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Nutritional Status of the Oldest-elderly Population in Sunchang County
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Department of Food and Nutrition, Hannam University, Daejeon, Korea

Abstract

This study was investigated nutrient intakes and dietary evaluation index of the healthy subjects over 85 of Sunchang
County to explore the improved dietary pattern for healthy aging of the elderly. The survey was conducted by personal
interview to 161 elderly subjects (59 males and 102 females over 85) in 2006, and their daily dietary intake was
assessed by 24-hr recalls and weighing one meal. The daily energy intakes of males were 1,335+ 67 kcal, and those
of females were 1,095 £ 38 kcal comprised of 66.8% and 68.4% of the EER for the age group of 75. The proportions

of energy from carbohydrate : protein :

lipid were 70.7 : 14.6 : 14.6 for males and 68.6:14.0:17.4 for females. The

average protein intakes were 95.4% for males and 85.0% for females of RI, and the average calcium intakes were
54.3% for males and 43.6% for females of RI. The daily vitamin intakes were below 70% except vitamin A, vitamin
By, and vitamin E. The proportion of the relative risk groups of protein, phosphate, iron and vitamin A ranged 40-49%
of RI over 75 year groups. The other nutrient intakes showed that there were over 50% risk groups. Especially for
nutrients such as calcium, vitamin B, vitamin B,, vitamin C, folate and niacin over 70% of the subjects were under
risk. The median value of all nutrient intakes did not reach Al. The INQ of nutrients were over 0.8 except for folate
and vitamin C. Calcium intakes were relatively low and needed attention. However, the ratio of calcium and phosphate
showed 1 : 1.6, which appeared to be superior to the other districts. The DVS were higher as the dietary balance scores,
KDDS were higher, and the groups with high KDDS had high intakes of nutrients compared to the groups with low
KDDS. The high risk groups as judged by simple nutrition screening test had lower nutrient intakes than the groups
of middle risk or low risk groups. The subjects in Sunchang area had relatively low intakes of several nutrients.
However, judging from the desirable patterns of the energy proportion from three major nutrients, ratio of calcium and
phosphate and INQ of nutrients there is a possibility that extended healthy aging might be related to the quality of
nutrients and relative ratio between nutrients. To improve nutrient status of the elderly of the surveyed area further
application involving KDDS and DVS appeared to be required. (Korean J Community Nutrition 14(3) : 255~265, 2009)
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Tt (Jun 2006).
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2006) G AFe] F53F 24 PdRke] vlEo] 2001
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W% A, 20 412 4 654 o] =150l
A =7 VR 6541014 754 A2 wmglS
2 3 08 ATEelAE ARk oR i AAEC] A
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Table 1. General characteristics of subjects

Sex Total Male Female
Variable (N=171) (N=61) (N=110)
Age (years) 906+ 3.7 891+ 28 915+ 3.8
Years Mngwiihout o  + 185 152+ 17.8 31,6 + 17.4
spouse
Education level (%)
None 90.9 79.3 97.2
Elementary school 9.1 20.7 2.8
Living status (%)
With spouse 18.9 50.0 1.8
With family 53.3 31.7 65.1
Alone 27.8 18.3 33.0

1) Mean = SD
Variables except age were significantly different at p < 0.001

A9 3179 e AR 7] wlitell AR AR 1
T AR AFFE FE8] YT = vk AsHo] 9l
o} v Ay 7S st gt 7)1 9 AAE sl
o1& 7o % YA AALES 3]sl 7] whitell A A
Foll 7HA S8 7 vk Ado] lnt. B8 w=
o1 7] whitell AFeHE 212 RV uldHY 2A &
AA] Sh=ths HellA] © 3HE2] ZARIAIRE o] & il
o] oJoka AFAEE vk &= Qlrkal Al

