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® Dementia prevention, intervention, and care ( Livingston et al, 2017 The Lancet.
390(10113):2673-2734)
doi: 10.1016/S0140-6736(17)31363-6
https://www.researchgate.net/publication/318566181 Dementia_prevention _intervention_an
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® Preventing Cognitive Decline and Dementia: A Way Forward (National Academies of
Sciences, Engineering, and Medicine, 2017, National Academies Press,)
https://www.ncbi.nlm.nih.gov/books/NBK436397/
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2) “Key messages”(P1)
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8) “Early detection of preclinical Alzheimer’s disease”(P14-P15)
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9) “Mild cognitive impairment’(P15-P18)
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10) “Conclusions”(P46)
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(2) PREVENTING COGNITIVE DECLINE AND DEMENTIA -A WAY FORWARD-

1) “SUMMARY” (P1-P15)
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2) “1 INTRODUCTION"(P17-P37)
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3) “2 COMMUNICATING WITH THE PUBLIC ABOUT INTERVENTIONS TO PREVENT
COGNITIVE DECLINE AND DEMENTIA(P37-P77)
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(1) Dementia prevention, intervention, and care

SEROBAXRRFSIEADBEROUL(F RS

1 1 Interventions for other risk factors including more childhood | Executive summary |Z &5t L7z X 912, ZHEITCE 0GR
education, exercise, maintaining social engagement, reducing | [K| 7+ CTH B 7=, Z DO EDOBEMENE T 7‘;1/ YEHITT B NS
smoking, and management of hearing loss, depression, |z
diabetes, and obesity might have the potential to delay or
prevent a third of dementia cases.

9 9 An increase in childhood education and exercise, maintaining | Z 1] O R R FEEFIEDORIE Y A 7 Z /D H &V ) §a L
social engagements, reducing or stopping smoking, and|<  Fp L AZEH O REWRIA T CTh D7D, 2O S OREMRN
management of hearing loss, depression, diabetes,|/4: 0\ k910t B 2 L AL,
hypertension, and obesity could all contribute to prevention or
delay of dementia.

3 4 As predicted, cumulative and dose-related exposure to|Rij[H ZEBHMFEICE W CEBEFEOARMEITFRO LA TND
reserve-enhancing factors, namely physical exercise,|?3. Z D% IEELS M ANITEZEDOE T a9 T @iﬁ%’%ﬂﬁ’j{ﬁ@] =
intellectual stimulation, or leisure activities, over the lifespan | s F O TEHICE Th o7~ a2 A2 R LTW5, WiiFge
was associated with reduced risk of dementia in late life, even | |34 ¢ B2 2 4, O Ch ¥V | FEROTHEIZ L. N AFFICIZ 1T B HF
among individuals with genetic predisposition to dementia.50 Ze 4P 0 U NER LTV B ATREME S i N b . SR A2 U S

UK D AL,
56 PAF for modifiable risk factors PAF O#HE
We do not yet know whether education after secondary school | EABFEILT A 7 A X A NVD~—H—T72 > TWDHAHEMENRDH D
is additionally protective. 72O, ZORIFESZOBRFID M,
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Experimental evidence on whether hearing aid use might
alleviate some of these negative effects is not available. Any
intervention would require greater complexity than merely
suggesting to people that they use a hearing aid because only
a minority of people with hearing loss are either diagnosed or
treated,97 and when hearing aids are prescribed many people
do not use them.98

SEROBARRFSIEAODEEROU(EERR

HEREEIRIK T & RARTWD — 5T, WSO Iz >V,
TR AT D L-ULE TOFRENHR > TV,

Physical exercise leads to benefits in older people without
dementia, such as improving balance and reducing falls,106
improving mood,107 reducing mortality, and improving
function.108

JEEOFSITIR R TWDE D, Ev< BV D5 ESCRER 2 20T T
EETIUE B O NEER STV,

Diabetes, hypertension, and obesity

Among the vascular risk factors, hypertension had the highest
PAF, but all had PAFs below 5%.109 Obesity is linked to pre-
diabetes and metabolic syndrome, which is characterised by
insulin resistance and high concentrations of peripheral
insulin. Peripheral insulin anomalies are thought to cause a
decrease in brain insulin production, which can impair
amyloid clearance.110 An increase in inflammation and high
blood glucose concentrations could also be mechanisms by
which diabetes impairs cognition.111

FRAR A oD IR L 3B R IR SO R U 72 & D U R T 7 i oD TRAHE S
JEEL WD 2 EIFFNTW D2, RO IR 2N EIEFIEIC b
7o b EHERRERALE ORI BEF) 1IZHOW TR ~_5T
1/\7331,\0

Antidepressant prescriptions have increased in the past three
decades and this increase is hypothesised to affect dementia
incidence since animal data suggest that some
antidepressants, including citalopram, decrease amyloid
production.117-119

PO DEDBFRBIVERIEIC S 72 BT OV TT T DOMAN £
AT Th D,
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10 We do not have data to include dietary factors and alcohol in | K IZ B W TR FCHIEICE L CoOFEmIT 23T 5
our calculations, but we believe that they could be important. | 4°, R+ 5 =% 5,
11 Exercise and physical activity WX PRI RERE S )y MMSE 728 24 55~28 s 65 bl EoE

HEICT 2 14 OF 2 X MEHERBRO 1695 A% 5t5E L
7o A ZARMTCITEERN I AT K 0 SEERGEO A B2 E DR
DAVIZAS, BATHERE, FUIE, 1HELELIC IV TIIA B 2R gE 1338
DTN,

Gates N, Fiatarone Singh MA, Sachdev PS, Valenzuela M. The
effect of exercise training on cognitive function in older adults
with mild cognitive impairment: a meta-analysis of
randomized controlled trials. Am J Geriatr Psychiatry
2013;21(11):1086-97.
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Diabetes, hypertension, and obesity

AR D v I L s i 5 O RRAE LR AR REAX T D fE R K- T
HDHT ., FHE T O#LE ) REMI BB HER I D,
Elias MF, Goodell AL, Dore GA. Hypertension and cognitive
functioning: a perspective in historical context. Hypertension.
2012; 60(2): 260-8.

