h A A [ F I A 12(5) : 592~605, 2007
Korean J Community Nutrition 12(5) : 592~605, 2007

50M oA =3 9 xqlo) AT}

49 99lol e FopNY A7

oA =t
Seljetm Agsreile AEoest

Health-Related Behavioral Factors Associated with Nutritional Risks
in Korean Aged 50 years and Over

Kyeong Sook Yim'
Department of Food and Nutrition, College of Human Ecology, The University of Suwon, Hwasung, Korea

ABSTRACT

Undernutrition could be a significant deterrent to healthy aging and could negatively affect health outcomes in elderly.
This study aimed to assess health-related factors which are associated with nutritional risks in middle-aged and elderly
individuals by a cross-sectional study. Interviews were conducted with 2660 subjects (847 males, 1813 females), aged
50 years and over, in 15 cities in Korea. Data on food intake were obtained through a validated semi-quantitative food
frequency questionnaires. Nutritional status were analyzed according to health-related factors including cigarette
smoking, alcohol drinking, exercise, stress and depression level. Less regular exercise was associated with a higher
likelihood of a poor nutrition [odds ratio (OR) 1.94; 95% confidence intervals (CI) 1.43-2.65] of middle-aged and
elderly male subjects. Cigarette smoking (OR 1.84; 95% CI 1.24-2.71), less exercise (OR 2.58; 95% CI 2.07-3.21),
stress (OR 1.73; 95% CI 1.36-2.22), and depression (OR 1.34; 95% CI 1.08-1.67) of middle-aged and elderly female
subjects was associated with a higher likelihood of a poor nutrition. The results of the multiple regression analysis
showed that less exercise proved to be the strongest predictors for the poor nutrition, followed by stress, smoking, and
depression (model R?=9.0%). It suggests that guidance to promote regular exercise, to quit smoking, to minimize
stress and depression level might help to improve nutritional status of middle-aged and elderly in Korea. These
findings also suggest that having recommendable health behaviors are beneficial to the good nutrition of subjects aged
50 years and over. (Korean J Community Nutrition 12(5): 592~605, 2007)
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£ 3r18l7] 931 logistic regressions ARE3H] WA}
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£ AT AR ATAR] S vi73> Table 19 It
et A F2F 69.34], A4} 69.0M5 0, AFH B2
= 50~64419) 35S 3 22.7%, o 23.0%°]19, 65~
74719} R0 48.9%, o} 54.8%, 754 ©)°¢ 11 Q1
2 28.5%, o 28.8%°13{t}.

B AAFRAFE= G2} 23.7 kg/m?, 912} 25.1 kg/m?
ol e, 20 kg/m? v]9He] AAFTT-E FAF 13.8%, A
6.2%°]1, 25 kg/m? o139 FAFTS EAF 32.5%, A
A} 49.0%2A1, FAN GA v)8) AR RS AAFE
o] ¥ vy aAlEgo] &2 o= Vet (p < 0.001).

B2t 2R glo] £2t AR ¥lEE g7t 8.5%, &}
26.2%= Gt vls] Axpo)dAtr) vl =9kt
(p <0.001). AEH] &% FHrleA], JEH|E £l ==
B2}t Feketar glow, A T 7k AAA] &g
S wR o= AAF AT vEE 3R 42.6%, AR
24.8%= ARt gzl ] ETI} Fo3HA Eokth
(p <0.001). ¥HFEE 78] @2} 11.5%, %A+ 36.8%
2 AzMPdAbe] wEFo] fF2lskA Wkt (p < 0.001).
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A} 37.4%, ARt 6.4%C1 R0}, GAIARE @Fol e &
A9 Flg Aol Yo, olt Aty FAge o
Table 1. Sociodemographic backgrounds of the subjects
Variables Male Female p
N 765 1755
Age (years) 69.3 + 85 690+ 76 0.121
50-64 192 (22.7%) 417 (23.0%) 0.003
64-74 414 (48.9%) 994 (54.8%)
75— 241 (28.5%) 402 (22.2%)
Height (cm) 1640 £ 5.8 1806 £ 59 < 0.001
Weight (kg) 63.8 £ 9.2 570+ 84 < 0.001
Body Mass Index”  23.7 £ 3.0 251+ 32 <0001
(kg/m?)
<20 117 (13.8%) 112(6.2%) <0.001
20< <25 455 (53.7%) 812 (44.8%)
25< 275 (32.5%) 889 (49.0%)
Living status
Living alone 72( 8.5%) 475 (26.2%) <0.001
Living with 357 (42.3%) 324 (17.9%)
spouse only
Living with other 118 (14.0%) 686 (37 .8%)
family
Living with 297 (35.2%) 328 (18.1%)
spouse and
children
Living expenses
By oneself 360 (42.6%) 449 (24.8%) <0.001
Family supports 407 (48.2%) 1114 (61.5%)
Govemment 78( 9.3%) 249 (13.7%)
supports
Education
No education 97 {11.5%) 666 (36.8%) <0.001
6 years 251 (29.7%) 739 {40.9%)
9 years 156 (18.5%) 206 (11.4%)
Over 10 years 340 (40.3%) 197 (10.9%)

