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Background: The purpose of this study is to find out the effect of ApoE genotype on the relationship between nutritional risk and
cognition of the elderly in a community.

Methods: A total of 996 subjects (343 men and 653 women) aged 60~91 years were analyzed from preliminary data of GDEMCIS
(Gwangju Dementia and MCI Study). The study questionnaire consisted of demographic characteristics, current and past illness history,
drug history, K-SGDS (Korean version of Short Form Geriatric Depression Scale), K-MMSE (Korean version-Mini Mental State Examina-
tion), and NSI (Nutritional Screening Initiative) checklist. We also examined blood pressure, fasting serum glucose, lipid profile, body
mass index, and ApoE genotyping.

Results: 649 subjects (65.2%) were on good nutritional state (NSI score<2) and 347 subjects (34.8%) were on moderate or high
nutritional risk (NSI score >3). On multiple logistic regression analysis, moderate or high nutritional risk was associated with an increa-
sed risk for cognitive impairment (K-MMSE score <17) after adjustment with age, sex, K-GDS and educational level in the absence
of ApoE €4 allele (OR 1.78, 95% CI 1.15-2.77).

Conclusion: These results suggest that nutritional risk may be associated with cognitive function in the elderly only in the absence
of ApoE €4 allele.

Key Words: Nutrition, NSI checklist, K-MMSE, Elderly, ApoE genotyping

Az @ W 0ZT VA N 2
120-752, A SEHA] AT A% 13434 (_
At o st A4l astud
Tel: 82-31-760-9530, Fax: 82-31-761-7582 AL fEvehs AvAQ A i A8
E-mail: drobh@chollian.net A, 9te] wid S o2 olg] HitgHo] ol w01 o
A= RAEAER HAYE7ERAEAe] XY 25k 7F FEEE F7Fska 9tk 20053 EAH g oshH ¢
1 Fofzl A91(A050079). Zubeh= 20189 A Q1 5 654 o] =91 Q17 14% <

® September 2006 ® 177



Nutrition, NSI checklist, K-MMSE, Elderly, ApoFE genotyping

aPA7E E Ao dZHn, ofd) we} w9le] Bx 9
A7 BEE BAE 2718 B Ha 9ok w91 9 * CHAF 2 die

7} F7FehaA B w94 AEe] RHER I Tk
=

’

wd7] Ao SHelA B} oA o]a H§ A7 o] Lo A
o, 4o A& =o|7] A% AR ek e G4t 4
o] A3 9 T8Ae] Halk H-4¥ 1 givk g} AW} w3} P Al D Azl x] Aol 735 E A (Gwangju Dementia and
T4 dFe 7 ved YEEFS RldAM Mg & Mild Cognitive Impairment Cohort Study: GDEMCIS)= 604]] ©]
A A EE 9 A T shdolt A el A Al 5 AERIA ool thE M AE 9
wQle] QG A= Aob &4 e AR, AskETY & AFHUE AT AAE 12 QA AAF 2 Xue] 9
ofsls e AEA 75 Adt, w7 71w A, oe 7t Fagle] oigh JrhE g § 2xF A AAF B dEe] 7
A Ao g QIgh ofAlY] 3 T, FHA &7, EE Y S stEE AdEo] vk £ 9 A 20059 3EH-EH 8
B2, w0l GEA, A AR AT 25 202 F 94 ABE 1 A0 AN o] AnE vtz 8
M)A a9l ) Astel ok AAA I, 44 29 T aom, B ol Frefd gidAte A w9l AA7)E A
Thoka Qoo Qg 918 W QTP w5 o] T at7k oAl E = wQlo] K ETHE It
Fe dRlowm Qlaf T AFS Ak XE vk ofy = A7 ke A71E BFA A 107] |, H, EelA
Zh, AW o] &E% HolA Gl =AZF A2+ Stk 60A] o] =919 Whs FHdk & o5 F Aol 7k g 60
o] A5 FA Fevkel =919 G AR & Al ol RIS I T 58 R oAM BYste] A9
3 e Aew HuHm Yf? 58], AFEAA A R %Oﬂ i) &3] Asiiitt o & A ke
AFdhe 293 ALSS A7F =02 U AR HS A g AR AR A ol A e 1,025 ] ghato] AfEaAL
A A, w915 ARlo] 217l disiM Wit H7kE g o} gl AARE AT v A7) Eoll WA ER1sk] 94
At Aol gk A Sl WETE ddAF At A A4 2 A A s ARk on, A o
28 Aor A YP”. AAE 33} opafel] FRa u) ARE Akt Alg = o] o= ARk} oJAkA
B, G 5 e e 98 o™ w aga &9 Aelj7t gl 7§-°r, 24 2 ARIEA T AAl o
oM QA7) Ao = Aow g vk w3k HE = H85aL A, 1 & BAARoR A5E v T
of A, AAY, atstkAl, AN, SEAIZHS, HE, & 5 T, FAAEE T = AE B ddRbelA A9fE]
o] U AR e AFES A APEE FolAY B3 th ool we} 295 Al Gl HF At B 996
e AR usm gut, ol itk
ApoE ¢4 i Ats dxstolm iy} Adadse] 7H
Fd F44 AFAAI. Notkola 5o] ARE ALhS 2.4
o gk Aol X ApoE e4 hHFAA7E QoA HAS
W =Y AHERZ0] 9 AL dxzlolnHe RS AAE tPdAto Al e A A HstR o HAAKE A &
o], o] 5O A2 ALRLS Urhs Ao nyyg b BAURLE F2 mheslde 10~209 99® 2=
o 71E Aol dolrlel o Bl Ao ey STOHTh XBAL 19} QPR 18] AN}
BA7F 9, wole] A YHwA} QA7) Akl BAT} gyl AE2AL AAAS 2 " AHE Aoty dge
%E]_lo)_’ BuEAA R o}A7A] =018 o= ApoE &4 HEAE HA 1083 S A $ 2FEshE 72 497
Aol JRLPms Q715 oW e Fix A = CTES] SASAR b AD W Gas dHew
7= gloley. ko] F 2 10A3F o] o] 4 HE frAI8tEs slglon, &

