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ABSTRACT

This study aims to examine the relationship between chewing ability and nutritional intake
status in the rural elderly. The subjects were 150 rural-dwelling elderly persons(68 males and 82
females) aged 65 years and over in Sungju-Gun, Kyungsangpookdo. The respondents were
interviewed using the questionnaires and measurments taken from a 24-hour recall method from
February to April in 1998. Fifty-nine subjects(39.3%) were classified with ‘normal chewing ability
and sixty-four subjects(42.7%) could carry out all of the 10 ADL items by themselves. In
addition, the group who were able to chew had more teeth and significantly higher ADL scores
than the other group(p<0.01), whereas DMF value was significantly lower(p <0.001). The
subjects with normal chewing ability also had higher of intakes of energy, protein, fat, carb-
ohydrates, dietary fiber, salt, potassium, niacin, thiamin and riboflavin than in the ‘unable’ group
(p<0.05). As far as daily food intakes were concemed, considerable differences were revealed
in the levels of grain and products and vegetables consumed depending on chewing ability(p
<0.001). The results of the stepwise multiple regression analysis showed that chewing ability,
daily living activides and health self-assessment(p <0.05) were the most significant factors for
energy intake status. (Korean J Community Nutrition 3(4) : 583~593, 1998)

KEY WORDS : elderly - chewing ability - nutritional intakes status - rural community - daily
living activities.
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FUa A7} BA, =05 FEIHEA, A5
9] &r¢] FA(Quality of life)e] 52X A4 Tl 3 B
Aol 1z 1 gict.

=9 77 ST et =AEATE HAL AR
A7F =1 glom wQQEA Y djg F7}H F o] a7
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o] St o] S 93 F7HE wBo] YA}t
o} AT (0] 715 1994).
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oboll cigh H2te] £, XoMdue] B3, 497, $&
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29102 A3l AFAH slo) ¢A, A AL
AP CHFE 1994 : Solomons 1992).
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£ 1991). =3 ZoME AA®) T U4
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P&A vhAe] FUo M= o} AZHeEE GUYAS
Aeo] 8 W FHEAA ZAR A ek
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g 3A oo 2338 vk glow, Farrell(1956)
< d¥Fe] £289] A8 A AAE A
811, AF5Ee] Ashs £3EFE dogida ot
a3ty g7] A& ARE o83 AY, AEFL 2%
o 97 d1, 2857] 4A 371 4M AALL, Bol

rflo ol

€ 59 €& UFu Bel 7Bske 29 A £F
YELHE A7l 20l AZE. EF A
5] Ashs AAHY G5t 2& Goj=g A st A
23 AYFAE AHA /1% stA, vEe] x9o]
dde E3A Aokt oM FoEHA e
AL Heths AGCA 47 1982) 2.2 u3E o A
e Atz s 2ol Ha 42 34L& 1A
¥t AL Ao YBE A = gl
2t Az

g2hd £ A7 5849 =U¢ ddez AT
8, YA E dolua, EF oj89 FAYS
AHEL BN FEAYRRS AGFAE Y =20
WL 7124w E vhdstaat g

bl I
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= =9 1509 (32} 689, o7} 8290) 2 tiArE A
Ak Azl Aol A 19984 29 29%H 24 15
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BUAHZEAHDMES, EX0I5)E 19989 49 A
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2. O748 X 3y

AYE AEAE B3l YwHQ B4, AR5Y, 4
4% 5258 (Activites of Daily Living, ADL), %
FHHAHE AP AR 71 BESte] By 24}
3, TN IEAARE At Al oJFste] HA)
3t

1) ptsel 5
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AAY A%, 92 $E, 724 A4, 84 28
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2) M&5E W YUY EHHN
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HAZ Qe 5 AFUNT el AFE 3 2x2
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T &71s,2, folu o, ke digdt Al TA 35,
T VN9 FoE BEFAG.
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3) YYYE FNEH

Barthel index(1965)} A7ZA & 107 &5 (AL &
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T T TADL, 10/ &5 F s} olate] d&o)at
5 X328 Y22 3= & HADLel a4t

4) NEMATN

24-hour recall methodZ FHY, 71¥d, Arte}
22 Bg g AQe 359 7Y Ao g 4
A 2 AF FFS 4 3 2AEYY. A
A FFAFRY I FEAVNF(F R, YaR)E o
ZAp Al B WS o83t A&AE HY|
& o] Ao, kdld g 97 719y 7
EHZ Q% 2 FE i3] HE FAVIE Y ¢
7o) =58 wigtl.