Mean £ 8D, n (% within column)

Statistical analysis by student t-fest (for continuous variables) or
by chi-square test (for categorical variables).

1) Body mass index = body weight (kg)/ {height (m)}?

d A5 595

o) V= FosA 5718t (o < 0.001). 58
292} 50.4%, A 17.5%°19, FQ&3= =24 ¢
AR FFEL AFo] FoldFE Yopzion
(p <0.00D), ARWEAY £5-&& AH ol & A3t
AATh FHHR) F APTE 65~744 = R}
U BRoA o3k 93t A A PEuEe Y
A= 500 olF Aol F7IBMAA F2sHA Asg o
(p <0.001), A== AF ol & FoJ 3t xlel7} It &

ZN T g2} 36.1%, 97k 52.8% o|9, Wi BF 913
o W 2%t 1)z} fi3dtt.

2. 534 % TS FFYHAYE v

HE 7} 949 33 H7Ke Table 3¢ 3itt. o
YA 3 ke FA 1876.6kcal, & 1479.2kcalZ i+
xglo] F-2J3HA FA AF3IR.2H (p £ 0.001), Z53 H|
Bl CE AQJ$ BE QUi A7 gl Ry
AHch dFHFo] AQch JRIHEFE 4 JYrEE T
TE2%F(EAR) vIRto 2 A% g3z} v &= RIS
o, o)= HA ol FAFg HFRC] v 8L 83
o] AR&-%H (DRI 2005). @2k 68.1%, <3A] 65.9%7F
o= YeFPFgur) REA HHagon, Dl 4
HFL Gk 15.4%, 1R 22.4%7F B2 B}
F=3I5ich. vk £7142) AF%F ¥4 Ay, Ze A
H BE&Fol B BF 7B B%en (g 73.2%, 4
74.5%), e BRI 57 (3 64.3%, 94} 56.6%),
Yolohdl #-E7(d 36.1%, & 49.9%), Elohl 57 (-
36.2%, o] 47.8%) <At AL QF nwte g A%
goka o) =GR BFE 3.970, AR H 4.4712A
Az} A} F-2EHA B3kt (p < 0.01). BFAUY4 F
BEZ FHEHS A3 FEE H718 29, R 0.80,
AR 0.772A] AR FFEFH7T F-2lskA £
3131k (p < 0.001).

3R] GFIANENE 9 E= v we A7Hs Table 4

Table 2, Prevalence of Hedalth related factors to gender and age group

Male Fermale
Subftotal Agev) Subtotal Age(y)
50-64 65-74 75— P 50-64 65-74 75— P
Current smoking 37.4% 43.8% 35.8% 35.5% 0.166 6.4% 3.0% 5.3% 12.4% < 0.001
Alcohol drinking 50.4% 64.2% 47.5%  452% < 0.001 17.5% 19.0% 16.7% 17.7% 0.592
Regular exercise 53.0% 47.8% 60.9% 429% < 0.001 40.7% 38.3% 47.2% 272% < 0.001
Stress 13.3% 24.3% 11.6% 8.3% <0.001 24.4% 24.0% 23.4% 27.1% 0.410
Depression 36.1% 34.2% 37.4%  351% 0.746 49.5% 52.8% 48.1% 49.1% 0.319

Statistical analysis by chi-square test
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Table 3. Comparisons of daily nutrients intake and prevalence of
subjects under EARY and mean nufient adequacy ratio
according to gender of subjects.