=]

wehd B P 2| Aol AFEE w08 Ao R of A 8AClA TIA] Afololl et ApAlE Hgh ¥ ZQ A (ante-
orolEwo] wal o147l #Hol7t 9=A cubital vein)of| Al o 8 mL-E AFSHATE P AF F ApoE
SAH o] ol ojE oJFkS n|x|=x] W7}etaA} sk FAR AAE 93] o 23 T ACD (Acid Citrate Dextrose)
solution A7} 3 vacutainer (BD, Franklin Lakes, NJ, USA)o]|

178 e 2oL 10, No. 3 e



Hong Chang-Hyung, et al.

Yol 80% WEid] Bast WE RatE 2z gl
DNAEZ —,—go}oi ApoE A2 ol 7)th3 A (Single Nu-
cleotide Polymorphism, ©]3} SNP)2 SNa Pshot Multiplex assay=
o]-galo] BAa1]a, A} £48 Gene Scan analysis software
(AB, Foster City, CA, USA)Z A}&o} SRS IPSIPAPY PP
2o 27 oA1% Fol7] 93 U Aol ARE S
& +AES AT kS0 A7IY AR 2w
3]

24Pl o)

oJ %9] 81 7]+= NSI (Nutritional Screening Initiative, ©]3} NSI)
checklist’"'Z AME-811 31, 914 MM ETLRE= MMSE 88 71
o] A 2148l % 7HKorean version-Mini Mental State Examination;
ofs} K-MMSE)"& AMgalgich. $-edETRE Sajolst
S0k 1014 992 & (Korean Version of Short Form Geriatric
Depression Scale, ©]5} K-SGDS)™'& Al4-319lt) & o7 A
Ha]-}\ 24/\ 747131 OJ 01/\10 ﬂﬂ °J§]_,] 220 % @:L }\r/],