I AIRSE

Ohara T, Doi Y, Ninomiya T, et al. Glucose tolerance status
and risk of dementia in the community: the Hisayama study.
Neurology 2011; 77: 1126-1134.

AR O R X RRAE O U 2 7 3 E < 72 D (Risk Ratio; RR
1.41) . —F T 65 ML LTI U 2 713K F 9 2 (RR 0.83),
Pedditizi  E, Peters R, Beckett N. The risk of
overweight/obesity in mid-life and late life for the development
of dementia: a systematic review and meta-analysis of
longitudinal studies. Age Ageing. 2016; 45: 14-21
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We do not have data to include dietary factors and alcohol in
our calculations, but we believe that they could be important.

AR N TRERESLHEICHE L TomiT e shTeb
TN ATDRRET A D,




0¢

A&‘(D BARFSIEADBEREU (SRR

Exercise and physical activity

0 R RERE 5 > MMSE 2% 24 5i~28 D 65 kLl LD
Lzt %ré 14 ©7 /57 2MELtEGERBR D 1695 A& ARG L L
7o A ZfEHT CILEER I AT KV S EE S $0)7ﬁi‘7‘£3&%75>w
DAVIES, ZATIERE, B L, THHRLFIZ B W TUIA B R SGEITR
BHTUNRU,

Gates N, Fiatarone Singh MA, Sachdev PS, Valenzuela M. The
effect of exercise training on cognitive function in older adults
with mild cognitive impairment: a meta-analysis of

randomized controlled trials. Am J Geriatr Psychiatry
2013;21(11):1086-97.
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Diabetes, hypertension, and obesity

AR 0D i I L R i 5 O BRAE SRR A BRI T OB IK 1T
B DT FBEE TR OB ARG 2B B HERE S D,
Elias MF, Goodell AL, Dore GA. Hypertension and cognitive
functioning: a perspective in historical context. Hypertension.
2012; 60(2): 260-8.
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Pedditizi E, Peters R, Beckett N. The risk of
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smoking

37 DRHFGABR OFE R, WUE L5 HE (Risk ratio; RR 1.30), 1fi.
EHEREAIERR 1.38), Alzheimer AUERZE (RR 1.40) % AL X
¥5,

Zhong G, Wang Y, Zhang Y, Guo JdJ, Zhao Y. Smoking is
associated with an increased risk of dementia: a meta-analysis

of prospective cohort studies with investigation of potential
effect modifiers. PLoS One. 2015; 10(3): e0118333.
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Rotterdam Study Tix. FIE{LWE & FBAEIZE L TOHEN
bV, £X2IE 2L FUEYEZERT 2 & KHIM CIEEEm
JED Y 27 SR SN D, —F, B4 I C. N—=F T
V.7 TR A RITEEEIED Y A7 LEE LTz, £ofd
X W omega-3 fEMBATEE L FEEMED Y A 7 (X L 72> 72,
Devore EE, Grodstein F, van Rooij FJ, Hofman A, Rosner B,
Stampfer MdJ, Witteman JC, Breteler MM. Dietary intake of
fish and omega-3 fatty acids in relation to long-term
dementia risk. Am. J Clin Nutr. 2009; 90(1): 170-6.

Devore EE, Grodstein F, van Rooij FJ, Hofman A, Stampfer
MJ, Witteman JC, Breteler MM. Dietary antioxidants and
long-term risk of dementia. Arch Neurol. 2010; 67(7): 819-25.
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AR T A 7 A XA (K- EEOHIEZ &) ko> TWD
N2 OBUEAFFRT LA, K - 88 ORI CTIERBEIBERR IR T e
LERFNED A v XHNME T 5,

Elwood P, Galante J, Pickering J, Palmer S, Bayer A, Ben-
Shlomo Y, Longley M, Gallacher J. Healthy lifestyles reduce

the incidence of chronic diseases and dementia: evidence from
the Caerphilly cohort study. PLoS One. 2013; 8(12): e81877.
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Key points and recommendations

Prevention or delay of dementia onset is a public health
priority with potential to reduce not only the disability of
individuals but also the associated societal and economic
burden. In many countries dementia is already being delayed
for years. Thus, while results of trials, which by their nature
are relatively short and include a smaller number of people,
have been disappointing, results from risk factor modification
for whole populations or high-risk populations have been more
promising.

Dementia might constitute the terminal stage of disease
processes beginning decades earlier, and lifestyle changes
targeting these processes might sometimes prevent or delay
dementia onset. There is good evidence that treatment of
hypertension reduces dementia incidence and preliminary
evidence that modification of several risk factors has a
beneficial effect on cognition. The interventions most likely to
be beneficial (increasing education in early life, increasing
physical activity and social engagement, reducing smoking,
treating hypertension, diabetes, and hearing impairment) are
safe and confer other health benefits.

