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Abstract

In this study we compared the cognitive function (Mini-Mental State Examination for Dementia Screening: MMSE-DS)
and nutrient intake of elderly women with dementia in a long-term care facility (EW-LCF) and a day-time care facility (EW-
DCEF). This survey was conducted from July 2015 to May 2017 on 73 elderly women with dementia (47 women in LCF
and 26 women in DCF) in the city of Incheon. The data obtained from interviews with the subjects and caregivers were
analyzed using the SPSS 20.0. The total score of the MMSE-DS and intakes of most nutrients in the EW-LCF were
significantly lower compared to the EW-DCF (p<0.05). The nutrient adequacy ratios (NAR) of protein, vitamin A, C, Bg,
B2, thiamin, riboflavin, niacin, folic acid, calcium and phosphorus in the EW-LCF were significantly lower compared to the
EW-DCF (p<0.05). However, the indexes of nutritional quality (INQ) of vitamin C, Bg, thiamine, niacin, calcium,
magnesium, and iron in the EW-LCF were significantly higher compared to the EW-DCF (p<0.05). As a result, the subjects
showed an unbalanced and insufficient nutrition intake status regardless of the type of care facility. Most nutrient intakes of
the EW-LCF with lower cognitive function were very significantly lower compared to the EW-DCF (p<0.001). Therefore,
it is necessary to assess the cognitive function and nutritional status regularly at care facilities for the elderly women suffering
with dementia and to provide specialized individual nutritional management.
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FAlol WslE 9= BTHWHO 2017). 2018 7152
SHugtE 20189 715 6541 o]4F =91l H|Eo] 2 SEubet Q1017 the] 4 A Sk} = oF 749 |,

14.3%%0 AF[AS|Z A|A] oj= YeHErTE 1 v]go] mh FHES 102%°]th 1 & g=38to|H Xwl=
2A) 27kl QA7 20259 20.3%, 20353001 29.5%714] oA A= 62%E A S

72.5%9] 3L,
2 tH(Central Dementia

sold Aoz A= dri(Statistics Korea 2018). LA}
3o FmEs A7kt A7REA T shube =904 23
8] Aufje] F7toltt. A= 719, Al 7MY, B Y
o YIS mAE tFS H71s Aol -45} FHA =2
A 217328 3ko|t}(Alzheimer’s Disease International 2017).
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Center 2019).

o] 2l EAI= AA7]50] AstEE ZoARE,
WG i AERl VeER M SdHol YU
AP o= oloj|= 2o|EAel| =F%]7] 4TH(Christina et al.
2010). =] Q750 =R Aufiele FdQdEn JF
FolE 1 Bo] 7RI Y, o]H3 Jugoet o) wE

AZ=7reEe Xuj| 27 A oA E3}th(Saka et al. 2010, Pivi
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et al. 2012). X|vi7}F 3 Kol wpeb 32 AHdFHe] A
EE 27h, 43 Nl Ws, A mrel $AE A,
24 ele] Wi} 5 Aol s} Be Bl AP U
ERdTH(Gabriele et al. 2016). ©]2]3F EA|ES X|ujj2] 213
39 Fol WAHE Adzele A%D 5 ort A 4
Foll= AFIZIAIE o]E = = 8R1e = BAE w9l
(Colodny 2000).
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A7 Yasste] A A7) 2GS 5
W olge gt FoRtuEAd ol ot 37185
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2019)011 REEh= HEHXW T TE ST ol A
ARG oo} kel el g AR Fo 2 A U A%
o] BAF WA} Yadte] AP | mAM| 29} A
QB B AT ARG Tae], FORINEALE =
AEAH #3832 (Reliable Ministry of Government 2019)°1
SFSRe AZReQBANY S F2 EEl@ AR <)
7159 He g vhE < gl AT AR 7 B of
7holl 23 Z5 AH|se} g 7] AARE AlEal A
Zro] Au A7kehe AlEE it olFA Skl 8

off Wk H=e] QIEAAEAS vid solua Sletl, &
3 @A siFehe wARPALE 20134 o
2,50070(SF 121,770%8)el4 2017 2k 3,30070(%F 153,7907)
2, A7beQBAA G SFshe FoRbEEA N 2A
oF 85070(<F 15,000%)elA1 <F 1,20071(<F 28,0007 )= TF=
OB AJ A Hle] & Zo7 Z7}8 tHMinistry of
Health and Welfare 2018).

