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The Relationship between Masticatory Ability and Dietary Intake in Elderly
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Table 1T Physical characteristics of the subjects
Difficult Normal
Total . .
Chewing Chewing
n = 44 n = 13 n = 31
Mean *= SD Mean * SD Mean * SD
Age(yr) 75.3 = 6.8 77.7 = 7.4 74.4 £ 6.5
Sex (male/female) 6 /38 3/10 3/28
Hight (m) 1.51 = 0.06 1.50 = 0.06 1.51 = 0.06
W eight (kg) 50.9 + 9.5 50.8 + 10.3 50.9 + 9.3
BMI (kg/nd) 22.3 £ 3.2 22.5 £ 4.0 22.2 £ 2.9
Grip strength, right(kg) 20.9 = 6.4 19.0 = 5.8 21.9 = 6.6
Grip strength, left (kg) 18.9 = 6.8 17.4 = 4.8 19.7 = 7.6

TR O SRR Z Table 1 (278 L7z, HUERHENS X 21060 2 WAEEL3% (29.5%) & B @RE3]
% (70.5%) L ORI, &K, AE, BML B OWTNICBWTH AREIALDN Lo 7.
2. HEODIRAE ERHIGS

Table 2 Number of teeth and masticatory force

Difficult Normal
Total . i
Chewing Chewing
n = 44 n = 13 n = 31
Mean *= SD Mean * SD Mean * SD
Number of remaining teeth 18.6 = 11.5 10.3 = 11.8 22.1 £ 9.6 *x
Number of artificial teeth 11.9 = 10.2 20.9 £ 11.0 8.1 = 9.8 sk
Number of teeth used 30.5 = 1.5 3.2 = 0.8 30.2 = 1.8
Masticatory force, right(kg) 21.3 = 15.0 13.8 + 10.2 24.7 = 15.8 *
Masticatory force, left(kg) 21.3 £ 16.4 13.8 = 9.4 24.8 £ 17.9 *
*%p <0. 01
* p<0.05

WOREBIZHET 27 ¥ 7 — FHEOREZ T able 2 12718 L 72, 5RAF B EBUIIND 20 W T10. 3+
11,84, Tl T22.1+9. 6K L HEE (p<0.01) A SNz, FHREIIMDO R WIET20.9+
11,0, T8 1+£9. 8K L AR (p<0.01) DA SNz, HHBEIZMD 2 Wi T31.2+
0.8%, @M T30.22 L.8RLAEEFAONE o7, TOTEH,D, HBICHES 2L
ZHhE) PR, FEHEGOTHAL TV LK TIER L, BFRKOBENIRTH Y, KT
BB EIEAIZL K, ZWVEHART VI ENHLNE o,

FAH—RKEROILEI L, WD WO T13.8+10. 2kg, A M T13.8+9. 4kg, Tl
DA T24.7£15.8kg, EMIT24.8%17.9kgTH Y, Jidi & 1T 2 W IED UG )3 mAE
EDAEEIC (p<0.05) K25 7.

Iy & SRAF B O M % fig. 1-1, 1-212, MR & R OMB % fig. 2-1, 2-21TR" L7z,
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W3 D) & FRAE R O M BIAR %120, 53 (p<0.01), WHME)) (ZEMl) & FRAFHi%L 0. 48

(p<0.01) LIITIEOHBIBRD D Sz, 72, IS (HE) & FeRE T—0.45 (p<
0.01), WHMR)) (M) &k ©—0.45 (p<0.01) &IICHOHMBEFRIRD bz, L
72ho T, BAFRBAL CIZEIHB & 2D, REBDS VI EHEIIK < % 2 @i A
RO BTz, MG & A SR O B3 A B M AR DT RD S e o 72,
3. BREEIRRRE

FHRCEREIC X B KFEEAURIL O R & T able 312, EMAEHHEIURDIZ T able 4 (2R L7=.
T A F — JEHGE XD 22 WRET1473 + 274kcal /day, 5@ #E T1751 £433kcal/day TH ),
WD 22 WEED Ji A T (p<0. 05) A r o 7o 2 AE BT AV F—HIIiD 2 WEFT13. 9+
2.3%, HERET15.2£2. 7% Th > 7205, ARZEITRO GN G o7z JRE T AV F —HIZHD
W HET25.4£5. 0%, HEET29.226.0%TH D, D 2 WO F A EIZ (p<0.05) 22>
72 BAKAEH T OV F — 3D 72 WEET60. 7+ 5. 5%, R T55.6+8.1%TH V), bk
WO AH IS (p<0.05) F <, WD WHIZSEEE X ) = ROV ¥ — & & R LIRS L
TWAHIENW LML R