TRy v a NFHEETFOMEEB LTV DHD, A
MRICE > THESNDRBWEERICOWTHR TS, L,
EEIITHEINTZL D REERL L SR THWRNED, 22
THATHEL, MAFZEN 5 F L DDV DNE NI IFET A
(BT D MR GEIGS Z V. B4, Bk, @ e v o /e
DEWEMTH LN H 5 5 %, BRI G PEN D IE L
FEEGHOEEY) IOV T T LT M BEWEE X D,
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Social engagement

% < DWAEITB N T I SHOBEENBFELI I 258 FAE D3
JEU A7 @b LA Tn5d,

da Silva J1, Gongalves-Pereira M, Xavier M, Mukaetova-
Ladinska EB. Affective disorders and risk of developing
dementia: systematic review. Br J Psychiatry. 2013
Mar;202(3):177-86. doi: 10.1192/bjp.bp.111.101931.

Barnes DE1, Yaffe K, Byers AL, McCormick M, Schaefer C,
Whitmer RA. Midlife vs late-life depressive symptoms and
risk of dementia: differential effects for Alzheimer disease and
vascular dementia. Arch Gen Psychiatry. 2012 May;69(5):493-
8.
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(2) PREVENTING COGNITIVE DECLINE AND DEMENTIA -A WAY FORWARD-

As noted above, there is variability in the terms and
definitions used for these conditions in the field. Furthermore,
the conditions noted above are heterogeneous, and it is not
possible at present to draw clear lines among them.

SEROBAXBRFIE~ADBERD LLFHRA

ARCD, MCI, CATD ZHIFEIZXATHZ ENEELVEWD
MEND D, £z, HATIL, ARCD (Age-related cognitive
decline) &9 RBULH E Vb, IEF M7 & & FERR
L. CATD (Clinical Alzheimer’s-type dementia) % H.(Z
Alzheimer BUFRAE (Alzheimer’s disease: AD) & FEFRT 5
HNZ,

2 3,11

-It is important to note, however, that given the overall
paucity of data in this domain, the committee’s conclusions
may be due to a lack of evidence rather than a true difference.

Foremost among the recommended methodological
improvements is ensuring that interventions are evaluated in
a diverse set of populations with variation across racial and
ethnic backgrounds, socioeconomic status, age at time of

intervention initiation, and risk of dementia.

AT —ZIFAR L TND EEINTVDR, BRTOT
BT A GDR ] Ele AERHSRFENE RO BET O
ICERB SN TN DD, KEOHREEONENREDOEEH
AN TE D0NFEERTH D,

A final consideration is that interventions may result in short-
term improved performance on specific cognitive tests (e.g.,
memory or speed of processing) as compared with baseline.
This improvement may be inherently valuable to some people,
but it is not clear whether or how this short-term, specific ben-
efit translates to general delaying or slowing of ARCD over
the long term or to preventing, delaying, or slowing MCI and
CATD.

S OEEE ORI EET X FGEIC X AFHMO A TR, E
R 725/ 1353 7 59, ARCD, MCI, CATD O¥FBf, EZiEZ
DRMBNE I MIFIRHATH B,
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It is well documented that physical activity has many health
benefits, and some of these benefits (e.g., stroke prevention)
are causally related to brain health.

WHO, KEE & A e~ & B ATE o FEHEfE 13 i
FES RSN 2 150 43, 1 BdH720 3053 & LTV DA,
[E O B ARTEEN &34 TI2 WHO K EOREM|TH 5
1 H30%% EREl>TWA72%, 1 B 60 53 LL E& S iARTEE) &
KWL 35728, AARTHERIGEENFHEINEIC A~ TREC
LN ENRBEEINTVN D,

4 10
5 14
6 17-37

For example, the potential benefits of higher levels of
education and socioeconomic well-being may have effects
throughout the life course, from birth through the long
process of brain aging, but these effects cannot be evaluated
in an RCT.

BRI BB S B W00 22 38 i se D 2k ic 3
B KFTAREMNH 5, BARIZ, OECD MBENTHLHE
KENEOWE RO & 1T 38 [EHF 247, 2017) TH H 08,
NG R EEITIR (30 fi7) ETHY ., #HINEOKREZDE
FHICT D Z EIFHBRZRW DB NN, 4

1 INTRODUCTION

T~ AKBROR B T EIZ OV TR SN TWDLRZ D
X 9 72832 TlX, selectionbias WA UG5 Z & 2 WIZEET D
VNS D,

AREEDHE (AD X% VaD) = MCI O 5 BE O FHIEIZ K
ST, PRHIZHT2RICHENNEZ D 5 L A[EEERH D
ZEIHEBETOMERD D, ET-, BIENIIE L A AR ORE R
ZITFRIENE U5 2 & BRI L Th 5,

4 7% Better Life Index - Edition 2017, OECD.Stat (OECD ¥ = 7 %1 )

httpsi//stats.oecd.org/Index.aspx?DataSetCode=BLI

(2019 42 H 19 H ')
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the term cognitive training is used to denote a broad set of
interventions, including those aimed at enhancing reasoning
(e.g., problem solving), memory, and speed of processing (e.g.,
speed of identifying visual information on a screen). Such
structured training exercises may or may not be computer
based. Cognitively stimulating activities, for the purposes of
this report, include such interventions as learning a new
language and increasing proficiency in daily activities, such as
playing bridge and doing crossword puzzles.

