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Criteria for diet pattern and meal management to improve cognitive function:
A systematic review

Young-Sook Park', Hyun-Jung Lee', Kui-Jeong Choi', Lin Xu', Ye-Rim Nam',
Yoon-Ha Kim', Min-Ji Kim', and Weon-Sun Shin'

Department of Food & Nutrition, Hanyang University

Abstract The purpose of this study was to conduct a systematic review of the current published research related to
improvement in cognitive function. A systematic search was performed in three bibliographic databases (PubMed,
Cochrane Library, and EMBASE) using “dementia”, “memory”, “food”, “diet”, and “nutrition” as keywords. Meal
management intervention, including Dietary Approaches to Stop Hypertension (DASH) diet, Mediterranean (Med) diet,
Diet Mediterranean-DASH Intervention for Neurodegenerative Delay (MIND) diet, and other studies, was also included in
the analysis. Through extensive screening, 21 articles, out of 2101 papers retrieved, were used for the final systematic
review. The methodological quality of the randomized controlled clinical trials (RCTs) was assessed using the Cochrane
Risk of Bias tool. These articles recommended vegetables, fruits, whole grains, olive oil, fish, berries, nuts, and beans. In
conclusion, this study suggests the potential use of meal management to improve cognitive function.
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4+ ATHChoi®t Youn, 2019; LeeSt Bin, 2011).
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11.8%% BE3 SthJeong 5, 2019). AA Xwjd=} 5 At
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o] CH(Iranshahi®} Javadi, 2019). A3 AF+Morris &, 2015)°] W=
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B7Fsst g4 AslolA| e, AaAFEMorris 5, 2015; Vizuete
5, 201000 WEH Xufe] A AFE Folx AT + Utk
3 BIES Uk wmEk Xl oigk AAIAQ] o dE st v
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2} & Z7FEe] EQthe Bt olmET $UthLanga 5, 2017;
Matthews 5, 2013).

ANE g F e AT Al o Fe), i F
ALTE GANE, BAGYR, Holudal, AALE, A8 %5

59| SAPHo] thk(Shatenstein 5, 2012; Vizuete 5, 2010).
HU M8 ATE(Vizuete 5, 2010; Wengreen 5, 2009)° wh=m
G GSFAY AR E QX9 7S M Hle
7F At BRI E Qe 7hE F209] ARl & Al A
(DASH diet), X153 2J%h(Mediferranean diet, Med diet), 7}1=
ATHMIND diet)so] U471 7HAdell &2 ol Ay A+
AZ7b Jem o fFaAdo] YSHIL Utk webA AR SA]
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sHgshe, ATt 604 ol’de] HUEA JdATe] FE)
O A, A 717 Sedle A FA] &sdth AdEAe] o
A ATE = 231 B4t

A AL 2018 11€5H 2019 02€0]aL HolH
o] 2= =9] 2k79] 79~ Pubmed, Cochrane Library, EMBASE,
PsycAtrticlesE ©]-&3F3oH, = 25 734 Aloll= KoreaMed,
Koreascholarg ©|-&-3lA9t}. A7t A, 771734, FAEZ &
AslkE dolelrlo]s, 3] 25, EUFA] ¥v =F, H3dE =
T, AE SR AN E T2 AIEE 9o E sl Ao
= A|vll(dementia), 719} (memory), 2¢](diet), % L(nutrient), =2
(food)yS =%ate] 33T
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AR £4 8 A BYAE ARS NFoR Gae] A
4 2 BEE AR % 210049 ERe] 13 AuEdh o] F
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wHE 2RSS A o] F Y 252 FES sie)
o BRe AUt 33 A AN 22 2
Aol WA ke RE BHe] WS PEa B A7

A7 BE AL 2
gHoz Agdsiitt. 7] At <==E(Endnote)et oA
(Excelell A3t & S AAste] AABIATHFig. 1).
A7A 7 FHAE F A AR, AT
4, BEA7Y %19 AREES AX HFT AA A