AE PSP ART 5 Y PR ok AW A
whabe] AAH, GAH 715e fAG A A%
A3 = i S35 HKwon et al. 2015). 17
7] s Ai=sle] QA7 lE B e Aol agle
speshs 2= Padh), F9| HYdTe) hEw FF 2
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Fal4 A 227 B5skE, T, A, wER B, v
EFL By, HlERE C, Upololl, 2y, 91, el M3t B
+2 Qasjoluyel 5ol Rase Ao et
(Morris et al. 2003, Scarmeas et al. 2006, Rahman et al.
2007).
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2) JIA7)5
Ao IR RIA] 752 Al AHE gh=ofdt 7ko]g 4l
e 4 AH(Mini-Mental State Examination for Dementia
Screening; MMSE-DS) =7-(HAK)E o|&3le] B A3z}
7F A3 ZAFSIATE MMSE-DSO| ZARIE- & 871

29, 2159 524, ol 388, 4 :
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ot e e 194 Fold % 30%o] whdelm, Ht
$25% Qx7]5e] Uitk 2L 9| v SHrhHan et al.

2010, Shin & Hwang 2017).

E A7AE FAETH(MMSE-DS)S] #EAAE 8
3 =2 8 FH Foll AF HAE AAsiln. s <
B7h ARkl wt e A3t e S 9le Al
B35 7B (Kim & Jung 2013) A7 ARl 7t A]
Aell A e ATidAE At AR
7P AL AAlge] vlaA gdsitial e 0.5A1%
H(I3~144])el =83 g7hell A 1= 23 Awsh A
AP spoirt.

3) BE HESH

AT 1Y P AHAFE 2407 IS 28
sto] ZARSI oW 3 ARl ietetd o A
et ZARE fl8l AR AR 2 Al AdeEstiA] 4
Ab A F S0 FE AR AL FEEAE UGS E
F7F A% sPAA ZARFATHKwon et al. 2010
a7 g FHEIAEY] Afoe S2FHIES
g 7IvkE Algehe 9 544 2 99 7U@EAF A4
Y= 7oA dAs] widdl AR AF Al
o} FEE VIS fAEEE w8 5 AER o)
ZAFSFATE

ZA e AAEEL CAN-Pro 4.0 (The Korean Nutrition
Society 2011)= ©]-&sto] oUA] B FYha HFHFS 4
stATh Rk ol Fda HF e AR =S 23 s
el g2l 943 715(KDRIs, Dietary Reference Intakes
For Koreans 2015) 754 o] A ZollA A F Fo] #)|
AlEo] Sle 137FA] (i, HIER] A, HIER] C, E
ofdl, 2JEZE1, Yolil, HIERl Be, A4, HIEH By, 2
&, Pzl <1, F el tisire Fda 243 R (Nutrient
Adequacy Ratio, NAR)®} Ha U4 H 74 F1](Mean
Adequacy Ratio, MAR), % %4> Z 2 2] 9(Index of Nutritional
Quality, INQ) ZhS AA¥s}ed L aHATH(Kwak et al. 2012,
Ahn et al. 2014).
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AFN IR 2F A S o] &5k 717+s A EH iERE
SINE7HA] TrFetSlaL, Hat 267 Lot A& AL gh
T2 "HASS Het i A 7R A= A 7
ANL7170) WS B0 folF <l 2ol It

AR Hd A, As, ADZFAFBMI)E 150.6
cm, 53.1kg, 23.4 kg/m’Z 2017 U A7FZAHKorea Health
Statistics 2017) 27H150.0 cm, 55.0 kg, 24.4 kg/m?)9} 1] 3=
3l3ith BMI= =010 Qde] Who 2 AMeE= A%
2 & AT e A7 AT FUARSAE oA 4
Ho] (574, 61.5%)°] HIRHAGAIR] IA|F o] F o= ek
Wk o5& Ho® Y AYYHE BY 5 Jov; A
Te A T A mE AT 7 E viAl
& 1oL, 53] AEZAT7E 30 kg/m? o132l =
S HAI XAHEo] F7HE S S EE(Han et al.
2011) o] F-&of tigt #4l= HQa sttt v 7] %Al
Aol FHESAP fle ARFe] 88 (17%)°1H A=
o], ol= & AAPL ofgil SEAlA &S Hiol
e T5 Al Ao AiHoR HFe] AHET
AAFE] Hlgo] FiL FEEAS 9ol B & AR
ERgE A3 (Lee & Song 2012)0l14 9} 7ho] 7] Q%A
A Auegle] o Ak dY EFSEE 2 7Fsel
ool ALs