MEETHEH SN TV LRI Ea—F VT FRT
TV r—va rEFEALEZENRFITHD.

L22L. OBETIEEEECHKRSN TWDHEF RY L, &
BRUIL, Boh, 7oA T— K20, B0 EOREEA
WCEDLONRERELSTEY, SRR ITERL G
T DRI RIE S D ATREMED B 5 .

b ENT=T U A= a BB DD, TOMBEDE
HERETH D,

3

The Advanced Cognitive Training for Independent and Vital
Elderly (ACTIVE) trial provided the strongest and most
comprehensive design to assess the effect of cognitive training
on cognitive performance for older adults with normal
cognition. Its results provide moderate-strength evidence at 2
years (but low strength at 5 and 10 years) that cognitive
training can improve cognitive function in the domain trained,
but transfer to other domains was rare.

RbLMNTET A THhDH ACTIVE K5 Tid, Fiis L 7-fEik
OEREITSET 5 Z LN TE DN, ZOMOMERE TITREW
WRBLERIET ZENTERDST-FIRINTEY, #HED
RHTIRANEIA T 2L O RT TV r—va ey 7 b
M A RN — LIS L T B
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None of the published RCTs on cognitive training
interventions reviewed by the committee found adverse
effects, and there is little empirical evidence to suggest that
participating in these activities has negative consequences.
One consideration, however, that should feed into decision
making for individuals interested in taking up activities that
may help maintain cognitive function and reduce risk of
dementia is cost. Opportunity cost is the time and money that
could have been used for engaging in other activities (e.g.,
physical activity), some of which may also benefit cognition
and have other positive health effects (e.g., reduced risk of
cardiovascular disease). Commercially marketed cognitive
training applications generally entail a purchase or
subscription cost, which varies across manufacturers

SEHEODBFRRFSIESADEESEL LLLIEHA
A OFERER TV, DREICBWT g Y

— IR ENTWDEHDD, —fRIZIZIAE > TV, E
ANDT=DODEHSCERREORE (2 b, Wifi 22 L, HEH)
Y N—FBIOYY 7 NETORERD 5,

10
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CONCLUSION: There 1s no RCT evidence at this time that
cognitive training will prevent, delay, or slow MCI or CATD.

By i‘ﬂ i1z & W MCI =° Alzheimer FUFRAIE DIIEZ TFH L
EERRATT 72 RCT 1720,

mﬁnﬁ%ﬁHﬁéﬁA X, EEEORIEREEZED D 2
ERRAERIED T & XBI L TE 2 W, Z 0 Rz REY

T%%%@Lﬁ%hiﬁ%&wo
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50

The review identified four placebo-controlled trials of
antihypertensive medications in adults with normal cognition
that measured incident dementia as a secondary outcome. Of
these, only the Syst-Eur trial showed beneficial effects on
dementia incidence (Forette et al., 1998), raising the

possibility of a chance effect

AHRQ ¥ 27 <7 4 v 7 LEa—TlE, 4 >0 RCT Mk
SHTWDD, ZH6ORBRIT, BAHRECTREE DRI %
EEHEL LTRA L TODRRTIIAR L, BIREHE A &
LCiHMEL CWARBRTH D720, TET A0,
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Results of these hypertension trials are further complicated by
the potential for heterogeneity of treatment effects across
different subpopulations, particularly across age strata. For
example, the focus of prior trials on late-life hypertension
treatment may have resulted in study populations at high risk
of treatment-related harm (Protogerou et al., 2007). In the
oldest old, for instance, late-life hypertension is associated
with a reduced risk of dementia (Corrada et al., 2017). Low
diastolic blood pressure may in fact lead to declining cognitive
performance through hemodynamic mechanisms in a
population with more preexisting small vessel disease.
Comorbid conditions that themselves may be dementia risk
factors, such as diabetes (Poblador-Plou et al., 2014), pose
additional challenges to intervention studies targeting
dementia risk reduction through blood pressure management.

SEBROBARRFIIE~ADEBERDL LLFSHR
ki OIRIMEIIAFERFRLI SR T AR H 5 A,
90 Ll ETIE@mMED B, T L ARBEIERIEN D2 ho T2
EWVWIHBIERIELH Y, WEOMEE (ET) IXEEN
W2 D LIV,
RS ClE, BAERIEDT-OEE R IMEITRHTHY, £
R LR DAL D,

13

56

Blood pressure management for people with hypertension,
particularly during midlife, is supported by encouraging but
Inconclusive evidence for preventing, delaying, and slowing
CATD.

e I A BRI J: 0 ﬁu’“ﬁ 172 Alzheimer BUGBENEFIE 2 0] 5
RRARR IZBIEM R HE X S DT
TET A i%ﬁb Y, i 7=, eI DY Alzheimer J7 DI HE
ZDHDDIRIEE T L TOD0IEARATH D,
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Physical activity encompasses a diverse set of behaviors, alone
or in combination, including aerobic activity (e.g., walking,
dancing); resistance training (e.g.,, weightlifting); and
stretching, toning, and balance (e.g., yoga, tai chi).