Variables Male Fermale p
Nutrient intake
Energy (kcal) 1784.6 *+ 4961 14972 £ 4854 <0.001
Cabohydiate (g) 273.7 £ 733 2507 = 746 <0.001
Protein (g) 649 £ 247 5837 £ 230 <0001
Fat (9) 409 + 195 315 £ 167 <0.001
Cdcium(mg) 4646 t 2295 4470 £ 2526 0.100
Phosphorus (Mg)1002.2 = 3599 8813 £ 3679 <0.001
Iron (mg) 124 = 53 106 = 50 <000
Sodium(mg)  6089.4 = 3000.0 5012.7 + 2667.8 < 0.001
Vitamin A (RE) 7074 £ 4457 6291 £ 4175 <0.001
Thiamin (mg) 123 £ 052 101+ 0.46 <0.001
Riboflavin (mg) .15 + 0581 099+ 051 <0.001
Niacin {mg) 146 £+ 59 119 £ 54 <0001
Ascobicacid 1178 = 789 1176 = 830 0.945
{mg)
% of subjects, under EAR intake
Energy 68.1% 65.9% < 0,001
Protein 15.4% 22.4% < 0.001
Cdicium 73.2% 74.5% < 0.001
Phosphorus 10.9% 21.6% < 0.001
fron 20.7% 25.2% < 0.001
Vitarmin A 36.1% 37.6% 0.497
Thiamin 36.2% 47.8% < 0.001
Ribofiavin 64.3% 56.6% 0.205
Niacin 36.1% 49.9% < 0.001
Ascorbic acid 31.4% 35.0% 0.012
Nurnber of 39 % 3.2 44 = 3.5 0.003
nutients, under
EAR intake
MAR? 0.80 * 018 077 % 0.20 < 0.001

Mean * SD or %.

Statistical analysis by student t-test (for continuous variables) or
by chi-square test (for categorical variables).

1) EAR: Estimated Average Requirements (Dietary Reference
Intakes for Korean, 2005)

2) MAR: Mean Nutient Adequacy Ratios

o) ot BAELZF (EAR) iRt Z A% oAl vl &2
FAHTES HVe A, At oA oA, e A
£, Elohyl, volokrl 4HAEF n]go] 754 o)) 1w
o] BFF FoJatA Frtskict. @R A °ﬂ°h°4ff4
TS B vk A U VMR B S
w), 50~644) 3.77), 65~744) 3.77), 754 o] 4.67Hi
754 o1 gt xlo] o5k Bkt (p < 0.01). HIE Y
U2 AREE YUAESFTS FI1819 S W= A}
50~644] 0.82, 65~744] 0.82, 754 oA+ 0.77=2 754
o) FA oA FA3HA Wkt (p < 0.01).

Az} Ak 7t FdiE AN E HFHeF 1)
THO 2 AF S U &E A5 An, BE JokadA dFo)
F7VETE S-S go] f2sHA %7}3}@ on, 754
o) 117 xRlofx] FUFEZH] o] HA) F7VsRT
(Table 4). FHD = vigk HH3 4 J* NrZE gds
Yol gt FEAA HIHE st AT}, o=} 50~644) 3.471,
65~74A4) 4.37], 754 01’3 5.6712 o) zﬂﬂfi B
ol&HAl B3tth(p < 0.001). o FUdA ARER oz}
50~6441 0.82, 65~744} 0.78, 754 o)A} 0.702.5 2
S| ok A (p < 0.001), AAFE o) D5 JUy
7t AEAE Ao Yo, dxlRg s 113
g FUAE =7 U ARE Aol

o
r~1r
A\

3.89, &%, 25 ME FYHYEC Hu
T ARE 7IE0R YU EE viad I Table

£ BA$ Cochran—Mantel—Haenszel £43H-2 o]-&3}
o, @A IR FAxte) vl AR ForiEn]&o) ’IOT
s B A, Z2ES AL thE FdioE
Aofl & G5 &el7t At HIEF] A Fdol EPEJr
g )7t e Aoz VEFHARF(p < 0.05), AH T
' Fdel %t PEAE Helo] felskA 23tk (p < 0.05).
%, 50~64A10l1-= T vlEl A AFHEE v)go] v
kot 654 o] F AP FolME AR FFu]go] u|F
Azt vl Foith AHES RS b PrLE Fo
e B LR v AHFYR NFE B4 A, FA
Ao g F2g 2o/t YL, BAFSLAPEZ 1)
WIS ol = FAol mE FFIFHTEH ] Aol vet
LER] kit ¥)E 23 BAVES) Aol dEA] ¢k
gt 50~64412] %Lﬂ A FARP | ERA R Fd
B} 93 S KA 0 65~744 L 754 0]“._i
EHETE & 7<H BN SRR A C}.

