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A Longitudinal Study on the Change of Nutrients and Food Consumption with
Advance in Age among Middle-aged and the Elderly
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ABSTRACT

The purpose of this smdy is to investigate diet quality and changes in nutrient and food intake with increase in age. Subjects
were 69 patients(28 males, 41 females) living in Jeon-ju city, over middle-aged, and they were the same patients studied 4 -7
years ago in a previous study. Dietary survey with one day 24-hour recall method was used. Energy, calctum, vitamin A and
vitamin B, intakes were lower than the RDA and vitamin C was in excessive status in pre-test and post-test. In food groups
examrned, the consumpton of potatoes, beans, vegetables, seaweeds, beverages, seasonings, ous, fish & shells and milks was
increased amount than 4 -7 years before but the consumption of cereals(p<(0.01), sugars, seeds, fruits, processed food, meats
and eggs was decreased. Diet quality was assessed by %RDA, nuwient adequacy ratio(NAR), mean adequacy ratio(MAR), dietary
diversity score(DDS), meal balance and food group pattern. In %RDA, those propordon of appropriate intake in post-test in
were higher than those in pre-test. For most nutrient except vitamin A, the levels of NAR in post-test were higher than in pre-
test. The MAR, an index of overall dietary quality, was 0.77 for pre-test and 0.83 for post-test(p<(0.05). When we counted the
major food groups consumed(KDDS), 62.3% of subjects had a KDDS of 3 in pre-test and 42.0% of subjects had a KDDS of 4 in
post-test. Based on these results, in terms of variety and balance, total diet quality was improved with advancing of age. (Korean
J Community Nutriion 4(3) . 394402, 1999)
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(1) FFB73F vn

AL 19 A4 AHFL 2 ez #5 9
A% (Recommended Dietary Allowances, RDA)I}
v 3}e] o)of] thik WES(%RDA)S ALt H, AZHF
o] 75% wigt B 125% o) AFshks AEES] v&s
T3,

(2) NAR

7} dui HF Y AAHRE WUhs) 98 99k AAx
] (Nutrient Adequacy Ratio, NAR)(Guthrie & Sche-
er 1981)8 781 th NARS 2zt d9ie] Hgazdadol
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%1 olate] gk Zbe P dYse] vl 12 Aea 1 9]
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1. QEEO A

B =AY gz} 699 FoilA ERl7) 288 (40.6%), 1A}
= 419(59.4%) 21921 Post-test®] BFIHL 59 64
A}, elEel 3k 239 AWALERL Table 1, 29) 7},
L & . mEo] 56.5%% P w@ola, FAASAARL
94.2%7} A7 WE 742 .00 Pre-testol A= 88.4%
2 ol 4~7dxn} 7138 7HR ARgol] F71ska A
e 323 A 29Ed FAGHE 49 #2 AT}
7V Z4dh 435904 37.7%=, 21.7%A 10.1%2 7ag
W ol E AFA7L 34 8% A 52.2% % E7VEte] 4
A2 (p<0.05) HAE HAT E& 7S5FelA = tir)
Folu} 7] Py} FoE o= g Fo) 604 ol
9] BT Ab= ALYt pretestolldE 18.6% W =H
post-testol M 30.4%2 223 Q1A (p<0.01)57)ske] &
tiAkE] ) ¥sld AAEEE ) T FEA L] g 2 5
AN BAA(1996)e] Azl oJstd =QGEILTI)
19941l 41.0%3 SHRED, B ZAA LRk A}

Table 1. Distribution of subjects N
Pre-test Post-test
1991 1994 1998
Male 13 15 28
Female 23 18 41
Total 36 33 69
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Table 2. General characteristics of subjects N(e)
Pre-test Post-test 2
(N=69) (N=69)
Educational level
< Elementary school 9(13.0) (13.0)
Middle-High school 39(56.5) 39(56.5) NS
> University 21(30.4) 21(30.4)
Possession of house
Own ed house 61(88.4) 65(94.2) NS
Long-term rent 6( 8.7) 3( 4.3)
Monthly rent 2( 1.4 1( 1.4)
Type of house
Western style 30(43.5) 26(37.7) 9.86*
Korean style 15(21.7) 7(10.7)
Apartrment 24(34.8) 36(52.2)
Family status
3 generation 10(14.5) 8(11.6)
Nuclear family 37(53.6) 36(52.2) 17.52++
Couple only 13(18.6) 21(30.4)
Alone 6( 8.7) 4 5.8)
Living with other relatives 3( 4.3 0o(0)