ZAF OPdARS] et ollyA] AFH = EAF 1,335 + 67
keal, @172 1,095 £ 38 keal® 27} 754 o4 olv=g
Q3770 66.8%2 68.4% . B A AT
2} 47.7 £ 3.3 g, oA 38.2 £ 1.7 g0 & 247 AAAH
22 95.4%2} 85.0%tt. Hat XA AH L A 21.2
+ 1.8 g 97} 21.1 = 1.6 g°| a1, B3l AFH2
2} 230.6 £ 12.1 g, o7} 187.3 £ 6.4 goldt}k. F=7h
ARH T BhEabE A3 ke whilz] A3 Rko] Wokar 2w
o] MHHFE 155 7] Wil AR duA
Hlgof QoA ©shE vk - X o] Wk 70.7 ¢
14.6 1 14.6°1913, 93 x= 68.6 : 14.0 : 17.4°]31t}.

o] B AF = wlg- AojA] F=E 380.2 £ 38.3
mg, 9JA} 349.2 = 22.3 mgl & HAAFH L] 54.3%%}
43.6% ol ATt Hite] Bt AdFE @A 9.8 £ 0.7
mg, 917} 8.0 £ 0.4 mgo & z}zt A=) 98%9)
89.3%= e sl YRt aL, ol o] S+t HFHE H 2t
7} 6.5 £ 0.4 mg# 5.3 £ 0.2 mgl 22X AT
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Table 2. Nutrient intakes and percentage of Korean RI (Recommended intake) of the subjects by gender

Amount of intakes”

% of Korean RP?

Nutient Male (N = 59) Female (N = 102) Male Female 2?255 I\\/lr}:gs“
Energy (kcal) 1,335 £ 679 1,095 + 38 668+ 3.4 68.4 % 24 932+ 1.2
Profein (Q) 47.7 = 3.3 382 = 1.7 954+ 6.6 85.0 £ 3.9 1244+ 25
Lipids (g) 212 £ 1.8 211 £ 1.6 - - -
Carbohydrates (Q) 230.6 = 12.1 187.3 £ 6.4 - - -
Dietary fiber (Q) 152 £ 1.2 140 £ 07 - - -
Ash 156 = 1.1 142 £ 1.7 - - -
Ca (mg) 380.2 * 38.3 3492 + 223 543+ 55 43.6 £ 2.8 65.4 + 2.4
P (mg) 6759 £ 54.2 b554.7 + 24.8 96.6 £ 7.7 792 £ 35 1499 + 2.8
Fe (mQ) 98 + 07 80 £ 04 98.0+ 6.5 89.3 £ 3.9 133.8 £ 55
Zn (Mg) 65 + 04 53 £ 02 81.8+ 53 759 + 3.0 -
Na (mg) 3918 £+ 273 3,270 £+ 203 - - -
K (mQ) 1,856 £ 149 1678 + 74 - - -
Vitamin A (ugRE) 6459 +77.4 5175 + 443 923+ 11.1 862 £ 7.4 96.9 £ 4.2
Vitamin B1 (mg) 0.76 £ 0.07 062+ 0.03 635+ 6.2 56.6 £ 2.9 795+ 1.8
Vitamin B2 (mg) 086+ 0.14 065+ 0.06 574+ 9.2 53.9 £ 5.2 619+t 1.6
Vitamin B6 (Mg) 1.37 + 0.10 112+ 005 916+ 69 80.0 + 3.9 -
Niacin (mgNE) 104 = 07 99 = 06 652+ 4.4 70.4 £ 4.5 882+ 1.6
Vitamin C (mQ) 518 £ 52 491 = 34 518+ 52 49.1 + 3.4 75.7 £ 2.9
Folate (ugDFE) 167.6 + 16.0 1436 £ 93 419+ 40 359 £ 2.3 -
Vitamin E (mg) 93 £ 10 85 = 038 93.1+ 95 85.1 £ 7.9 -
Cholesterol (mg) 149.5 £ 240 103.3 £ 123 - - -