HA A ARl thEA|, Aol dRtelA
9] geksignl ol vlgAle| viE) ZEe A
o)A FelEA F9cH(Table 5). 32 ]
DA AFE A0S woll T, Az gt
A7) FAAREI v FARR ) F25HA 2 o=
AH3om (p <0.001), BHILYLAYEE FA=7}
F-Ax}el| nlsf -5 W3k (p < 0.001).

+F AR uE YUY TS nIwst A3} (Table 6),
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Table 4. Comparisons of prevalence of subjects under EARY and mean nutrient adequacy ratio according to age of subjects

Variables Male Female
Age (v) p Age (v1) p
50— 64 65-74 75— 50— 64 65-74 75—

Energy 72.8% 63.1% 73.4% 0.012 67.2% 61.4% 75.7% <0.001
Protein 1.1% 13.0% 23.0% 0.001 13.6% 20.6% 36.0% <0.001
Calcium 72.8% 71.7% 76.2% 0.491 65.4% 74.0% 85.3% <0.001
Phosphorus 5.6% 9.6% 17.0% 0.001 12.6% 19.9% 35.2% <0.001
Iron 17.9% 17.7% 28.0% 0.007 16.5% 24.8% 35.2% <0,001
Vitamin A 37.7% 32.2% 41.8% 0.058 25.2% 38.0% 49.6% <0,001
Thiamin 26.5% 34.6% 46.3% <0.001 35.1% 47.6% 61.3% <0,001
Riboflavin 63.6% 63.1% 67.0% 0.622 44.2% 56.4% 69.6% <0.001
Niacin 28.4% 33.0% 47.3% <0.001 36.1% 49.4% 65.1% <0.001
Ascorbic acid 28.4% 30.4% 35.3% 0.298 25.4% 33.4% 48.6% <0.001

Number of nufients, 3.7 +29° 3.7 £31° 46 *£34° 0002 34 +£32¢ 43 £35° 66 + 346 <0001
under EAR intake
MAR? 0.82 + 0.16° 0.82 + 0.18° 0.77 £ 0.20° 0.001 0.82 £ 0.18° 0.78 £ 0.19° 0.70 + 0.22° <0.001

%, Mean £ SD

Statistical analysis by chi-square test {for categorical variables), or by General Linear Model (for confinuous variables),

Values with different superscripts (a.,b) within a row are significantly different from each other at a = 0.05 by Duncan's multiple
range test.

1) EAR: Estimated Average Requirements, 2} MAR: Mean Nutrient Adequacy Ratios

Table 5. Comparisons of prevalence of subjects under EAR" and medn nutrient adequacy iafio according to smoking stafus of subjects

Varables 50 - 64 yrs 65— 74yrs 75 -8 P
Curent Non-smoker / Curent Non-smoker / Cunent Non-srmoker /

smoker Ex-smoker smoker Ex-smioker smoker Ex-smoker CMH? Age"
Male

Energy 64.8% 79.1% 60.9% 64.4% 66.2% 77.9% 0.018 0.295
Protein 7.0% 14.3% 13.8% 12.6% 27.3% 20.0% 0.705 0.168
Calcium 76.1% 70.3% 79.0% 67.6% 76.6% 75.7% 0.031 0.420
Iron 14.1% 20.9% 21.0% 15.8% 36.4% 22.9% 0.108 0.093
Vitamin A 26.8% 46.2% 43.5% 25.9% 49.4% 37.1% 0.030 <0.001
Thiamin 19.7% 31.9% 36.2% 33.6% 45.5% 46.4% 0.636 0.212
Riboflavin 54.9% 70.3% 68.1% 60.3% 64.9% 67.9% - 0914 0.038
Niacin 18.3% 36.3% 35.5% 31.6% 63.3% 43.6% 0.859 0.013
Ascorbic acid 19.7% 35.2% 37.0% 26.7% 45.5% 29.3% 0.077 0.003

Number of nutients, 3.1 £ 26 41 x£30 41 £32 35 £30 49 +£37 44 %32 0.383 0.003
under EAR intake