Hi e F=717F 1258 mmHg, ©|$717F 737
mmHg= 2017 SU72APE7H(130.7, 71.1 mmHg)k= H]
S5 YER o} o sz E 9bels](The Korean Society of
Hypertension 2018) 7= 2= F8St GA(F=7] 120-
129 mmHg, ©]¢t7] <80 mmHg)el SNF= AT 3t 712
A A A Rle] 57] EH(128.3 mmHg) F7HE
IAA oA =ele] F(121.2 mmHg)Rt} FolHoz
EUTHpP<0.05). FHAS A= Y] AAEIRE &
AR O E RIA SN E Zffstarl, Y=stol Xuju} ok
E o XupdAel] Fagk o] & & 7| wfZol] X
Q10 ¥t A= F47F BR3THQiu et al. 2005).
A7) AJAedAM = Aol thgh dfof B8 A7 A=
o] FAR| AL UFONE Eatal Al Ef S84
7t BodrEe] obd Fl Y WAl slEsle As & o,
5 Au=gle] g ds flal A9 22 BlekE
2 2 Aghtal o] Wslol ik MAlst Bel= S oz ¥
8% Zlog AlgHEH

il

2.01X|7|=

Q1A 7)% 7F)HAHMMSE-DS)E AA| 308 0] whgo]
A7t 7S AA750] Rk AS ofv)git. it
AA e B 2HL 15.690|Q3<Table 2>, 47 Q%A A
oA x|l 0] Ht 21 (14.08)S FHR A o))
=19 H THA8SH)ET FolH o= SdTh(p<0.01).
E3] ARG I 7198 S A UnA| 6714

<Table 1> General characteristics, anthropometric data and blood
pressure of the subjects

Long term Day time

Variables (I;Irit?;) care facility care facility p/t-value
(N=47)  (N=206)
Age
Average (years)  81.9+0.8" 82709 803+1.5  0.140
60-79 21(28.8? 11(234)  10(38.5) 0.189
>80 52(71.2)  36(76.6)  16(61.5)
Duration of residence
Average (month)  26.0£2.2 264427 254+3.8 0817
Chronic disease
Average 3.2+0.2 3.2+0.2 3.3+0.3 0.887
None 12(164)  8(17.0) 4(15.4)
1-2 29(39.7) 18(38.3)  11(42.3) 0943
3 or more 32(43.8) 21(44.7)  11(42.3)

Height (cm) 150.6+0.7 152.6+0.7 147.1+1.1

0.000***

Weight (kg) 53.1%1.1  53.5x1.5  523+14 0616
BMI?

Avergage (kg/m?) 23404 229406 242+06  0.145
Underweight 8(11.0) 8(17.0) 0(0.0)

Normal 22(30.1)  12(25.5)  10(38.5)

Pre-obesity 20274)  1327.7)  7(26.9) 0.237
Step 1 obesity 20274)  12(25.5)  8(30.8)

Step 2 obesity 34.1) 2(4.3) 1(3.8)
Blood pressure (mmHg)
125.8£1.7 1283422 121.2£23  0.038*
73713 74717 71.9£2.1 0316

Systolic

Diastolic

YMean=SE, Student t-test, *p<0.05 ***p<0.001

IN(%), Chi-square test

9BMI: Body Mass Index (underweight: BMI<18.4, normal: 18.5<
BMI<22.9, pre-obesity: 23.0<BMI<24.9, step 1 obesity: 25.0<BMI
<29.9, step 2 obesity: 30.0<BMI<34.9)

EQ1 2RI (2,18 <3.24, p<0.01), ‘FAFTH (1.1-
<2.27%, p<0.05), ‘A5 (248<2.94, p<0.01), “A3PH
(L6-<2.54, p<0.001), ‘Al&7H452°(0.08<0.54,
p<0.001), et 2 FAH AT (1.3%<1.84, p<0.01)°14
A7 8GN AR =Clo] FojF o ve H4E e

Aol g Amfegle] X715 4o A, WIE 3
58S A7E AYPATME F712GPA A Aufegle) 9
A7)0l FRIAE] A=l RT) B B veht &
AFAFe}t FAFEIATHLee 2008, Jin & Kang 2009). E=3F
A% Al e FR AL, 5 Auegle A8
Aol Bol Jokes AFPAT(Kim et al. 20094 = HE
o] Xuj=219] QA7 LA EAA T A} %
Ak ol VIS EEAte] Rt Sk 2



