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ABSTRACT

This study was performed to document the association between obesity, a major risk factor for chronic diseases, and dietary
pattern in Korean elderly. The subjects were 595 men and women aged 60 - 89 years. The subjects were classified into 4 groups
based on BMI: under weight, BMI < 18.5; normal weight, 18.5 < BMI £ 22.9: overweight, 23.0 < BMI < 24.9: and obese
BMI > 25.0. Dietary intakes by 24-hr recall, blood pressure, anthropometric parameters and health eating index (HEI) were
measured. Underweight group was excluded for data analysis due to small number of subjects, and age-adjusted measurements were
compared among normal, overweight and obese groups. The mean anthropometric values for males and females were 23.7 and 24.8
kg/m? for BMI, 0.90 and 0.86 for WHR, and 140.7 and 138.8 mmHg for SBP, respectively. The mean intakes of energy, Ca,
vitamin A, vitamin B,, and vitamin E did not meet Korean RDA for elderly. Intakes of fat and cholesterol were low: the percent
energy from fat for male and female subjects were 19.1% and 18.1% and mean cholesterol intakes were 208 mg and 152 mg,
respectively. Judging by HEI score, dietary quality was better in females than in male subjects. The mean BMI of normal, over and
obese groups were 21.4, 23.9, 26.7 kg/m’ in male subjects and 21.6, 23.9, 27.]1 kg/m’ in female subjects. WHR, SBP and TSF
were increased with increasing BMI. No association was found between BMI and nutrient intakes and/or food consumption
pattern. However, a tendency was shown that the overweight group reported higher intakes in most nutrients compared to normal
and obese groups. This study implies that with increasing BMI, anthropometric risk factors, such as WHR, TSF, and blood pressure
were increased, however, no significant differences were found in nutrient intakes and food patterns. Energy and fat intakes do not
seem to be a cause for obesity in Korean elderly. (Korean J Nutrition 35(4) : 480~ 488, 2002)
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Table 1. General characteristics of the subjects n (%) A7} 714 2o} 9/3 AE 2 AXS) (Table 1). ARLR)
ey ol M ANFE (BMI<185), 34F (185<BMI <
Age 09 92.9), FAZEF (23.0 < BMI = 24.9), u]gk (BMI =
60 - 64 31 (15.7) 100 ( 25.1) 25) o2 o] X E A E Ay g 2 79
65-74 133 ( 67.5) 273 ( 68.6) (3.6%), 738 (37.1%), 499 (24.9%). 689 (34.5%)°]
_____ 275 .. 330188 25063 g on o 39 (0.8%). 102 (25.7%), 103
— 197 1900 398 490000 (95 904, 1897 (47.6%) 0.2 LFz % ISch.
<185 7 ( 36) 3( 08 WEFES DY EHE 7 Q1o Wy 77
185-22.9 73 (37.1) 102 ( 25.7) 71.6%, 38.7%2 A{FEo] RO B =E tdAES ALF
23.0-24.9 49 (249 103 ( 25.9) AR FFo]l & =olAttn AtgdY. 59 Fd
______ 225 ... %8345 189 (476)  FEoM= dAt =909 B9 2H7F 39.0%. 46.5%. A& =
o 197 0000) 397 0000) - iofyiz 28.7%, 3.4%7F Sk AE su Yk Ao=
None 40 20 35 ( 89 vebgon, dab 1919 73%, 92} =219] 66%7F F2 3
Elementary school 22 (1120 131 (329 2 252 83 YA Chung £72 EUAY =A5E
Middle school 30 (15.2) 78 ( 19.6) ZAMg A3 @A 2909 59 FAE0] 27t 47.4%,
High school 53(269) 123 (309 64.9%, 232} =ANME 17.3%. 20.0% ollen, ¥ Z
College 80 ( 40.6) 29 ( 7.3) 7} 51.5%. 30.9%%0] FAHoZE LES 3u YYTin
... Graduate school 8(4b . 2099 wasidol olol vwE o B AT ARl o9
e RS seun a5 mae pusss 114 40 500
Smoker 87 ( 46.5) 13 ( 34) 2 Aozt Alg gt 3 Az} 12R19] 34% H =T} o
Regular exerciser 143 ( 72.6) 262 ( 66.2) 2EZA SEEAE B83t3 ot
Estrogen user =" 130 ( 33.8) H| ko] we} dWAbES vlusi R (Table 2) @4
1) Not applicable wQleA Uolz ATl 7P Etm, BAFT 7
Table 2. Health behavior of the subjects based on BMI"™? n = (%)
Male Female
Normal Over Obese Normal Over Obese
(n=73) (n = 49) (n = 68) (n = 102) (n = 103) (n = 189)
Age (yn 710 £ 0.7° 683+ 07°  69.1 £ 0.6® 67.4 £ 0.3° 66.6 £ 03°  68.2 + 05
Drinker** 48 (65.8) 30 (62.5) 38 (56.7) 28 (29.2) 31 (30.7) 50 (27.3)
Smoker™* 30 (42.3) 23 (51.1) 32 (48.5) 6 ( 6.1) 2 (2.0 422
Regular exerciser™* 56 (76.7) 35 (71.4) 49 (72.1) 71 (69.6) 71 (68.9) 119 (63.6)
Estrogen user™® =3 - - 34 (34.0) 35 (35.7) 60 (32.8)

