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ABSTRACT

Objectives: To evaluate the critical environmental factors on healthy-aging of Korean
people, we investigated the significant factors influencing health status of septuagenarians
living in rural area of Jeonla province, known to be one of the representative longevity
regions in Korea.

Methods: We divided subjects into healthy group (36M/25F) or poor-health group
(26M/73F) based on self-reported health status, body mass index, a number of
prescription, and blood test data. General characteristics, physical measurements,
lifestyle, dietary behavior and nutrient intake, physical health and mental health data
were statistically compared between the two groups.

Results: Average age was not different between healthy group and poor-health group in
men and women, respectively. In men, significantly favorable factors to health were
observed to be higher education, regular exercise, higher grip strength and walking
function, body mass index (> 18.5 kg/m?), moderate frequency of drinking and eating-out,
non-smoking, normal red blood cell (RBC) count, higher serum dehydroepiandrosterone-
sulfate (DHEAS) level, good digestive function and appetite, normal hearing function,
regular meals, adequate vegetable and fruit intake, diverse food intake, adequate energy and
nutrients (protein, vitamin B,, B, C and E, folate, niacin, P, Zn and K) intake, higher mini-
nutrient status assessment (MNA) score and low level of depression. On the other hand, in
women, those were literacy, living arrangement, moderate frequency of drinking, healthy
teeth, higher grip strength and walking function, bone mineral density, normal RBC and
white blood cell (WBC) count, higher DHEAS concentration, higher MNA score, normal
cognition and memory function, having snack and adequate fruit intake.

Conclusions: These results could be useful to plan effective strategies to increase
health-life expectancy of Korean old people living in rural areas.
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Table 1. Distribution of the initial volunteers in health status parameters

Men (n = 177) Women (n = 323) p-value (x2-value)
Age (years) 74.2 + 2.8Y 740 £ 2.9 0.5110
Subjective health status
Self-rated health
Good 81 (45.8)% 83 (25.7)
Fair 16( 9.0) 43(13.3) <[2[36055];;]*
Poor 80 (45.2) 197 (61.0) '
Objective health status
BMI® (kg/m?)
Low weight (< 18.5) 16( 9.0) 25( 7.7) < 0.00]##+
Normal (18.5<and < 23) 92 (52.0) 120(37.2) [15; 2818)
Overweight (23 <and < 25) 40 (22.6) 76 (23.5) '
Obese (> 25) 29 (16.4) 102 (31.6)
Medicine infake (No of prescriptions)
0 56 (31.6) 45 (14.0)
1 59 (33.3) 95 (29.5) < 0.007#**
2 38 (21.5) 103 (32.0) (32.0261)
>3 24 (13.6) 79 (24.5)
HBalc? (%)
Normal (< 6.5) 149 (89.8) 267 (87.0) NS
High (> 6.5) 17 (10.2) 40(13.0)
Serum albumin (g/dL)
Normal (> 3.5) 159 (98.8) 303 (99.7) NS
Low (<3.5) 2(1.2) 1(0.3)
GPT® (U/L)
Normnal (< 40) 152 (94.4) 291 (95.7) NS
High (> 40) 9( 5.6) 13( 4.3)
GOT” (UL
Normal (< 40) 136 (84.5) 273 (90.1) NS
High (> 40) 25(15.5) 30( 9.9
Hemoglobin (g/dl)
Normall 144 (87.8) 249 (81.6) NS
Llow (< 13 (M), < 12 (F)) 20(12.2) 56 (18.4)
Hematocrit (%)
Normal 135 (82.3) 245 (80.3) NS
Low (< 39 (M), 36 (F) 29(17.7) 60 (19.7)

1) Mean £ SD, 2) n (%), 3) Body mass index, 4) Hemoglobin alc, 5) Noft significant, 6) Glutamic pyruvic fransaminase,

7) Glutamic oxaloacetic transaminase

% p < 0.001

Volunteers (aged 70-79 years)
n=500 (177 men, 323 women)

l

Subjective(self-rated) health

assessment
good: poor;
men(n=81) men(n=80)

women(n=83)

women(n=197)

Objective health assessment

> U A W N

. anemic(=1) or not(=0)

. low weight(=1) or not(=0)

. medicine intake>2 descriptions(=1) or <1(=0)
. diabetic(=1) or not(=0)

. low serum albumin(=1) or not(=0)

. abnormal liver function(=1) or not(=0)

good (sum=0);
men (n=64)
women (n=35)

poor (sum=2);
men (n=78)
women(n=87)

Healthy group

Poor-health group

good & good;
men(n=36)

women (n=25)

poor & poor;
men (n=26)

women(n=73)