EEBNOREIIERO DV, AR TIET—2D A7 b1
DEFZOEEDEH STV D

AEaFER L L TREBEOR Y 4+ —F U I HAEROT Tl
BAEA LTV, LovL, HPUEESC 3 oK% 7 Ui
X, B, BB COBRBEEHILETH D, EEEED
WA Tz > THIIGER S 500 Lit7en,
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To date, no RCTs have demonstrated that physical activity can
reduce the incidence of MCI or CATD, despite associations
reported in observational studies

SHEDOBARMFSIEANDBERE LIEHA
TEBEII IS X0 FRIEE OFIE Z Hf] L7 & 32 RCT 1720,
L2, MCI s miina 126\ ¢, EEM AL X 25887
A R A7 OYESRIIEEEHE I TS, LarL, Zh
B OFRBR AL SN T2 6D, FREVE D FIE DA M 4 L3
FEA E LTy,
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The largest physical activity trial, the Lifestyle Interventions
and Independence for Elders (LIFE) study, featured a
multicomponent intervention focused on walking, resistance
training, and flexibility exercises targeting preservation of
mobility in sedentary individuals aged 70-89 who had
functional limitations (Pahor et al., 2014). Cognitive function,
which was a preplanned secondary outcome for the trial, was
not improved across 2 years, overall (Sink et al., 2015),
although exploratory analyses provided some evidence for
benefit among individuals who were relatively older, who had
greater physical limitations, or who had diabetes (Espeland et
al., 2017; Sink et al., 2015).

(S D BB A D KEIGAER (LIFE) BT, i#
B ADF IR FERITGE DL TR, KRB I 7t ¢
X, FEERENMET, HOVIIHERFEZALTWDL T 7L
— 7T, BB ADARRFERDGF LN TN D, BRI
IMAEFZRET 2 ETORLITRDE Lty
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While uncommon, it has been reported that physical activity
may result in musculoskeletal injury and hospitalization in
older adults (Marsh et al., 2016), although these risks in older
adults do not appear to be greater than those for other age
groups (Little et al., 2013), and for most individuals, the
benefits are likely to far outweigh the risk of harm.

FTTICH L a=TRoaaE®T  TEEREZHE LT LA VIR
Lo TV HEInE L <, HIRIEEIEINIC L 28R
LOFEFEGRIUTER LTI R 5T, ZEHEORIER D
VETHD, £, EEEREKT LW EREHO T 7
T AMER b MEE b bR, KAEOEESHAMNICHEND
HPIARHATH D,
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There 1s insufficient high-strength experimental evidence to
justify a public health information campaign, per se, that
would encourage the adoption of specific interventions to
prevent these conditions. Nonetheless, it is appropriate for the
National Institutes of Health and others to provide accurate
information about the potential impact of these three
intervention classes on cognitive outcomes in a place where
people can access it (e.g., websites).

SHROBARRFEIZADBERD LLITHRA
FHER T BT AR A IRBLTH 27270, BAVED T B
(BT DA B R 2 D 2 SIFEET, AEMmes

ADFRFELEFPYRTSKIATLOULEN DD,  THEF & EnE
DBHABEREDMER?, SEET 20K & [FRIERIED TR
R ORE[E, TRRIEGEOY A 7K & NHEEFREFIE O
LRI ORRFREBFAMENLRETH D, SHITIE,
Alzheimer % F8 F1E O B IR JE K & U THEIR D FIE 7B
(Alzheimer's dementia prevention) & Alzheimer #7 D JpiHE
DFRAETBS (Alzheimer's diseaseprevention) B9 5= b5
YARLOWTHERBEBHFIZELHEHMBEL T BLERH
%

ART L2 H5E (WEB VA ) 2T 2081 H
5,
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It also is appropriate for public health practitioners and health
care providers to include mention of the potential cognitive
benefits of these interventions when promoting their adoption
for the prevention or control of other diseases and conditions

e L4 BRSO S RIR BN AT, FER S D\ s i (e
XTI RERS Y, AREERTHEE THD, T
5O NDOFBARKEE~DIRIL, A A b TR, %<
DHEO—o L LTHIEEND,
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One approach is to work toward common standards and
protocols that might be applied across trials funded by the
National Institute on Aging (NIA) and other institutes and
interested organizations to make them more comparable. This
chapter presents the committee’s perspective on cross-cutting
methodological modifications that would improve the utility of
future research on preventing cognitive decline and dementia.

HiBDOEREL 7o haLzfns Z Eicky, fHxnikseic
£ 5% < ORI ABFFED leOVRIFIE D[RRI 3T 2 5 £ 9
272 5%,

ZOETIL, FRABERE DK T PRREED TR T 2 kD
IANFEOH AEZ R ESE D700, FREN 72 FiEimrE
EICBT 2 ZBSOREERNT 2,
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21 | 77-78 | One approach is to work toward common standards and protocols | HEDIEHREL 7' ha/LEzHWH Z gk, fix DXk
that might be applied across trials funded by the National Institute | 4|z 1. 5% < O AWFIE D Ll oya & E O [8] RS EAIG 23 7
on Aging (NIA) and other institutes and interested organizations | % 7 I 5z /¢ %,
to make them more comparable. This chapter presents the | - @ﬁwﬂj\ S0 AR DA T ROZREE O FRHIC B A I%
committee’s perspective on cross-cutting methodological DI AT A2 16 - S8 5 7= 0. R 72 F7
modlﬁca‘ltlons th.a1.; Would'lmprove the ut?hty of future research on VY 1!5‘35 IZB A B AW EE AN 5.
preventing cognitive decline and dementia.