1) Mean + SE

2) Normal; 18.5 < BMI < 22.9 over: 23.0 < BMI £ 249

obese; BMI > 25.0

3) Values with different alphabets are significantly different among the three groups within the same sex at p < 0.05 by Scheffe's multiple

range test

4) Not significant among the three groups within the same sex at p < 0.05 by Chi-square test

5) Not applicable
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Tablke 3. Anthroncriclric vaiiables and bloed pressure of the sub-

jects
Male Female
(n = 197) (n = 398)

Height (cm) 165.7 + 04" 153.3 + 0.2
Weight (kg) 653 + 06 58.4 +03
BMI” (kg/m?) 237 =02 248 + 0.1
Circumference {cm)

Waist 866 + 1.0 80.5 + 0.7

Hip 95.7 + 0.8 935 + 07
WHR” 0.90 + 0.06 0.86 + 0.03
TSF (mm) 194 + 07 268 + 0.4
SBP® (mmHg) 1407 + 3.7 1388 +1.7
DBP® (mmHg) 840 =+ 13 813 +09
Menopausal age (yr) =7 493 + 0.2
1) Mean + SE

2) BMI (Body mass index) = Weight (kg) / Height (m)’
3) WHR = Waist to hip Circumference

4) TSF == Triceps skinfold thickness

5) SBP = Systolic blood pressure

6) DBP = Diastolic blood pressure

7) Not applicable

wE S Ak 35(4): 480~488, 2002/483
24.35c} Egkon, ozt w919 A4 Chang $7¢] Bx
3 24.99 FAEI T WHRS @ 242 0.90, 0.8622,
F 25 AdaAAge] 943 W Sk 5714
o}, AbFakze] SR FHFAE Y 2427 19.4 mm, 26.8
mm= Kim %] BAA| Mo AF3 x2S oz =
Abgt A3491 12.7 mm, 14.8 mm Bt} £$teH, Chang
%) AEAY F4F oS dFo s AR Agnug
= A el oz Q19 #H7E AEE Ha 49342
Park 50 ®ug et g4 B H73 d%
49.241¢} AT 2B EE AAASAZ Hol B A
/i =908 T8 AL Hste AF 3} AR o] Eo
WHR-2 Z¥AdsE 3 ot # #4z ¢
%7} g9 140.7 mmHg, 138.8 mmHg, °|97]) ¢
84.0 mmHg, 81.3 mmHgZ 19988 FWA% - FYZAP”
A3 dd 60~694 =21oA £57] €9t 136.24 mmHg,
138.88 mmHg, °]$+7] E<4 80.9 mmHg, 81.2 mmHg¥
v wdte] 2T EopTt

Table 2014 H& vle} 2o} H|T s} CH“Z}P/] ol
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F ulgted] wa 72+ 9 Al 542 Table 4°ﬂ ‘f}EPLHSd
o} 7} #9] 5t BMIE @& =919] 29 F4T 214,
AT 23.9, 9 26.7= JElton oz »=QldME
Z}Zk 21.6, 23.9, 27.12 Yepgth @A =919 WHR2
AT 0.87, FAFT 0.90, H]THE 0.932F BMI 57}
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Table 4. Anthropometric variables and blood pressure of the subjects based on BMI"