1) Nutrient intakes adjusted for energy were not significantly different of the t-test by gender
2) Reference of energy is EER (estimated energy requirement) and reference of vitamin E is Al (adequate intake). The percentage
of Rl of nutrients was not significantly different by gender except for phosphorus

3) 2005 National Health and Nutritional Survey (MOHW/KHIDI 2006)

4) Mean * SE

Tl HIER A, HIER By, HIERI BE) 7 P35S 70%
u|gkel HiER (MR B,, HIER] B,, tto]otal, nleR C,
Grh LR F=3t @S BT vlER Ax @A 645.9
+ 77.4 pgRE(92.3%), 1A+ 517.5 +£ 44.3 pgRE
(86.2%)5 458131, vlER] Baz P 242 1.37 £ 0.1
mg(91.6%)7} 1.12 £ 0.05 mg(80.0%), HIEF] Ex=
2+ 9.3 £ 1.0 mg(93.1%), 1=} 8.5 = 0.8 mg(85.1%)
< AFEHATE AAA o2 AF o] 42 vlEl B, HIE}
7 B,, Yelokala vjehl C Zhzt 3 F 2 59.1%,
55.2%, 68.5%, 50.1%2] A3F5<S VERATE AR A
Fa0] 38.1% (& 41.9%, & 35.9%) = v-%- WA L}
oLl FAf dhare] AEAREIT Behdsin g AA AF
TR S B S 7Fs/do) ATt
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Fig. 1. The percent of subjects consumed energy less than 75% EER (estimated energy requirement) and other nutrient intakes below

EAR (estimated average requirement).
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Table 3. INQ of nutrients of subjects by gender

Nutrient Male Female p value"
Protein 1.40 + 0.39? 1.23 =+ 0.33 0.003**
Ca 0.82 + 0.60 0.66 + 0.42 0.064
P 1.43 = 0.58 1.15 + 0.32 0.007 ##*
Fe 1.47 = 0.48 1.32 =+ 0.42 0.033*
n 1.21 £ 0.30 1.12 £ 0.27 0.045*
Vitamin A 1.37 £ 1.21 1.28 £ 1.11 0.642
Vitamin B, 0.93 = 0.47 0.82 = 0.27 0.049*
Vitamin B, 0.88 = 1.24 0.76 = 0.65 0.493
Vitamin B, 1.38 =+ 0.67 1.16 = 0.44 0.021*
Niacin 1.00 = 0.38 1.01 = 0.48 0.900
Vitamin C 0.78 = 0.58 0.72 £ 0.43 0.444
Folate 0.62 = 0.37 0.52 £ 0.25 0.058
Vitamin E 1.34 =+ 0.83 1.16 = 0.80 0.168
Dietary fiber 0.88 =+ 0.40 0.94 + 0.40 0.309

1) p-value of the t-fest; *, ** **%,
p < 0.05, p <0.01, p <0.001

2) Mean £ SD

INQ of vitamin E and dietary fiber were calculated by ade-
quate intake (Al), the other nutrient's INQ were calculated by
recoommended infake (RI)

Significantly different at

Table 4. Dietary balance scores of subjects

Score Dietary diversity score Korean Dietary diversity score
Male Female Male Female
1 4 6.7)V 1( 1.0 2(3.3) 2(1.9
2 3(5.0 17 (16.2) 7(11.7) 11 (10.5)
3  30(50.0) 50 (47.6) 22 (36.7) 49 (46.7)
4 23(38.3) 33(31.4) 28 (46.7) 38 (36.2)
5 - 4(3.8) 1(1.7) 5( 4.8)
1) N (%)

= vEhiE DVSE B¢ 21.1019037, KDDS A&7
2 DVSE vw3dl] ¥ A= Fig. 33 2t} A+ 71 &
oPdgE A TR ol oR SRR HolFal

th(p < 0.05).
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Fig. 2. The percent of subjects below 1 of INQ of nufrients by gender: All nutrients are not significantly different between male and female.
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Fig. 3. Dietary variety score (DVS) of subjects by Korean dietary
diversity score (KDDS): Different letters denote significant
difference at p < 0.05 by Tukey test.
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Table 5. Comparison of percentage of Korean RI (Recommended
infake) of the subjects by KDDS (Korean dietary diversity

score)