NS : Not Significant
* : Significant at p<{0.05 by y*-test
** . Significant at p<{0.01 by y*-test

Table 3. Mean intake of daily energy and nutrient

A% - Aot - 54 - 397

2% AR (1,810keal), B92(65.9g), ©82(297.8g),
21(926.9g). Z(12.5mg), HIETA(439.6 R.E)olx1, 45
7v F7ha oA AHH81.99), 2w (576.Tmg), ¥IERI
B.(2.07mg). HIEFIB(1.10mg). HEFNC(139.6mg) =
HH7E Azt Frlstd ey fre e fllH. ol 95 =W
FdEA AR v WEHE o B ALY tidRlEe] B
A, A, e 23514, HET By, HERICE BA A
A& Fgoilrt. AUdAAT It Fda AN (%
RDA)E pre-test® post-testol A Frel gk #37) AL,
Z+ G2 2 o \q 2] (pre-test 83.8%, post-test 88.4%),
H2(72.6%, 82.4%), WIEFRIA(60.9%, 62.8%), vlElY
By(77.9%. 88.0%)¢ MAE AFFRD BZslga, ¢
(134.4%, 132.4), 2(103.1%, 102.1%). BIE}?] B,(107.8%,
202.4%). Lroloba(112.9%. 115.1%), HIEFAC(207.9%.
253.8%)c BFFRT 25tk 538 v|El Af ZHEe
HgHe] 60~82% FE o= ge) B34 JEhY A4
A Fol7t s Jugioint, %% I Q14 A9t
(#71g T 1997) 9AAY FFF =AM Z(o1RY T
1998) vlE}l A9t Z&<] AHF 7T 53] -‘?—%6}04 A#o] F
7¥gHl] e 53] #4S Jkxel & Aoz AgHn) o
A AF oA F8% T(1995)L A FE7 =99
U A] AH o] Y Zhz AEke] 98.9% 4 82.0%2} &
of 2 2AM) A7) o Woka, 5] 5(1996)0] Bugh
TA A2EZAM ¥ zkzt 0111471 AAFY 61%%
65%1F o1 Y 5(1998)9 F4H%E =M 2 g 72.3%,
80.3% EH= =& 4-Folgrt.

YUY TY 75%°1%1, 125%°18 HiH29 BE
FEEEL AT SLa AFNIEo] T5%0181%] B¢
st 125%01°¢ A# et A2 £738H Table 4 vheld]

Pre-testiN=69)

Post-test (N=69) Paired t-test

Energy(kcal) 1831.9£101.3" (83.8% 1810.1+54.3 (88.4) NS
Protein(g) 66.4% 5.1 (93.0) 659+ 2.7 (101.2) NS
Fat(g) 309+ 44 318+ 2.2 NS
Carbohydrate(g) 3106+134 297.8+ 9.3 NS
Calcium(mg) 542.8:33.3 72.6) 376.7+32.6 (82.4) NS
Phosphorus(ms) 9486620 (134.4) 926.9437.2 (132.4) NS
Iron(mg) 131+ 1.9 (103.1) 125+ 0.7 (102.1) NS
Vitamin A(R.E) 474.9+47.9 (60.9) 439.6+59.9 (62.8) NS
Vitamin B,(mg) 111+ 0.13 (107.8) 2.07+ 0.81 (202.4) NS
Vitamin By{mg) 102+ 0.06 (77.9) 110+ 0.06 (88.0) NS
Niacin(mg) 15.8+ 1.0 (112.9) 158+ 0.8 (115.1) NS
Vitamin C(mg) 129.0+ 9.6 (207.9) 139.6+£10.6 (253.8) NS
1) Mean5D 2) %RDA NS : Not Significant
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Table 4. Number of subjects with the nutrient intake less than 75% or more than 125% of the RDA N(%)
Pre-test(N=69) Post-testiN=69) N
<75% 2125% <75% >125% x
Energy 30(43.5) 4( 5.8) 17(24.6) 4( 5.8) NS
Protein 27(39.1) 7(10.1) 14(20.3) 15(21.7) 7.364*
Calcium 44(63.8) 8(11.6} 33(47.8) 19(14.5) NS
Phosphorus 9(13.0) 33(47.8) 7(10.1) 36(52.2) NS
Iron 34(49.3) 12(17.4) 23(33.3) 17(24.6) NS
Vitamin A 51(73.9) 4( 5.8) 53(76.8) 7(10.1) NS
Vitamin B 26(37.3) 14(20.3) 6( 8.7) 24(34.8) 16.602***
Vitamin B, 39(56.5) 4(5.8) 27(39.1) 11(15.9) NS
Niacin 21(30.4) 25(36.2) 14(20.3) 25(36.2) NS
Vitamin € 9(13.0) 45(65.2) 5(7.2) 52(75.4) NS