22 | 78-80 IDENTIFY INDIVIDUALS WHO ARE AT HIGHER RISK OF | Z8AED Y A7 O@EWEM & xtG & Lz AFSEIE. H

COGNITIVE DECLINE AND DEMENTIA AR R B A A T, O R K D
Thus, it may be useful in future studies to target interventions to | 1|z i ¢ 2 ATREME A B 5.
higher-risk populations that may not be affected by these secular
trends—specifically, individuals who face the highest burden of
disease and those for whom an intervention could have the greatest
effect (e.g., APOE-4 positive individuals, people with a strong
family history of dementia, those at high risk of vascular disease).
Identifying and targeting interventions to high-risk populations
may increase the likelihood of detecting a beneficial effect of an
intervention and provide a more accurate assessment of its
efficacy.

23 | 80-81 INCREASE PARTICIPATION OF UNDERREPRESENTED | Affi, &, ZH. SRBEHREDZER E2ZE L C,
POPULATIONS IN INTERVENTION TRIALS MEAVVER 2 5 L T2 HENMLIE T, FRIC L 0
Recruiting study populations that better reflect the distributions of | gk 5.y MSE VI ST > TH S D,
race, ethnicity, education, and socioeconomic status in the general
population would help ensure the generalizability of clinical trial
results to traditionally underrepresented populations.
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24

BEGIN MORE INTERVENTIONS AT YOUNGER AGES AND
HAVE LONGER FOLLOW-UP PERIODS

Starting interventions at younger ages and lengthening study
follow-up periods may increase the likelihood of detecting a
beneficial effect on preventing cognitive decline and dementia in
future studies, as well as aid in identifying interventions that are
not helpful.

KA Z R E LT AMIEZ A L. REIHIE
B9 % Z &3, FRROMBRIZE W CGRREEREIR TR LT
FHVE D TR A2 7 h Rz o0 o A aetE2s i < 7
Do
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84-85

USE CONSISTENT COGNITIVE OUTCOME
ACROSS TRIALS TO ENABLE POOLING
The development and use of consistent cognitive outcome measures

MEASURES

would enable comparison across studies and pooling of data in
meta-analyses. Routine collection of baseline data using such
measures 1s needed to properly assess the effectiveness of
interventions.

P U 72 SRR RE R A 22 B8 L =2 /o ARFZE T HW
HZEITED, Eﬁn?ﬁ@th@zk%&?ﬂ‘)/z ZBTS
T—H DT —)VERRRIZT D Z ENHKDS, S AED
HEIWEZBEUNCFHlT 512X, TOX ) emEAHH L
ToR_R—=2A T A T —Z OEME RSB
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85-86

INTEGRATE ROBUST COGNITIVE OUTCOME MEASURES
INTO TRIALS WITH OTHER PRIMARY PURPOSES

Integrating cognitive outcome measures into trials with other
primary purposes is a cost-effective means of evaluating the effects
of some interventions for preventing cognitive decline and
dementia, but it is important to design such studies carefully a
priori.

ROFIRRA 2 O ARESE (B 5w, RE i R
PERIE 72 & DI ABFTE) (THLZATe Z LI, FRAIER ﬁ
TRIOBIIEZ TPHT 272000 < DD ADZHE
Z el 5 DICE AR OENWFETH L, £D X
D IR A H IG5 Z LN EETH D,
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INCLUDE BIOMARKERS AS INTERMEDIATE OUTCOMES
The inclusion of biomarkers as intermediate outcomes has the
potential to reduce significantly the length and cost of future
clinical trials for interventions to prevent cognitive decline and
dementia. However, this approach requires further development of
a set of biomarkers that are useful for tracking response to an
intervention or for predicting longer-term outcomes.

FOHIBEREAR T b L ORBAEZ THIT 2 PR & LTo
NA F~—T— (B, WEE, W7 I FER) OF
B LOMEMI, FRABEREIR T3 K ORBMIELE THIT %
T2 8O DAF R DR FAER D WiR 36 X OV 1 2 Rig BT C
EHAMMENRDH D, LrL, 207 e —FTiE, TA
(ZHT DR EBH L2 Y REHIRLRREZTHILZY
FTDDIRNL DDA A~ —N—% S HICH¥ET D
WER D D,
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88-89

CONDUCT LARGE TRIALS IN ROUTINE CLINICAL
PRACTICES OR COMMUNITY SETTINGS

Large trials designed to test the effectiveness of an intervention in
broad, routine clinical practices or community settings may be
more cost effective than traditional RCTs for comparative
effectiveness research for interventions that have already been
shown to have beneficial effects on cognition.

B Rk E SO R ORIR 7y 7 AR AR T 5 2 &
T, HBROBEBLOT7 40 —7 v 72BN TRIFHZH
KREL 0D, E6IZ, ZNHORBRITE Y AFENR =
BR— N TEESNTNWDEZD, TN OFERIIEHN 7
RCT LV & — LA ARETH 5 & HIFF T 5,
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89

RECOMMENDATION

CONCLUSION: The absence of high-strength evidence supporting
beneficial effects on cognitive decline and dementia for
interventions included in the AHRQ systematic review likely
results in part from methodological limitations of past intervention
studies. Recognizing the limited pool of resources available for
research on ARCD, MCI, and CATD, future research investments
will have the greatest impact if directed to a limited number of

well-designed trials of sufficient power and duration.