Nutrient KODS p value”
1-2(N=22) 3(N=700 4-5N=169

Energy 442 + 41999617 £ 24° 81,6 £ 2.6° 0.000%**
Profein 408 + 3.4° 783+ 40° 1148 £ 5.1° 0.000%**
Ca 217 21° 396+ 3.5° 639 % 4.4°0.000%*
P 40.7 £ 357 729+ 39> 1128 £ 5.9° 0.000%**
Fe 486 £ 4.3° 81.1 % 4.1° 1181 = 5.0° 0.000%**
n 444+ 39° 723+ 3.6° 947+ 4.0° 0.000%**
Vifamin A 470+ 8.0° 69.3+ 7.9 121.1 = 10.5° 0.000***
Vifomin B, 48.3 £ 13.9° 51.8 £ 3.6® 70.1 £ 3.4° 0.005**
Vifomin B, 350 = 10.6° 409 £ 3.3° 76.1 £ 9.3° 0.000***
VifominB, 495+ 7.2° 768 % 4.9° 1029 = 5.3° 0.000%**
Niacin 340+ 35° 646+ 47° 835+ 50°0.000%**
VitominC  33.0+ 6.9° 41.6+ 4.1° 642+ 4.2° 0.000%*
Folate 246+ 51° 305+ 23° 501 % 3.4°0.000%**
VilaminE 293 £ 379 52.8 + 4.1° 1425 + 10.3° 0.000%**
1) pvalue of the ANOVA test; **, ***: Significantly different at
p < 0.01, p < 0.001
2) Mean £ SE

3) Means with the different letter in a row are significantly dif-
ferent at p < 0.05 by Tukey test

Sree moigel FEEAY s AAF LT f

/]x%



Table 6. Comparison of percentage of Korean RI
(Recommended infake) of the subjects by simple
nutrition screening test score”

Nutrient <9 10-13 1< p value?
(N = 50) N =73) (N = 38)

Energy 53.7 £ 2.8 745+ 2.6° 73.6+ 4.4° 0.000%**
Protein 622+ 40° 981+ 4.6°1060+ 8.8° 0.000%**
Ca 346 £ 38 526+ 39° 548+ 6.6° 0.005%*

P 586 £ 419 925+ 4.1°1128 = 59° 0.000%**
Fe 68.9 £ 429 1008 £ 4.7°107.7 = 8.5° 0.000%**
n 595+ 3.4° 870+ 4.1° 853+ 59° 0.000%**

Vifomin A 62.3 = 8.4° 106.4 = 10.4° 88.4 £ 11.5% 0.008**

Vitamin B, 42.1 £ 2.7 621 + 3.3° 760+ 9.2° 0.000%**
Vitomin B, 45.0 £ 9.0° 49.7 £ 3.1° 79.2 £ 14.3° 0.015*

Vitomin B, 58.1 £ 49° 920+ 45°103.9 £ 8.9° 0.000***
Niacin 465+ 38 760+ 50° 83.1 % 7.1° 0.000%**
VilominC 351 + 3.9° 555+ 42° 59.6+ 6.9° 0.001***
Folate 261 £27° 410+ 28 483 % 54° 0.000%**

VifominE  65.3 £ 8.8° 101.4 = 10.2° 92.2 £ 11.4% 0.036*

1) Simple nutrition screening tfest score: modified Km et
al.(2000); Full score is 21 point.

2) p-value of the ANOVA fest; *, **, ***: Significantly different
at p < 0.05, P<0.01, p <0.001

3) Mean *+ SE

4) Means with the different letter in a row are significantly dif-
ferent at p < 0.05 by Tukey fest
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