NS : Not Significant * 1 Significant at p<{0.05 by x*-test
Atk RDA9) 75%°]5h} 125%¢]4d AH sk 4=
FREZol AYHHZE B 9 pretestol A oyiA= 74z
43.5%, 5.8%= F 49.3%5951, @A 492%, T 75.4%,
¢l 60.8%. A 66.7%. HE}R] A 79.7%, H|E}%l B, 57.6%,
B e B, 62.3%, Wolol 66.6%, BIERI C 78.2%8 1}
ettt 1 F 53] 24, HgHl A, vlER Bse RDAS]
75% o)3tE s Al vi&o] z47} 63.8%, 73.9%.
56.5% 2 AwhE FA A8t 4FH7) Bo] REg o)
¢l=) HEl C= RDAY 125% o4 HIstes AFe H
£0147.8%, 65.2%% Fobx HAAMH HE £ + A

Post-testol M 21 Y439 AFEEo| Zh A%
HZ 30.4~82.6%9 B2XE 5P ¢, vlefql A, viel

g A BE gt pre-testd Bt Fashsict
Al Zga vEE A9 A3V Bl #E58da ZES
759%°)8} A#FH = AVEo] 47.8% % pre-testwlnco) 242
g wre Wl AR 76.8%2 ZUkEE ot fe42 s
ok, @ (p<0.05)7 HEFIB(p<0.001)L HeHeo=z
pre-test2 T} post-testoll X T5%08t HF sk Alsdo] 7
A35Ha 125%0°174 AF sk Al vl $71EkRH. =
%+ pre-test Yo post-testol Al A EE(76~124%)
off &ale AlgEo] e AL B 5 gojM ddkhk AH
o A pre-testot post-test Abolell A 42l Wg= figle
U A3 0 2= 53 ) o] SwE ko] £3kE = vt
#2 g WEHE 5 ¢ A}t

4. JYL MPE B

49 B FEEAFNA BT T FUL AH e
H&91 A4 4FE(NAR)E 7T ZH= Table 5% 2
t}. Pre-testw] 2t} post-testd A= NARZkO] dviAl=

«ex - Significant at p<{0.001 by y*-test

Table 5. Nutrient Adequacy Ratio(NAR) of the subjects
PredestN=69) Post-testiN=69)  Paired ttest

Energy 0.77+0.24 0.8410.17 2.260*
Protein 0.81£0.24 0.88+0.19 2.176*
Calcium 0.65+0.32 0.73+0.29 2.036*
Phosphorus 093£0.17 0.95+0.15 NS
fron 0.73+£0.30 0.820.27 2.460*
Vitamin A 0.544+0.35 0.50£0.36 NS
Vitamin B, 0.80+£0.26 092+0.26 3.788%+*
Vitamin B, 0.70+0.26 0.784+0.23 2.066*
Niacin 0.8410.26 0.89+0.20 NS
Vitamin C 0.94+0.17 0.96+0.15 NS
MAR 0.771+0.20 0.83+0.17 2.114*
Mean+5D NS : Not Significant

* : Significant at p<{0.05 by paired t-test
*** . Significant at p <0.001 by paired t-test

