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ABSTRACT

To assess the food intake and diet quality of Korean adults living in rural areas, a dietary
survey using a onc day 24-hour recall method was conducted with 2037 subjects over 30 years
of age living in Yeonchon-gun, Kyungki province of Korea. Eighty percent of total food intake
was in the form of vegetable food and the rest in the form of animal food. Diet quality was
assessed by food group pattern, dietary diversity score(DDS), and dietary variety score(DVS).
When counting the major food groups consumed(DDS), 47% of subjects had a DDS of 3 and
31% of subjects had a DDS of 4. On average, subjects habitually consumed 14.9 different
foods daily, with the mean score of diet variety(DVS) for males(14.4) being significantly lower
than for females(15.2). Persons who had higher DDSS also had higher DVSS(p <0.001). As
the DDS increased, MAR(mean adequacy ratio) improved. Correlation coefficients between
NAR(nutrient adequacy ratio) and DVS ranged from r=0.34 for vitamin C to r=0.51 for
vitamin B,. NAR also improved as the number of foods or food groups consumed increased(p
<0.001). Associations between the NAR of most nutrients with DVS was better than those
with DDS. Based on these results, the food intake of the study subjects was not adequate,
especially with regards to the dairy and fruit groups. Dietary diversity(DDS) and especially
dietary variety(DVS) would be useful in assess nutrient intake because of their associations with
total diet quality. (Korean J Nutrition 31(3) : 343~353, 1998)
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Table 1. Comparison of daily food intake by food group in Yeonchon-gun and in tural area of '95 National Nutrition

Survey(NNS)"”
T ’ Yeonchon-gun
Food Class v Food Group Rural h?;?éa(g?f 95 @ (o/f o795 NNS)
Cereals and Grain Products 3133 273.2 87.2
Potatoes and Starches 175 109 62.3
Sugars and Sweets 33 4.3 1303
Legumes and their Products 28.4 39.2 138.0
Seeds and Nuts 1.5 43 286.7
Vegetables 308.0 2133 69.1
Fungi and Mushrooms 1.8 2.8 155.6
Plant Food | ¢ s 120.6 76.4 633
Seaweeds 3.4 2.8 82.4
Beverage 7.8 89.6 1148.7
Seasonings 330 1.1 336
Oils and Fats 59 6.3 106.8
Others 1.2 4.7 391.7
Subtotal(% of total) 845.7(85.4) 738.8 (80.6) 87.4
Meat, Poultry and their Products 46.1 92.6 2009
Eggs 145 8.6 59.3
Animal Food Fishes and Shell Fishes 57.8 47.0 81.3
Milk and Dairy Products 259 29.3 113.1
Oils and Fats 0.0 0.01 -
Subtotal(% of total) 144.3(14.6) 177.5 (19.4) 123.0
Total 990.0 916.3 92.6

1) NNS : Ministry of Health & Welfare 95 National Nutrition Survey Report
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Table 2. Major food items of the study subjects by the amount and frequency of consumption
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1) FAEZ JATE

PARNES] Fo AEZ(EAE, $5F IF HLF.
YaF)d A3 H-S 2R (Table 3), $AED} 2y
#o} ALY NAHDMGFV=01101)7} ZAMAF] 40%
(n==2037 X% 3)

w0 2

T b

Major food items by the amount Major food items by the frequency

Rank Food item Amourts | Rank I | fank Food item Frequencies | Rank In
1 Rice(&) 64.88 1 1 Rice(®) 75.62 2
2 | Kimch(e} 37 A)) 25.84 2 2 | Kimch(s} 331 3]) 69.19 i
3 | Apple(x}3h) 11.40 4 3 | Green onion(i}) 52.15 3
4 | So Ju(&F) 11.13 4 | Garlic(v}s) 49.75 4
5 | Pork(s Al 327]) 10.98 12 5 | Soy sauce(+A) 29.05 5
6 | Beef soup(§4:) 8.60 6 |Sugardeh) 22.48 22
7 | Soybean curd(5 %) 850 9 7 | Soybean oil(F7] &) 20.55 15
8 | Milk(>-8) 7.41 3 8 | Perilla oil(57]2) " 2034
9 | Citrus fruit(Z) 6.57 7 9 | Sesame oil(#7) &) 18.34 1
10 | Radish root(%) 6.16 5 10 | Soybean curd(Z%) 16.33 17
1 Beer(?) %) 6.10 1 Radish root(}) 15.99 6
12 | Tak Ju(ehdzh 5.16 12 | Soybean(t} ¥ 1584 | 30
13 | Beef(3} 227]) 4.81 10 13 | Coffee(AAH) 15.82