MAR? 085+ 014 080x0.17 079+0319 083x017 074+022 078020 0138 0.001

Female
Energy 58.3% 67.4% 73.1% 60.9% 89.8% 73.7% 0.012 0118
Protein 33.3% 13.0% 36.5% 19.7% 42,9% 35.0% 0.001 0.313
Calcium 66.7% 65.4% 76.9% 73.8% 93.9% 84.1% 0.159 0.308
Iron 41.7% 15.8% 34.6% 24.3% 44.9% 33.8% 0.005 0.392
Vitamin A 50.0% 24.4% 53.9% 37.1% 57.1% 48.6% 0.003 0.450
Thiamin 41.7% 34.9% 63.5% 46.8% 71.4% 59.8% 0.005 0.821
Riboflavin 50.0% 44.0% 69.2% 55.6% 79.6% 68.2% 0.012 0.857
Niacin 41.7% 35.9% 65.4% 48.6% 71.4% 64.2% 0.015 0.655
Ascorbic acid 50.0% 24.7% 46.2% 32.8% 63.3% 46.5% <0.001 0.699

Number of nutrients, 4.7 +45 34 £32 55 £37 42 35 66 £31 565 £36 <0001 <0.001
under EAR intake

MAR? 070 £ 030 083 +0.18 072+ 020 079 £019 064 + 021 0.70 £ 022 <0.001 <0.001

%, Mean * SD '

Cochran-Mantel-Haensze!l statistics were used to categorical varidbles analysis.

General Linear Mode! stafistics were used to continuous variables, P values were adjusted by age.

1) EAR: Estimated Average Requirements, 2) MAR: Mean Nufient Adequacy Ratfios, 3) Statistical p-value after adjusted age group,

4) P value for age group
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Table 6. Comparisons of prevalence of subjects under EARY and mean nutient adequacy ratio according to alcohol drinking status of

subjects
Variables 50 — 64 yrs 65 ~ 74 yrs 75 -y1s P
Cgrrent Non-dﬁnker / Cgrrent Non-dtinker / anent Non-drinker YT Age?
drinker Ex-arinker drinker Ex-drinker drinker Ex-drinker

Male

Energy 66.4% 84.5% 59.6% 66.3% 68.4% 78.2% 0.004 0.293
Protein 7.7% 17.2% 13.7% 12.4% 19.4% 25.2% 0.266 0.193
Calcium 74.0% 70.7% 71.6% 71.8% 77.6% 74.8% 0.675 0.878
Iron 15.4% 22.4% 19.7% 15.8% 26.5% 28.6% 0.995 0.312
Vitamin A 33.7% 44.8% 36.6% 28.2% 40.8% 42.0% 0.619 0.087
Thiamin 22.1% 34.5% 37.2% 32.2% 39.8% 51.3% 0.843 0.051
Riboflavin 60.6% 69.0% 68.9% 57.9% 63.3% 69.8% 0.5563 0.035
Niacin 25.0% 34.5% 34.4% 31.7% 48.0% 46.2% 0.995 0.361
Ascorbic acid 24.0% 36.2% 33.9% 27.2% . 39.8% 31.1% 0.303 0.063

Number of nutients, 3.3 +27 42 x£32 39 32 35 30 44 £34 47 *34 0.730 0.003
under EAR intake

MAR? 0.84 £ 0.14 078 £ 0.19 081 £ 0.18 083 £ 0.18 0.77 £ 020 0.76 £ 0.21 0.671 0.002

Female

Energy 61.0% 68.6% 59.5% 61.9% 75.7% 75.7% 0.291 0.670
Protein 19.5% 12.2% 23.3% 20.1% 34.3% 36.3% 0.237 0.329
Calcium 70.1% 64.3% 74.2% 73.9% 85.7% 85.2% 0.523 0.760
Iron 19.5% 15.9% 28.8% 24.0% 34.3% 35.4% 0.237 0.656
Vilamin A 24.7% 25.3% 40.5% 37.5% 52.9% 48.9% 0.435 0.870
Thiamin 32.5% 35.7% 47.2% 47.7% 65.7% 60.3% 0.953 0.607
Riboflavin 42.9% 44.5% 58.3% 56.0% 72.9% 68.9% 0.577 0.788
Niacin 33.8% 36.6% 49.7% 49.5% 71.4% 63.7% 0.699 0.450
Ascorbic acid 33.8% 23.5% 38.0% 32.6% 52.9% 47.7% 0.025 0.666

Numberof nufients, 35 £35 34 32 44 =37 42 35 58 34 56 %36 0.366 <0.001
under EAR intake

MAR? 082+ 0.19 083+018 077 +£020 078 £ 019 069+ 022 0.70 £ 0.22 0.357 <0.001

%. Mean = SD

Cochran-Mantel-Haenszel statistics were used to categorical varables analysis.