Male Female

Normal Over Obese Normal Over Obese

(=73 (n = 49) (n = 68) (n = 102) (n = 103) (n = 189)
BM! (kg/m?) 214 012 239 +07° 267 +0.1° 216 +0.02° 239 +£002° 271 % 0.4X
WHR 0.87 + 0.03° 0.90 + 0.03° 093 + 0.02 0.84 + 0.03 0.86 + 0.03 0.87 + 0.03
TSF (mm) 185 + 1.2 214 *+ 1.6 19.6 £ 1.1 239 =+ 0.8° 258 + 0.8 293 + 0.6°
SBP (mmHg) 140.1 +56° 1453 +4.2° 1458 +56° (1319 + 39 1421 £ 35 1385 + 25
DBP (mmHg) 828 =+ 28 852 + 22 849 + 20 781 % 2.6 827 + 1.8 820 =13
Menopausal age (yr) -2 - - 486 =+ 0.5 495 *+ 0.5 49.6 + 04

1) Mean =+ SE: adjusted by age

2) Values with different alphabets are significantly different among the three groups within the same sex at p < 0.05 by Scheffe's multiple

range test using analysis of covariance after controlling for age.
3) Not applicable
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Table 5. Daily nutrient intake of the subjects

3. FYL NA MH

At =919 oldx) AFHE By 24z 1810
keal, 1587 keal®2 AZF2] 90% ZL& HFs 2 Yy
Y, ol g A 113%, 112% =2 43t
(Table 5). @@ 4HFS Kim 57 Mg, 49 2 A
R g2 =058 oz AR A3 Lim
S0 A AF =917 2RSS YAoR ZAG A
¢}, Chang 0] A&AW =dishe FHog nwr
FEHQ w58 Ao ZAIE A} Egkt} ol
£ ogzkel AbE AAE Eo] 4 w07 Wi
AzEg AW A AEE AERE il FEEE
R vl&L Jd 217 19.1%, 18.1%= 19989 % =
A% - FEFAPY] =9 HHEg) 11.2% 80 ¥}
HA2HE HHZF2 208.2 mg. 151.8 mgl 2 AEAH
A5 =AM Baek 579 dnel ¥ 247t 129.5 mg,
77.3 mg AFAFl vla) =gtou Aol AT =
7 (<300 mg/day) Brle wdth

A o] AR £ uX= Uit ZEy vgw

o 2 orr

. Male (n = 197) Female (n =: 398)

Nutrient
Intake %RDA Intake %RDA

Energy (kcal) 1809.2 + 32.3" 902+ 16 15874 + 23.4 916 = 1.1
Protein (g) 738+ 19 113.2+ 29 62.1 + 1.1 1118 +£ 2.1
Fat (g) 397+ 14 325+ 08
Carbohydrate (g) 2857 + 4.8 260.7 + 4.0
Fiber (g) 73+0.2 6.8 + 0.1
Calcium {mg) 578.2 £ 21.3 82.6 + 3.0 532.1 £ 15.0 76.0 £ 2.1
Phosphorus (mg) 1146.6 + 26.6 163.8 + 3.8 9740 + 17.7 139.1 £ 2.5
Iron (mg) 125+ 0.4 1044 + 4.0 11.2+0.2 936 + 23
Potassium (mg) 2765.6 £ 72.0 2355.0 + 60.4
Na (mg) 4886.4 + 153.6 3763.5 + 108.4
Vitamin A (pg RE) 552.0 + 36.2 78.8 + 0.03 552.8 £ 27.6 789 + 3.9
Vitamin B, (mg) 1.20 + 0.03 1173 + 3.7 1.09 + 0.02 109.1 & 0.02
Vitamin B, (mg) 0.99 + 0.03 812+ 26 0.94 + 0.02 79.0 + 1.97
Niacin (mg) 155+ 0.4 1175+ 37 132+ 0.2 1179 £ 46
Vitamin B, (mg) 2.00 + 0.06 1429 + 4.3 1.77 + 0.04 126.5 + 3.2
Vitamin C (mg) 116.1 £ 6.2 1703 £ 95 1179 + 46 172.8 + 6.7
Vitman E (mg o-TE) 8.69 = 0.65 86.9 =+ 6.5 8.54 + 0.55 854 £ 55
Folate (ug) 247.6 £ 10.5 99.1 + 4.2 2373+ 78 949 £ 3.2
Vitamin B,, (ug) 1.71 £ 0.22 1.36 + 0.10
Cholesterol (mg) 208.2 + 150 151.8 + 6.7
Energy distribution