Fig. 1. Flow chart of selection process of healthy or poor-health persons.
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Table 2. General characteristics of the subjects
Men (n = 62) Women (n = 98)
Healthy Poor health p-value Healthy Poor health p-value
(n = 36) (n = 26) (x*value) (n = 25) (n=173) (x*value)
Age (yrs) 737 £31" 734+ 25 NS 73.4 £ 25 739 £ 3.2 NS?
Current job
Farming 28 (77.8)% 24 (92.3) NS 17 (68.0) 47 (64.4) NS
Others except farming 1(28) 0( 0.0 1( 4.0 1(1.4)
None 7(19.4) 2(7.7) 7 (28.0) 25(34.2)
Education (yr) 6.3 £ 3.1 4.7 £ 40 NS 22+ 29 1.3+22 NS
0 3( 8.3) 6(26.9) 0.0359+ 13 (52.0) 49 (67.1)
O<and <6 4(11.1) 6(23.1) (é 6555) 6(24.0) 14(19.2) NS
26 29 (80.6) 13 (50.0) ' 6(24.0) 10(13.7)
Literacy
Literate 33 (91.7) 21 (80.8) NS 15 (60.0) 25(34.2) 0.0375*
only able o read 1(28) 1(3.9) 3(12.0) 6( 8.2 (6.5647)
literate 2( 5.6) 4(15.4) 7 (28.0) 42 (57.5)
Living arangement
Alone 2( 5.6) 2(7.7) 16 (64.0) 24 (32.9) 0.0395+
With spouse only 31 (86.1) 23 (88.5) NS 8 (32.0) 39 (63.4) {é 3365)
With spouse and children 2( 5.6 1( 3.8) 0( 0.0 6(82 '
Others 1(28) 0( 0.0 1( 4.0 4( 5.9
Economic status
High & upper middie 20 (57.1) 7 (26.9) NS 3(12.0) 21 (28.8) NS
Middle 10 (28.6) 13 (50.0) 15 (60.0) 29 (39.7)
Low 5(14.3) 6(23.1) 7 (28.0) 23 (31.5)

1) Mean £ SD, 2) Not significant, 3) n (%)
* p < 0.05
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Table 3. Blood test and self-reported disease prevalence

Men (n = 62) Women (n = 98)
Healthy Poor health p-value Healthy Poor health p-value
(n=36) (n=26) (x*value) (n=25) (n=73) (x*value)

Anemia
Normal 36 (100.0)" 13( 50.0) < 0.007#%** 25 (100.0) 31 ( 42.5) < 0.007#**
Anemic? 0( 00 13( 50.0) (22.7755) 0( 0.0 42 ( 57.5) (25.1712)

Albumin (g/dlL) 48 + 0.8% 49+ 08 NSY 51+ 06 49 + 08 NS
Normal (> 3.5) 36 (100.0) 26 (100.0) _ 25 (100.0) 72 ( 98.6) NS
Low (< 3.5) 0( 0.0 0( 0.0 0( 0.0 1( 1.4)

Hoalc (%) 59+ 03 66 1.3 0.0194* 60% 02 65 % 1.1 < 0.007 %%
Normal (< 6.5) 36(100.0) 15( 57.7) < 0.007 % 25(100.0) 47 ( 64.4) < 0,007 %%
High (= 6.9) 0( 0.0 11 ( 42.3) (18.5158) 0( 00 26 ( 35.6) (12.1195)

Liver function
Normal 36 (100.0) 17 ( 65.4) < 0.007*** 25 (100.0) 54 ( 74.0) 0.0045%*
Abnormnal? 0( 00 9( 34.6) (14.5776) 0( 00 19 ( 26.0) ( 8.0718)

RBC count (x 10%/mL) 45+ 0.3 41+ 05 < 0.007 %% 41+ 02 39+ 04 0.0131*
Normal 34 ( 94.4) 9( 34.6) < 0.007 %= 25 (100.0) 62 ( 84.9) 0.0394*
Low 2( 5. 17 ( 65.4) (25.4255) 0( 0.0 11(15.1) ( 4.2434)

WBC count (x 10%/mL) 49+ 13 52+ 23 NS 50+ 22 39+ 17 0.0200*
Normal 31 ( 86.1) 19( 73.1) NS 19( 76.0) 35( 48.0) 0.0149*
Low” 5(13.9) 7( 26.9) 6( 24.0) 38( 52.0) ( 5.9246)

Homocysfeine(umol/u 169 £ 45 203 £ 9.1 NS 144 £ 28 152 £ 52 NS
Normal (< 17) 21 ( 58.3) 11 ( 42.3) NS 20 ( 80.0) 50 ( 68.5) NS
High (> 17) 15( 41.7) 15( 567.7) 5( 20.0) 23 ( 31.5)

IGF-19 (ng/mL) 103.4 £ 43.0 84.6 + 42.1 NS 99.1 + 38.8 83.8 + 36.6 NS

HSCRP? (mgi/L) 25+ 58 30+ 67 NS 1.0+ 1.3 21 £ 6.3 NS
Normal (< 1) 23 ( 63.9) 13 ( 50.0) NS 18( 72.0) 50 ( 68.5) NS
Border (1 < and <3) 9( 25.0 7( 26.9) NS 5( 20.0) 17 ( 23.3) NS
High (> 3) 4(11.0) 6( 23.1) 2( 8.0 6( 8.2

DHEAS' (ug/dl) 66.7 + 44.8 41,9 £ 29.1 0.0116* 40.9 + 38.3 228 + 189 0.0307*

Self-reported diseases, n (%)