ZOMOREFZETHEEDPALNIZLDE LT, S I Y DAMD R WEETS. 1£2.2ug/1000
keal, ¥ HET6. 2% 1.3 ug/1000kcal TH V), D 2 WEEDHEIC (p<0.01) Ehorz. —,
SRR (L8 22 W HET8. 76 £ 1. 90 g /1000kcal, % 5##FT10.44+2.58 ¢ /1000kcal TdH V),
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Table 3 Total energy intake and nutrient intakes

Total DiffiC}llt Normal

Chewing Chewing

n = 44 n = 13 n = 31
Mean * SD Mean = SD Mean * SD
Total energy intake (kcal/day) 1669 = 410 1473 = 274 1751 = 433%
Protein/energy (%) 14.8 £ 2.6 13.9 = 2.3 15.2 = 2.7
Fat/energy (%) 28.1 = 6.0 25.4 = 5.0 29.2 = 6.0%
Carbohydrate/energy (%) 57.1 = 7.7  60.7 = 5.5  55.6 = 8.1%

Calcium (mg/1000kcal) 363 + 91 332 = 78 376 = 94
Iron (mg/1000kcal) 4.3 £ 0.8 4.2 = 0.9 4.4 £ 0.7
Vitamin A (« gRE/lOOOkcal) 334 = 135 316 £ 157 342 = 126
Vitamin B: (mg/1000kcal) 0.49 = 0.10 0.45 = 0.10 0.51 = 0.09
Vitamin B: (mg/1000kcal) 0.63 = 0.13 0.60 = 0.11 0.64 = 0.14

Vitamin C (mg/1000kcal) 62 £ 29 60 = 38 63 = 25
Vitamin D (4« g/1000kcal) 6.7 = 1.8 8.1 £ 2.2 6.2 = 1.3
Saturated fatty acids (g /1000kcal) 9.94 = 2.50 8.76 = 1.90 10.44 = 2.58%
Polyunsaturated fatty acids (g/1000kcal) 6.40 = 1.33 6.00 = 1.04 6.56 = 1.42

*xp<0.01
* p<0.05
Table 4 Food intake by food group

Total Diffic }11‘5 No rm al

Chewing Chewing

n = 44 n = 13 n = 31
Mean * SD Mean * SD Mean * SD
Grains (g/1000kcal) 189.6 = 70.6 ~ 225.5 = 72.8 174.5 = 65.1%
Legumes (g /1000kcal) 36.4 £ 24.0 30.9 £ 22.6 38.8 £ 24.6
Vegetables, green and yellow (g/1000kcal) 50.5 + 35.3 45.2 + 42.1 52.7 = 32.5
Vegetables, other (g/1000kcal) 77.8 = 49.2 61.3 = 47.6 84.8 = 48.9
Fruits (g /1000kcal) 77.7 £ 54.7 8.4 £ 66.5 74.5 £ 49.8
Fish and shellfish (g/1000kcal) 43.6 = 26.0 36.2 = 26.4 46.7 £ 25.6
Meat and poultry (g/1000kcal) 26.2 £ 22.6 18.8 £ 25.7 29.3 £ 20.8
Eggs (g/1000kcal) 18.0 = 14.1 27.5 = 17.7 14.0 £ 10.3*
Milk and dairy products (g /1000kcal) 99.4 £ 67.5 78.6 £ 57.9 108.1 = 70.2
Fats and oils (g/1000kcal) 5.2 = 3.0 5.1 = 3.1 5.3 = 3.0
Sweets (g /1000kcal) 38.4 = 25.9 32.3 £ 26.9 41.0 £ 25.4

#p<0. 05

D 2 WHEIZBWTHEID (p<0.05) HHEIDLho7z. ZOMOKER BT, AKX

VRO NL o T2Ds, ANVITA, $ E¥IVA, ¥¥IVB, E¥3IVB,, E¥3:

C, Pafaiigz &, 13& A EDREZDEIEIIED 2 WEE T o7z,
FMBEPHEICRILI D W, BEEIIN D 2 W C225. 5+ 72. 8 g /1000kcal, il CT174.5+
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65.1g /1000kcal, JIEUEIH0 72 WEET27. 5+ 17. 7 g /1000kcal, i #E T14. 0+ 10. 3 g /1000kcal
THY, WOBVWHIZBWTHEIL (p<0.05) £ PRI TN
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PRI % W00 70 W THE, THIB RS AR 8 2 @B & L C 2 RIS/, Efns oM % & 5T
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T19.7kg TH o> 72, MBEICHEEZIA SN o725, EADRITE B IS 72 WEED -l
DR E AR S 7. Yoshino et al. i, B & HIZE OB OMHBIZDOWT, ) 2%13kg
XAl edl, Wikt ETONYDPUELREBIC R LEENTTL S ERALTNS.
T/, BOMWEROERZRT/INTG A= —ThHY, HEEDQOLE RO/ DEELREHD—
DTHDHEHRELTWDE., RIFEOMREDORIZ, WO WiE & @i L b IS EL513kg
VDETHY, HIELTUEEHTE 2N EH LTS LRI NT.

