Kivipelto
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HEBETCOER

Direction of Sufficient number Consistency Evidence type
Association of cohort studies across (robust, moderate,

to draw meaninfful studies insufficient)
conclusions

Developmental factors

Nutrition Indirect evidence from proxies for early

r life nutrition and development (leg

‘(jgro‘lﬂth and w No Moderate Insufifcient length and skull circumference inversely
evelopment) associated with dementia prevalence)

Consistently protective effect, but with

N a variable effect size, in a large number
Education N Yes Moderate m g

of cohort studies, across cultures

Effects are attenuated when controlling
Occupational _ for education, hence apparent protec-
status w -) Yes Low el tive effect may not be causal

Suggestive evidence that death of a

- g parent may increase dementia inci-
Early life events " No Moderate dence, but few studies, and potential for
recall bias

World Alzheimer Report 2014

DENER

Direction of Su nt number Consistency Evidence type Notes
Association of cohort studies across (robust,

to draw meaninfful studies moderate,
conclusions insufficient)

Psychological factors- midlife

Metaregression indicates smaller effect sizes (closer to
the null) for studies with longer follow-up periods. How-
ever, limited evidence on midlife exposure

Depression » No n/a

Anxiety * No n/a One cohort study suggesting possible increased risk

Sleep disorders * No n/a Very few long-term cohort studies
Moderate
Insufifc
Insufif

Indirect evidence using personality type as a lifelong
stable proxy for the likely intensity and duration of
stress response. Neuroticism positively associated and
conscientiousness negatively associated with dementia/
AD risk

Psycholoicgal No High
distress * ¢

Psychological factors- late life

A strong and consistent association observed across
Depression * Yes High - many studies. However, this may reflect reverse causali-
ty (see midlife above)

One case-control and one cohort study -

Anxiety > No n/a Insufifci no association observed

low-up. Reverse causality not excluded.

~ Suggesivte evidence from a small number of cohort
Sleep disorders * No n/a _ studies. Various selfreported exposures. Short fol-
Psycholoicgal * No _ See midlife (above)

- n/a
distress

World Alzheimer Report 2014
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Direction of Sufficient number Consistency Evidence type Notes
Association of cohort studies across (robust,

to draw meaninfful studies moderate,
conclusions insufficient)

Lifestyle factors - midlife

Late-Irte studies include retrospective assessment of
- lifetime smoking history, and support hypothesis. Midlife
Smoking r No Low 9 Y pport hyp

exposure in long-term cohort studies may underesti-
mate effect due to mortality/ competing risk

Alcohol > No n/a Very few studies

Micro- and

macronutrient > No n/a

Very few studies

deficiency

Physical activity * -) No High Only three long-term cohort studies with mixed results

Supportive evidence from case-control studies, prone to

Ct?gnmvg * No n/a Insufifcient bias. Only one longterm cohort study, with high attrnion
stimulation and imprecise exposure measures

World Alzheimer Report 2014

DMEDRBKRREF

Direction of Sufficient number Consistency Evidence type Notes
Association of cohort studies across (robust,

to draw meaninfful studies moderate,
conclusions insufficient)

Cardiovascular risk factors - midlife

Consistent evidence from 5 studies across four cohorts.
Evidence stronger for any dementia, and VaD, than for AD.

Inconsistent findings for association with midlife BMI.
Obesity N = No Low Problems with bias and residual confounding. Possibly

Hypertension » Yes High

more consistent association with central obesity

Inconsistent findings. Hypothesis supported mainly by two

Cholesterol ) No Low Insufifcient Finnish longterm cohort studies

Evidence is somewhat indirect, from health care record
Diabetes No Moderate - linkage studies, and subject to bias. However, longer dura-

Moderate tion of diabetes is associated with higher dementia risk.
Only one long-term cohort study, with no association.

World Alzheimer Report 2014
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Direction of Sufficient number Consistency Evidence type Notes
Association of cohort studies across (robust,

to draw meaninfful studies moderate,
conclusions insufficient)

Cardiovascular risk factors - late life

Cross-sectional studies show lower BP level in people with
dementia and AD relative to controls. Decline in BP pre-

. dicts the onset of dementia and AD, but this is unlikely to
* 9 Yes High Robust be causal. RCTs suggest no cognitive benefit or harm
associated with the treatment of hypertension in older
people in general, or those with dementia.

Hypertension

Several studies. No association. Howeve, decline in BMI
Obesity > Yes High Robust from mid- to late-life predicts dementia onset but this is
unlikely to be causal.

No effect of cholesterol lowering with statins on cognitive
outcomes. No association of total cholesterol (TC) with
Cholesterol = Yes Moderate Moderate incident dementia, but effects of cholesterol subfractions
need to be explored further. However, decline in TC from
mid- to late-life predicts dementia onset.

Highly consistent evidence for a strong association
between diabetes and the incidence of any dementia, AD
and VaD. Particularly strong effect on VaD. Possibly medi-
ated through poor glycemic control. Mixed evidence for
cognitive benefits of optimising glycemic control

Diabetes H Yes High

World Alzheimer Report 2014
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Follow a

healthy diet Challenge
your brain

2
Be physically
active

4

9.