' 0.0028%** 0.0080%**
Diabetes 0( 00 6( 23.7) ( 8.9580) 9( 00 17 ( 23.3) ( 7.0438)
. 0.0475*
Hypertension 6(17.1) 9( 34.6) NS 6( 24.0) 34 ( 46.6) ( 3.9989)
Avrthritis 1( 29 4(15.4) NS 8( 32.0 24 ( 32.9) NS
Osteoporosis 1( 29 3(11.5 NS 4(16.0 20( 27.4) NS
Liver 0( 0.0 3(11.5 0.0393* 1( 4.0 5( 6.9 NS
' ) 0.0028%*
Gastroinfestinal 0( 0.0 6( 23.1) ( 8.9580) 2( 8.0 7( 9.6) NS
Respiratory 1( 29 1( 3.9 NS 0( 0.0 3( 4.0 NS
Hyperlipidemia 0( 00 1( 3.9 NS 0( 00 4( 55 NS
Prostate 9( 0.0 1( 3.9 NS - - -

1) n (%). 2) Low hemoglobin (< 13 g/dL for men, < 12 g/dL for women) or low hematocrit (< 38% for men, < 36% for women),
3) Mean * SD, 4) Not significant, 5) GOT > 40 IU/L or GPT > 401U/, 6) Red blood cell < 4.2 x 10%mL for men, < 3.6 x 104mL for
women, 7) White blood cell < 3.8 x 10¥mL for men, < 3.15 x 10%mL for women, 8) Insulin-ike growth factor 9) High sensitive C-

reactive protein, 10) Dehydroepiandrosterone sulphate
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Table 4. Life style and aging-associated basic functions

Men (n = 62) Women (n = 98)
Healthy Poor health p-value Healthy Poor health p-value
(n = 36) (n = 26) (x*value) (n=25) (n=173) (x*value)
Physical activity (hr/day)
<1 4( 111 6(23.1) NS? 6(24.0) 18 (25.0) NS
T<and <3 6(16.7) 6(23.1) 4(16.0) 19 (26.4)
>3 26( 72.2) 14 (53.8) 15 (60.0) 35 (48.6)
Regular exercise 0.0330%
Amost not 15( 44.1) 18(72.0) ( 45440] 17 (70.8) 54 (77.1) NS
Yes (=1 fime/wk) 19 ( 55.9) 7 (29.0) ' 7(29.2) 16(22.8)
Smoking
Never smoked 8( 222 4(15.4) 0.0410* 24 (96.0) 66 (90.4) NS
Quit 22( 61.1) 10(38.5) ( 6.3866) 1(4.0) 4(55)
Smoking, currently 6(16.7) 12 (46.1) 0( 0.0 3(4.1)
Drinking sometimes
No 8(267) 11 (57.9) [01'1072;388; 13 (59.1) 41 (82.0) a'giii’;
Yes 22( 73.3) 8(42.1) ' 9(40.9) 9(18.0) '
Medicine intake (no of prescriptions)
0 22( 61.1) 2(7.7) 13(52.0) 0(0.0)
1 14( 38.9) 4(15.4) <[ﬁ'0£;ZS]* 12 (48.0) 6(82) Tgfg;;;‘
2 0( 00 14 (53.9) ' 0(0.0) 33 (45.2) '
>3 0( 0.0 6(23.0) 0(0.0) 34 (46.6)
Health of teeth
Good 20 ( 55.6) 10(38.5) 17 (68.0) 20 (27.4) 0,001 3%+
Some problems 8( 222 6(23.1) NS 5(20.0) 26 (35.6) “'3 3651)
Lots of problems 8( 22.2) 10(38.4) 3(12.0) 27 (37.0) '
Appetite
Good 28( 77.8) 13 (52.0) 0.0336* 13 (52.0) 27 (37.0) NS
Fair 8( 222 9(36.0) ( 6.7836) 9 (36.0) 32(43.8)
Poor 0( 0.0 3(12.0) 3(12.0) 14(19.2)
Digestive function
Good 35(100.0) 20 (80.0) 0.0220%* 22(91.7) 50 (68.5) NS
Fair o( 00 2( 8.0 ( 7.6364) 2(8.3) 11 (15.1)
Poor 0( 0.0 3(12.0) 0(0.0) 12 (16.4)
Wﬁ'l'g?rgol 24 ( 96.0) 8(42.1) <0.007 %+ 9 (64.3) 20 (39.2) NS
Problem 1( 4.0 11(57.9) (15.8091) 5(35.7) 31 (60.8)
Eyszi?:;l 13( 52.0) 6(31.6) " 8 (57.1) 14(27.5 0.0376*
Problom 12( 48.0) 13 (68.4) 6(42.9) 37 (72.5) (4.3251)
Hiloo"r';?ol 18( 72.0) 6(31.6) 0.0076* 11 (78.6) 32 (62.7) s
Problem 7( 28.0) 13 (68.4) ( 7.1141) 3(21.4) 19(37.3)
Mﬁg:%l 17 ( 68.0) 8 (42.1) \S 9 (64.3) 16 (32.0) 0.0286*
Problem 8( 32.0) 11(57.9) 5(35.7) 34 (68.0) (4.7895)
1) n (%), 2) Not significant
* p <0.05 **: p<0.01, *** p<0.00]
Sk Zpo] 7} gladTh. x9} 4.6 - gl el gh &fo) 7k il ot A ¢
e o bmE wE dgoR A W A A =4 4@;4 8.47& 0% o] el vla}
W AE 2 S5t H o2 IR AT 8] of Bl o] Atk (p < 0.05). R 77T vl
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Table 5. Physical measurement, muscle strength and bone mineral density
Men (n = 62) Women (n = 98)
Healthy Poor health p-value Healthy Poor health p-value
(n=36¢) (n=26¢) (x*value) (n = 25) (n=173) (x*value)
Height (cm) 1641 £ 62" 1626 = 6.9 NS? 147.3 £ 6.3 147.7 £ 5.7 NS
Weight (kg) 622 £ 9.3 55.9 £ 9.1 0.0102* 511 £ 79 50.5 + 9.3 NS
BMP (kg/m?) 23.1 £ 3.2 212 £ 35 0.0297* 23.4 £ 2.6 23.1 £ 3.9 NS
Low weight (< 18.5) 0( 0.0 8 (30.8) 0( 0.0 13(17.8)
Normal (18.5 <and < 23) 20 (55.5) 10 (38.5) 0.0038** 13 (52.0) 23 (31.5) NS
Overweight (23 <and < 25) 7(19.4) 5(19.2) (13.4024) 5(20.0) 16(21.9)
Obese (25 <) 9 (25.0) 3(11.5) 7 (28.0) 21 (28.8)
Body fat (%) 24.7 £ 3.6 24.4 £ 6.2 NS 349 + 3.3 34.7 £ 9.3 NS
Low 1(2.8) 4(16.0) 0( 0.0 4( 5.8)
Normal® 18 (50.0) 9 (36.0) NS 2( 8.0 6(87) NS
High 17 (47.2) 12 (48.0) 23 (92.0) 59 (85.5)
Body muscle (%) 27.8 £ 27.4 £ 2.6 NS 216 £ 1.8 21.8 +£ 3.4 NS
WHR? (%) 928 £ 7.9 91.2 £ 7.1 NS 91.8 £ 6.2 90.9 + 6.0 NS
Normal” 26 (72.2) 16 (61.5) NS 2( 8.0 9(12.3) NS
Obese 10(27.8) 10(38.5) 23 (92.0) 64 (87.7)
Amn circumference (cm) 27.6 £ 23 25.6 = 3.6 0.0093** 27.4 £ 23 26.3 £ 3.6 NS
Grip strength (kg) 29.6 £ 53 242 £ 54 < 0.007#** 20.0 + 5.1 164 £ 5.0 0.0048*
Walking speed (sec/5 m) 41 + 1.3 46 £ 1.2 NS 46 + 1.8 6.0+ 25 0.0108*
Walking distance (step/5 m) 7.4 £1.7 84 +t19 0.0412* 9.4 £+ 26 10.7 + 3.1 NS
BMD? (T-score) -1.9 £ 1.7 25+ 1.1 NS 22+ 15 -27 1.0 0.0483*
Normal (=-1.0) 9(25.0) 3(11.5) 4(16.0) 4( 5.5)
Osteopenic (2.5 <and < -1.0) 12(33.3) 10 (38.5) NS 6(24.0) 23 (31.5) NS
Osteoporotic (<-2.5) 15(41.7) 13 (50.0) 15 (60.0) 46 (63.0)
BMD (Zscore) 030 £ 1.68 -029 = 1.15 NS 0.35 + 1.57 -0.08 £ 0.97 NS

