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A Study on Body Compositions and Food Behaviors of Middle Aged Men Living in
Jeonbuk Province by Percentage of Body Fat
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ABSTRACT

The purpose of this study was to compare the body compositions and food behaviors of middle aged men with different
obesity indices. The subjects were 62 middle aged men who lived Gunsan city. Heights, body weights, soft/lean masses,
fat masses, percentages of body fat, and fat distributions were measured. Food habits and health-related lifestyle habits were
evaluated based on questionnaires. The subjects were assigned to one of the following groups based on their percentage of
body fat (%Fat) ; normal, overweight and obesity. The results were as follows: their heights, fat masses, percentages of body
fat, WHR, RBW, BMI and fitness scores were significantly higher in the obese subjects when compared to the normal and
overweight subjects. Self-perceptions of weight and desires of weight control were significantly related with their percents
of Fat. The overweight and the obese groups skipped meals, ate supper out, ate snacks, smoked tobacco, and exercised less
frequently than the normal group. There were no significant differences in the scores of the dietary habits and drinking of
alcohol among the three groups. Therefore, proper nutritional education on regular meals and intervention is required if mid-
dle aged men want to be of normal weight and have healthy lifestyles. (Korean J Community Nutrition 11(1) : 72~82, 2006)
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Table 1. General characteristics of the subjects according jo %Fat N (%)
] Characteristics Normal Overweight Obesity Total 1 >value

Age (years) 48.25 + 5317 48.85 = 5.30 51.24 + 5.64 49.39 + 5.43 F=1.428"7

Education |
Middle school 0(00) 1(3.0 0(00 1( 1.8
High school 3(250) 3¢9 1(59) 7(11.3) 3.164"
University 2067) 8 (24.2) 5(29.4) 15 ( 24.2)

Graduate school 7 (583 ) 21 (63.6) 11 (64.7) 39 ( 62.9)

Occupation .
Profession 7 (58.3) 24 (72.7) 11 (64.7) 42 ( 67.7) 1.523*
Officer 5(41.7) 9 (27.3) 6 (35.3) 20 ( 32.3)

Family income (10* won) /month _

100 - <300 7 (58.3 ) 12 (36.4) 5 (29.4) 24 ( 38.7) 1.670"
300 — <500 5 (41.07) 15 (45.5) 9 (52.9) 29 ( 46.8)
> 500 0(00) 6 (18.2) 3(17.6) 9 ( 14.5)

Self-recognition of health status
Good 4(333) 16 (48.5) 3(17.6) 23 ( 37.1) 6,479
Fair 8 (66.7 ) 14 (42.4) 14 (82.4) 36 ( 58.1)

Poor 0(00) 3(9.1) 0 (0.0 3( 48)

Total 12 (19.4) 33 (53.2) 17 (27.4) 62 (100 )

1) Mean * SD

2) NS: Not significant

T8 F A5 Y 04, B85 13, £2 23402 £ 203  Table 2. Proportion of obesity indices of the subjects N (%)

HHoF 3 94 16~207, BE¥ 11~157%, okgh vjpd indices Criteria Frequency

6~1074, LR 0~540 % BEsla AL dopugprt Underweight <18.5 0(00)

BMI Normal 18.5-<23 14 (22.6)

(3) &%, T u &x49 Overweight 23-<25 17 (27.4)
250 A, AU P LB AL FA R L F Obelly =25 31 (500)
A o o= o u wwe| ol Ak Underweight <90 Y (1.6)
oo w3 e == RBW Normal 90-<110 18 (29.0)
Overweight 110—-<120 23 (37.1)

4) %mEN' Obesity ° =120 20 (32.3)
SPSSE&A 7|1 & o] g3l BARAE AAlslon Underweight <10 0 ( 0.0)
< U5 Hag £ EFUA wESR TAES vl %kt Normal 10-<20 12 (19.4)
Tof e 3&%‘:"17{%—9‘ HE= }(z_teSt% 0]%—’5‘]—0% A% Overweight 20-<25 33 (53.2)
Obesity =25 17 (27.4)

stgon, Zt AdAEe] HAF AolE ANOVAS Scheffe
test® olg3lo] 2Zshoith. RBW, BMISH %Fatzhe] A
4 2y
N