A7 FE22 AR AFEATYNational Evidence-based
healthcare Collaborating Agency, NECA) 7}o]|=8}el-8 &85}
AR om, 23] A+t EHH R FE28 Yt F5
Weketal ARF Z7F Adolgh o WA Al B A A8-gh

FHe B Hgel B2 5 Pelsa

lo

2l 218 ™IHCochrane’s Risk of Bias, RoB)

Bl S AxArt HF Ade 21749 B e
2 F29] = A]¥(randomized controlled trial, RCT)Y] A=
A ¥ ¥ (Cochrane’s Risk of Bias, RoB) =12 ©|&
sl Hrkslaar, F=9uily Blal /g8 (Non-randomized Study,
nRCT)S H]F 29 AJA - (Risk of Bias Assessment tool for
Non-randomized Study, ROBANS) =75 A&3le] vH]%EE 9|F
H7He Aldsinh HIE" A3 Hrke 729 R A A
g, WA 29, FRtel A3t wrk, A3 B E
71, Bt Axe] A, Aded dx By, A< vE

HEY A @5l deld vEd A SR A=A
HEY A8S W7 & o oAELAT AT A Al 39 o

2 AFA e}t A A= SFATHGu &, 2018).

HEY 98 He AR e 229 AF trile] HAE
F AT FYYHI T At & QR dEA], ARl A
To] o]&7 A%t wiAe] & AHEY A AF HAHE W

Studies identified after
IDENTIFICATION searching electronic databases
(n=2101) Excluded based on
the the title
\L S (irrelevant focus...)
(n=1585)
Records screened
SCREENING
(n=516)
Excluded based
\L _ s on the the
abstract
Retrieved for (irrelevant focus...)
ELIGIBILITY full — text evaluation (n=434)
(n=82)
Excluded based
l/ 7 | on the eligibility
criteria
i (full text not a
INCLUSION Included articles ‘
(n=21) available...)
(n=61)

Fig. 1. Flowchart of article’s selection
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Lehtisalo 2016
Nilholm 2018
Tussing 2017
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D (@ . . Overall Bias

® e @ Deviations from intended interventions
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Fig. 2. Risk of Bias summary (RCT). +: low risk of bias, -: high
risk of bias, ?: unclear risk of bias.
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AL, ol g thztEe] AJ&HA] S (multidomain lifestyle inter-
ventiony= A8 7FeAdo] & JEO0F P TEHQL H
SO £ FEE Hof HIEY S oF WSIStHFig. 2).
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Anastasiou 2017
Berendsen 2018
Hayden 2017
Morris 2015
Morris 2015
Ozawa 2017
Pelletier 2015
Shatenstein 2012
Wengreen 2009
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Fig. 3. Risk of Bias summary (cohort).
risk of bias, ?: unclear risk of bias.
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Brouwer 2018
Dong 2016
Karstens 2019
Masana 2018
Ntanasi 2018
Staubo 2017
Vizuete 2010
Yin 2018
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. . . ‘ .". . . Title and abstract
. . . ’ .’ ’ . ' Introduction
. . & . =9 ‘ =) ‘ Discussion

Fig. 4. Risk of Bias summary (cross-sectional). +: low risk of bias,
-2 high risk of bias, ?: unclear risk of bias.
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Fig. 5. Dietary components for improving cognitive function
drawn forth from the recommended diets
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(Brouwer 5, 2018; Karstens 5, 2019; Masana 5, 2018; Staubo
T, 2017) 408 =fo] HIEY Y woR HriE, 4
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Table 1. Characteristics of articles included in systematic reviews (DASH, Med, and MIND diet)