YU ZALEE, = MNA (Mini Nutrltlonal Assessment), NRI (Nutri-
tional Risk Index), NRS (Nutritional Risk Score), NSI checklist,
PNI (Prognostic Nutritional Index), SCALES (Sadness-Cholesterol-
Albumin-Loss of Weight-Eating-Shopping), SGA (Subjective Global
Assessment) 5 AREFITH. 22ue} AL wolES
o GFBY 99 HES B/ AelAE MNAY,
NRI™, NSI checklist” 5] =77} o] &5 Qltk 2 Ao A=
oI eArlsl, gl o Seheslas B )
30017 olgs] Y2F Qo] 1:219) P JehE AW 9
& TEow Lojf,f} NSI checklist2 Z43}9cF”. 1991 1)<
o) NSIo| = =919] G Bapgelel AEst 98291 B
Wal7] 918 Aelsh E2 e ATk NSle] GSIEE A
P F 10w oR o Fof 7t Fgel ige] 7R H
sl Hlo] glom, BE Faol YL B A 1082
A el 2 G P 5 5
EFE S v, FEAY A= B} 7]l wek 0~
24 £ 9 ok’\Hiﬂ(good nutritional state), 3~5%]
A

Z7) o
< O [¢}
9] g A el (moderate nutritional risk state), 6% oA 1%

ok Q)& Alel(high nutritional risk state)® =53} T}

Bajo] £ W) ATFEE oJRE AED F o,
WG, B 71 2 7], BT, BMI (body mass index)
sle)5 e, 5-57] 23, o]9k/] 3k, FBS (fasting blood sugar, o]
3} FBS), TC (total cholesterol, ©]3} TC), TG (triglyceride, ©]3}
TG), LDLc (low density lipoprotein cholesterol, ©]3} LDLc), HDLc
(high density lipoprotein cholesterol, ©]3} HDLc), K-SGDS <=,
K-MMSE %<7, K-MMSE z %157, NSI checklist 25> 5 <141
Zmo] Mo u] E 91841 Student's t-testE A 35}5] 01, A
3, £, AE, EKG, 4poE #3459 Wk HlaLE 9]s)A
chl-square testE Al3daloict vo), AW, nS5F sk gk
& BAsHEAM LA el wE QATE Xi“HK-MMSE
HAr<1n)9] APEE Yolry] SJeiM ts ZA2E 3T
AE Algsioith v 2A2E 37RAS AA 7|5 A sHK-
MMSE #4<17) 55 TE5HA0Z, LA TNSI checklist
AR, o), P, BEFFS FYNSE Slo] RS
=319 01, AIC (Akaike Information Criterion)Z #H223}o] p-
value 23] S HESIL, SHHT] 7oA L Waltd]
chi-square AR EADE o]&3t Hrletdlnh SAZE I

& SPSS 11.5% 1831931, pgke] 0.05 v|gkel 4§ F2]& A
o= A

Wz oy

1L 47 AR QAus SN

Aol AREE FHE
o] 2= 653'(65.6%)0] 2 .1, 9] Hl= 1:1.99

B 60~694] 34978(35.0%), 70~794] 5087(51.0%),
804 o)A+ 1399(14.0%)0]l a1, B vho]:= 72.3(SD=6.27,
9] 60~9NAMQLE. Bt WEFFEL 4.5(SD=42) 0.2 F3lo]
34.6%% 3 L 174%% T}k NSI checklistel] whe} 7ol =
A58 A 2 224 vl HA 08RE Ha 1434744 9
TEE HAth AAE el we g APEE AT 2
7} AA Y] 65.2% (n=649)7F F-& S UAFEN0~274), 26.1%
(0=260)7} 7+ AU TN (3~54), 8.7% (n=87)7} 1%
A (67 o]AhHE EFEACE Ak JUFdE A F
thol A] Y7k 2ol olThx’=4.44, df=2, p=0.11). %%9]3

Skl 9961 0 & U= 3431(34.4%)

o]

ot
(il

oo

® September 2006 ® 179



Nutrition, NSI checklist, K-MMSE, Elderly, ApoFE genotyping

ﬁ}fﬂ«l XME
Table 1] AA&FgIch 27 B8 1% G498 Aol Aot
o] F JWIH Adrn dol7h Bal=65, df=994, p<
0.0001), ¥o] T Wa(x=8.6, df=1, p=0.003), AP Fi= o] &
59| olf® Ak A= A$7F o Ba(=240, df=l, p<
0.0001), =918 ¢-=H(K-SGDS A=)k ¥ & (=