1) Mean =+ SD, 2) Not significant, 3) Body mass index, 4) n (%), 5) Normal range of body fat (%): 19 < and < 25 for men, 26 <
and < 30 for women, 6) Waist-hip circumstance ratfio, 7) Normal range of WHR (%): < 95 for men, < 85 for women, 8) Bone min-

eral density
* p < 0.05 **: p<0.01, ** p<0.00]
Het FU% (T—score) & BAF A7 vjA7d=to] zt

7} —1.99F —2.5% FoF 2pol7t QIolaL, 25 (T-
score < —2.5)°] FFe= HIEE 41.7%2} 50.0%= F
- bl Zpo] 7t fiSitk. oI =1e] 3t T—scores= A7

Hz7re] 242y —2.29) —2.7% 7o) vt B
OJSHA = UAITH(p < 0.05), HTH5 vl&2 2H7} 60.0%
9} 63.0%= zFo]7} gl WHA Ak &8l nl&o] 74zt
16.0%%} 5.5%= 774ro] O =94t dh, F2 Ad]lo] of
WSSk Ao FUEE 750 % Bt Z—scorew
A} o2 B 1 Lhel] 2] 3k Aboli= AN, T
A7) Hit Z—score= 2+ 0.307) 0.352 FdHl <]
PR o FUE7F =9k, v 712 —0.29%F —-0.08
s R =

of| xfo]7} §ldct. Z1eut, S) AN T Wk 17t (3.13]/
o] vAZT(1.03)/) Bt Fo8HA o =k (p <
0.0D), 7AA 0= AAE sR= Ul (77.8% vs 48.0%) %=
F2)3k 2}l = HtH(p < 0.05). A= AZFro] v}
ol H]3te] 5 F 1HAES(0.73] vs 0.48)7F o =
TH(p < 0.05). 6712 ool GUA 7R 22 ES 4
stk A3l = vlES A AT vl A o] 72t
38.9%2} 61.5%, A&} 11772 |7 ro] 742} 44.0%,
63.0%% 214 2fol= §llot viZdre] thas 2 A
S Bt
vl =910 S 2 AR A =] -
s, 79l ﬁ%%hc 2971 Ao|ZANEC Zi= 11 A}
7h - 2 A oE A AR Bl dist 7S
gl ZEo] AFNEE A A3l i B 2 25 o
o 715w 9 7] AdFNI el Qo= A} BTt
- kel Aol 7t Gl ot B o) AR T wAtellA 117
o] B AZER Y 28] =23t (p < 0.05).