24-hour recall method2 FAHA 48 437159
13 434 E53e HAZFERZAFFLURE, 1988)
o8 MEF ¥ ATE F(1997)0] AN AU T2
P& o]83}

% 3 FAYIEA 62 B9 JIAFFR
E)8 Z2 e 48 & A AFHNHAFE 4
H3le] 19 U2 L AFwEHF TS Fs9en,
2z} oo G484 (Recommended Dietary Al-
lowances)ol th& HE-&(%RDA)E A8}

5) WA=

B A3 gojzl BE A8 SAS(Statistical
Analysis System)& o443t} gutd E4L vixe}
HESZ el or, T2kl Aol& yitest, 1F9
WY HTe t-testE L3 ouAY FIA
Aol FFE niAE 7 8918 AUH BEE &
Astr] fskd odAlS 3 A4 (Stepwise multiple
regression analysis)S A 8t £431c}

i 9 a%

1. Yol 8Y
A ZANA 1508 FNAM EA7} 6878 (45.3%),

UALY - o) - o] B A - ZFF - 585

217} 829 (54.7%) 01009, AHL 70~7447} 33.
3%E 71 WXL 80M) oldol 22.0%010eH, HE
d#- FAb 73.84), Az 13942 dFH QoM
FAze] fro] 3 o]zt QAT

ASAEE AAH o= Fio] 716.0%=2 71 Hgte
o @217} 60.3%, A&7 89.0% 2 hitel f% 2}
o7} ANATHP<0.01). 7HETFAL Faks v 3e &
oA} Al A9V} 70.6%2 71PF Bk, oz EA4A
Ak 797t 31.8%% JFY ggked, diRE s
A Amglehs A7 2u(dE8 - AP3 1988 7
3t 1997)9h= 28 £ Aol vl Aisl SolA A}
= A$7) BA 50.7%2 73 BYt) ole B&A Y
A EAAY T g 2R Ee] diRE mA=Z uy
I xRk} golA A 9ly] wiolE) ARG &
ArbE A4= 9y 42 74%, 318% 2 Jx7} B
H] &8 a8k dE ol 2953 JE£(1986)9
ArAME FR7) 3%, A2 28% 2 Azlel gloiAM
&2} ARz Blgo] &Sttt

AAH I 454%7F BEoleba 31, ojgttn
©®e FeE AA 27.3%010. dE £ FouAt
9] 45%7} ¥ 50,000€0)3l2t & A% F(1997) 7
Zo] 10,000~50,0009 vigte] 433%= 71F Bgte
™, 25.4%7} 10,0009 wgtelgtn st Fd3 A
ARHE 222 A7t AZshs 3971 64.7%
Qdl, T - H49(1996)9] 16.3%5H IR o] &}
Ae] A7l g8 FAHH o2 Ygsta Y

AREge AA7bsd A97E dd 42 41.2%,
37.8%2 Pzt E #9% ol gloy, A4He
2 A7 Rt AREETe] 60.7%2 kg
doith 43" 5353 (Activities of Daily Liv-
ing : ADL) 3ADL# o] 9A7} 55.9%, <&A7} 31.
7% 2 F2eglo] ¥ =%t (p<0.001) (Table 1).
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o] 53.5%, A&E50] 46.5%<] W 804 o]l A
= AFrVeol 21.2%, AAESo| 788%2 A% o
2t FAF Aozt UNTHP<0.05). ADLA =& Az
YL JADLTNAM AHZA7Fso] 56.3%°]M, AADL

Table 1. General characteristics of the elderly subjects

Males  Females Total
Age(years)
65-69 17(25.0)" 26(31.6)  43(28.7)
70-74 27(39.7) 23(28.1) 50(33.3)
75-79 11(16.2) 13(15.9) 24(16.0)
80+ 13(19.1)  20(24.4) 33(22.0)
Mean 73.8%£6.273.9+6.7 739465

Educational level**

A AZ7Pso] 26.7% %2 AADLT H|siA 1
ADLT¢ A7bse vigol foldtA =% Hp<0.
01)(Table 2).

A& e JFEX| kg vastd Hrted
o A% 1340, AREFTE 7202 /% #ol7t
U929 (p<0.05), DMFA = A&71eT2 18.8, A
AEFTIME 2442 AFES5TAA DMFA7}L &
A E%cHp<0.01)(Table 3).

