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ABSTRACT

Objectives: Increasing salt preferences with age are said to increase preferences of
salty foods, thereby leading to greater sodium consumption, which has further
implication for hypertension. This study examined the link between preference of salty
taste and dietary factors and health-related risk factors in Korean elderly people.

Methods: We studied 312 elderly individuals aged > 65 years (male, 100 and female,
212). With each subject, pleasant concentration of NaCl was estimated using the sip-
and-spit method. Dietary habits, food preferences, consumption frequencies, anthropo-
metric and biochemical assessment were assessed.

Results: The pleasant salt concentration was significantly increased in individuals older
than 75 years (p<0.05). Subjects who liked high concentration of salt showed
significantly higher preferences for salty foods (p <0.001). Results showed significant
effects (p <0.01) of fruit & fruit juice consumption frequencies, MNA (mini-nutritional
assessment), cognition score, BMI, body fat %, waist circumference, arm circum-
ference, calf circumference, vitamin D level that subjects who likes low salty taste were
higher than subjects who likes high salty taste.

Conclusions: The preference for salty taste in the elderly was not correlated with
hypertension. But, increased preference for salty taste with age and increased salty food
preferences may result in higher sodium consumption. Therefore, nutritional education
regarding lowering salt preference and favorable behaviors of low-salt diet is needed to
improve the quality of life in the rural elderly.
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Sex oF k. TN AT FelA el RN sl V1S
vae BESOF 767000897 o) 49 szt F215H (b < 0.05) 9kt B3,
Female 67 (31.6) 145 (68.4) s T o] Als o “

Age (years) I3 T AR AFREE 1Y 7S TelA = e
65-74 63(630)  103(48.6)  0.029* oLt 2% Aol ofglet. wbHel oo} Al 2
>75 37 (37.0) 109 (51.4) 3} FAFAE A 7| ETo| 1Y 7|E TR A

Education (years) N7} koLt o8t 2ol S LhEh A 9iok
0 37(38.5) 107 (53.0) 0.061
e wie e 4909 B, 985, A5 2 VoIFYNE

Seff-rated heath status RBkel] ek 7] S 5est 2k ko] A A5 Bl 92T 2l
Good 36 (36.0) 68(32.1)  0.440 A= 21o)7F Q1T (Table 5). 18U QIA7)5 AdHH
Fair 10 (10.0) 32(15.1)

Poor 54(54.0) 112(52.8) Table 2. Dietary behaviors of subjects by pleasant salty taste

Physical activity (hr/day) group
<1 39(39.0) 80(37.9) 0.934 Group
l<ond <3 16(160) 37(17.9) Low level Highlevel ~ p-volue”
>3 45 (45.0) 94 (44.5) (n = 100) n=212)

Regular exercise Medls (times/day)

Almost not 58 (59.8) 156 (76.1)  0.012% <2 5( 5.0 10( 4.7) 0913
1 — 4 times/wk 19(19.6) 21(10.2) >3 95 (95.0) 202 (95.3)
> 4 fimes/wk 20 (20.6) 28 (13.7) Skipping breakfast

Smoking No 98 (98.0) 195 (92.4) 0.049*

No 79 (79.0) 163 (76.9) 0.271 Sometimes 2( 2.0 16( 7.6)

Quit 15(15.0) 25(11.8) Regularity of meal time

Smoking, currently 6( 6.0 24(11.3) Regular 62 (62.0) 143 (67.5) 0.344
Drinking Imegular 38 (38.0) 69 (32.5)

No 76 (76.0) 161 (75.9) 0.955 Regularity of meal volume

Yes 24, (24.0) 51 (24.1) Regular 47 (47.0) 104 (49.8) 0.650
Medicine intake (no. of prescriptions) Iregular 53 (53.0) 105 (50.2)

0 13(13.0) 33(15.6) 0.733 Night snack

1-2 57 (57.0) 122 (57.8) No 88(88.9) 171 (81.0) 0.082

>3 30(30.0) 56 (26.5) Yes 1(011.1) 40(19.0)

1) pvalue of y*test 1) pvalue of y*test:

2) N (%) 2) N (%)

* p < 0.05 * p < 0.05
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Table 3. Preferences of food taste by pleasant salty taste group