%Carbohydrate 64.1 + 0.6 66.0 + 0.4

%Protein 16.1 + 0.2 15.6 + 0.1

%Fat 19.1 + 04 18.1 £ 03

1) Mean + SE
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82.6%, 18.8%. 81.2%. 86.9%, A=) 7% 76.0%, 18.9%.
79.0%. 85.4% % A#sta JYich ZE} vE A vlE
Wl B, AFHFE =208 o2 2ASE B& AP A
ko] B u|XE Ao By oyt 1998y =
NA% QUZAPAME dab wgle] S 2t vlell
A, HEN Bo] A% o] A& 47} 61.1%. 61.5%,
62.0%. 2 =AM & 54.1%, 54.3%. 51.1% % *e
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wdle

AfMx, =t 60.4%, 71.8%, 56.1%, 42} =
XM 53.7%, 18.4%, 58.1%= & tHdAe] AFEnt
& ge FEoltt HIEH Bt gatel A I
FEATF A vuPe | A dehknh s2vet
£ obA HiEtd Byoll tigh A7t FEA o} Ul H¥
& ARFE AR kot wFTH dEP] AYF
o] 24 pg?l AL LHFPE 1 & A7 2ARE Y =
Ql9] HIEM] B, AAHQ 1.71 pg, 1.36 pg2 F& 59
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Table 6. Daily nutrient intake of the subjects based on BMI (%RDA)
Male Female
Normal Over Obese Normal Over Obese
(n = 37) {n = 49) (n = 68) n = 102) (n = 103) (n = 189)
Energy (kcal) 1767.4 + 529" 1871.1 + 645 18458 + 545 [1600.1 + 46.2 1651.0 + 46.1 1547.8 =+ 33.8
8y (883 + 2.8) 935 £ 3.7) 92.2 + 2.3) 94.1 = 2.7) 97.1 + 2.8) (774 *+ 1.8)
Protein (g) 719 + 3.1 795 £ 38 741 + 32 634 = 23 646 + 23 599 + 16
& (1106 = 4.4) (1223 + 6.8) (1140 + 4.7) (1153 + 46) (1175 + 39 (1089 + 2.9)
Fat (g) 381 + 24 421 + 3.0 410 £ 25 326 £ 16 349 £ 17 315 £ 11
Carbohydrate (g) 2821 + 8. 2954 *+ 98 2874 + 73 2628 + 79 2706 + 7.9 2544 + 58
Fiber (g) 75 £ 04 7.7 = 05 73 £ 03 6.6 + 03° 76 + 03° 66 = 0.2°
Calcium (mg) 581.9 4+ 35.2*" 651.6 + 42.9° 5323 + 36.0° 5547 + 29.8 5657 + 277 5023 + 207
& (83.1 + 48 (930 = 7.39 (76.1 + 4.5 (79.2 + 4.38) 808 + 3.9 (71.7 + 2.9)
Phosphorus (mg) 11376 + 43.8 12344 + 599 11163 +41.0 |1013.2 +41.8 10122 + 348 931.1 + 256
P 8 (162.5 + 6.2) (176.3 =+ 8.5 (1594 + 5.8) (1447 + 59 (1146 + 47) (133.0 + 33)
Iron (mg) 123 £ 038 139 + 13 119 £ 06 115 + 0.6® 121 + 05° 107 = 04
6 (1023 + 5.7) (115.8 £+ 1.5) (99.1 + 5.5) (958 + 5.0) (101.3 + 4.8) 89.1 = 3.1)
o 5524 =+ 557 607.1 + 732 5424 +618 5141 =+ 543° 6949 + 54.1° 500.6 + 39.8°
Vitamin A (pg RE) o
(789 + 7.9 86.7 £ 94) (77.4 + 10.2) (734 + 569 99.3 + 9.9) (71.5 £ 549
o 1.16 £ 0.06 1.23 £ 007 1.25 + 0.02 1.12 £ 0.05 1.16 £+ 0.05 1.03 £ 0.03
Vitamin B, (mg)
(1160 + 5.1) (1233 + 7.5 (1251 + 7.4) (1128 £ 59 (1160 = 59 (103.0 + 3.6)
L 096 + 0.05 1.07 + 0.06 099 + 0.05 096 + 0.05* 1.03 + 0.04° 0.89 £ 0.03*
Vitamin B, (mg) b b
(80.0 = 3.8) 89.2 + 6.3) 825 + 4.1) (799 £ 43 {858 + 4.1 (741 + 2.59
Niacin (mg) 152 + 07 171 £ 1.2 152 + 06 136 + 0.7 141 + 05 127 + 04
& (1169 =+ 5.5) (1315 £ 9.6) (1371 £ 4.6) (1242 + 5.3) (1084 + 4.3) 97.7 + 28)
. 204 = 0.09 209 + 0.01 1.92 + 0.09 174 + 007 183 + 0.07 1.77 £ 0.05
Vitamin B, (mg)
(1700 + 69) (1493 + 9.7) (1399 + 6.8) | (1199 + 570 (1319 + 64) (1264 + 4.7)
o 110.2 + 86 128.2 + 14.2 1204 + 112 1161 £ 75 1274 + 94 1143 = 73
Vitamin C (mg)
(1574 +13.6) (183.1 +20.7) (172.0 +17.6) | (1659 + 109) (1820 =+ 13.7) (163.0 + 10.5
A 7.78 = 0.51 9.25 + 1.11 927 + 1.43 856 + 093 895+ 093 840 £ 0.68
Vitamin E (mg o-TE)
(778 + 5.1) 92.5 + 15.5) (92.8 + 14.3) 85.6 + 11.6) 89.5 +12.6) 840 + 7.0
Folate (ug) 2709 + 16.2 2591 £ 211 2274 + 16.7 2399 +13.2® 2548 + 18.7° 2241 + 9.7°
& (1081 + 8.5 (1079 + 84 909 + 4.7) (959 + 56™ (1016 + 7.59 89.6 + 4.19
Vitamin B,, (ug) 1.51 £ 037 218 £ 045 1.49 £ 0.38 1.03 £ 0.11° 1.70 + 0.22° 144 + 016"
Cholesterol(mg) 2057 + 252 2074 =+ 307 2188 + 259 169.7 £ 13.2 1473 + 131 1457 £+ 9.7
%Fat calories” 187 + 07 195 + 1.1 195 + 08 177 + 0.7 187 + 06 181 + 05