152 - FAF 704 =19] 278

Table 6. Dietary behavior

Men (n = 62) Women (n = 98)
Healthy Poor health p-value Healthy Poor health p-value
(n = 36) (n = 26) (x*value) (n = 25) (n=73) (x*value)
Meal (times/day) 3.0+ 01" 3.0+ 00 NS? 30+ 03 29+ 03 NS
Snack (times/day) 0.4 £ 06 02 £ 04 NS 0.7 £ 06 0.4 £ 0.6 0.0424*
Eating duration of meal (min) 15.1 £ 6.6 147 £ 6.4 NS 18.7 £ 103 186 £ 9.7 NS
Frequency of eating out (times/month) 3.1 + 3.8 1.0£ 1.6 0.0062%* 09+ 1.2 0.6 £ 0.9 NS
Skipping of breakfast
No 36 (100.0% 24 (96.0) NS 24 (96.0) 70 (95.9) NS
Sometimes 0( 00 1( 4.0 1( 4.0 3(4.1)
Offen 0( 0.0 0( 0.0 0( 0.0 0( 0.0
Regularity of meal time
Regular 28 (77.8) 12 (48.0) 0.0404* 11 (44.0) 40 (54.8) NS
Sometimes irregular 8(22.2) 12 (48.0) (6.4253) 12 (48.0) 32 (43.8)
Imegular 0( 0.0 1( 4.0 2( 8.0 1(1.4)
Regularity of meal volume
Regular 30(83.3) 21 (84.0) NS 15( 6.0) 49 (67.1) NS
Sometimes irregular 6(16.7) 4(16.0) 10 (40.0) 23 (31.9)
Iregular 0( 0.0 0( 0.0 0( 0.0) 1(1.4)
Supplement or functional food intake
No 22 (61.1) 10(38.5) NS 14 (56.0) 27 (37.0) NS
Yes 14 (38.9) 16 (61.5) 11 (44.0) 46 (63.0)
Preference fo milk
Like 16 (44.4) 13 (54.2) NS 10 (40.0) 22 (30.1) NS
Normall 4(11.2) 2( 8.3) 4(16.0) 15 (20.6)
Dislike 16 (44.4) 9(37.5) 11 (44.0) 36 (49.3)
Preference fo fruits
Like 25 (68.4) 17 (70.8) NS 17 (68.0) 52(71.2) NS
Normall 7(19.4) 2( 8.4 5 (20.0) 13(17.8)
Dislike 4(11.2) 5(20.8) 3(12.0) 8(11.0)
Milk & its product infake (fimes/wk) 16 (64.0) 53 (72.6)
<05 20 (55.6) 17 (65.4) 3(12.0) 6(82) NS
0.5<and < 2.0 8(22.2) 3(11.5) NS 6 (24'0) 14 “9'2]
>2.0 8 (22.2) 6(23.1) ' '
Fruits intake (fimes/wk)
<05 6(16.7) 13 (50.0) 0.0186* 5(20.0) 34 (46.6) NS
0.5<and < 2.0 13 (36.1) 5(19.2) (7.9689) 11 (44.0) 18 (24.6)
>2.0 17 (47.2) 8(30.8) 9(36.0) 21 (28.8)

1) Mean £ SD, 2) Not significant, 3) n (%)
* p <0.05 **: p <001, *** p<0.00]
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Table 7. Average daily food intake, meal balance and diversity
Men (n=62) Women (n=98)
Healthy Poor health Hedalthy Poor health
(n = 36) (n = 26) p-value (n = 25) (n=73) p-value
Food intake (g/day)
Grain 662.9 + 187.9) 596.3 £ 194.6 NS? 536.2 £ 144.1 607.7 £ 181.7 NS
Potatoes 59.6 £111.9 380 £ 84.6 NS 627 £ 81.1 30.7 £181.7 0.0469*
Sweets 45 £ 72 35 = 6.9 NS 3.1 £ 63 53 £ 96 NS
Legumes 120 £ 203 150 =+ 37.8 NS 255 + 509 202 + 553 NS
Seeds 68 £ 186 24 = 6.0 NS 08 = 1.8 20 = 43 NS
Vegetables 263.2 =+ 138.0 177.3 =+ 149.6 0.0239* 2245 =+ 193.7 236.2 =+ 168.1 NS
(Kimchi) (104.2 = 106.2) (78.8 *+ 77.5) NS (92.4 £ 111.5) (97.8 £ 105.8) NS
Fruits 103.9 = 171.1 36.7 = 822 0.0476* 188.9 = 196.7 86.9 £ 121.7 0.0208*
Meat 70.4 £ 149.3 72,3 £ 157.1 NS 46,7 £ 103.8 348 £ 1102 NS
Eggs 57 £ 1563 58 £ 142 NS 38 £ 100 53 £ 220 NS
Fish 520 £ 61.2 625 £ 764 NS 264 £ 399 368 £ 57.9 NS
Seaweeds 32 £ 67 21 = 438 NS 06 £ 1.7 32 £ 78 0.0072%*
Milk 131 £ 449 269 + 777 NS 192 £+ 68.7 240 £ 774 NS
Qil 42 £+ 5] 22 = 43 NS 44 £ 69 42 £ 50 NS
Beverages 720 £ 1184 70.7 £ 1729 NS 59.2 £ 1459 292 + 992 NS
Seasoning 46 = 58 45 £ 47 NS 34 £ 34 44 £ 45 NS
Total 1,338.4 =+ 397.8 1.116.5 =+ 467.7 NS 1.206.5 = 5705 1,131.6 =+ 407.2 NS
Dietary diversity and balance
DVS¥ 1223 £ 204 915+ 391 0.0067** 112 £ 391 11.62 £ 359 NS
KDDS 451 £ 061 392+ 1.02 0.0122* 452 £ 082 449 £ 058 NS
MB® 1047 £ 208 956 + 229 NS 9.74 £ 227 10.01 £ 1.61 NS
1) Mean £ SD, 2) Noft significant, 3) Dietary variety score, 4) Korean dietary diversity score: number of taken food group in a day