S

Pearson’ s correlation coefficient® T3k &

A58

I

1. gHtN £4

ZARdAre] dwkd EA4L Table 13 2t} Hagdme
49.39 *+ 5.43°]3l0H, ¥§TEE Ughd F 62.9% UE
24.2%, & 11.3% w22 Yepgy, AL AR 67.7%.
ARFA] 32.3% woller, s 9L 300~500%Hn] gk
46.8%, 100~300%Hdm] %k 38.7% w=°]3iTh

BMI: body mass index = body weight (kg) /height (m?)
RBW: relative body weight = body weight (kg) x 100/standard
weight (kg)
%Fat: percentage of body fat
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Fria ek v, AAET BAlE TS 42 33.3%,
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H9te & A2 X]4=(Body mass index: BMD), i)
% (Relative body weight: RBW), A& (Percentage of
body fat: %Fat) ol wte} 253t A2} Table 28} Zth

BMI+= tigh v]REsrs] (2004) ol 3 gh=<le] vvt 7]
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RBW+= AAZT(90 1|9b 1.6%, 4457 (90~110 7]
mh 29.0%, FHZFF(110~120 ®ITH 37.1%, BITEE(120
o) 32.3%% JEhdth

%Fat2 AAZZHAALE 10% %D 0%, ZFAST
(10~20% ©9h) 19.4%, FAFT(20~25% ©H) 53.2%,
BT (25%0)4) 27.4%% VERG )

B ATeMe 371 HEE olgsh uutgge & 2
A3} el wel AT olzt o) 37K
7] B AR= Table 35 o] f2lAdo] 9I3ick(p <0.01).

AALE(%Fat) & 71F22 3 vutEo] whE Al A
%, T5%, AL, AALE, SRANE, S, BMI,
BMR2 Table 4%} 2t}

Table 3. Correlation coefficienis among RBW, BMI and %Fat of
subjects

RBW BMI %Fat
RBW 1 0.979** 0.682**
BMI 1 0.623**
%Fat 1

**: Significantly correlated at p <0.01
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A FAro] vkl Blgto] 4.6 cm?t H2H(p <
0.05) AFE zt 2 o7} Ysith. THFE 3T el &
o7} Yot AAPERT} AAYEL Aol7b AT <
0.01). 543t A=E ¥P3h= WHRE 37 2t o)zt
AAeH (p < 0.01). FYASTL 0.86°0% Aot
AT 8RS 742} 0.90, 0.942 ER]gE o]3itk. RBW
¢} BMI= 3% 2l 27} i1 o v (p < 0.01) BMRE A}
o7} AUt

AL HAFE B ZAMIALY HEAT, oA, Al
ZzAZ AxAdy 282A% 9 ALY J$E
A3t Avh= Table 59 2t

BEAZE BT, FAFE, AAASTT €02 GRS
U e 99T, AAS TS AW 5.79 kg, HUTS
10.2 kg®] Akztero] Q) AALIATE AT
& 85.330] 1 H]gk-2 80.06 2.8 2F 7t zle)7t Tt
(p<0.01).
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Table 4. Comparisons of anthropometric measurements and body composition of the subjects according to %Fat