Group
Preference Low level Highlevel — p-value”
(n = 100) (n=212
Salty food
Like 31(31.02 110(51.9)  0.000%**
S0 so 16(16.0) 38(17.9)
Dislike 53 (53.0) 64(30.2)
Sweet food
Like 59(59.0) 147(69.3)  0.141
S0-s0 17(17.0) 22(10.4)
Dislike 24 (24.0) 43(20.3)
Sour food
Like 28 (28.0) 50 (23.6) 0.580
So so 13(13.0) 24(11.3)
Dislike 59 (569.0) 138 (65.1)
Bitter food
Like 16(16.0) 27 (12.7) 0533
S0 so 19(19.0) 34(16.0)
Dislike 65(65.0) 151(71.2)
Hot food
Like 31(31.0) 61(28.8) 0877
So so 20 (20.0) 47 (22.2)
Dislike 49 (49.0) 104 (49.1)
Light (plain) food
Like 70(70.0) 150 (70.8) 0.451
So so 21(21.0) 35(16.5)
Dislike 9( 9.0 27 (12.7)
Greasy food
Like 21 (21.0) 65(30.8)  0.159
S0 so 16(16.0) 35(16.6)
Dislike 63(63.0)  111(52.6)
1) p-value of y*test
2) N (%)
% p < 0.001

Table 4. Frequencies of food consumption by pleasant salty

taste group
Group

Low level High level ~ p-value”

(n = 100) (n=212)
Meats? 085+1.05 1.49+330 0.0171*
Eggs 1.82 +£3.88 1.89 £4.44 0.887
Fishes 1.46 £2.32 1.81 £4.71 0474
Legumes 3.27 £ 4.89 3.41 £530 0.814
Doenjang & Gochujong  6.84 + 6.80 8.52 £929 0.072
Milk & it's products 2,70 £5.52 1.656 £4.73 0.103
Fruits & fruit juices 4,39 +£7.96 297 £590 0.111

1) p-value of t-test

2) Frequencies of food consumption: times per week
3) Mean £ SD

* p < 0.05

Table 5. Quality of life index, depression, cognitive function and
Mini-nutritional status assessment by pleasant salty tfaste

group
Group
Low level High level p-value”
(n = 100) (n=212)
QOL (Nam's score)? 0.87 £0.18¥ 0.88 £0.13  0.667
MNA score”
Basic 106 £2.1 99 +22 0.005%**
Secondary 109 £20 10.3 £2.1 0.014*
Total 21.6 3.6 202 +3.6 0.002**
Depression (GDS)Y
Normnal 88 (88.0)¢ 178 (84.4)  0.491
Depressed 12(12.0) 33 (15.6)
Cognition (KMMSE)”
<14 4( 4.0 12(567)  0.047%
15-19 8( 8.0) 39(18.5)
20-24 34 (34.0) 74 (35.1)
>25 54 (54.0) 86 (40.8)

1) p-value of ttest or y>-test

2) Quality of life index score by Nam HS ef. al. (2007)
3) Mean £ SD

4) Mini-nutritional status assessment score

5) Geriatric depression scale: depressed > 7

6) N (%)

7) Korean mini-mental status examination

* p < 0.05, **: p <0.0]
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Table 6. Anthropometric and biochemical measurements by pleasant salty taste group

Group
Low level High level p-value"
(n = 100) (n=212)
Anthropometric measurement
Height (cm) Male 1634 £ 58 161.7 £ 59 0.158
Female 1484 £ 64 1475 + 54 0.312
Weight (kg) Male 624 £10.3 563 =+ 82 0.000%**
Female 526 £ 7.9 488 £+ 7.3 0.000%**
Body fat % 30,1 + 822 259 + 89 0.000%**
BMI (kg/m?) 23.8 £ 3.1 220 £ 29 0.000%**
Waist circumference (cm) 845 £ 85 80.0 = 8.1 0.000%**
Amn circumference (cm) 26,7 = 3.1 251 + 3.6 0.000%**
Calf circumference (cm) 3195t 3.68 30.63 £ 3.43 0.002%**
Blood pressure
Systolic b.p. (mmHg) 1163 £15.0 117.7 £17.3 0.503
Diastolic b.p. (mmHg) 741 £ 7.5 75.7 443 0.714
Biochemical measurement
HPATC (%) 591+ 0.53 607 £ 0.75 0.053
Fasting blood glucose (mg/dL) 91.4 £221 909 =£21.7 0.828
Total cholesterol (mg/al) 173.7 £394 175.4 +355 0.707
HDL-cholesterol (mg/dL) 470 £ 96 450 £11.2 0.134
LDL-cholesterol (mg/dL) 99.9 +£328 103.4 +322 0.376
Triglycerides (mg/dL) 128.4 +65.7 127.5 +68.38 0.909
Vitamin D3 (mg/dL) 29.6 £11.7 248 + 9.3 0.000**
Albumin (g/dL) 419 £ 0.30 438 £ 2.99 0.534
1) p-value of t-test
2) Mean £ SD

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

Table 7. Correlation between pleasant salt faste concentration, food consumption frequencies and various risk factors for health