Articles Participants ~ Duration  Study design Intervention design Outcome measures Results
MIND s, g e sl s oy
Morris 2015 923 4.5y Cohort MIND diet DASH diet score, o
- the MIND diet may also decrease AD
Med diet score .
risk.
MIND diet score, . . .\
Morris 2015 960 16y Cohort MIND diet ~ DASH diet score, “IND diet substantially slows cognitive
. decline with age.
Med diet score
D?E?&;Eﬁgemlre’ Greater adherence to long-term DASH
Berendsen 2018 16,144 32y Cohort DASH diet .. score was associated with better average
State Examination coenitive function
(MMSE) S
Cross- High adherence
Ntanasi 2018 1,740 6y . Med diet Med dietscore  to the Mediterranean diet pattern is linked
sectional .
to lower presence of frailty.
Adherence to the MeDi was associated
Anastasiou 2017 1,865 3y Cohort Med diet Med dietscore with better P erforme}nce 1n memory,
language, visuospatial perception and the
composite cognitive score
Cross- Food Frequency  Higher Med diet adherence was
Brouwer 2018 1,607 2y . Med diet Questionnaire, Med associated with
sectional .
diet scale poorer everyday memory.
The High Med diet group was associated
Karstens 2019 82 3y Crgss— Med diet MRI, Med diet scoreswnh better L&M(learning and memory)
sectional performance and
larger dentate gyri.
M;/ID];I‘) _ggg sci)(}re, The MeDi appears to benefit brain health
Pelletier 2015 146 10y Cohort Med diet ’ Yo through preservation of structural
neuropsychological S
connectivity.
tests
Greater adherence to the Med diet and
Masana 2018 2,687 6y Crgss— Med diet Med diet score  daily tea drinking seem to hgve a
sectional beneficial effect on depressive symptoms
in older adults.
Staubo 2017 672 2y Crgss— Med diet MRI, MeDi score H¥gher adheren.ce to MeDl was associated
sectional with larger cortical thickness
Tussing 2017 180 14m RCT Med diet Diet behavior L€ Primary outcome is cognitive

functioning;

MIND, Mediterranean-DASH Intervention for Neurodegenerative Delay; DASH, Mediterranean-Dietary Approaches to Stop Hypertension

=]
T
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EA
EE %*494 o) B HA| F

27} B &3 THOzawa 5, 2017). Yin 5(2018)

A3 H& 7, 7
zo] 431%0]

Pop-s

=5

2t 3 Y(inflammation- related nutrient pattern, INP)°] ] %J
ge] 41 og*o 2 QX 243 o] A olRE 2AE 2

o] 01—0__

dslaidle.

4_1:1]7} 37F 5

A5 vgo R AAE Fgtolnh A
0] 83 tlre] AF AFoM e} 3(e-3)E IF %— 3
x]%'ﬂr LDL-Z| =8 & 3 9 =4, g3 X%HOH =
A CHJeong 5, 2019; Staubo 5 2017). uwzh
gk o], doje] S HHse As
idr‘&u}(Lopez 5, 2011). FRIE 2o ARt s AHs] F4

Aoz RIES

3l A8l ST

ox |

mlo

"

1 Q1 é}AH A3 011]71 9] @4**3 %‘AE%}
E, H7A & A HHE F
AEOR FAE HALE SIS 01117H”°l 47} %
< skt 2l A8 AF(Vizuete 5, 2010)0] =9 <l
FAE el A A oA, A ABer FAd
T AFe P2 HHAE d=siAh
e W ANl tiA A SHDASH diey AE% 2
ko] ol & o] Jhedt Ade]a, A3 AT (Med diet)
wRIE ATHMIND diety> 2JAR} ¥} o] Sle #3hd #

3P g=slo]H (Alzheimer’s disease, AD)2] W HF= w=E
UL AALSRIF Q1A Aole] ERgl AAA/AE wIFOE =
SEY AR ATg AlFstelol gt wiklE 2THMIND
Diety> FEF 5 A9} 22 AFES Jon GAH AL 7
slal, okl S wid AFHsI ditsl ARl B2 WERe F ]
2§] ot HHE AT =48 WAL Havler A ¢