General Linear Mode! statistics were used to continuous varables, P values were adjusted by age.

1) EAR: Estimated Average Requirements

2) MAR: Mean Nutrient Adequacy Ratios

3) Statistical p-value affer adjusted age group

4) P value for age group
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Table 7. Comparisons of prevalence of subjects under EARY and mean nufient adequacy ratio according to regular exercise of

subjects
Variables 50 - 64 y1s 65— 74y 75-yrs P
Regu!or Irregu.lor Regu!or Imegular Regulqr Imegular CMHY Age”
exercise exercise exercise exercise exercise exerclse

Male

Energy 66.2% 78.6% 56.8% 72.7% 72.0% 75.0% <0.001 0.342
Protein 7.8% 14.3% 8.6% 19.3% 18.3% 25.8% <0.001 0.551
Calcium 66.2% 78.6% 67.5% 78.0% 72.0% 79.0% 0.003 0.870
Iron 13.0% 22.6% 13.3% 24.0% 21.5% 32.3% <0,001 0.916
Vitamin A 32.5% 42.9% 26.1% 11.3% 38.7% 43.6% 0.002 0.383
Thiamin 22.1% 31.0% 28.6% 43.3% 46.2% 46.0% 0.009 0.173
Riboflavin 58.4% 67.9% 58.6% 70.0% 60.2% 71.8% 0.002 0.062
Niacin 24.7% 32.1% 291% 38.7% 40.9% 51.6% 0.007 0.987
Ascorbic acid 27.3% 29.8% 28.2% 33.3% 30.1% 38.7% 0.104 0.844

Number of nufrients, 32 +28 41 30 32 29 44 £33 41 £33 48 + 34 <0.001 0.01
under EAR intake

MAR? 085+ 014 080 +018 084016 078019 079+ 020 075+ 021 <0.00] 0.006

Female
Energy 70.3% 65.2% 53.2% 69.0% 68.2% 78.4% <0.001 0.002
Protein 8.4% 16.8% 13.5% 27.1% 22.4% 41.1% <0.001 0.975
Cdlcium 62.6% 67.2% 67.8% 79.5% 80.4% 87.1% <0.001 0.768
Iron 9.7% 20.8% 18.5% 30.6% 21.5% 40.4% <0.001 0.597
Vitamin A 18.1% 29.6% 29.0% 46.2% 32.7% 56.1% <0.001 0.617
Thiamin 33.6% 36.0% 41.2% 63.6% 43.0% 67.9% <0.001 0.014
Riboflavin 41.3% 46.0% 48.8% 63.6% 54.2% 75.3% <0.001 0.522
Niacin 30.3% 39.6% 40.3% 57.9% 44.9% 72.5% <0.001 0.555
Ascorbic acid 21.3% 28.0% 21.6% 44.3% 36.5% 53.3% <0.001 0.035

Number of nufients, 30 *29 36 34 35 £33 65D £36 42 £33 61 *35 <0.001 <0.001
under EAR intake

MAR? 085+ 016 081 £020 083017 074020 078019 066+ 022 <0.001 <0.001

%, Mean + SD

Cochran-Mantel-Haensze! stafistics were used to categorical variables analysis.
General Linear Model statistics were used to confinuous variables, P values were adjusted by age.

1) EAR: Estimated Average Requirements

2) MAR: Mean Nutrient Adequacy Ratios

3) Statistical p-value after adjusted age group
4) P value for age group
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Table 8. Comparisons of prevalence of subjects under EARY and mean nutient adequacy ratio according fo stress level of subjects

Variables 50 - 64 yrs 65 — 74yts 75 —y1s P
Feel stress No Feel stress No Feel stress No CMH® Age?

Male
Energy 67.6% 72.2% 81.8% 60.4% 76.5% 72.3% 0.070 0.068
Protein 8.1% 7.0% 15.9% 12.8% 23.5% 19.7% 0.474 0.494
Calcium 59.5% 74.8% 90.9% 69.6% 76.5% 75.0% 0.309 0.003
Iron 16.2% 14.8% 25.0% 17.0% 29.4% 23.9% 0.210 0.832
Vitamin A 37.8% 33.0% 52.3% 29.2% 47.1% 37.8% 0.006 0.280
Thiamin 18.9% 26.1% 50.0% 32.7% 41.2% 44.2% 0.316 0.095
Ribofiavin 56.8% 64.4% 79.6% 61.3% 64.7% 65.4% 0.268 0.069
Niacin 24.3% 26.1% 45.5% 31.9% 41.2% 45.2% 0.325 0.316
Ascorbic acid 27.0% 24.4% 50.0% 27.7% 35.3% 31.4% 0.015 0.221