from 6 food groups such as grain & potafoes, meat, eggs & fish, legumes, milk & its product, vegetables and fruits, 5) Meal bal-

ance
* p < 0.05 **: p<0.01, **+ p< 0,001
7.9%, 992,28 N
19) e 2%, o, S8 9 Aol S Table
83} gt
WA= 7o) Bjx7dsre] vlste] 14 Eat A% (1,626
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Ak, 2L, ARk B Y
FFel o At vl
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Table 8. Average daily nutrient infakes

Men (n = 62) Women (n = 98)
Healthy Poor health Healthy Poor health
(n = 36) (n = 26) p-value (n = 25) (n=73) p-value

Energy (kcal) 1,6262 + 5129V 11,3506 + 4384 0.0314* 1,203.4 = 381.6 1,325.4 + 4459 NS?
Protfein (Q) 549 £+ 282 438 £ 207 NS 386 = 19.3 417 £ 198 NS

(% keal) (132 =+ 2.9) (12.7 =+ 3.6) NS (126 =+ 3.3) (124 =+ 2.9) NS
Fat (g) 291 £ 313 169 = 131 0.0442* 153 =+ 17.7 179 £ 162 NS

(% keal) (147 = 8.3) (10.8 =+ 8.2) NS (104 =+ 7.6) (1.3 = 7.2) NS
Carbohydrate(g) 281.3 £  80.1 2419 = 741 NS 2264 £ 672 2471 £ 750 NS

(% keal) (69.8 =+ 6.8) (721 = 8.5) NS (768 =+ 8.3) (7564 =+ 6.7) NS
Vit A (nQ) 530.8 *+ 419.6 428.7 + 5324 NS 528.4 =+ 4242 557.7 + 589.8 NS
Vit B, (mg) 0.98 £ 0.46 0.73 = 0.39 0.0330* 0.69 0.41 0.69 + 0.42 NS
Vit B, (MQ) 0.79 £ 0.40 0.61 = 0.36 NS 0.60 £ 0.59 0.55 + 0.53 NS
Vit B, (MQ) 1.8 0.9 1.3 0.6 0.0121* 13 = 0.8 156 % 0.8 NS
Vit By, (uQ) 31 =+ 29 29 + 39 NS 20 %= 2.2 25 =+ 3.2 NS
Folate (Mg) 363.7 £ 1330 2657 *+ 167.6 0.0135* 3465 = 183.7 3157 £ 1719 NS
Niacin (mg) 168 =+ 7.6 11.2 =+ 54 0.0114* 10.7 =+ 6.6 98 = 5.1 NS
Vit C (mg) 733 = 387 407 £  31.9 0.0007*** 10566 = 190.2 590 £ 421 NS
Vit E (M) 9.6 = 6.3 64 = 5.8 0.0440% 95 =+ 10.7 89 = 6.8 NS
Ca (mg) 386.1 = 2484 2804 + 2128 NS 4226 + 533.0 382.6 =+ 3269 NS
P (mg) 846.8 =+ 350.2 7029 £ 3281 NS 6326 = 280.8 685.1 =+ 3329 NS
Fe (mg) 93 =+ 55 7.3 * 50 NS 82 =+ 7.1 7.6 £ 5.4 NS
K (mg) 23206 £ 9492 1,697.7 £+ 7584 0.0078* 1,8009 £ 12148 1,708.1 £ 9305 NS
Na (mg) 38640 =+ 23233 12,7388 =+ 19674 NS 29179 £ 24044 22838 £ 2520 NS
Zn (MQ) 70 =+ 3.6 54 % 2.4 0.0492* 54 % 2.7 57 % 2.5 NS
Cholesterol (mmg)  147.6 = 223.1 1161 = 1203 NS 784 £ 957 1106 £ 1847 NS
Fiber (g) 100 =+ 5.1 7.4 £ 62 NS 80 =% 4.5 86 = 5.7 NS
Water (mL) 2,040.7 £ 5433 1,663.4 £ 4567 0.0046** 1,6224 + 5688 1,730.0 £ 506.2 NS
SFAY (g) 7.28 + 6.55 4.28 3.71 0.0278* 32 % 29 32 =+ 2.9 NS
MUFA? (g) 8.93 £ 9.77 4.74 £ 3.62 0.0244%* 3.97 £ 4.27 3.47 + 2.67 NS
PUFAY (g) 599 + 5.09 3.83 £ 3.05 0.0443* 454 4.69 491 + 4.28 NS