0.77°14 0.842(p<0.05)2, wBdL (.81°14 0.88%
(p<0.05), ZFE2 0.65904 0.7322(p<0.05), L 0.730l
A1 0.822(p<C0.05). BIENY] Br 0.80914 0.922(p<0.001),
BlE By 0.70014 0.782(p<0.05) A A $713
3, & 093914 0.95%. tholofal-2 0.84014 0.89% n)
EFEl CE 094904 0.962.2 =750t f-94e g
o HlER Avte] §-dEHA 0.54004 05002 THAFIET

MARXS Pre-test®] 0.77%14 post-testi= 0.838 2 &
40 (p<0.05) F7teted 4~TdART F%i9 A
A ME Aol7l AT AdHdgoz= dHeos
o] -P<ralR)E vkl eh ¥Eke Rt 785(1997, 1999)
2 F9x9E =912 MARe] 1997ddl= ¥A) 0.75 o3z}
0.71]1931 1998 d0l3= @2} 0.77, <z}t 0.698} g1, 14
9 5(1998)2 dH= Y F7FF =AM 0.63, 92} 0.728
BuelgdEd ol g8 THe B 2AARe] MARC] & o
¥ oAt



Table 6. Daily food intake for each food group of the subjects

Pre-testiN=69) Post-testtN=69) Paired t-test

Cereals 331.0+20.8 221.84+26.1 3.223%
Potatoes 198+ 8.8 40.0+10.9 NS
Sugars 46x 1.2 41x 0.6 NS
Beans 225+ 4.2 303x 54 NS
Seeds 1274+ 4.1 74% 35 NS
Vegetables 260.81+16.5 281.3+17.7 NS
Mushrooms 25+ 1.0 25+ 09 NS
Fruits 21854236 170.5+£20.2 NS
Seaweeds 454+ 1.4 52+ 20 NS
Beverages 258+ 8.2 66.24-22.1 NS
Seasonings 122+ 1.8 167+ 1.8 NS
Processed food 72+ 4.2 23+ 2.2 NS
Qils 28+ 06 3.5+ 04 NS
Meats 56.0+12.8 354+ 9.7 NS
Fish & shells 514+ 7.1 658+ 8.6 NS
Eggs 19.3+ 3.9 124+ 2.6 NS
Milk 49.8+11.8 70.6x14.2 NS
Mean+SE NS : Not Significant

**k: Significant at p<{0.01 by paired t-test

5. A 7Y MY Mt

A Z7 Mol A pretest? post-testzhel HIE
Table 60 Ve Pre-test®th post-testollA] 43
7} FIVE AETS AR, TR, AxF, H2F 2T,
ZUEF, FAF, AR, $HFeln AH0 228 AF
T2 IH, B, FAF, AYF ATHEF §7. G574
o} 53] SH= pre-test(331.0g)Er} post-test(221.8g)
7t 9138 (p<0.01) &2 ZASATL AT 953G Ld=
AH27e] 308.0gRt Hyon, Z2AFIt 19.8g914 40.0g
oz B 5 ARt 40.8g0A4 T0.6g2E St
& AL F - wdFe] Ao wghAs Wsloy o}
T o|Fe] ZEHH7T Bol &3 Hg A v & A
Z=lofoF stelebn Azt MR Post-testollA] AF
#ko] 170.5g2.2 Pre-test(218.5g) ¥ the 24815 A|qt o]
= 95ETgekzaldnte] 146 0gith o] AT gFeldd
o} 28y WH pre-test(19.3g) 20} post-test(12.4g)
oA Ad#7) 7Ha8t8 T pre-test, post-test =5 95=W
FARAMA TS R AFH B 21.8gHT PTG o=
Aol FH2EHE T3] Be 4EFoT IHAHUA Fd
ol Fe] d#FME AR Uizt FHFII} TA A
Fx27 Aok gz AFoE o7E dol 7% Ao
EiRSRI=d

6. AN OYY RE(Dietary Diversity Score, DDS),

Meal Balance, MErY NATHES M
A ETE 7122 3o o] 5 A g HIIE 7]