HAs 2] 22 HE A §Re shes Ak 9}
E}. ol&d], AR THE AFHLE HFH sty T AW
o] AFHE Ha3RITHMorris 5, 2015). YL 55 AAK
Al Algk, X8 Al mele Ak A 7ER] AR E oA

— T
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Table 2. Characteristics of articles included in systematic review, interventions and duration

articles Participants ~ Duration  Study design Intervention design Outcome measures Results
Blood and plasma
. 19, Okinawan-based analyses of Decreased
Nilholm 2018 55 2M, 28wk RCT Nordic (O-BN) diet neurofilament, interleukin-18 concentrations
cytokines
FINGER (The
Finnish Geriatric Dietary changes initiated during the
Lehtisalo 2019 1,260 2y RCT Intervention Stt}d.y 0 e tary scare intervention were related to changes in
Prevent Cognitive executive
Impairment and function in 2 years.
Disability)
Intervention
adherence score, Well-targeted dietary counselling may
Lehtisalo 2017 1,260 2y RCT FINGER average nutrient prevent age-related decline in diet quality

intake, consumption and help in preventing cognitive decline
of selected food

Modified M1n1menml Older adults might benefit from a healthy
State Examination diet to decrease risk of nutrition-related
Shatenstein 2012 1,488 3y Cohort Diet quality (3MS), Canadian o . .
. chronic diseases established as risk factors
Healthy Eating Index for cognitive decline
(C-HEI) Bty :
Cross . Montreal Cognitive  Nuts, vegetables and fruit-rich diet might
Dong 2016 894 ly -sectional Dietary survey Assessment (MoCA) decrease the risk of cognition impairment
Dietary Mini—Mental State  Diets with the highest pro-inflammatory
Hayden 2017 7,085 9.7y Cohort  Inflammatory Index Examination potential were associated with higher risk
(DII) scores (MMSE) of MCI or dementia.
The Mini-Mental
State Examination
. (MMSE), Battery of The inflammatory dietary pattern was
Ozawa 2017 5,083 18y Cohort dietary patterns neuropsychological associated with faster cognitive decline.
tests, serum
interleukin-6
Cross- inflammation-related A diet with high inflammatory potential is
Yin 2018 330 6y . nutrient pattern  brain MRI measures. associated with less favorable brain and
sectional "
(INP) cognitive health.
Consuming a diverse diet that includes a
. . APOE genotyping, variety of recommended foods may help
Wengreen 2009 3,634 Iy Cohort Diet quality 100-point 3MS to attenuate age-related cognitive decline
among the elderly
Short Portable Mental .., . . ..
Vizuete 2010 178 7d Crgss— Dietetic study  Status Questionnaire This shows the importance of the d'1et n
sectional the maintenance of cognitive function.
(SPMSQ)
A ﬂ%—a—}—‘;— 2 EL AR 2 A= ok 2 715S A7t E5¢ dAAE 2 F Avk(Tori 5, 2019).
d, A4F FHE F=5 dFs L7t 719t B89 2 AKOkinawan-based Nordic, O-BN
AAZIE7NA e, A 71 hade S8l sl AsEl die(Nilholm &, 2018)F 1%] el B ol g5 913+ v
2 (Med diet), PIIE= 2]THMIND diet)y2 vl ¥ Az 3% %9l FA] A (Finnish Geriatric Intervention Study to Prevent
HoZ olR, UER, AXe HFE AL F24 §7e Cognitive Impairment and Disability, FINGER)(Lehtisalo 5,
M3k APk ek ok, s, YAL e wsto] 1M 2017, Lehtisalo 5, 20190 A Al HF P v
2 AEHE ASAE 2] e RS Adoh. A oA, WglFe] AHE ARSI A B T AoldHe] A
o] F7te ATl FAAQ FEFE A, xS A YA o] AT AFHE T3t A74e 1329 A5
At GAE 2] STbe X715 ASE Hev & Ast WAl 7| ste thtEe] A4 Sl (multidomain life-
2% UTHCheon, 2019). AF3 2JThMed diet), PIJIE 2 style intervention) Z12F 7lte] W Ado] QFEW, I FoME
(MIND diety> HA27HA] 2F F 53] STEedS FHI Faeo] JFHFS Al HAsd dFHES vl FLF
Mebd @29 A Be) B4 Zeade] AW 98 S o BuEt A4 ABawel QA5 AsE 494
AR A I A B AGI R G 2 AW, LTS st AR e A+ )