14 | Soybean sprout(Z1}g) 3.81 1 14 | Laver(%l) 14.97 12
15 | Radish leaves(¥3) 3.80 26 15 | Soybean paste(®%) 14.81 10
16 | Na Bak Kimch(\}utZ] =) 3.76 16 | Salt(A+#) 14.79 8
17 | Chicken(g 227]) 3.67 27 17 | Pork(s ®) 7)) 14.71 26
18 | Alaska pollack(™ =) 3.65 19 18 | Cream powder(Z22=¢) 13.99

19 | Ka Rae Ddok(7}e}d]) 3.63 19 | Red pepper powder(zZ7}3) 1247 9
20 | Ra Myon(2}®) 348 14 20 | Apple(Abah) 11.41 25
21 | Noodle(d 7} &) 2.87 21 | Soybean sprout(Z &) . 10.47 19
22 | Chicken's egg(Al&) 2.77 13 22 | Beef(a} :17}) 1019 21
23 | Sik Hye(24]) 2.72 23 | Ko Chu Jang(iz5%) 9.88 20
24 | Braken(514}2)) 255 24 | Radish leaves(#3) 9.03

25 { Soybean(t]F) 2.33 25 | Barley(x ) 7.63 24
26 | Yoghurt(@ 2 E) 223 30 26 | Chicken’s egg(A]3). 7.53 18
27 | Barley(®. 2]) 2.22 27 | Cham chwi(#u12) 7.20

28 | Wheat flour(d 7} 8) 2.16 28 | Goutinous millet(X) 6.95

29 | Spinach(A] &) 2.15 20 29 | Wheat flour(37}5) 6.32

30 | Charm chwi(311&) 2.08 30 | Onion(%}) 6.12 14

1) amount of food intakes(g/meal)
2) percent of subjects who consumed food(%)

3) rank of "92 Nationa! Nutrition Survey data in terms of amounts of food intakes(Paik, 1997)
4) rank of '92 National Nutrition Survey data in terms of frequencies of food intakes(Paik, 1997)
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Table 3. Ten most prevalent patterns of food group intake by sex

Rank Total(n=2037) Male(n=2869) Female(n=1168)
DMGFV* Frequency(%) DMGFV Frequency(%) DMGFV Frequency(%)
1 01101 823(40.4) 01101 447(51.4) 01111 392(33.6)
2 01111 604(29.7) o1in 212(24.4) 011 376(32.2)
3 00101 156( 7.7) 00101 56( 6.4) 00101 100( 8.6)
4 11111 131( 6.4) 11101 56( 6.4) 1mn 88( 7.5)
5 11101 128( 6.7) 11111 43( 5.0) 11101 72( 6.2)
6 00111 90( 4.4) 00111 22( 2.5) 001 68( 5.8)
7 01100 27( 1.3) 01100 11 1.3) 01100 16( 1.4)
8 10101 18( 0.9 10101 6( 0.7) 10101 12( 1.0)
9 00100 12( 0.6) 01110 4( 0.5) 10111 11( 0.9
10 01110 12( 0.6} 00100 2( 0.2) 00100 10( 0.9)

*DMGFV=dairy, meat, grain, fruit, and vegetable groups ; 1=food group(s) present : 0=food group(s) absent. For ex-
ample, DMGFV=11111 denotes that all food groups(dairy, meat, grain, fruit, and vegetable) were consumed : DMGFV=
11100 indicates that three food groups(dairy, meat, and grain) were consumed and two food groups(fruit and vegetable)

were not consumed
27 w43 2 88 FAETH AR HAL
(DMGFV=01111)& A9 30%& AAFeH 571
A AFF ZF 4 FH(DMGFV=11111)2 A=)
8 6.4%% 4918 AAA. 159 NHANES 1 =
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gREos ZAEY AF3A G Aoz Yehd 4
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Uz, @iy <l deld B, yolojal &F, vlEl
B: 59 d9%4AE AT A A (11101)904
M 2 FHAE Yl ed fAES S50 &
A ALY Z$(00101, 0011 A3 e Hrt
A& e HE Ash BEL JAEE A
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Fig. 1. Comparision of nutrient intake evaluation according to different food group intake pattern as % of the pattern con-