Age Education QOL (score of Depression Cognition MNA Score?
(yrs) (yrs) Nam)” (GDS)? (KMMSE® Basic Secondary Total
Poasantcone. | 0.119%9 0185 0.037 0.135*% 0,158+ 0128 0131 0.153+
of NaCl Frequencies of food consumption (fimes/week)
Meats EQgs Fishes Legumes Doenjang efc. Milk Fruits
Pleasant conc. 0.083 0.025 0.020 0014 0.099 0,078 ~0.154%
of NaCl
Body fat % BMI Waist cir. Arm cir. Caif cir.
Pleasant conc. 0216 0,197 02174+ 0.172%+ 0,167+
of NaCl
SBP DBP Fasting blood glucose HoA1C
Pleasant cone. 0.046 0.046 0.021 0.145*
of NaCl
Total cholesterol HDL LDL G Albumin Vitamin D3
Pleasant conc. 0,026 0,061 -0.008 0.000 0001 02544+
of NaCl

1) Quality of life index score by Nam HS et. al. (2007)

2) Geriatric depression scale

3) Korean mini-mental status examination

4) Mini-nutritional stafus assessment score

5) Pearson’s correlation coefficient (adjusted by age and sex except age’s correlation was adjusted by sex)
* p <0.05 **: p<0.01, *** p<0.00]
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S Bk HA M s} oy QIAkE k] Al
& 7l A2 (Table 7), f-2nlst A3 A7) 25t

] EH—;;} 7] c:,loﬂ [qt_ 1/\_1,]_ u] 7—]71— _,4640];(]. 7]_,] 31],_].
AlE A8kl

Applo] QIAJEkAL Q= 7 SH), A% S5 HIE sollA
= Lol Zle)7F QIAE A} V]S ete] 119 V]S et
B} w%7|3o] A, 32 AR 55 she vl&o] 8t
Al %2 (p <0.05) 3= & uf, wSTo] 575 41
Al B R F0] 1kl Efo] Hvhs AME, S JUA
2 gl B b vigh e ko ' FolrlS & Al o]
ASS olo

Kim % (2009) 2] d7-ollA dgto] a1 QJokAa] 5

o] W2 ol g VEFAFVE Eaths Raeks
7}, Kim 5 (2012) 3} Shin % (2008a) 2] 1 -ellA] m]z}st
AT} eT5, S A Hs ZloR WETE YA
o by A W= AR 9 ASE M4} =olrhs B
S} n)523 Aajoln), et wQl wEet FAE gtz
78 Lee 5 (2010) 9 AA7olr= £ olde] ehunt
Ak 71357} 29k EF AHE 1S folehA B A
© 7 Rkl 9, Kim & (2013) % 3= Al YEH 3}
AT B4R Fredsin 37ds, dE ol &
ak9) 0] AARE, et o) 9l

ol et ANES B u, Aol et 7T Ao ~7}
ghof| we} S7VSHAINE AR, BAlG=E, 155 52 <!

¢

=

WSTE 5
TARE) A AT A e S L]_ﬂ_q};q 3 Qo). ukef
A AFE7} 5k 71 i 7 kel ot ) B g} A

HF 9 AR EIAE 7o) IAIE ws| L o)l5 FAR &
FalH = E% kst F Q 7} Qi sk A G2 A ook
Fo] AE ] YER FdF 0] 74
2008b; Jung 5 2013)Z & uj, B A}
A= AA| AR o2 we7|7o] Feols &

o] wikalE 5w} Bedo] glome gfow A4

SR
F A

ro

2188 W8-S AA e 28 GIE 7|hE 5 s Ao
2 AR ELH
Al A 57 DA 918 21171l thisk

AT A= XA &1 T (Choi—Kwon & Kim
1998; Sung & 2009; Ronksley & 2011; Son 2011).



2 ZAPNA A S ATk Vs e AT o
ERFA] QE9kTE 3 ARt ohye} Kim 5 (2013) 9] o=
320 YEF Ao FTe] 17 s SACA & o
o} SHIEE TRl R Ak gk =7} Choi—
Kwon & Kim(1998) 2] 7ol E vt} 14 7185
© HEFY Ao IARE FA S5k o] ¢l
The A& & o, &5k 73 s 549 S79he Fash
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1E} T WIS A5 o] §lo P ®E (Choi—
Kwon & Kim 1998; Sung 5 2009) &4 7| S =9} A&
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o

ol
S

I

ofrt

= Aol F715 o] WIZkET} REFR AAbAITI0] 2
4% o)) AAk2 Sk Hlfo] 3k
& 2 ), Ao} 3 5 BipHe A
o

EE o UYEF IJiFE e 9l

A3 313 (Shin 5 2008a; Kim % 2012), A& H
Zol3lal (De Souza 5 2012; Lee 2013) 2 2212] 415