T Jon YES 73 o glEdlit(linolenic acid)e] 53 £ At

ﬂll



456 =2 E 388 x] A 52 WA 5 E (2020)

Table 3. Dietary components and maximum scores for the DASH, Mediterranean, and MIND diet scores

DASH Med diet MIND diet
DASH components Max score  Mediterranean diet components ~ Max score MIND components Max score
Total grains 7/d 1 Nonrefined grains >4/d 5 Whole grains >3/d 1
> >
Vegetables 4/d ! Vﬁ%i;?gl:iz‘/‘c/id : ot 3§§2f§bf§s/ VZVI1</<1 |
Fruits 4/d 1 Fruits >3/d 5 Berries >2/wk 1
Nuts, seeds & legumes 4/wk 1 Legumes, nuts, & beans >6/wk 5 Blflirtlsszz 53 //\Z/vli( }
Dairy 2/d 1 Full-fat Dairy <10/wk 5
Fish >6/wk 5 Fish >1/wk 1
Poultry <3/wk 5 Poultry >2/wk 1
Meat, poultry and fish 2/d 1 Red meat <1/wk 5 Red meats and products <4/wk 1
Fast/fried food <1/wk 1
Total fat 27% of kcal 1
Saturated fat 6% of kcal 1
Olive oil >1/d 5 Olive Oil primary oil 1
Butter & margarine< 1 T/d 1
Cheese <1/wk 1
Sweets 5/wk 1 Pastries & sweets <5/wk 1
Sodium 2400 mg/d 1
Alcohol, 300 mL/d but >0 5 Alcohol/wine 1/d 1
Total DASH Score 10 Total Med diet Score 55 Total MIND Score 15

7 F7raiel 232k Q1A NS Qg A AdEI Q)
om Ay, =9 2AF A ofd, FY, YES HAHAE QA
49 g AaAFS s

I 99 AYAF=Y] A AR, AHh H Ho] FRe
TR QRG] AES AN AL AAR H 1A
7L Aol 7] o] FAE BHAAFETH FEHOE o, AYF
3] wlglRe HdHE dgsy ZIAEE AAlEY BEEH|
Wake] ol o] Sl Adem FAsla 7Hoz YE,
Aots AdFst AARA Expt X oW e XujRe] X
YL AT F Ut 22 GF FE 70l TP =2 4
ol Esll X Ul(trans fat), 3R (Saturated fat) 52 AL
FelMCI) = vl FPE=E =3 th(Hayden 5, 2017; Ozawa
=, 2017; Yin &, 2018).

o] AT AAH IS B BT AAIT TS v
e 24 22 UelithFig. 5). Fig 5914 BE bleh 7+
o] Adt A Al AAEA & BHE, ok, Y, wiglF, A
A, BB, UER, TF 43E At dedd7e] 2o|9f
AR 9] Ao #H3 AFE dY FY2(Agnew T, 2015
Raszewski 5, 2016; Vijayakumar 5, 2017)$} ©d 2]&Fo] %H
£ F 97(Choi &, 2018; Kato 5, 20107} BSkx 71&2] A4
22 Jddd 23E& oA JPEJnt el o]
Foi7l QA5 A AR S] A AT (Bae 5, 2013; Choi
S, 2007; Kang 5, 2009y= W3 Al 2T (modified DASH
diet) AR AT AX, FFEY] Fd F w=d7] AEH
A% IAE o R Jdus T2 IS AP YA (Lee
%, 2004)7F Aok Tk AFE] ATS = ASE) 2] |
2 WY A7 A% AT (eong T, 2019)7F HZ YH
th. 2ol Els} 2ate] S Eols Ao T3 L 9=
Hdge= AL AT 4 A3 (Vizuete 5, 2010; Wengreen 5
, 2009) % vt AR g vwE NEste] 9es] o)
o] Gt obd MAZFQ AAE, AdAeE B FAATE