<Table 2> The cognitive function (MMSE-DS)" of the subjects

Long term Day time

Variables (IF\IR):?;) care facility care facility p-value
(N=47)  (N=26)

Total (score) 156£0.7° 14.0£0.9 18.5£0.9 0.002**
Time orientation 2.0+£0.2 2.0+0.3 21403  0.893
Place orientation 2.540.2 21402 32403  0.006**
Memory 3.4+0.2 3.4+0.3 35402 0.748
Attention 1.5£0.2 1.1£0.2 22404  0.013*
Language 2.6+0.1 24+0.1 29+0.1  0.003**
Ability to execute  1.940.1 1.6+0.2 2.540.1  0.000%**
ngl‘;frilzi‘:;ﬂ 02:00  0.0:00 0501  0.000%*
Judgement and 5,01 y3i01 18400 0001%

abstract thinking

YMMSE-DS: Mini-Mental State Examination for Dementia Screening
YMean=SE, Student t-test, ¥p<0.05 **p<0.01 ***p<0.001
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SAPE AA R BT} folF 082 WdTH(p<0.01). Ht
ANIA AF TS k2 1,000.7 keal®} 1,926.8 keal® 2712
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<Table 3> The daily nutrient intakes of subjects

One full day Lunch only (including snacks)
Vel Total Long terr.n care  Day tir.n'e Total Long terr.n care  Day tirﬂe
(N=T3) fac_lhty care facﬂlty P-value (N=T3) fac_lhty care facﬂlty p-value
(IN=47) (N=26) (N=47) (N=26)

Energy (kcal) 1,330.5+65.5  1,000.7+42.9  1,926.8480.7  0.000*%**  544.4+40.5 322.3+16.0 945.9+49.1 0.000%**
Carbonates (g) 217.4+9.7 172.44£8.0 298.7£11.9 0.000%** 91.7£52 64.5£3.2 140.9£5.6 0.000%**
Lipid (g) 29.1£2.0 19.5+0.9 46.5+3.2 0.000%** 10.9£1.5 3.4+0.2 244425 0.000%**
Protein (g) 57.9+32 43.0+£2.0 84.7+5.0 0.000%** 23.242.1 11.6£0.5 44.1£2.7 0.000%**
Dietary fiber (g) 24.9+1.0 23.8+1.1 26.8+1.7 0.127 11.6+0.5 11.1£0.6 12.7+0.7 0.117
Vitamin A (ug RE) 610.5£42.9 489.9£27.2 828.4+97.2 0.002** 240.8+23.1 138.8+12.9 425.3+40.8 0.000%**
Vitamin D (ug) 1.0£0.2 0.3£0.0 23404 0.000%*** 0.440.1 0.1+0.0 1.0£0.1 0.000%**
Vitamin E (mg) 7.0£0.8 3.1£0.1 14.0+1.3 0.000%** 24403 0.7+0.0 5.6+0.5 0.000%**
Vitamin K (ug) 342.8429.6 386.3+36.7 264.24+47.3 0.048* 202.0+£23.0 252.4+33.0 111.0£12.2 0.000%**
Vitamin C (mg) 72.0+4.5 59.543.1 94.6+10.1 0.002** 30.4+2.6 23.441.5 43.3+59 0.003**
Thiamin (mg) 1.0£0.0 0.8£0.0 1.3£0.1 0.000%** 0.4+0.0 0.2+0.0 0.6+0.1 0.000%**
Riboflavin (mg) 0.840.1 0.6£0.0 1.340.1 0.000%*** 0.4+0.0 0.1+0.0 0.7+0.0 0.000%**
Niacin (mg) 6.3£1.0 0.6+0.0 16.6+1.2 0.000%*** 4.9+0.3 3.240.2 8.0£0.5 0.000%***
Vitamin Bg(mg) 1.340.1 1.0£0.0 1.740.1 0.000%** 0.5+0.0 0.3+0.0 0.8+0.1 0.000%**
Folic acid (ug) 416.2424.8 311.4+13.9 605.6£459  0.000%**  157.8+12.2 94.1£5.1 27294174  0.000%**
Vitamin By, (ug) 4.5+0.6 2.4+0.1 8.2+1.3 0.000%** 1.3+0.2 0.2+0.0 3.4+04 0.000%***
Calcium (mg) 557.7+26.3 459.1+18.9 73594494  0.000%**  250.1+18.3 164.5£9.9 404.8£30.0  0.000***
Phosphorus (mg) 925.6+56.9 642.8430.5  1,437.0£82.5 0.000%**  382.0+£37.9 175.9£8.6 754.6£52.2  0.000%**
Sodium (mg) 2,901.7£305.9 1,353.6£75.9  5,700.2+501.1  0.000*** 1,187.5+149.9  342.0+32.5 2,715.8+181.5  0.000%**
Potassium (mg) 2,545.6+120.0 2,180.0£98.5  3,206.5+238.7  0.000*** 1,048.7+£57.3 786.5£40.6  1,522.6+84.3 0.000%**
Magnesium (mg) 63.2+4.1 57.743.5 73.149.4 0.136 27.3+1.9 29.342.1 23.8+4.0 0.181
Iron (mg) 14.9+0.7 13.0+0.8 18.4+1.1 0.000%** 5.6£0.4 3.7+0.3 9.1£0.5 0.000%**