2. PEFEBENDBIEFE EHwDIREE

THZORER RO TR OAEWLEETH Y, TENOS  OHEOREEIC L > TT
b TWwab, EYEERLTH S, KHr (W), wik, BE, SWER, BTaro3x&F
ZIHMBHRAEA D ), SO OBEIIMY Lb0TIdAR L, MEICHEEL, #ELA-TWD
7280, BREEE BB, EREMIEHE, WET2FHIFEREBRBEIE ST SEFLI00H Y,
NHIERIRE O S V5 B % 5 FE AT & 0 3P 5 2 i B XTI, S &2 il U 728 R & Pl 5 % NH I g
IR (i y), 73 8) = 2% EOYPHRER» SIHBOM#EITE & L IZERT LY
HamARHT X e T 245, WRICLERRET) 2 ME T 2R EHEMTREDE (7L Ay —
WERE) BB DY, LarL, IhO0KkIE, Bk EaR ez L8 L 32 0 TEMNE %
EDYT, L OMBHIATH ICIEINETH 5.

AWFZEIZBWTIE, N T A4 A4 TRENEI 2 HCTIH@ I 2 e L7z, RIFZETHW -4
IN—=HFN T+ — A X —FGM10 (EFFEE) &, HENICTEAT AT MR ©Z)E
HREPEW72ORE LT, BRETIMIESFRME ML L7/ CRR RNV T4 5 4
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FEEHE LTS,

AfgeClx, HRHEEL KL 206502 MET 572012, HEHBICX 57 v 7r— Mz
1572, Agerberg et al.” 13 [EWANMED T35 ] &) BRI LCIHMERE)) % B ikl &
DT vr— MR E LR, S o H CEHZIHE Lok Ez L Rl Tw
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TeEME LTS, F7o, &S IE, BAARKE HOHEIC X 2R OBFRE AT L,
BAFREAD A % 0% L DI RO ] EIEABIMT 2@ %2R L7722 L 2HEL TV 5.
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TR D 22 WEET10. 34, WlBBET22. 1R L, O R WHHITAEIC (p<0.01) FRAEHEA
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DTS 20 WIE O NG L @B & D A RIS (p<0.05) K< (Table2), #—KHEBOIHET)
KFIZH QR X 2HBEEN OB T OBERICE > TWAL I EDBHLNE K572,

F 72, MG LRI IEO MBI BR RO b (Fig. 1-1, 1-2), F7z, IH§E&
FHEWE CROHBBFEA RO SNz (Fig. 2-1, 2-2). L2 ->T, BEFRESSZ VIZE
HIBERE < 2D, JRBADEL WIT TR L B AW S 2 & -7z, B &
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WACE THIM L, Z o3 & 3 m 4 1I2mA L, 60 Tik20 o2/ 312k, ik
S5 LB OBPRIZESICHL RDEMELTWAE, DLEX D, BRAREE MR LI
Nefrd % 2 L75 BEiE OB 2 HRO7-OICHETH D I LARIE SN,
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AIFFEDRER, WD 22 WERIZ AR L R L CRFHEIICB VT, ZORRLEMET LT
LRIV F —HIGE L, WO R WEET1473keal/day, HiE#ET1751keal/day TH D, D
HWEED T REIC (p<0.05) A7do72 (Table3). FATHIZEIZBWTD, HOEELR LI
IOIMBEENAIMET L, BRI ANVF—EBRNEICEELE5 252 EHEIhTnE oW,

F 72, WO VBRI @R X Y BRI T AV F—EEIC (p<0.05) m<, BET AV
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ThH, HERE OB TIC L D REEPOEMMET T2 2 LHHESN TS,

FATERHEIURIL (Table4) T, MO R WHIZEFZAEIC (p<0.05) £ WML TE
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Abstract

In this study we examined the masticatory ability in 44 independent elderly individuals
(75.3+6.8 years) divided into self-assessed  difficulty chewing group (DG, n = 13)
and normal chewing group (NG, n=31). The number of teeth (remaining natural
teeth, artificial teeth, teeth used including artificial teeth), masticatory force (measured
with portable hand-held occlusal force meter), and dietary intake were investigated
and analyzed.

There were no significant differences between the two groups in age, height, weight,
BMI and grip strength. No significant difference was observed in the number of teeth
used, but the DG had significantly fewer remaining natural teeth, and significantly
lower masticatory force. There was a positive correlation between the number of
remaining natural teeth and masticatory force, and negative correlation between the
number of artificial teeth and masticatory force. It was therefore considered important
to retain as many natural teeth as possible, in order to maintain masticatory force.

DG had significantly lower intake of energy, but higher intake of carbohydrates.
DG also had significantly higher intake of grains and eggs. This implies that elderly
individuals with chewing difficulty tend to eat more foods which become soft and
easily chewed after cooking.

In conclusion, it is important to maintain natural teeth and masticatory force in

order to retain a balanced dietary intake.