Look after
your heart

Enjoy social
activity

World Alzheimer Report 2014
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Prolonged Exercise

Exercise

transcriptional
coactivator

PGC-1a-
dependent
myokine

Cotman CW, Trends Neurosci 2002

Wrann CD, Cell Metabolism 2013
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Cognitive Training Decreases Motor Vehicle Collision

Ball K, et al., JAGS, 2010
Involvement of Older Drivers

'*‘;J'% : Eﬁ%% I: 5 ,r / “_ (908% ) Table 2. Total and At-Fault Collisions, Person-Time, and Person-Miles According to Group

= —_— > Control Memory Training Reasoning Training Speed-of-Processing Training
EE'E'\ I~ I_/— /9 ﬁ']?s% Factor n=409 n=175 n=145 n=179
— » Total collisions 92 31 24 35
*EEE F l/ -_— / 9 ﬁ 1 45 % At-fault collisions 75 28 18 18
= —_ . » Person-time, years 2,135.3 929.1 767.9 929.8
'I =] E "’IE |~ I./ —_— / 7 g 1 79 Person-miles 11,943,285.8 4,770,414.7 3,868,571.5 4,966,644.0
At-fault crashes/year 0.035 0.030 0.023 0.019

*xEREE4094

CERET THOEEEFRENW
HENL—Z T, HFHRLE -
L—=—VJ T, BXICKPEH
BHEEEREZRECTEEHN, xEE
& B L T50% 8 - 1=,

At-fault crashes/mile 0.00000628 0.00000587 0.00000465 0.00000362

JRiE

R -

Table 3. Association Between Intervention Group and Motor Vehicle Collision (MVC) Involvement

Rate Ratio (95% Confidence Interval)

Memory Training Reasoning Training Speed-of-Processing Training

At-Fault MVC Crude Adjusted” Crude Adjusted” Crude Adjusted”
f EE#E E . —_ 0 Person-time 0.86 (0.56-1.32) 082 (0.53-1.27) 0.67 (0.40-1.12) 0.44 (0.24-0.82) 0.55 (0.33-0.92) 0.52 (0.31-0.87)
( rﬁ Ln I . R R —0 57 , 95 A) C I Person-miles 0.93 (0.61-1.44) 0.93 (0.60-1.45) 0.74 (0.44-1.24) 0.50 (0.27-0.92) 0.58 (0.35-0.97) 0.57 (0.34-0.96)

Control = reference.

=0.34-0.96, #¥ : RR=0.50, 95%
Cl1=0.27-0.92)

* Adjusted for age, sex, race, education, Mini-Mental State Examination score, self-rated health status, vision, depression, and site.
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active driving > control passive driving > control

WRE 304 (20-567%)

B BFERBROMDIEEZFDG PETIC T
RE

10% : 30 &R

10% © BUEBEEFE DBhFERE

104 : BB WERE IC TEENL

BEICE>T, 1RELP2REBEERE, 18R
EEEE. EHRIF. HEEESEH. WUQIEI\ b

=z \,
’% Tﬁ IEI A *EHE /-J \HLII (0] ’E ]\Eﬂ:’b\ ity &D b n 7‘"‘ ° Table 1 Brain areas activated by car-driving (driving > control)
Active driving Passive driving
ﬁﬂ%ﬁ%ﬁ?‘ﬁ\ E@J%E}\ %%@\ 551%1%@\ Region side % Z-score side % Z-score
x y z X y z

HRROEELIFR S NG > T,

Precentral gyrus (BA4) L -10  -26 68 3.40 R 36 -28 64 347
Precentral gyrus (BA6) L -10  -22 64 3.40
Postcentral gyrus (BA3/1/2) R 38 =27 57 4.20 R 42 -15 62 3.23
~ — VA
BEr & BhFEREER TIE. IHICEWTEDLR L -4 -8 52 340
- Primary visual cortex (BA17/18) L -2 =77 8 5.51 L -8 =81 7 4.43
‘y) b nfCo R 32 =90 1 4.19 R 8 -76 4 4.84
Fusiform gyrus (BA19/37) R 30 -48 -8 4.02 L 30 -88 -12 4.42
R 30 -48 -8 331
Precuneus (BA7/31) L -10 -49 63 3.67 L -4 =54 51 3.79
R 24 18 28 3.57
Medial temporal gyrus (BA39) R 36 -68 20 3.81 R 38  -73 22 3.54
Cingulate gyrus (BA24) R 10 -7 41 3.27
Parahippocampal gyrus (BA35) L -18  -36 -2 3.18
Thalamus R 16 -17 1 3.36
Cerebellum R 2 =51 -24 4.71 L -2 -8 -12 3.98

Jeong M, Ann Nuclear Med 2006
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X 2w e DILITL =i S HEEFRREE( mEaERERRRERORERL
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