Mean+SE, Student t-test, **p<0.01 ***p<0.001

FRIAV AR =BT o2 02 Sekrh(p<0.05).
Tk 7| 8 A oA =12 HIER] C (0.593), ElofHl
(0.690), 21 E-Z2F71(0.490), LoF:1(0.659), BIEFT B (0.701),
§4H0.752), Z47(0.574), PFZUI(0.206)S A4 FH o)
75% BTHNAR<0.750)0.2 AAF 31 Qo] Foki o] ¢
o] A= AoZ HIIEAN, vfvE 7] QG D
ofet FHE A G =Rl A E wl-g- F=2] 9
o] A= YEAaE HI7H=EATH

137 Fga5e] NAR HH3 0= H7keE ARkl 44
FHMAR)= 8712 FAA A =R19] 745 0.690°0%
A 75% PIAA] 38 (MAR<0.750) 994 4
7 Ao ® FoskA] e AoE HriEAN, FHE
Al o x| 1=219] MAR (0.880)tHe F2lZ o= nj$-
w2 e A THp<0.001).

A =R ofu]e} URheRlS o= g AR
S AR A3 (Kwak et al. 2012, Ahn et al. 2014,
Lee 2015)°1 X% tE 94 NARS 1.0 njto g v
< AFES UERlL, 53] glrEepl, 94, 2, vk
T2 0.5-0.68 %5 ¥ NARE 2 A7ZAzte}l v=3 )

O}O{rj}_lg

[e o] =

W Vi ol tig ATe O E ERIFX A A
% avlsjutor & A} Als Tt

2ake] dS Hrialr] 913k YU AEAF(INQ) 32 &
AHEHS 1,000 kealZ B F ke G HHTFS
WA F T Blaste] AHEAAL, 2 Fhol 1.0 o) 2]
Aol Gol] Hlsl FdAie] AHF7E Ao R FRdITE AS
ofmsitt. vt AR AAeA HIER C (0.909), €]
HZ21(0.787), Z4(0.887), "F2ul$(0.299)2] INQ7F 1.0
n|Rko 2 AARe] oFof Hls) g YL HFHIF Bt
o] Axte] Aol yrpy Hr1e ¢ vk g, g
C(0.989>0.765), Elo}1(1.110>0.960), Y oF21(1.066>0.966),
HIEF By (1.125>0.984), ZH4(0.960>0.757), PF1u|5(0.346
>0.213), 2 (2.683>1.901)0l e A7 2% A oJAd=]u)
=19 INQ7F FHE A HT frofFoR w2 AXE
ERTH(p<0.05). °l= Q18 FA1Ee] GEAE Rl whe 4
At e el W%, Aalde] FollA ztol7h Rt A A
(Yoon et al. 2013)°|4 <} o] YJAieldo] BWal =7t 2
718G el A9 8E FFAETHIG APl Qe A

o]aﬁs_} u]aot oﬂokizg/] /]\g_ﬂ%l—.% %_7}/\];1 &= Q= Ayt 2

9
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<Table 4> The daily nutrient adequacy ratio (NAR), mean adequacy ratio (MAR), and index of nutritional quality (INQ) of the subjects

NAR" and MAR INQ?
Variables Total Long term care ~ Day time Total Long term care ~ Day time
(N=T73) facjlity care facility P-value (N=T73) facjlity care facility p-value
(N=47) (N=26) (N=47) (N=26)