7 % (Kim & Lee 2009; Kim 5 2011) 1 &F
AT A5 1 71 EETro] AR V| E TR A
218 Fokshz= vlEo] folshA =3th(p < 0.001). Bt
o ATof|A] F=ele] YEF rpdH e 7odshs 2
A ET0 7 71X 9} g 5o] ¥3H AR (Moon & 2009;
Lee % 2010; Kim 5 2012), &9 A7/HF Kim &
Choi 2007; Kim & 2012)& E1L A%k 8=}l 53] &
& =R19] Aol AAF7E 7P Hol AFshe AEel2
2 AT AFNEE 19 7557 A 7 EET ¢
o] xpo] 7} vrehA] ek=th(Kim & Choi 2007; Kim &
2011). ¥hdel 119 7| S et (P T ol A 73
(P8 1) B AAE AQs ek 1AdFo A
FWE (Kim & 2011, B 9 HUFAF7o] AFRIE (Yon
% 2010; Yang 5 2011; Lee 2013)7} 23HA) Wk,
Gt} AAAAIE LERE 255ro] Aol Ho#] ¢
& A2 Kim 5 2014)2H=7F adgtoly wE&5 5 8
2] QoAM= ARE Al Qe Aaf, MARF, FAE, 2L
T2 5] AFAREZL FelstAl vkt (Sung 5 2009) 3L
S}, o) 9} 22 AnfS3) B AL A3E sl B, 2 2
AP AR E B8 13 T AR AR EY )
AT AN NN 19 7 E e A 7| s 7

do rl (T

of] $-2)3F xfo]= o QAN 1 AHTkE Tdsirial B 4= Q)
o}, 3k 5 w0l A g FHA) 8ol et S 2 A
o A4 off ¥ ZARIA 1Y 7| ZE o]
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(Kim & Paik 1992)+= A& AJASEL Ao} 23y

215 1 EolstaL 9l 1k
A 7| 2k 257] gtelut o]¢h]
7} A3k o9} o] Anke] 7] T of Aty AdaAlTE
AATH= 21 Kim 5 (2011) 9] 5& 432!
33 bk Qlok, AR Folskal A 52418 U
gk FtellA] 2] 7k YERA] 92 o] H]5:3t AAHIE
717 SEluet gEolehs A4 AEske] 5wl A,
o™ A 7| 57} A A 215%-2] AF s BA7E o]
A8l Tl TaijA of A+g D e gt

wd ¥EEY FFe A E, HDL-FeAHE, LDL-
FYUREE, TAE, SR MR F 7 hel 2jo)7h
YERA] okortt. ot Geld Ao 4] 28t Afo]= ol
Antk 319 7| Z o] A 7| EE TR - AES LE
itk whabA] B AR 2 1Qlof] QlojA Ak 7k g
oF g9 2 N (AT BATF YIS

Kim 5 (2014) 9] 404 o)/ AQATex YEF 43
o] WeS= W= 3E S Y7} 2L o xk= BMIS} 312
Sd7F Za, A A4t 2 5o AF e Ukt
3L 3} o) B o), /) B Alde] ¢ Wo| W] $F
3 4= ok F53 = Qv e 2 Abel A= A9
7| o] 19 7| S et Zre] okt A4t 1218k
Al =332 (p < 0.01), AATE, BMI, slgl=dl, Z5=4,
FolelEd| 5ol A JEREe ™ (p < 0.001), QA s &=
3k =3k ((p < 0.05). T3 I3 vlER] D3 4=0] #-2J38F
Al =9k (p < 0.001) o= YEFZ HleR] D3 (k] 2]
A AR ks YEFY 2] Il 7]Q1st 3
o] obd7} AZheT) &, UYEF A3t T7lska 2o ol
o] S7VeEE YERS] BAFHE Zae A 24
of T4 %2 JFe v|A A YA dllEThar 121 (Choi
& Jo 1996; Mizushima 5 1999; Foxall 5 2008) ¥ 1L



7] witoltt. whebA ol e Aikes FoEl & o, A4

NEET 5 UEF 417 SFo] v Alle] 19 7B ET
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0.01), $-850°] =255 (p < 0.05), JFIE7F =
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ER D3 (p < 0.001) 8} oA S vepllar, Jad A
2 (p < 0.05) 9= AAATAS eI 2 B 24 gt
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FHF W E 5T 4 1S Zo|2 & (Pangborn &
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S A W AEEg A 8E ) Al =31 (Lee
1997; Chung & Shim 2008; Kim 5 2012), &71%F A
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% 4 9t} (Blais 5 1986; Chang 2010) shc}, sk 9

e} 5E2] de71 o]% Ale A3 MF 7} a3l
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