ZIVE TOIANIEDHE TR RMERED & 5T — ¥
PARLRTORY, BB Y =A%t b
BT AR AT 5 BB S D,
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This underscores the need for further research on interventions
that can delay or slow age-related cognitive decline (ARCD) and
prevent, delay, or slow the development of mild cognitive
impairment (MCI) and clinical Alzheimer’s-type dementia (CATD)
(referred to throughout this report by the shorthand “prevent
cognitive decline and dementia”).

INERIZRE O FBAEEREIR T (age-related cognitive decline
(ARCD)) #ZPIESHEDHZ &, MCLIZ/D Z L& TBf -
BRESE 5 Z & Alzheimer J5 235K OFRFVE % T 55 -
BIESEDENI3ODZLITRAEDZZLETHD,
ARCD OBIEIXFAHETH A 5, MCI & #EITHED
Alzheimer JiE=° L B —/MEJF 72 23K T 722 0O i ifi, 3 5
=5 oA ENRIKO MCIL THAUL T « BT 1+5
AHECH D, Alzheimer J75 23R OFEBHE 2 TB « FEAE
SHLZEFHLWERES

cognitive training, blood pressure management for people with
hypertension, and increased physical activity—are supported by
encouraging but inconclusive evidence.

31 |99 One final cross-cutting consideration for future intervention | Z D MIEZ D@D TH D, SMAN (I ha/LiEh)
research studies is the challenge of promoting adherence to | SF XL TWVWAMNEE=X—FT AT LT CHEEALDL
interventions, as lack of adherence may reduce the observed effect | =, v F-# 1L\ L ThHs, ZDOEHI BN AN
of an intervention on cognitive outcomes. BRENTVWANELZL DHEECHEICE=2—T 5 )

EOMENIIE, TAENICEBWTHHEERRET, T=4—
TEDHSL A RN BT —~ Th D, ZDT=DIT
WE. MAOEEMZERIZIE L BT D HEOMSN Y
METH D,

32 | 100 The three classes of interventions discussed in Chapter 2— | @& hL—=1 7", %mEﬁﬁiﬂ'ﬁ"éJﬁleri BogUNER

BOMEMIC 72 DD, 72 OAPEICE L TRERmIZH T
b‘fotb‘ AETIE, 20350 @<EY EFbhTnD
. BAEOEMFE ORI, Z 2 ETHMEL] :iff!iﬁéFé
ﬁ’LTb\fcﬁb\ FIHERRIRE (SR D%, FAEIC
WCIEREE R L—= 7 B RTEE) & [AER, &péb\i%
MURICHELEZ OGN TND
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33 100 A beneficial effect of cognitive training in delaying age-related | i8I ML —= 27, FEEODTET A& Fo> THR)
cognitive decline is supported by moderate-strength evidence | L AZE|ZFEH XN TWADIE, TN ORI {EE‘F |
(Kane et al., 2017). HLTTHY . THAE. %5 E ORIER)

KL TTEHRNWZ EITHETRENTH D,

34 | 106 Two substantially larger RCTs—the Outcome Reduction with | P106 Tlx. 2 >®O KIS (ORIGIN & ACCORD)
Initial Glargine Intervention (ORIGIN) trial (N = 12,537) and the | ®#E5 L W MCI. AD ZRAE D IRIEIZ6HT 580 HEIL /20
Action to Control Cardiovascular Risk in Diabetes-Memory in | L _C\ %, LavL = j/b 5 ORFSZ D 3 BESEARIE B 130 .
Diabetes (ACCORDMIND) trial (N = 2,977)—compared the effects O SRAREREIZ B A KA TR G B
of intensive and standard glycemic control methods on cognitive = DT DR A L DB D | A B SRR A
outco'rnes in diabetic adults I.Jresumed to have nlorrnal c'ogmtlon R B AN & 1T R T DAL b Zb
(Cukierman-Yaffe et al., 201‘4, Laune‘r et al., ?011, Ser?lqulst 'et al., N5, EEE. RN L—=2 . SRR
2013). Both were substudies of trials designed with primary . et s
cardiovascular disease outcomes. The ORIGIN study found no =Y %ﬁ%ﬁ‘o)ﬁjﬁbﬁﬁ)ﬁb NEET SORTEDICED
difference in the risk of probable incident cognitive impairment M?O BERIFIENR b2 EINITADHA & LTIEE I
after 6 years. Neither study found any difference in cognitive 5.
performance between treatment arms. However, less decline in
brain volumes in individuals with intensive glycemic control was
observed in the ACCORD study (Launer et al., 2011).

35 | 107 For the ORIGIN trial, there was little difference in high glycated | ORIGIN TIIHERIF BN YT 72 STV v 72 7]
hemoglobin Alc (HbAlc) levels—a measure of glycemic control— | 21234 0 | SEROHNIIEE CTHDLRE TH 5,
between intensive and standard glycemic control groups (Gerstein
et al., 2012), potentially explaining the lack of observed differences
in cognitive outcomes between the two study arms.
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the risk of incident Alzheimer’s disease increases by almost 50
percent in individuals diagnosed with diabetes. Furthermore,
peripheral high insulin levels caused by insulin resistance are
common in people with obesity, those with prediabetes, and those
with type 2 diabetes. Peripheral high insulin levels may lead to
increased accumulation of amyloid in the brain, one of the main
pathologies of Alzheimer’s disease (Craft and Watson, 2004). Thus,
it is biologically plausible that a decrease in insulin levels through
pharmacologic (insulin-sensitizing drugs) or nonpharmacologic
(diet and exercise leading to weight loss) means could prevent
cognitive decline and dementia (Luchsinger, 2010).