1) Mean £ SD, 2) Not significant, 3) Saturated fatty acid, 4) Monounsaturated fatty acid, 5) Polyunsaturated fatty acid

* p < 0.05 **: p<0.01, ** p<0.00]

7kl 2ol 7k ASATE YUAEE BEARE Bl s B @
A} 273 vlzi7drel] vlste] vlell B, (p < 0.05), BIEk
7 B, (p < 0.05), 94H(p < 0.05), Holobal (p < 0.05),
HIER C(p < 0.001), o}l (p < 0.05) ¢l thgt EAR %
ol fF2skA o =3k, BlER E(p < 0.05) ¢ Z-F
(p <0.01)9] BAI A A7re] vAZTR} 25k
O =0T 3 7F JUAS EAR vko 2 A8tk
o] H]&-& Hlwa] BokS w] ©uld (p < 0.05), Holokil
(p <0.001), HIEF C(p < 0.05), B,(p <0.01), G4k
(p <0.05), Q1(p <0.05) ) LA 7A7=rto] nlA7 el
Hlsle] FolalA Wekor 137) B4 = EAR neto 2
A3 8 JFAo] - (nEAR) 9A] 717dro] vlzd7drel] H]
sto] f-28kA B Ak (4.17) vs 6.770, p < 0.01). 28]
U, oj2s BE 9Jokad] %EAR EE %Al EAR ]9k

2 AFShs A} B1E, nEAR 55 A7y} Bzt 7k

off 2te]7}F 31t

9. 37 YL NPT (MAR) ¥ Alojo FgAa
(INQ)

Table 90l B50] EARe| A7 =0} Q0= 137) A
off gk g4 A= (NAR) Q] H#l MARS E#F 747
o] Bl rel BlEke] fohA =9k (0.74 vs 0.58,
p < 0.01), MARS 0.5 %, 0.5 ©]4—0.75 ©]%t, 0.75
o|Ao] 3 WHAlZ U] 11 BEE HES wjol|lx F o 7F
of] 2]t 2fol & YERIATH(p < 0.05). E3F, 137 g2k
2 % INQZF 1 mIRkel k4o 4= (nINQ) = A 27
o] Hjx17rrel Hlste] f-2latA Sakth(5.871 vs 8.171,
p < 0.01). 22}, AApelM = 7 ko] MAR S+ 9 &

B>
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Table 9. Proportions of daily energy and nutrient intakes to Korean dietary recommendation, mean adequacy ratio (MAR) and index of
nufrient quality (INQ) of diet

Men (n = 62) Women (n = 98)
Healthy Poor health p-value Healthy Poor health p-value
(n = 36) (n=26) (x*value) (n=25) (n=73) (x*value)
%EER" 81.3 = 2567 675 £ 219 0.0314* 7562 £+ 238 828 £ 27.9 NS
0.0409*
(42.9)% (69.2) ( 4.1787) (56.0) (38.4) NS
%EARY
Protein 137.3 = 704 1095 + 51.8 NS 1104 £+ 552 1193 = 56.6 NS
0.0250*
(25.7)9 (53.9) ( 5.0264) (60.0) 41.1) NS
Vit A 108.3 =+ 85.6 87.5 £ 108.6 NS 128.9 =+ 103.4 136.0 =+ 143.8 NS
(564.3) (76.9) NS (52.0) (56.2) NS
Vit B, 98.6 L 46.7 738 *+ 393 0.0330* 77.3 *+ 463 770 =+ 468 NS
(60.0) (73.1) NS (76.0) (78.1) NS
Vit B, 60.6 £ 307 473 £ 279 NS 600 £ 593 555 £ 35.0 NS
(85.7) (96.1) NS (92.0) (87.7) NS
Vit B, 139.6 £ 709 97.3 £+ 50.3 0.0121* 1123 £ 64.6 1227 = 635 NS
0.0055**
(22.9) (567.7) ( 7.7072) (48.0) (39.7) NS
Vit By, 154.6 =+ 145.4 143.1 £ 194.2 NS 1020 £ 1144 123.6 + 1615 NS
(61.4) (68.0) NS (76.0) (65.3) NS
Niacin 13156 + 63.6 93.3 + 454 0.0114* 98.1 £ 60.2 88.9 L 46.7 NS
< 0.007***
(25.7) (69.2) (11.4508) (76.0) (72.0) NS
Folate 113.7 + 41.6 83.0 + 524 0.0135* 108.3 + 57.4 98.7 £+ 537 NS
0.0188*
(42.9) (73.1) ( 5.5029) (44.0) (65.8) NS
Vit C 978 £ 5146 543 £ 425 < 0.007*** 140.8 + 258 78.7 =+ 56.1 NS
0.0219*
(57.1) (84.6) ( 5.2501) (64.0) (72.6) NS
Ca 689 + 443 50.1 £ 380 NS 741 + 935 671 £ 573 NS
(82.9) (92.3) NS (88.0) (80.8) NS
P 1460 + 604 1212 + 56.6 NS 109.1 + 484 1181 = 57.4 NS
0.0139*
(14.3) (42.3) ( 6.0539) (56.0) (45.2) NS
Fe 1348 + 79.8 1054 + 728 NS 1411 £ 123.0 131.9 = 93.3 NS
(42.9) (61.5) NS (28.0) (26.0) NS
Zn 979 + 514 758 £ 333 0.0470* 89.9 + 459 954 + 41.8 NS
(65.7) (84.6) NS (72.0) (65.8) NS
%Al
Vit E 80.0 = 526 529 + 48.2 0.0440* 949 +107.6 89.2 £ 685 NS
K 663 t 27.1 485 + 217 0.0078** 51.4 = 347 488 £ 26.6 NS
Fiber 399 £ 205 295 = 250 NS 400 £ 2246 432 + 285 NS
MAR® 074+ 0.7 058 =+ 0.22 0.0025** 065+ 0.18 0.65 + 0.21 NS
< 0.50 4(11.4)7 9 (34.6) 0.0294 6(24.0) 20 (27.4)
0.50<and < 0.75 11(31.4) 10(38.5) ( 7.0557) 10 (40.0) 31 (42.5) NS
>0.75 20(57.1) 7 (26.9) 9 (36.0) 22(30.1)
NEAR'? 41 = 34 67 = 42 0.0099** 57 = 37 57 + 4.1 NS
niNg'" 58 = 23 81 = 30 0.0044%* 72 £ 36 82 + 35 NS