1) Mean + SE; adjusted by age

2) Values with different alphabets are significantly different among the three groups within the same sex at p < 0.05 by Scheffe's multiple

range test using analysis of covariance after controlling for age
3) Energy distribution by fat
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Table 7. The Health Eating Index (HE!) score of the subjects”

Score
Contents
Male (n = 167)  Female (n = 316)

Do you have milk and milk product more than 1 serving per day? 2.72 + 0.16% 297 £ 011
Do you have meat, fish, egg, bean at every meal? 3.19 £ 0.14 3.27 £ 0.09
Do you have vegetable besides Kimch at every meal? 3.55 £ 0.13 3.69 + 0.02
Do you have fruit or fruit juice everyday? 3.54 £ 0.5 391 £ 0.09
Do you have fried food more than twice a week? 3.47 £ 0.14 3.70 £ 0.10
Do you have the high fat meat (bacon, libs, eels, etc) more than twice a week? 332 + 0.14 392 + 0.09
Do you have salts or bean sauce in your meal frequently? 3.63 + 0.14 3.88 +£ 0.09
Do you have three meals regularly? 4.66 + 0.08 4.27 + 0.08
Do you have snack such as ice cream, cake, cookie and coke more than twice a week? 3.80 £ 0.15 4.04 + 0.09
Do you have a variety of foods? 4.33 + 0.11 4.07 + 0.08

Total 32.64 £ 0.96 35.11 + 0.67
1) Minimum & maximum scores for each statement are 1 & 5 and for total 10 & 50
2) Mean =+ SE
B2 ARG Zo] A9 glo] A9 ZAM) Hlaste] Fro]  AALe] FA o] H 4667, 4.2TH 2 7P Bk &
2 2MY SE Q9T SN E K RAEE L HAF AANES 2724, 297002 b ket

4o2 Hlgtel B, HIEF By, FA4tell e B2 2APH
o]FojAA] g Jleut HZ = FFolA HlEl Bx
o Fa4o] ZZHI YouR ol g A7t &dd
o] Fojzjof & Zlojr}.