-5.5, df=324, p<0.0001), WG T Yhil(t=44, df=994, p<
0.0001), A= 71 4= o] A 31(t=5.0, df=994, p=0.000), K-
MMSE 4 4 K-MMSE z 9+ 1] SHan63, df=609, p<
0.0001; 2.4, df =728, p=0.016), 7], B-5-7, BMI%= 7}2} o] 29
THE3.1, df =871, p=0.002; t=4.7, df=887, p<0.0001; t=2.6, df= 584,

P:0009 ). 1ol AW, 57] 9 o]ky] ", FBS, TC, 434

} HDLe, LDLe 2 ApoE &4 tj@&-aa} §5= = 21ukz} 2o
7P AATE ApoE €4 744 Y web 2444 wf K-MMSE
A o3k o7} fIAI L K-MMSE <2 o], AW, w
S e A el w3k K- MMSE z He
ApoE ¢4 TR0AR} kel w)(-1.98+1.8)7F G4 w-1.59+1.8)
BT} §951 BIITKELS4, dE-938, p=0.01).

2. NSI checklist 2} 23t HHol| mZ K-MMSE

M4 2 K-MMSE z M52l A

NSI checklist 107] &} K-MMSE 84 % K-MMSE z
ko] #7 & Table 200 AA|SFATE 107) w8 F A|oht 77

AR FAE 7ol ofglwol vk, a3 F4& A =

Table 1. Baseline characteristics of the participants by nutritional risk

Good nutritional state

Moderate or high nutritional

(NSI score <2) risk (NSI score >2) P-value
N=649, n(%) N=347, n(%)

Age (years)" 60~ 69 71.446.3 74.045.9 <0.0001
70~79 272(41.9) 77(22.2) +
80~ 301(46.4) 207(59.7) <0.0001
Male 76(11.7) 63(18.1)

Sex Female 237(36.5) 106(30.5) 0.059"

412(63.5) 241(69.5) .

Education (years) No 4.944.3 3.744.0 <0.0001

Literacy Yes 96(14.8) 77(22.2) 0.003"
Married/ Remarried 553(85.2) 270(77.8)

Marital status Widowed/Divorced/ 434(66.9) 177(51.0) <0.0001"
Separated/Unmarried 215(33.1) 170(49.0) <0'0001*

3.2+1.8 2.6+1.8 :

Number of family

living together® 5.044.0 7.1+4.6 288881

K-SGDS score® 22.7+4.5 20.55.3 0,016

K-MMSE score® -1.53+1.6 -1.86+1.8 :

K-MMSE z-score’ .

Physical measure® 155.3+8.8 153.3+9.1 0.002"

. <0.0001
Height (cm) 59.2+9.4 56.0+9.5 0.009"
Weight (ka) 24 .5+3.3 23.9+3.3 0'32*
BMI (kg/mE) 129.9+17.7 131.2+18.1 0.26*
Systolic BP (mmHg) 81.1+£10.5 80.2+10.6 0.58*
Diastolic BP (mmHg) 116.4+26.9 117.5+30.0 0'64*
FBS (mg/dL) 209.0+39.2 210.5+39.0 0'91,
TC (mg/dL) 155.9+71.8 156.5+70.4 0'53*
Triglyceride (mg/dL) 123.4+35.5 125.2+36.4 0.78*
LDLc (mg/dL) 54.4+13.6 54.1+15.1 :
HDLc (mg/dL) g4(+) 106(16.3) 58(16.7) 087"

ApoE g4(-) 543(83.7) 289(83.3) ’

“Student’s t-test, '

chi-square test, " mean+SD, NSI: Nutritional Screening Initiative, BMI: body mass index, BP: blood

pressure, TC: total cholesterol, LDLc: low density lipoprotein cholesterol, HDLc: high density lipoprotein cholesterol
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Table 2. Relationship of K-MMSE score and K-MMSE z-score with NSI checklist”

ltems (weighted score)