1) Estimated energy requirement, 2) Mean + SD, 3) Noft significant, 4) Percent of subjects taking energy below 75% EER, 5) Esti-
mated average requirement, 6) Percent of subjects taking nutrient below EAR, 7) Adequate intake, 8) Mean adequacy ratio of 13
nutrients established EAR, 9) n (%), 10) Number of nutfrient taken below EAR, 11) Number of nutrient of which INQ < 1

* p <0.05 **: p<0.01, *** p<0.00]
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Table 10. Mini-nutrient status assessment, depression and cognitive function

Men (n = 62) Women (n = 98)
Healthy Poor health p-value Healthy Poor health p-value
(n = 36) (n = 26) (x*-value) (n = 25) (n=173) (x*-value)

MNA score
Basic 11.3 £ 1.4% 9.3+ 23 < 0.007*** 108 £ 1.4 10.1 £ 2.0 NS
Secondary 13.7 £ 1 114 £ 1.9 < 0.007#** 121 £ 15 10,6 £ 2.0 0.0071%*
Total 24,7 £ 2 20.7 £ 3.4 < 0.007 #k* 229 £ 22 20.7 £ 35 0.0036**

MNA class (Total score)

Normal (>23.5) 25 ( 69.4)Y 5(19.2) < 0.007#%** 10 (40.0) 19 (26.0) NS
Atrisk (17 <and < 23.5) 9( 25.0) 16 (61.5) (15.3659) 15 (60.0) 45 (61.6)
Malnutrition (< 17) 2( 5.6 5(19.2) 0( 0.0 9(12.3)

Cognition (KMMSE) 250 £ 5.3 23.7 £ 6.4 NS 225 £ 6.1 21.1 £ 4.4 NS
Normal (> 24) 25( 69.4) 14 (53.8) NS 11 (44.0) 15(20.5) 0.0219*
Llow (< 24) 11 ( 30.6) 12 (46.2) 14 (56.0) 58 (79.5) (5.2547)

Depression (GDS)?! 09+ 14 4.4 £ 48 0.0022** 23+ 3.3 3.0+ 33 NS
Normal (< 7) 32 (100.0) 18 (72.0) 0.0014** 19 (86.4) 60(88.2) NS
Depressive (> 7) 0( 0.0 7 (28.0) (10.2144) 3(13.6) 8(11.8)

1) Mini-nutrient status assessment, 2) Mean + SD, 3) Nof significant,

depression scale
* p <0.05 **: p<0.01, *** p<0.00]

%, nINQe] Qlo1A 55 felatk 2Jo]7} 9tk

10. MHOIFFTH, 2
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skt wghulo] Fhof| met Y LR T hske A
o] AT AR T2 A do] 4] ¢b7] wiitell k=QlellA
O] AURNFTL JoFFsolyt oji HHo] 9lE 7Fe S
oA S B QT (Campion £ 1988; Cooper &
1989). SFAIRE, A2 tPdbEelAlE Aol A
o] A7 wlef] (&} 1) A Ll w27t =919 A
el GEs T QAR e = ookt
oY FFTE A A3} Q1o NES FEE 9 AP
S T7PI71E BoE g A Qv vl=o] Szl
ZAHINHANESIID A3} 654 o)A welo A &l 22z R]
FE o RIS W wAke] 11%, 91#ke] 10%7F
Hgolgl o, 804 oA =81 40% o)l Witk
11 38tk (Berliner 2013). #H A71% Addrlol A53t
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2 UBE T, FEERER, AFBELOR Lo} § T
37 24V A9 19.3%7) 7749 sl dlgaigid), 5
13] o4 £5-2 3k 0] 717 westel frole Bl
9107, B FE o] H]sle] Fo] ARE A&H T B
Foll &8 ko) o] A Aol w1 Bl glot} o] 5

3] SEate] BETo] B AT} A wslel 5%
ﬂ%& 72} 7,689} 337 wd7lel) 7] £5-8 Al
Sh= AT AR wael 2 E80] Tk 212 1ol 79

U (Hamer 5 2013). ¥ Aol E EA} 2702 5= 13]
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