suming all food group.
Food group intake pattern : DMGFV
1211111 2101101

Table 4. Distribution of dietary diversity score(DDS) by

3:01111

4:00101 5:11101 6:00111

Table 5. Proportion of subjects not consuming each fo-

sex Frequency(%) od group by DDS" (%)
DDSY Male Female Total Omitted food DDS
(n=869) (n=1168) {(n=2037) group 1 2 3 4
0-1 5( 06) 100 0.9) 15(0.7) Dairy 250 326 488 8038
2 71( 8.2) 125(10.7) 196( 9.6) Meat 23.2 28.4 5.8 16
3 480(55.2) 468(40.1) 948(46.5) Grain 35 03 0.1 0.0
4 270(31.1) 477(40.8) 747(36.7) Fruit 25.0 318 44.3 171
5 43(5.0) 88( 7.5) 131064 Vegetable 232 6.8 0.7 04

1) DDS(Dietary diversity score) counts the number of fo-
od groups consumed daily from major five food grou-
ps(dairy, meat, grain, fruit, vegetable),

o] o 6% R a17o) 27HAl AE TS AF el AFEER

gx FHA dElT hiE BEE 29 JdRlole 3

7HA AEFTAA AEE HHete AFEEY vl ¥
53 B31(55.2%) 2 B-gog 4714 HEF(3L1
%), P NEF(8.2%)9 £o& HAsgd A
AR AN E 7] AEEH 1A AEFS ARE
T ARREY v &o] vixsA et AEFE 43

1) DDS({Dietary Diversity Score) counts the number of fo-
od groups consumed daily from major five food grou-
ps(dairy, meat, grain, fruit, vegetable).

HE AHRA 704 ojite] daEZEdqA &
71X AES AR AR B0 ot E7)
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A Bl&shA) VEREOHE AAIQHY. DDS7} 5u)gkel

% A olite] AEFoTRE AEL M5
A G A o= AEFo] AEUENES Aungt
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THTable 5). DDS7} 4389 AMRE 3 81%7t SA1E
ToA AFE HFsA E%en 17%= BYTS A
FeA gt 2714 AFELE AF5HA @2, DDS7H
FUAIRES AR 2 FAE T JYF S 4
4] g2 A= Yehdt DDS7F 149 AsE o
7HAl HEFTAAT AES A YSE Foh=y o) A
FF2 ZFRTAA HAFHRLS ¢ F A
FAAFFE IS (DDS) HEE wFHe] NH-
ANES 17, Z329] Val-de-Marne study®s} w)a
atod HE(Fig. 2), £ A QA5 v A5} 8518
o 37K Fa AFTAN AES MHsty Yo <
40%= 1A HEFTY AFL A3k Aoz g
b T e gl AMFE(87%) 0] 57HA AE
T8 AFEE AR, vFe ASE A AE
T, A AET, A AERS AR ARE)
AA9] 242k 40%, 35%, 20%S HAFHT. ZAFA))
S} ZAMAAE Y] BE, ZAA Y Fo] ThEy) wjite)
ZHAHQA BlAE ojF$} Zakx Alghso] F1Y O
g NALE B Aog et ofd viale Sy
2t AAAY A GEY AFF HHFHE Bgsin &
3 FAE, FUF, §F 59 43 2GS Agoln
2 o]& NAS RETY HES 1T A5
TAHJA GUAE} deF Aoz Pz}

4) FNEHL(DVS)

A YEE 3T M shs AFY £ A$
FAFEFIZ UEPE A4S 24 RS 814
HAE HAA BAE 467119 ohg AEL 44
e 2oz Yy o)E9 AEMds] Zo] tepite
BoZAHFig. 3). WIRAEL &% I 14.971)9)
AES AFsH FA7} 14.426.07H4, A= 152+
6.37F219] AEFS ARAsS, AL dRlun A3 eh=
AE A7 ¥ oz o BtHp<0.01). ol
A 4R HASES FUL des 3 I3
Al S B 10.9~14.97149 4EL st Ye
A= vis Z29E 2ok 2, 4B 3444
A} 1987 BES AZL 97 9 88 A AGA
£ 7] 30714 ol e AES HAY AL BRE
fom? NP ZAAYNM FFH 2 26~287)
A AEL 43edn Rug A% 2 o, B8 24
AZI7E AF o]8%7t EolAE AgdoE d%e
U 83 gl 28 AFHFE sl Jee ¢ F
A, G BT A5 wel 4 4ER7 24
siem o] Aol ARNAM tf A HTable
AA . Fanelli 98 =8¢ tioz 8 g9

% of sbjects

DDS?
[ Korea USA France]
Fig. 2. Comparison of DDS distribution by nation.