A% - Aok - 43 - 399

Table 7. Freguency distribution for KDDS and Meal Balance of the

subjects N(%)
Pre-test{N=69) Post-test(N==69) X
<KDD5">
S{high) 3( 4.3) 17(24.6)
4(average) 19(27.5) 29(42.0)
3(low) 43(62.3) 19(27.5) 21.174%%+
2(very low) 4( 5.8) 4( 5.8)
<Meal balance>
14 — 15(high) o0 1 1.4)
10— 13(average) 7(10.1) 28(40.6) 18.346%+*
7 =9(low) 51(73.9) 33(47.8)
3 - 6(very low) 11(15.9) 7(10.1)

1) KDDS{Korean's Dietary Diversity Score) counts the number of
food groups consumed daily from total five food groupsicereal,
meat, vegetable, dairy, oil groups)

**+ 1 Significant at p<{0.001 by y*test

s 149] DDS%} o] Z 7Y E= 248 Meal Balance,
AETE AHE S AR

Pre-test2} post-testel 2] KDDSe] wslel o]Z 7|
2 H4470 299 Meal Balance= Table 79 Zth,
B dFdM= o}=9] KDDSS Meal BalanceZ %l
et g HeRE 22 5714 4715 (high, average.
low, very low) 22 /3%t KDDSE Pre-testoll A
5% (high)?l Aol 4.3%, 47 (average)< 27.5%. 34
(low)ol 62.3%, 2% (very low)& 58%2 £¥F Ho
37 (low)el Abgo] 7} 29t} Post-testlAE 53]
24.6%, 474°] 42.0%, 3" | 27.5%, 27 ] 5.8%% 4%
Algro] 71 BolA pre-testAl9} Hlis] B of fo)4d 9l
A T FA5 53, 488 FURIAET v el 33,
He 24 Hp<0.001). ol #AA 4~Td dxct 7
TE AHE sh= Pl FUIt dAHsh: 4F4 TR/}
FejEctn B = ok =3 o)A 2 (1997)9) 54 6.4%,
47 36.7%, 3% 46.5%, 278 9.6%. 0-17 0.7%3} = w3
E o pre~teste AF7F B3 post-testis EL AP
B AR A E ) RIEHASS & 5 AAT

Meal Balance’= Pre-testlXe 14~15% (high) S -2
Abgre] glda, 10~15% (average)2 10.1%, 7~3 (ow) 9]
73.9%, 3~6% (very low)< 15.9%2 £%2 B3l Post-
testol A= 14~1580] 1.4%, 10~13%0] 40.6%. 7T~9%
o] 47.8%, 3~6%°] 10.1%F}. Pre-testAlot vlwa] 2
W w2 FAgeol &sle 10302 post-testol A 5718
Fa Ee "9l 103 U)vh2 post-testoll A ZhAdh(p
<0.001) AApe] T = FFEAC £ Meal Balance
% KDDS¢} vh7HA 2 w2 HeEe 7hdsia BHEolut
FoATE G2 AbEe] f93 s 789l KDDS

bo

L ot

AR, a1 =2 =
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Table 8. Prevalent patterns of food group intake of the subjects

2

CVMDO"  PretestN=69)  Post-test(n=69) X
110007 3 4.3) 4(10.1)

11001 10 1.4) 10 1.4)

11010 1(1.4) 2( 2.9)

10100 1( 1.4) 000 )

11100 41(59.4) 17(24.6) 31.282%++
11101 7(10.7) 22(31.9)

11110 12(17.4) 7(10.1)

11111 3( 4.3) 17(24.6)

1) CVMDO : Cereal, Vegetable, Meat, Dairy, Oil groups
2) 1 : food group(s) present, 0 : food group(s) absent
*+ - Significant at p<{0.001 by y*-test

A A average o]d2] Aol 66.6%5d A vle] Meal
Balancew average ©]4%] Aol 42.0% 5 vERAY 19
AAZ B FEERG 7UER Uro] 2 FPRe] F5r)
wolA] 2Ale] Wgo] A 7|uell 12X] g3 ok 3 7]
AFEE & F U wEhA ) Zheitt 2 A ot
HELZ AT F UEE sl wSo] etk Bt