3. INTIYLOE 98, AF8 JFYTYH

1) Y2433
WY e8] FYAUHFE Table 49 o] @2}
Q2 AY BE G2 AAhedbt oo

S emenay 410603 73(890) 114760 ge MAEE HATh U HAZE Wi 242t
1749 .2Kcal, 1328.2 2 o]y ) 2h3ke] 90.
Graduate elemantary ,, 3 4 9( 11.0) 31( 207) cal, 1328.2keal _] ] a4 A= 90
school 3%, T8.0%2 WUl $elg o7t UATHP<O,
2 Middle school =50 7.3) = 5033 g5). ole MBE(1989)Y EAAY =9 Wi 2z
'I 22
Fa;'f' " status G 7 s137e gy | TO8% SAB%EEH WRE D, dRE v ol
ingle . . X ) N
}. e 3 A= o _‘é._g (o]
Married 48( 70.6) 28( 34.2) 76( 50.7) ﬁx]u;a‘ Bd =i fj 5% wASE gges
= A o=t = 2]
Children 15(22.0) 23(280) 38(253) & €57 S(1996), =3 5(1995), FFAY 2=
Economic class S dded 3 71 5(1997)9 ¢lvA] AF <) vla
Enough 22032.4) 19(23.2)  41(27.3) Table 2. Chewing ability by sex, age and ADL
Met the need 30( 44.1) 8( 46.3) 68( 45.4) - -
b Chewing ablilty
Not enoug| 16( 23.5) 25( 30.5) 41( 27.3) Able Unable
Pocket money(1,000won/month) Sox
< 10 10( 14.7) 28( 34.2) 38( 25.4) Males 28 (41.2)" 40 (58.8)
10-50 22( 32.4) 43( 52.4) 65( 43.3)
Females 31(37.8) 51 (62.2)
50-100 20( 29.4) 7( 8.5) 27( 18.0)
Age(years)*
> 100 16( 23.5) 4 4.9 20( 13.3)
65-69 23 (53.5) 20 (46.5)
Self-assessment of health
70-74 21 (42.0) 29 (58.0)
Good 41( 60.3) 56( 68.3) 87( 64.7)
. 75-79 8 (33.3) 16 (66.7)
Fair 21{ 30.9) 23( 28.0) 44( 29.3)
Poor 6 88 3( 37 9 60) 80+ 7 (21.2) 26 (78.8)
o ' ' ' ADL**
1sease High-ADL 36 (56.3) 28 (437)
Yes 33( 48.5) 39( 47.6) 72( 48.0)
Low-ADL 23 (26.7) 63 (73.3)
No 35( 51.5) 43( 52.4) 78( 52.0) I NE)
Chewing ability *p <0.05, **p<0.01
Able 28( 41.2) 31( 37.8) 59( 39.3)
Uable 40( 58.8) 51( 62.2) 91( 60.7) Table 3. Chewing ability by sex, age and ADL
Activites of daily living(ADL)*** Chewing ablilty
High-ADL 38( 55.9) 26( 31.7) 64( 42.7) Able Unable
Low-ADL 30( 44.1) 56( 68.3) 86( 57.3) The number of teeth remained* 13.4 + 11.3" 7.2 + 7.7
Total 68(100.0) 82(100.0) 150(100.0) DMF-value** 188+ 9.2 244+ 56
1) N(%) 1) Mean £ SD

**p<0.01, ***p <0.001

*p<0.05, **p<0.01
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@) A J 27 A3 78.3%, 69.
1%o)34=dl, ol €57 5(1996)9) T Z4 57
0%, 47.0%. 85 5(1995)9 58.4%. 57.0%. A7]
g 519979} 69.8%, 61.6% B = AFFFo| &,
HE39 A1981(1988) Brhs WA vEbT X
A Ee BE9 A93(1988), A7id 5(1997)¢)
SARAY wAERT} Yekom, &) - &#(1997)
o] =X ABEIxEY AHIFRTE 2 JE
o} Aol AFHFE At YoM 65~T44E,
754 o]ARrAlA 24zt 11.5g, 7.3g08 AT #9
3 #ol7t 91w (p<0.001), ¥ Z2t 9.4g, 9.6g0
Act.

249 19 H AF L G2V 3329 40.9%,
217} 37.2%2A gUze] %93 Aole galen
Y 2% ZEAHFe] IdT BE H4H £52 &
A = dEAY 53] 5&E4Y kAol AX it A
F9] 4371 BalEe] iAl g2 slo] @7lx] agle]
gta Agztect. Ao dFFe g 4 ARF 18
8%, 68.2% 24 AFF F53 AHH o, 9 A
He Ao W H7 dF vlgol B 4z 100.
3%. 15.6%% Bl Fed zol7k AATHp<O.
001).