Protein (g) 0.906+0.018  0.856+£0.025  0.996+£0.004  0.000*** 1.550+0.031  1.548+0.041  1.552+0.048  0.949
Vitamin A (ug RE) 0.833+0.025  0.793+0.031  0.904+0.040  0.033* 1.393£0.075  1.486+0.087  1.225+0.135  0.096
Vitamin C (mg) 0.661+£0.028  0.593+£0.030  0.784+0.051  0.001**  0.909+0.042  0.989+0.052  0.765£0.064  0.011*
Thiamin (mg) 0.787+£0.026  0.690+0.031  0.962+0.019  0.000*** 1.057+0.024  1.110+£0.030  0.960+0.034  0.002**
Riboflavin (mg) 0.632£0.028  0.490+0.021  0.888+0.029  0.000*** 0.787+0.027  0.767£0.036  0.823+0.040  0.331
Niacin (mg) 0.761£0.026  0.659+£0.028  0.945+£0.022  0.000*** 1.030+0.021  1.066+0.025  0.966+0.035  0.022*
Vitamin Bg (mg) 0.789+£0.024  0.701£0.029  0.948+0.023  0.000*** 1.075+0.023  1.125+0.027  0.984+0.038  0.003**
Folic acid (ng) 0.831£0.023  0.752£0.029  0.972+£0.020  0.000*** 1262+0.036  1.277+0.046  1.233+0.056  0.557
Vitamin By, (ug) 0.878+0.027  0.839+£0.038  0.947+0.029  0.027* 2.032£0.163  1.653£0.096  2.716+0.393  0.014*
Calcium (mg) 0.665£0.026  0.574+0.024  0.831+£0.042  0.000*** 0.887+0.031  0.960+£0.040  0.757+0.037  0.000***
Phosphorus (mg) 0.891£0.019  0.831£0.026  1.000+£0.000  0.000*** 1.547+0.029  1.465+0.025  1.696+£0.059  0.001**
Magnesium (mg) 0.226£0.015  0.206+£0.012  0.261+£0.034  0.136 0.299+0.018  0.346+0.021  0.213+£0.025  0.000***
Iron (mg) 0.993+0.004  0.989+0.006  1.000+£0.000  0.068 2.404+0.118  2.683+0.167  1.901£0.072  0.000***
MAR? 0.758+0.018  0.690+£0.020  0.880+0.018  0.000*** - - - -

Mean£SE, Student t-test, *p<0.05 **p<0.01 ***p<0.001

UNAR: Nutrient assessment with Recommended Nutrient Intake

IMAR: Mean Nutrient Adequacy Ratios

IINQ: Index of Nutritional Quality

AR A gz 4 Belol e Asleky ARk P, A9, AFVTESE, Bk R 24 Alue 2e

T3 34 3 718 AT U @AT 44 $)B el AAss HAA HEel e AoE bt

A HAksRe FREAES) BSE 2 7Pgelael At
7h ¥ Ee AHo Fsiths RS QusE Atk

A 5091 B]Ee] Rl BA Aol FPAPL ) FTgo]
ORIt U FUHFAH e 2 72 welBA|A
AoXe HIZE7l o3 AdE]rt o] FoA| AL e A
golrt. Avfi=qle] Ayt AFefel wE AAF L dEH
o] Oﬂob}ay} = F oh:i 2w =01 A5 %})\Loé‘q /\]_ ] )
F B QBRI a8l RN, 7} TP oM = o

191 A7 AAE 5 S Al 7S 25 AE
Aro 2 uk=g ojokwgo] Z

g astiy Aladr.

_4
A

fe)

[e]

.U‘

okA M9} O|X|7 = Tfo| AbmIEbA|
g@slo|HH w0159 91x|7]53 FeHF Aojqol w4

e

_4

S ZARE A3AT(Jung KA et al. 2008)2} 7o) %]
=Rl 1A 75 2loldF Aol BAE AFACE
ol oJalat7] 98] £ AFolM e tdArES] I 43
o] W X752 FAAAS A, A, AF, BMIE
HAst] dolrtti<Table 5>.

Q1A 715 (MMSE-DS)e] F3- e}l AlUA]A 3 %Hr=0.300),
SHREHE(1=0.279), A2 (r=0.306), T A (r=0.253)7= %)
ABAAE JER A THp<0.05). E3] grskE, XA, ol
A3}t 22 g ga A3 2275 FaAgE, dos

J

(p<0.05).