107 Of note, however, the intensive glycemic control arm was stopped | ACCORD TlIIHERIFRACIEHEEE CIIE T RN EH L=
prematurely because of increased mortality, which to date hasnot | = L%, BEAAHFEES L L TENETHIEEZIT O BIZ
been explained. It is possible that what caused this increased | ¢ B &4+ xS Ch D, F£HRBMAE~DOHEEH DK
mortality in the intensive glycemic control arm could also have had | v 75 7~ w7pei: ¢, 5 % .

a detrimental effect on cognition, although this possibility is
speculative.
37 | 107 A meta-analysis by Cheng and colleagues (2012) estimates that | ¥§RJ% (2 X % Alzheimer /5. Alzheimer JEHFEHED = &

T UANNRD HDHZ L ERTEY , FTREICRBWT
HHERIRIER O EER T RE B XD,
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Some studies now under way may help address some of these
questions. Low-dose pioglitazone (47 7 K A) , a medication
with more powerful insulin-sensitizing and lowering effects
relative to metformin, is being tested to delay onset of MCI due to
Alzheimer’s disease among nearly 3,500 cognitively normal, elderly
individuals (Budur et al.,, 2015). The Glycemic Reduction
Approaches in Diabetes (GRADE) study (Nathan et al., 2013) is
comparing insulin-sensitizing and other treatments for early
diabetes, and is assessing cognition longitudinally. The committee
identified the following specific areas in which additional research
may lead to a better understanding of the impact of diabetes
treatment on cognitive outcomes:

2 DDOMEDRERITEE

39

126

CONCLUSION: Before
encourages adoption of cognitive training, blood pressure

public health messaging strongly
management for people with hypertension, and increased physical
activity solely for the purpose of maintaining cognitive function,
additional research is needed to further understand and gain
confidence in the effectiveness of these interventions. Emerging
data from multimodal intervention studies suggest there may be
value to evaluating each of these interventions alone and in
combination. Some large studies already under way may help

address these questions.

A b L — =27 L mii R O M EE B & EERIAIT
T B A2 2 Al HERBATIE DN L TH D Lk L T
WD,
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effectiveness of the following interventions in preventing cognitive
decline and dementia: diabetes treatment, dietary interventions,
depression treatment, lipid-lowering treatment, sleep quality
interventions, social engagement interventions, and vitamin B12
plus folic acid supplementation. Emerging data and/or biological
arguments suggest that these interventions could be considered,
but additional research is needed before a decision can be made as
to whether they should be included in public health messaging.
Emerging data from multimodal intervention studies suggest there
may be value to evaluating each of these interventions alone and
in combination. In addition, it will be important to explore new
targets—beyond amyloid and tau—for antidementia drug
development.

40 | 126 Recommendation 3: Highest Priorities for Research The National | 3% ~ L — = 7 & B fLEE O L& & B & E@h L,
Institutes of Health and other interested organizations should | {4 . W3k E 7= ATED LY BARZEFFE 2N B
support further research to strengthen the evidence base on the | iz HphFgE . Z DD IEER D S EFRFISE L N % 5
following categories of interventions, alone or in combination, | L IV, XOICHEREES N TS LWL S5 I0mES
which are supported by encouraging but inconclusive evidence:
* cognitive training * blood pressure management °* increased
physical activity

41 126 There is insufficient evidence with which to assess the | FAMEFER TCRANED FIHIZT 2L T DI ADEZR)

PEERTZET v AT Tl - HERIRTEHE, AH
Wik, O iR, mIABMAETREE, MEROEIGE, e
WMEIT A, B4 2 B12 EEROH, UL, E#E#h,
MEFHE, BHMbL—=27LtEbic, ZNHEFON
S OMEMBANTI AT HMHELRFTT & LB X
Al
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42 | 127 Recommendation 4: Additional Priorities for Research The | # L VAREIE, HERGIEH, RFHE, 2 OIHHK. &iE
National Institutes of Health and other interested organizations | [ifiEi5¥. MEAR DB kE E2R2TRIMA. B4 2 B12
should support research to strengthen the evidence base on the | L #Ep I SV T, B IR T 2o 5 0
following categories of interventions, alone or in combination, for | % 3= LW, TS, 52 W THLE DR A
which there is currently insufficient evidence to determine their DA AT AR ECd 5,
effectiveness: *new antidementia treatments that can delay onset
or slow disease progression -+diabetes treatment-*depression
treatment dietary interventions *lipid-lowering
treatment/statins *+ sleep quality interventions °social
engagement interventions vitamin B12 plus folic acid
supplementation

43 | 127 Potential solutions to these challenges include using evidence from | /T A& 4T W REEZ B < Z &%, MEAICAREY) C
life-course epidemiology cohort studies employing the most | 376, WETEEREEZ R & LT, ST AR(LEE & bhik
rigorous methods possible, and possibly from studies aimed at | 47 L\ HFFZEF 0 RS L EZ2 B b,
improving adherence to and adoption of such treatments as
diabetes management in which the “control” group would be usual
care.
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