Number of nutients, 3.2 +28 34 £27 51 =31 35 %31 46 36 43 £33 0.033 0.006
under EAR infake

MAR? 084 £ 017 084+014 074+018 083*+018 077 +019 079 +0.19 0.027 0.005
Female
Energy 71.9% 63.8% 63.9% 59.4% 84.8% 72.2% 0.009 0.285
Protein 22.5% 8.2% 21.7% 18.9% 42.4% 32.7% 0.003 0.032
Calcium 76.4% 60.6% 75.8% 71.5% 90.2% 85.5% 0.005 0.294
Iron 25.8% 12.1% 27.3% 21.9% 41.3% 33.1% 0.001 0.183
Vilamin A 36.0% 18.8% 40.7% 35.6% 56.5% 46.0% 0.001 0.106
Thiamin 47.2% 28.0% 49.5% 45.7% 69.6% 56.9% 0.001 0.061
Riboflavin 55.1% 38.3% 60.3% 63.4% 81.5% 65.3% <0.001 0.165
Niacin 44.9% 30.5% 49.0% 48.8% 72.8% 61.3% 0.031 0.064
Ascorbic acid 42.7% 17.4% 42.3% 30.4% 54.4% 46.0% <0.001 0.021

Number of nutients, 44 £3.6 29 +29 45 £36 40 35 64 34 53 36 <0.001 <0.001
under EAR intake

MAR? 075+ 022 086+015 07702 079019 066=+021 071 £022 <0.001 <0,001

%. Mean = SD

Cochran-Mantel-Haensze! statistics were used to categorical variables analysis.
General Linear Model statistics were used to continuous variables, P values were adjusted by age.

1) EAR: Estimated Average Requirements

2) MAR: Mean Nutrient Adequacy Ratios

3) Statistical p-value after adjusted age group
4) P value for age group
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Table 9. Compatrisons of prevalence of subjects under EAR" and mean nutrient adequacy ratio according to depression of subjects

Variables 50 — 64 yrs 65-74ys 75-yrs P
Depression No Depression No Depression No CMH? Age®

Mdale
Energy 69.2% 72.0% 68.3% 59.7% 69.4% 74.4% 0.523 0.216
Protein 7.7% 7.0% 19.0% 9.7% 16.7% 21.8% 0.892 0.065
Calcium 67.3% 73.0% 81.7% 66.4% 73.6% 75.9% 0.069 0.018
Iron 15.4% 16.0% 24.7% 13.9% 25.0% 24.1% 0.047 0.226
Vitamin A 30.8% 36.0% 39.4% 27.3% 38.9% 38.4% 0.135 0.127
Thiamin 25.0% 24.0% 41.6% 30.7% 34.7% 48.9% 0,582 0.017
Riboflavin 61.5% 63.0% 74.7% 56.7% 58.3% 69.2% 0.098 0.002
Niacin 25.0% 26.0% 41.6% 28.6% 43.1% 45.9% 0.107 0.11¢
Ascorbic acid 19.2% 28.0% 40.1% 24.4% 27.8% 33.8% 0.168 0.005

Number of nutients, 3.3 £ 27 35 +27 45 32 32 =30 40 +33 45 =32 0.048 0.012
under EAR intake

MAR? 085+ 015 084 +015 077 £018 084017 080+019 078 £ 0.19 0.022 0.011

Female
Energy 66.8% 64.6% 62.7% 58.4% 81.4% 69.9% 0.025 0.233
Protein 13.8% 9.1% 19.6% 19.5% 40.1% 30.6% 0.115 0.245
Calcium 68.4% 60.0% 74.4% 70.7% 89.2% 84.4% 0,021 0.706
fron 19.4% 10.9% 26.3% 20.2% 40.7% 30.1% <0,001 0.608
Vitamin A 27.0% 18.3% 40.4% 33.5% 58.1% 39.9% <0,001 0.70
Thiamin 36.2% 28.6% 49.1% 44.2% 65.3% 55.5% 0.078 0.676
Riboflavin 45.4% 38.9% 59.4% 50.9% 77.3% 62.4% <0.001 0.327
Niacin 35.7% 32.0% 49.9% 47.9% 71.9% 57.2% 0.038 0.106
Ascorbic acid 27.0% 19.4% 37.6% 29.1% 54.5% 42.2% <0.001 0917

Number of nutiients, 3.5 £33 29 260 44 +35 39 %356 62 35 5650 =+ 346 <0.001 <0.001
under EAR intake

MAR? 082+ 020 086015 0781019 080019 066+ 022 073022 <0001 <0.001

%, Mean *+ SD

Cochran-Mantel-Haenszel statistics were used to categorical variables analysis.