2874 HERIoA = BIERR] D (1=0.263)} H]EFT]
(r=0.255)7} ¢1A71%5-(MMSE- DS) &8} %< *Urﬂrﬁ]
£ YERATHp<0.05). AT R oA g o= HlER]
E(r—O 325), T Fgoll= BIEF] D (1=0.335), dofsEell

HIER E (1=0.236), A3 Zol= vEll A (=0.334), Y]
E}Ul D (r=0.311), HJEF E (r=0.404), 13 L;wﬁaoﬂ

HIEM D (r=0.470), BIEFY E (1=0.319), ¢t 2 FAFZAL
FEo= HlEl E (1=0.243)2] A7} %Xé Q1 A& Ao
UE AOE EFHTHp<0.05).

HIER De A7AAIS of2] 2] SAehs =38kA] f+
AR o] WS fesk=d], HIE] D7 23 =W ol
gk g ko] A A o sfin AlYEE THAAA <L
A 715 Astr7Ie AHA 9SStk (Annweiler et al.
2010). E3] 25(0H)D; ¥x9] 7HAa7F F2 AukzQl ¢1x]7)
s Astel AT doke AS Barstal Ath(Llewellyn et
al. 2010, Seamans et al. 2010). HE}Yl Ex= o] FH-3t
A8A FASHE FEAY A3 g40] gAY
AR HHS 2AFTOEN AT TS F= Fe
2 4#A tk(Brigelius-Flohe 2009). B3+ HIEF E9] 3
FE7E A5 Asks =Fe 23 BAEV|E S
TH(Mangialasche et al. 2013). ¥ A7t’dA} A= vlel
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<Table 5> Correlation coefficient between nutrient intakes and cognitive function score

\Eatld Total” ori;r:lnt:lfion ori}e)rllizfion LEDCAE L O Ae)l:lelcl:tliiceto X;rsllslzsuiiit(li: a{)l;(tjr%lec?f}?;nli?:g

Energy & Macro nutrients

Energy (kcal) 0.300* -0.026 0.318** 0.052 0.185 0.338** 0.384** 0.417%** 0.317**
Carbonates (g) 0.279* -0.030 0.272* 0.072 0.144 0.342%* 0.336** 0.418%** 0.343**
Lipid (g) 0.306* -0.018 0.410%**  -0.026 0.281* 0.291* 0.385%* 0.339%* 0.225
Protein (g) 0.253* 0.037 0.235* 0.017 0.114 0.285* 0.422%**  (0.309** 0.235*
Dietary fiber (g) 0.161 0.186 0.115 -0.023 0.051 0.142 0.249* 0.020 0.142
Fat-soluble vitamins

Vitamin A (ug RE) 0.158 0.133 0.162 -0.036 -0.026 0.143 0.334** 0.034 0.200
Vitamin D (ug) 0.263* -0.061 0.200 0.048 0.335%* 0.221 0.311%** 0.470%** 0.232
Vitamin E (mg) 0.255* -0.013 0.325%* 0.003 0.129 0.236* 0.404%**  (0.319** 0.243*
Vitamin K (ug) -0.184 0.086 -0.191 -0.219 -0.251* -0.044 -0.037 -0.260* -0.055
Water-soluble vitamins

Vitamin C (mg) 0.120 0.118 0.152 -0.116 0.037 0.156 0.225 -0.009 0.175
Thiamin (mg) 0.212 -0.054 0.231 -0.011 0.191 0.258* 0.330** 0.261* 0.207
Riboflavin (mg) 0.270* -0.024 0.248* -0.029 0.313* 0.260* 0.388%** 0.377%* 0.250*
Niacin (mg) 0.277* 0.024 0.326%* -0.004 0.145 0.279* 0.381%** 0.414%** 0.270*
Vitamin Bg (mg) 0.232 0.098 0.264* -0.009 0.048 0.265* 0.365** 0.148 0.240*
Folic acid (ug) 0.260* 0.044 0.250* -0.002 0.167 0.259* 0.353** 0.358%* 0.289%*
Vitamin By, (ug) 0.161 -0.043 0.152 0.020 0.070 0.194 0.328%* 0.346%* 0.104
Macro minerals

Calcium (mg) 0.163 -0.038 0.131 -0.073 0.197 0.210* 0.364** 0.239* 0.130
Phosphorus (mg) 0.260* -0.015 0.218 0.063 0.140 0.271* 0.424%**  (0.377** 0.259*
Sodium (mg) 0.247* 0.066 0.290* 0.002 0.095 0.234 0.314** 0.382%* 0.234
Potassium (mg) 0.141 0.048 0.168 -0.073 0.002 0.184 0.337** 0.109 0.188
Magnesium (mg) -0.013 -0.082 0.101 -0.249* 0.022 0.151 0.231 -0.154 0.052
Iron (mg) 0.029 -0.079 0.014 -0.053 -0.058 0.147 0.209 0.151 0.135