KOREA : Yeonchon survey(1995)

USA : NHANES li(Kant et al., 1991)

FRANCE : The Val-de-Marne study(Drwnowski et al.,
1996)

"DDS counts the number of food groups consu-

med daily from major five food groups(dairy, meat,

grain, fruit, vegetable)
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Fig. 3. Percentage distribution of dietary variety score{DVS)
Y by sex.
"DVS counts the total number of food items con-
sumed.
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Fig. 4. Relationship between dietary diversity score(DDS)”
and dietary variety score(DVS)”
DDS counts the unmber of food groups consum-
ed daily from major five food groups{dairy, meat,
grain, fruit, vegetable)
2DVS counts the unmber of different food items co-
nsumed DVS is significantly different among DDS
groups by Duncan's multiple range test®™**p<0.001).
Means with different letters are significantly different.

BB % B et 31(3) : 343~353,71998/351

Ho@ Z7at¥rHp<0.001). )33 FAE J B
FoAA Ueigtes e DDSEE @Rz}t Apnc
H & MAR & 29 gAte] DVS7) oA}ol] vlste]
o ¥t AL Aol B o gxte] dujies &
AF o] G%x FF Vsl Aoz AEn

AR E9] 4ETHS(DDS) WE 7 i
A A48 (NAR)ZE Table 69 Ve 9714]
YA BEAH Jxe Aole glont AFFHF F
Z¥gel wel Gud AL FANAR)ZT 718k
AEFAF7} 7V B2 589 3%, & F8 5714 4
EF7E BF AFT AREECAA HlE}‘?l AE A%
OE 9F2E9 NAR #o] 0.7 olAH& Jehiith
DDS 71| w2 vl T, AR, ulEl A, vie
7 C 59 NAR g 93} 4= 9G¥ we 2ole
e DDS7F 713l whel NARe] F7iste o4
A g AFE Byt vzE 38 NAR 2 4%
HlElY! Cx= DDS7) $71éel wiel NAR gtol §243)
Z7vshe S B9 vk AR ujud gtk )
FAE Bt ojH Aolg ol RS AR AFE
9 ¥ BUIdE 1 A3 Fe] 5 UYL E FFHE
b 71998 gL BEAAY 2 AFY 99 Fof
o}F Yol AFHSFd] ¥ GHE FX E3l9] fEd
Ao AzAT}

Table 7& T3 A% s At 78€
gFL9 FFH 3t AHA) UeAE HEH]
st} AFAHL G T AA 9L AFHSY 2
BAAE e FHolth, g AFARY dF
A3 GIH BAE HxLsy] Y3t DDS, DVS
£ NAR. MAR 53 vlndg. 24F4359 494

& Yehlies $AEETF, AT 992 4R 4
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Table 6. Mean nutrient adequacy ratiofNAR)" of various nutrients by DDS?

NAR
. 3)
bDS Protein  Calcium Phos- {ron Vit. A Vit. B, Vit. B, Niacin Vit. C MAR?

phorous : .

0-1(n=15 0.28° 0.10° 0.34° 0.25° 0.06° 0.19° 017 0.28° 0.08° 0.19°
2(n=196) 0.43° 0.27° 0.58° 0.43° 0.7 042 - 033° 0.47° 0.47° 0.40"
3(n=948) 0.74° 0.47° 0.85° 0.68° 0.33° 0.66" 0.55° 0.76° 0.67° 0.63¢
4(n=747) 0.81* 057" 0.91® 074 039®  0.76° 0.66° 0.83* - 0.871° 0.72°
5(n=131) 0.87° 0.77* . 097 0.73° 0.49° 0.82° 0.83* 0.86 0.89° 0.80°

NARs are significantly different among DDS group by Duncan's Multiple range test for all nutrients in the table(p(() 001).