>

dn e J

7} dasirh A a1 1A 7l Aol B4 A sjde]
gulsl g on, Mooy A FAS sfAsta HolddE, usS
=3f 2JAgo] FfMEThH A =Xu|$ K mild cognitive impairment,
MCDE S Zole b =] € 5 ok

AAH 2 B FAATF7T FAEHIJL, =1 ARAA
oF B, A3, w3t A7 ge = AN At
A Z2aRe gle AAolth AAA Z2 o] gato o
st A ZAE RO R Sy AAEEA 22O =
Y 7Fed 245 Foteta AN EHUt e = F
Al AAEIS Jfdshs Ao desterE £ 1Fg T3 Al
AR g Totsl= Zlo] 4 FH ookt

71E HolgAl ZEage] AR g ERE AAHS
2 st A Zukel s=d wEY AAEE A Z=2
o] Faajrt 21719 Aolae S:;M7IZE P 2 A
A AEH AEA AEstE Nl A7 2
of. wEbA, 232 A 7)5 HAE S8 o] AT AAAHL
2 Bok AAFH G w8o] 7)%Q] Ho|AFg wiEs|of
st} 2|3 IEAbe] A9 QU;Fel elgEx & Aol
ong @77l Euve W&ol oflet A7 AEEE
F3 AAL B E HAE] sto] AAge] HEte] 4

Aol wj§- Fasitl ©rizke] kA wS

HE Fotetal o] S FARSES Sl 4717 AAkE
Feshieto] Fasitt, ol oA 7led AAES AAT
g7ke] AHd AFE 2AR B o 2ol F848 B
F3 g Aoluwge 2o] A AE dista 1A 7% A

s1g clystel 4ol A Pl /14T 5 ek

o
fr

o

ulfl

o (o]

i =

2 =3 A EH AAA Z2ade] A adE
stol gt Al A A S A3AT) 20199 dolEmo] X~ A

il



o

AAA B8 72 =35

A AEE B3 F 2199] AFE HIEY eItk 28 o
"k 2JA19l thA] 2 Th(Dietary Approaches to Stop Hypertension,
DASH diet) 13, 53l A& (Med diet) 88, vII= 2T (Medi-
terranean-DASH Intervention for Neurodegenerative Delay, MIND
diet) 20| THTable 1). 22|32 2 9]¢] 2lo]&EAE= 10¥0] 3Tt
(Table 2). 1A 715 7WA1& <ol tise 29 tiA ATH(DASH
diet), A5l 2T (Med diet), PFI= 2TH(MIND diet) B3] 2
A FEHCE oBfR{, UERE A3t H2 SHe A
ok AAAIF o= 7} veleit agake] A RS 93 A
7 AL Qlom FA AxEE e RS A Hlsg A
Tog A o A A Holas, olFAl A UA
A ZH7E AYTE o] AFE T AoldHH Ak & =
ol Ao F8sta AAVF M 2 EHE Bt A
= Rl F UYL Aol AEHE opF] AEEA Fpoen
2 2] &S ot S XAXT7] Q8] A 743
Al AR e T, oF, Y, Wi, A4, SElEA, Y
ER, 7 HFE dF/ o] 1A T IAT ML
3 T GUL, 2 AFY AF e AE IS F= A
Bl A gt= gt
o] dgsitks AL &9l
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