Al o] HFH L R 65~T4HT0] 14,5528 A7)
3 5019909 9.4grct Aol FYL, Yol
1Y B A% d 7 2839 127.1%. 100.
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oM X A Fo| £317] WELR AT,

C:P:Fe &7 73.8:14.1:12.1, 9A7} 77
4:131:952% 19959 FRIGYZAMEF(HAERA
B1997)Q1 65: 16: 19 2o} P BT g31E9 H|
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&o] ¥3ta, AR Ate] HH w&d W 4
= g x99 dFF9Y4 A FHHE(C: P
F)& 23 g532-2 A2 231 s Ape] 34}
1 o] HNIFERAEHY] AR Fol9 HlRF
F3E BATkR shedl(BaRAF, 1997), £ Al
A obd grgkEe] AFuleo] w3k, Bdst A
we] 43| &o] Wikt ol FEAGY 5Ao =
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2) NEHAT

Ad, dEd] wE 1Y AFTEAREE 2Y 9%
Bt} @27, 75Hl0| AR BT 65~ T4MToA R
9 AEAFFol B, AiFoME FA 656~T4
o] 245.3g, 754 o3& 129.0g2= HAHI #
olg zlo|7} UNSH (p<0.01), FHE HE &8 4
TR A3Ee @ 47 186.4g, 56.0g02 @Al
Aol FostA EUHp<0.001). FEAHAFNA
= &7 9 7EEe] dA%o) d 4 64.6g, 29.0g
o3 el oAl w3k (p<0.01). ¥ ¥
VEE, MERRF, B AAF dRe 3 25 754
o]l A AaFo]l =AW FoFt Aole UL
o W B 58 AAFE A8 H3sin dA &
Atk

AEAAF AHFL Fatel 2lolA A ge
F9 7 Aol 7t AN (p<0.01), FA= 1264.9g, <
2= 980.7g 22 FAE Relshl AF o] BT F
B4 FY AHFS 9 27 99.0g, 59.8g22 9]
g zlolzt RN (p<0.05), AA HEHHFE JY
7}7} 1363.9g, 1040.5g2 2 AV} f-2lahA 4 EA 3
ol gokow, HA AFAFHFTAAM HEAFe
A3 ugol g 7} 927%, 94.3% AAE I Q)
2} (Table 5).
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Aasol hE 19 YAHATE dRe e
i, e, Q1 Ueh, Hobdl, ejuFetuel 4
A47o] AT folshl weton, elzhe
Qe A9 ouA, Bud, A, 9l Yok, Elopm,
2R ENY YASE) Arbs T felshl &
skt

Apsel] v 19 FYLAALNN Berry(1972)
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Table 6. Nutrients intakes of the elderly per day by chewing ability
Females
Able" Unable Able Unable
2040.8 + 849.0° 1545.2 + 487.4 1515.3 + 463.1 1214.4 +383.7
Energy(Kcal) 5
(104.1 + 43.0%) (80.6 + 24.8) (90.6 + 28.2*%) (73.5 +22.7)
Proteinte) 67.9 +35.0 44+189 485 +20.0 3714175
rotein(g (97.0 + 50.0") (63.5 + 27.0) (80.9 % 33.4*% (61.9 +29.2)
Fat(g) 269 +21.2 16.3 £ 147 152+ 10.5 12.2 £10.1
Carbohydrate(g) 342.4 +153.0 243.1 +92.0 278.2 +86.6 22324756
Dietary fiber(g) 1.8+64 8.8+49 10.4 + 6.4 95+9.1
Calciumime) 316.2 +160.9 264.9 +139.5 288.9 +156.5 2422 +176.1
6 (45.2 +23.0) (37.8 +20.0) 413 +22.4) (34.6 +25.2)
| ) 102 439 8.9 +4.1 9.7 +55 73437
ron(mg (85.4 £32.2) (74.2 +34.1) (80.7 + 46.1%) (60.6 + 30.9)
Phosohoros(me) 827.5 + 389.1 614.6 +282.0 609.3 +237.9 480.6 +199.5
osphorosime (1182 + 55.6") (87.8 +40.3) (87.0 + 34.0% (68.7 + 28.5)
Salt(g)* 170+ 136 87 +7.0 9.7 +7.2 94+59
. 20.2 +10.1 13.9+74 16.4 + 8.2 111466
Niacin(mg)
(155.6 + 77.7*%) (107.1 + 56.6) (126.0 + 62.9*%) (85.3 +50.7)
Vit AeRE) 313.4 + 383.2 233.0 + 256.6 2723 +72.4 228.1 +342.2
tAbe (44.8 + 54.7) (33.3 +36.7) (38.9 + 53.2) (32.6 + 48.9)
i 1114084 0.67 +0.46 0.76 +0.40 0.53 +0.23
iamin(mg) (110.8 + 84.2%) (67.4 +45.7) (75.9 + 39.8% (53.1 +22.6)
etboflavi 0.84 +0.46 058 +0.27 061 +0.28 0.48 +0.25
boflavin(mg) (69.7 + 38.4%) 48.4 +22.2) (51.0 +23.4% (39.8 + 20.5)
rscorbic acid 760 +71.5 61.9 + 80.69 62.4 +50.9 45.7 +44.2
corbic:acid(me) (1383 + 130.0) (1125 + 146.5) (1135 +92.5) (83.0 +80.3)
1) Chewing ability 2) Mean+SD
3) %RDA 4) Salt(g) : Na(mg)x 2.54 /1000