Yes or No Freq

K-MMSE score K-MMSE z-score

Mean+SD P-value Mean+SD P-value
F1. | have an illness or condition that made me Yes 180 22.4+4.5 0.14 -1.63+1.8 0.97
change the kind/or amount of food | eat.(2) No 815 21.8+5.0 -1.64+1.7
F2. | eat fewer than 2 meals per day.(3) Yes 11 18.6+8.0 0.19 -1.42+1.5  0.76
No 984 21.9+4.9 -1.64+1.7
F3. | eat few fruits or vegetables or milk products.(2) Yes 18 20.8+5.6 0.35 -1.41+1.6 0.64
No 977 21.9+4.9 -1.64+1.7
F4. | have 3 or more drinks of beer, liqguor or wine Yes 52 24.0+4.2 0.001 -1.67+1.7 0.91
almost every day.(2) No 943 21.8+#4.9 -1.64+1.7
F5. | have tooth or mouth problems that make it Yes 499 20.7+#5.3 <0.0001 -1.85+1.7 0.002
hard for me to eat.(2) No 496 23.1+4.2 -1.46+1.6
F6. | don’t always have enough money to buy the Yes 46  19.6+5.1 0.001 -1.88+1.5 0.43
food | need.(4) No 949 22.0+4.9 -1.63+1.7
F7. | eat alone most of the time.(1) Yes 148 20.3+5.3 <0.0001 -1.48+1.4 0.32
No 847 22.2+4.8 -1.66+1.7
F8. | take 3 or more different prescribed or over— Yes 87 22.4+4.8 0.31 -1.73+£2.0 0.69
the—counter drugs a day.(1) No 908 21.9+4.9 -1.63+1.7
F9. Without wanting to, | have lost or gained 10 Yes 8 22.5+2.9 0.73 -3.21+1.7 0.02
pounds in the last 6 months.(2) No 987 21.9+4.9 -1.62+1.7
F10. | am not always physically able to shop, cook Yes 149 18.4+5.5 <0.0001 -2.48+2.2 <0.0001
and/or feed myself.(2) No 846 22.5+4.5 -1.53+1.6

"NSI(Nutritional Screening Initiative) checklist
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Table 3. Relationship between nutritional risk and K-MMSE by presence of ApoE genotype

Good Moderate or high
ApoE K-MMSE nutritional state nutritional risk P-value’
genotype score (NSI" score <2) (NSI" score >2)
N(%) N(%)
Total >17 568(87.5) 256(74 0) <0.0001
<17 81(12.5) 90(26.0)
ApoE ¢4 (-) >17 474(87.3) 207(71 9) <0.0001
<17 69(12.7) 81(28.1)
ApoE &4 (+) >17 94(88.7) 49(84.5) 0.44
<17 12(11.3) 9(15.5)
*Chi-square test, " NSI (Nutritional Screening Initiative)
thit el% o), ApoF e4 NRHAA 70l 2 JANY B Ee % JPSIPYU Qe FS g dun
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0.0001), ApoE €4 W& 347} Q= Aol olefdh o7k 62799 1918 o s & 9=e] A9} 17139 1=91&
FAE A= (0=3024, df=1, p<0.0001), ApoE €4 FFAA oo 3 ) A7Vl JUPFET} BL5E QA7)
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Table 4. Multiple logistic regression analysis for low K-MMSE" with nutritional risk by presence of ApoE &4

ApoE &4(-) ApoE &4(+)
B (SE) P-value Odds ratio (95% Cl) B (SE) P-value Odds ratio (95% Cl)
Intercept -2.31(0.27)  <0.0001 - -2.38(0.66)  <0.0001 -
Age (year)
60~69 <0.0001 0.64
70~79 0.76(0.32) 0.017 2.13(1.14-3.97) 0.63(0.67) 0.35 1.88(0.51-6.99)
80~ 1.92(0.35) <0.0001 6.85(3.43-13.69) 0.39(0.86) 0.65 1.48(0.27-7.98)
Sex
Female 0.40(0.28) 0.15 1.49(0.87-2.57) 1.15(0.83) 0.17 3.15(0.62-16.18)
Educational level(year)
>1 -2.11(0.25)  <0.0001 0.12(0.07-0.20) -2.71(0.64)  <0.0001 0.06(0.02-0.23)
Nutritional Risk
NSI| score>3 0.58(0.26) 0.01 1.78(1.15-2.77) 0.75(0.57) 0.19 2.11(0.69-6.46)
K-SGDS score 0.08(0.03) 0.001 1.09(1.03-1.14) 0.01(0.06) 0.84 1.01(0.89-1.15)

"Low MMSE (K-MMSE <17),
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Nutrition, NSI checklist, K-MMSE, Elderly, ApoFE genotyping
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