Means with the same letter in the same column are not significantly different.
The subject’s daily intake of a nutrient

1) NAR=

RDA of that nutrient

all NAR values are truncated at 1.0
2) DDS(dietary diversity score) counts the number of food groups(dairy, meat, grain, fruit, vegetable) consumed daily
Sum of the NARs for nutrients

3) MAR=

9
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Table 7. Corelation coefficients between dietary variety and nutrient adequacy ratio{NAR)"

NAR

MAR?

Energy Protein Calcium  Phosphorous

fron Vit. A Vit B,

Vit. B, Niacin  Vit. C

045 040 048 0.51 047 034  0.60
028 023 0.40 0.44 0.36 038  0.48

DVS #*r 0.45 0.50 0.47 0.49
DDS™+ 033 041 0.41 0.43
The subject's daily intake of a nutrient
1) NAR= ;
RDA of that nutrient

2) dietary variety score : total number of foods consumed

3) dietary diversity score : number of major food groups consumed

Sum of the NARs for nutrients

9
*#+ : All values are statistically significant(p <0.001)

4) MAR=

TAE YER o (p<0.001), d¥td oz AF 750
F25E o5 U2 AT HyEThn 4T
& Ak & AFHAFE K57 Be&rE Fo|
= 9943 vEh Bt gjdol 7 &£ 0.51, 0.
509] AT e Holn Y 7FE B AnaAE
VERE Q%2 vlEl C2 0.34019, AAHA 4
Ate] A¢ vehile MARA disiME 0.6& Yehigl
o AEFF7F AF vk ¥ DDSY MY w2 A
TARAE Uebd 492 % vE B, 99d, Zdgo
2 47} 0.4, 0.41, 0.410191 21 7173 ¥ A& 4|
e Ag} R o2 JuASr 27 0.23, 0.280]9
AAHA AAke] g JedE MARY disiM= 0.
48% eI weba 3 AEe] el FE4
£ AR o2 TAE T E g F Qv
53] MART}Y] #4a#AS7 AEFEFEY 245H
FAA o BA YeE AEFTY iR A4
A9l Arte] g F HFHAE 7RF7 B Aol
AA1Y A ) 1] B8-S T Aoz Mg

ojae] Aol AFAFY Y FH ME G
G AHA FE IV B e U Pog B
o}, 4Ate] F(quality)S B713t2A & o 3Has] 4
Fg AFe JMRAFG AETY] FHeEE F-8% A
BE 4L F Jg Aoz AR BT JFEL 72
28 HAe Py Ee v dUday UL Tol B
& Pr1EadE ARAINA gea) ¥ JEIEY 2hd
A Yol hesta A B4R X AFolm
2 gog A3 f-83 Jrhhdoes ol4d 5 31&
Ro= 7ldigd.

2% QA HE
2 d7E A7E 437 AFss Q0SS o
A
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& stetsin, dgRIEs] ANe 28 WA Y
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WL Az £PH[T. A7FERE 9 oFshd
-3 Zth,

1) 8% & A3 AFY 80%E AEA AEoln v
W27t 584 AFoIch HE Rol AT HELS
IHE 2 AANEY 33.8% oloH tho] faF
2 239% olx BEA AFlAE $77 10.5%2 =
< 98-S YepTh, AEFE M3 G ojrt
Fodided GRAER £7, oUF, 88 £ FHE
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2) ZAMNGAES FF A4 F 7R AEE(E T,
S5, FAE, 3d, Q) F A o)l AEFe
23g A4EFL 4381 = A4o diRelud. &
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A 47%2 71 Bkn o2 KR A EF(37%),
712 AEF(10%)9) «02 Ueyton 714 bigta
g 571R] AET BRAA ARk B4 1Ae) 6%
2 B8 £ HEsigin. @R oy AETol
A A AgHe vlgo] 2 AEFE FAF,
#}d, SF ¢ojgict.

3) 5l AFske F AF 78 Uehile 34ER
FE B 149301928 A7) 14.4% o=} 15.2
Aoz QAL FRlRY MHshs AF HAF7 E B
AF(p<0.01). Y EF dFo] F7Hg mz} A
e AF JHRSVE FoJFH oz BAasglen of Aol
£ JAAN B AAsQ AR sk 38 AEFY
F(AEFZEF) S 35 AFse F AF HAFE
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4) AF43 9] g e vehde F4FE40VS),
AEZHT-(DDS)S 944 A4 (MAR, NAR) %}
o] BAAE BY BE 4% uistel foFA 49
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7t BE5E ol Y29 AANAE gty 3
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