*p<0.05 **p<0.01 ***p<0.001 by Partial correlation test after adjusting for age, height, weight, BMI

"Cognitive function (MMSE-DS) score

De} HIERR EC] AF7} =19 YA #1715 (2015)0014 A
AgE FEAHAZH(1S5pg, 2meREtE m$- 2004 ug,
24mg) o5 FFA AF gk /Aol 2o A= A}
sHh
S HEdME  FJEEEN(E=0.270), ok
(r=0.277), G2Hr=0.260)°] 2UA7]'5(MMSE-DS) S8
ko] AHIAS YERATHp<0.05). AlFFEE 2= A4z
G 21 EZ2(r=0.248), Yo}l (r=0.326), BIEFY B
(r=0.264), H2Hr=0.250), FolFFTHA= FEZH
(r=0313), <dolsHol= EolRl(r=0.258), BEZH
(r=0.260), U°FAl(r=0.279), HIEFT] Bs (r=0.265), A4F
(r=0.259), AaFell= EJolT(r=0.330), 2|22 (r=0.388),
Yolal(r=0.381), HIEF B, (r=0.365), G2Hr=0.353), ¥IEt
91 By, (r=0.328), Al &7 sdells Elokrl(r=0.261), 2]X.
Z (r=0.377), YoM (1=0.414), 34Hr=0.358), HIE}R
B, (1=0.346), W&t 2 F42 Alrgdde R EHR (=

0.250), Yo}l (r=0.270), BIEF Bg (r=0.240), 34Hr=0.289)
o] AFA7F 3AARI HHAo] A= AeE VERATHp<0.05).

AN E 2(r=0.260)2 VEF(r=0.247)°] 1A
71'%5(MMSE-DS) F89 4o JddAE vepdth
(p<0.05). AIF-FEERE FLAGHS YEF(r=0.290), 9101
FEL Q(r=0271), YEF@=0.234), AyPHL A=
0.364), ¢1(r=0.424), YEF@=0314), ZF(r=0337), &
(r=0.209), A58 24 (r=0.239), 1 (=0.377), L+
EF(r=0382), ¥t g F4A AlEE 1(r=0.259), Y E
F(r=0.234)°] HH}F 578220 #AHAFo] U= AR e
S THp<0.05).

HIEF] By, HIE! By, G4t 5 BIE] B2 SEA|ZH|
o] A7FFZE ot AT S Beshs 37t et
(Kim et al. 2011), JA7]50] 2 =R1X= o2& H]Ek
9l Bt Wrt ofuz} Elopyl, glRFel, Yolil, A, Ao
AT B3 02 BT ATHKim et al. 2016).
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A, Q7R AA7%F | HAHMMSE-DSy=
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@ & ANURNHEHZES ZF2F 1,000.7 keal®} 1,926.8 keal =
719G A A =R10] HFH oUA7E o H o E bl

HOITH(p<0.001). B8k, A A, g o] HAHEE &
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HIEF] By, G4, BIEN B, TR 2= 24, <, UYE
', 248, 29 HFAEE A7 A =Slo] F2
Aoz v AA AL AATHp<0.05).

UK, AFdPdARs sl g EF 712201500 HAAEF
o] Ao = 137] P A, vjElTIA, BIERRIC,
glopwl, g BE], Yo, HIERIB,, BAH, HIEFIB,,, Z
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HIERR By, °§{}, Z, rkdleS AAEATE 75% P
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7HE . 19 YA FAAAF(INQ) w2 thd=t Aol A

HIERRIC, B|BE2W], Z4, Pkavlge] INQ7F 1o s
2Ate] ol gl sid o] HFH7E EoEstlaL, HiEt
T1C, Elobrl, Yolal, BIEIB,, 27, nkadlgr, Holl thaliA
= 718 %A oA A =R1e] INQZ TR SAAE H T
oA o ® F2 AFE YERITHp<0.05).

oA, AT dRte] A AFH S IA171%5(MMSE-DS)
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WA= G AAAAE VR 53] AIZAEHE, Ao
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©] °12171~4+ SAAY #HEAo] e AR YET
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7} JEF] 214715 (MMSE- DS).J 21220} ko] Abzizt
A7 YR} ol#dk i e] AF 7t 1A 75 FAH A

4‘2‘”01 AE Ao JEPFTHp<0.05).
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