ZAF oiAe] AEe BAE F vk mE FYga
A3 FEE 2413 234 Table 69l YehASIT E3} =
o] A4 Cat AT BE J¥2 AFHZFe] 2 Tl #
oA Apelrt gt 2 AR E WIRD A B
Fao) AF o] FAFTAAM 7P E31 AT R
AEE vt A7 =AM E 24 F2, Fe, HIE A,
HE}R] B,, G4 2 HIEF B,,9] A3 2ol AAFTTANM A
3 vkl vt frejH o w3t (p <0.05). 2
o) 2 g A AAFTTAM 52 4TS B3
on oA, @A AW, Zg, HEh A9 AHFL v
koA 71 e AFE B 3 292 B
FUda AT AR T BTS2 HE oA
HRRE S 7H e e Bof Ao mE Zol7t gtk
aeEg vRigk gz 2152 BRI AT R AFGHE
o) as A AAES AT AU FAM] Aol AHAFS
WA B o] A Aoz Alsdr

4. HYNONHE gt A¥E NE

ZA} tigate) Axke) A sekal) glal A olw
E (HED'g ol83td 53 A== Aate] 34, 2 4%
o AANE 52 AFED 2% WA B2 Wee F
504 % ' 217t 32,649, 3511002, oJake] A5Hol
Fu3 o2 JEdtt (Table 7). £¥3¥2E 99 2F

WEoR R wQ1e AAbel AT FYHAIM B
T8 HPOM, ol w912 Mg AAL ol ¥
om 749 JAT AAske 202 e =9
2 420] thal A7 Hong? Choi™) AFINE
Ahcele] 74.6%7 FHHA HA1E sha glom] did Zhzt
64.6%, 48.3%7F 8 B AAIE 311 e AOR FAY
o ¥ AT AT FAHE 4B AFE RolFAUT

24 RS A%S wAT § BMI whE Aol
AYE (HEDS % B 9l 25 2 230 421599
Aol §IT (Table 8). 22t Wapegle: vakze] 2
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& A7 527 Wl 9 277 Basitn wAc
T2l ol2f @ Al el e thEA Uehta 9)
o frelHQ) Aol gRout AT FHol Y B
o e B g9 43 NEst felF0E (p <0.05)
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20 O HE
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Table 8. The Health Eating Index(HEI) score of the subjects based on BMI"

Male Female
Contents Normal Over Obese Normal Over Obese
(n = 64) (n = 32) (h = 60) (n = 91) n=283  (n=147)
Do you have milk and milk product more 267 £022" 249+026 281+023 | 299+ 105 311019 290+ 0.17
than 1 serving per day?
X ‘
Dr:eyacl’?“ ave meat, fish, egg, bean atevery 3434 050 5994020 3064021 | 3154015 3404015 3.6+ 011
Do you have vegetable besides Kimch at 3374064 3774019 3724023 | 387£015 3804015 362+ 011
every meal?
Do you have fruit or fruit juice everyday? 342+ 020 387+026 3424022 | 402+0.15 3.89+0.15 3.86+0.11
Do you have fried food more than twice 3324020 3224015 3844011 | 371+£019 3514012 379+ 025
a week?
Do you have the high fat meattbacon, libs, 519, (00 3481025 3404022 | 4034015 394+ 015 384+ 011
eels, etc) more than twice a week?
Do you have salts or bean sauce in your 368+ 020 3524025 3.68+021 | 408+ 0.16° 357+0.16 371 +0.12%
meal frequently?
Do you have three meals regularly? 416 £ 014 4244 011° 469+ 0.12° | 407+£021 472+017 398 % 0.07
Do you have snack such as ice cream, cake,  j g0\ 01 3711006 3824022 | 3884018 4034015 417+ 0.1
cookie and coke more than twice a week?
Do you have a variety of foods? 481+027 457+014 469+022 | 449+0.17 434+011 410+037
Total 3263+ 1.46 31.56+ 212 3305+ 1.25 |36.38+ 1.06 3479 + 1.66 35.04 + 0.81

1) Minimum & maximum scores for each statement are 1 & 5 and for total 10 & 50

2) Mean + SE. adjusted by age

3) Values with different alphabets are significantly different among the three groups within the same sex at p < 0.05 by Scheffe's multiple

range test using analysis of covariance after controlling for age.
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