*p<0.05, *p<0.01

: Significantly different from unable of chewing ability by t-test
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Table 7. Food intake of the elderly per day by chewing ability
Males Females
Able” Unable Able Unable
Plants
Cereals & their products 814.1 + 391.47* 588.1 £278.0 684.6 + 202.6* 560.4 £ 196.6
Potatos & starches 21 +£83 12.5 +63.8 84 449 57 +£29.3
Sugars & sweets 29 +£80 29 £ 115 09 £29 3.1 £13.2
Legumes & their products 62.7 + 1409 63.0 +89.3 36.3 £954 59.8 +90.6
Seeds & their products 0.2 £09 0315 1.6 £56 0.7 49
Oils 28 £34 3.7 £143 3.1 45 24 +54
Vegetables 2726 £ 171.3** 156.4 £ 146.1 196.2 £123.0 155.2 £ 101.1
Mushrooms 43 +23 - 1.6 64 -
Seaweeds 26 +63 1.7 £ 5.1 24 +£93 41 111
Fruits & their products 1204 + 2029 90.5 4 220.5 97.0 £138.2 44.7 +105.2
Seasonings 145 £ 113 135 +12.0 125 £11.0 139 £13.7
Beverage & alcohol 120.1 £ 1758 2328 3423 579 £1203 54.8 + 1449
Sub-total 1406.8 + 649.6 1165.5 + 480.1 1110.7 £ 369.7* 901.7 £ 299.7
Animals
Meats & their products 86.4 £ 105.1 49.3 1 56.2 34.5 £50.3 25.7 +32.7
Milk & their products 156 £75.5 08 £25 04 15 1.6 £9.2
Eggs 34 £128 36 £128 19 +6.0 57 £154
Fish - 313+£798 12.5 4281 40.4 £84.2 15.7 £ 38.3
Fats - - - -
Sub-total 145.3 £+ 136.2** 66.7 619 774 +89.2 49.1 £55.7
Total 1552.1 1 696.6 1232.2 £+ 496.1 1188.2 1 405.1** 950.8 £ 313.4

1) Chewing ability  2) Mean+SD(g)

*p <(0.05, *p<0.01 : Significantly different from unable of chewing ability by t-test

5. 4R[S FYATFON IS YR &N o HAE
29
JHEH e FFE e 4 8JAEY AuF
1 BEE 4] A8 FEHUFE Xy AFF
o g AL (BRDAZ 8t EPHFEL ojd] F
BE T WFE F, A9, A4 9+, &=, F84
A7, A2 DMFA|, JdEX]olg=, ADLETR
slo] o} 53] 9 24 (Stepwise multiple regress-
ion analysis)& 3lith. 1 Ad oy Ao
W3 AE-&(%RDA) 4FE VA ¥FE AFT
2 (p<0.001), YHLE3%5H(ADLIHST(p<0.05),
F83 A3 (p<0.05)7F Fe3 Aoz Yehdt
(Table 8).

Table 8. Stepwise multiple regression analysis of the infl-
uence of several variables on %RDA of energy

Independent variables” B S.E p-value
Chewing ability 19.3609 5.2047 0.0003
Self-assessment of health  8.2775 3.4070 0.0165
ADL-score 2.3663 0.9331 0.0214
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1) Age(years)
Economic status{not enough(0), met the need(1), eno-
ugh(2))
Pocket money(1,000won/month)( <10(0), 10-50(1),
50-100(2), >100(3))
Self-assessment of health( poor(0), Fair(1), good(2))
Chewing ability (unable(0), able(1))
DMF-value
The number of teeth remained
ADL-score
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