AE7Y A9 AsE Table 83 20k ¥y

RN QAT 570 AFL Be AeE | ¢
e B9E 00F se] 23 BEo] 2R Aol 3
1111 2%, 4%, &7, $AF, 447 529 4L
2E We 790]:, 00000 9 5T AES BF o o

2 7 Solr}, Pretestell A 71t Wl e M dEe FAF
3 FAF7 AYE AAHCVMDO=11100)E ZAkAH]
59.4%7} ol AFHAT, 1 Loz AF HFHE 4
EFT AAAEL FAF o] A" AAHCVMDO=
111102 @A) 17.4%7} ole) %391 5744 AEFS
ET H#T gue 492 HA9 4.3%S AXsat.
Post-testel A= 71 9l9d Aaiddoe] fA1E To] A
218 AAZ(CVMDO=11101) =A=2ke) 31.9%7} ¢]4
AR a o dgoeze fAEE FAF Ad A4}
(CVMDO=11100)%} 57}2] A FZE 25 433 Hedo]
24.6% % Z5 2919t Pre-test$} post-testd] #H3E v
WO AEFS AFsle A$(CVMDO=11100)7}
59.5%°14 24.6%2 #A3[I, 47 AETE HFH
= A% (CVMDO=11101)7} 10.1%¢14 31.9%2 Z7}s}
o (p<0.001) ©]E9] AAlHE o] 4~Td AR} hks)R
RE& B F Yia v Z7 Ahgroz g wlokE o
AHCVMDO=11000)% sh= 449} 574EFS 25 43
g vl $ AL(CMVDO=11111)E pre-testBr} 7}
sko &3t gade] vehgE B 4 Sl v)=e NHA-
NES II ZAtZ ol A= 6714 AEFFH(FAF, 7, 37
Az, AdT)o] BF X3E AF el 34% 2 71 Bk

I oz AYTe] AH AR 25%E dle] 92
o} ko] thE-& o F iz (Kant 5 1991b), oAl

CEAFE A s AR okd, AH wEdE
S olpua FUITE HAEN 698 e
919 94uso] HsiHw AEEL pretestZ dfoL

Weo 25 FAg AMEEL post-test2 5t o] 5
MGG 24470 AAPE 0T AE 9 Jgh HHRAE
sigom o A ohea 2

=t 69% 5 ERl7} 287 (40.6%), SIAR= 419 (59.4%)
o]t} o] EY SHE L & uFo] 56.5%% 71 B F
At B 94.2%7F A7) F o)A, 4~Td Hel) )&
X, L 23 ofE AFR7L £718HATHp<0.05).
7HEEE s =25 AR 497 pretest?] 18.5%94
post-tests= 30.4% =2 23 2.2 (p<0.01) 715t

A Ao 4~7d M 2 WS} gl RDA
Hry BESH] 45 G%4E AR, 24, bjE A,
HIEFY] Byolz RDAET Bo] 4F3 ddies 9, &,
HEHIB, Yo, ¥elrl CHth RDAS) 75% ol8k8 A%
she Abge] 28t m whHe] RDAS) 125% o4& 43
3= Aldo] Z71Etgon pretestRTHE post-testol] A
RDA®) 76~124%% H¥sh= AHe] 718k n 53 &
A2 (p<0.05)7 ¥lEd B,(p<0.00D) A= fel4de B
o FFa AH 4~7d Aol vl FHY A gse
uh B AL vadAE $52 2o ¢ Fd3 gl
TR vhEAd wals 2 4 9lelnh

NAR2 L1z (Pre-test 0.77, Post-test 0.84, p<0.05)
w2 (0.81 0.88, p<0.05), Z4(0.65, 0.73, p<0.05),
(0.73, 0.82, p<0.05), ¥]E}IB;(0.80, 0.92, p<0.001), H]
E}TIB,(0.70, 0.78, p<0.05)°14 post-test”} pre-testErt
FelH o2 wL Ze By vlelTAT 0.5494 0.502
2 gelFon MARE 0.77914 0.832 2 post-test”}
oJHoz ol (p<0.05) FUA Aol vlEaF)
A ASE T AA A AALY Fo] PFES B 5 i)

AF7d Al ML post-test?l pre-testBTt FF
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