General Linear Model statistics were used to continuous variables, P values were adjusted by age.

1) EAR: Estimated Average Requirements, 2) MAR: Mean Nufrient Adequacy Ratios, 3) Stafistical p-value ofter adjusted age group,
4} P value for age group

Table 10. Health related variables associated with mean nutrienfs adequacy ratiosMAR] of the elderty subjects according to stepwise
multiple regressions

Subjects Independent variables  Parameter estimate  Siandard enor Partial R? Model R? P
Al Regular exercise 0.084 0.008 0.042 0.0420 <0.001
Age -0.004 <0.001 0.033 0.0746 <0.001
Stress 0.005 0.010 0.009 0.0838 <0.001
Sex -0.002 0.008 0.002 0.0862 0.014
Current smoking 0.036 <0.001 0.001 0.0873 0.096
Depression 0.002 0.008 0.002 0.0897 0.014
Male Regular exercise 0.060 0.013 0.029 0.029 <0.001
Age -0.002 0.000 0.013 0.041 0.003
Stress 0.041 0.019 0.006 0.047 0.030
Current smoking 0.021 0.013 0.003 0.050 0122
Depression 0.020 0.014 0.003 0.053 0.139
Female Age -0.006 0.001 0.056 0.005 <0.001
Regular exercise 0.087 0.010 0.045 0.101 <0.001
Stress 0.044 0.011 0.009 0.110 <0.001
Curent smoking 0.059 0.020 0.005 0.115 0.003
Depression 0.017 0.011 0.002 0116 0.106

Independent variables included hedith related variables. No other varables met the 0.150 significance level for entry into the model.
Categorical variables were coded as follows; Smoking = 1, Nonsmoking = 2; Alcohol diinking = 1, No drinking = 2; No exercise = 1,
Regular exercise = 2; Stress = 1, No stress = 2; Depression = 1, No depression = 2,
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Table 11. Adjusted odds ratio (OR) and 95% confidence intervals
(Cl) for lowest MAR by hedlth related behavioral factors, and
adjusted OR and 95% Cl for lowest MAR from the subjects aged
50-64

Male Female Total
COR (95% Cl) OR (95% CJ) OR (95% Cl)
Current smoker
No 1 1 1
Yes 1.14(0.84-1.56) 1.84(1.24-2.71} 1.16{0.92-1.45)
Smoker, aged
50~-64 1 1 1

65-74 0.96(0.65-1.43) 1.38(1.06-1.79) 1.26(1.01 - 1.5¢)

over75 1.45(0.94-223) 2.43(1.80-3.29) 2.16(1.69-2.76)
Alcohol drinker

No 1 1 1

Yes 0.92(0.68-1.26) 1.23(0.95-1.60) 0.96{0.80-1.16)
Alcohol diinker, aged

50-64 1 1 1

65-74 0.94(0.63-1.40) 1.41(1.08-1.83) 1.25(1.00- 1.56)

over75 1.41(0.91-2.17) 2.58(1.91-3.49) 217(1.70-2.78)
Regular exercise

Yes 1 1 1

No 1.94(1.43 -2.65) 2.58 (2.07 -3.21}) 2.37(1.98-2.83)
Regular exercise subjects, aged

50-64 1 1 1

65-74 1.02(0.68-1.53) 1.55(1.18-2.02) 1.38(1.10-1.72)

over75 1.38(0.90-2.13) 2.42(1.79-3.29) 2.09(1.63-2.68)
Stress

No 1 1 1

Yes 1.53(0.98 - 2.40) 1.73(1.36-2.22) 1.87(1.51
High stress subjects, aged

50-64 1 1 1

65-74 1.18(0.77-1.80) 1.52(1.14-2.03) 1.41(1.11-1.79)

over75 1.61(1.01-255) 293 (2.12-4.07) 247 (1.90-3.22)
Depression

No 1 1 1
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