Normal Overweight Obesity Total F value
Height (cm) 17217 £ 3.86° 16958 = 4.15% 14753+  570° 169.52 + 477 3.622*
Weight (kg) 67.58 + 895" 7122+ 7.60 73.64+ 806 7118+ 813 2.017
Soft lean mass (kg) 5421+ 540 5245+ 5.44 50.84 £ 5.45 5235+ 5.47 1.366
Fat mass (kg) 1114+ 2.56° 1577 £ 2.8° 1988 291° 1600+ 3.84 44.329™*
%Fat 1614 £ 244 22,10+ 1.35° 2695+ 2.00° 2228 + 407 129.337**
WHR 0.86 £ 2.66° 0.90 + 2.29° 094+ 2.47° 090+ 373 43.168™
RBW (%) 10575 £ 10.78° 11464 £ 9.22° 122.53 + 10.01° 11508 = 11.16 10.510*
BMI 2308+ 2.35° 2476 £ 203" 2620 £ 2.09° 2481+ 2.34 7.721*
BMR 1472.67 £ 108,29  1434.65 £ 118.65 1390.57 + 119.43 1429.92 + 118.51 1.789
1) Mean £ SD

WHR: Waist-hip ratio
=, x%: Significantly different at p <0.05, p <0.01 respectively

a, b, ¢: Values with different letter within the same column are significantly different each other by ANOVA, Duncan's multiple range

test at p<0.05

Table 5. Mean weight, weight control, fat control, muscle control, and fitness scores of the subjects according to %Fat

Normal Overweight Obesity Total F value
Mean weight (kg) 67.58 + 8.95" 71.22 £ 7.60 73.64 + 8.06 71.18 £ 8.13 2.017
Weight control (kg) 1.67 £ 3.68° ~5.20 * 2.69° -9.56 + 3.22° —5.39 + 4.42 34916
Fat control (kg) -0.82 = 2.15° ~579 + 1.60° —-10.20 * 2.40° —6.04 £ 3.73 81.965"
Muscle control (kg) 0.83 + 1.74 0.58 = 1.50 0.64 £ 1.22 0.65 + 1.46 0.124
Fitness scores” 85.33 + 4.72° 82.97 + 3.65% 80.06 * 3.03° 82.63 + 4.09 7.348"

1) Mean £ SD

2) Fitness scores, <70: weakness, 70— <90: moderate, = 90: development of muscle

*x: Significantly different at p <0.01

a, b, ¢t Values with different letter within the same column are significantly different at p <0.05 by Duncan's multipte range test
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Table 6. Self-perception and satisfaction with body weight, and desire and reason for weight control of the subjects according to %Fat

N (%)
Normal Overweight Obesity Total 2 -value
Seif-perception of weight '
Slim 2 (25.0) 2(6.1) 0(00 4( 6.5 11.133"
Normal 7 (58.3) 16 (48.5) 4 (23.5) 27 ( 43.5)
Fat 3(25.0) 15 (45.5) 13 (76.5) 31 ( 50.0)
Desire for weight control
Agree 5(41.7) 29 (87.9) 15 (88.2) 49 ( 79.0) 12.270™
Disagree 7 (58.3) 40121 2(11.8) 13 ( 21.0)
Reason for weight control
Well-balanced figure 1 (14.3) 2069 0 (0.0 3( 59 9067
Maintain one's health 6 (85.7) 25 (86.2) 15 (100.0) 46 ( 90.2)
Cure a disease 0(00) 2069 0 (00 2( 39)
Weight control experience
Yes 3(25.0) 14 (42.4) 7 (41.2) 24 ( 38.7) 1.994
No 9 (75.0) 19 (57.6) 10 (58.8) 38 ( 61.3)
Weight control method
Diet 0(00 4 (26.7) 0 (00 4 ( 16.0)
Activity 1(33.3) 5(33.3) 4.(57.1) 10 ( 40.0) 4.432
Healthy foods 0( 00 0(00 0(00 0( 00
Etc. 2 (66.7) 6 (40.0) 3 (42.9) 11 ( 44.0)
Total 12 (19.4) 33 (53,2 17 (27.4) 62 (100.0)

=*: Significantly different at p <0.01

AZoll st A7) A2 vlgEe] 23.5%, FHAFTY
48.5%7}F £Rl1o] AT T &= Aoz 2918ty Q)
Q07 (p <0.01) Apalo} vkt Axlshs 9= FA)|
tArake} 50.0%2 FERstTE

AFzd &7 FASTH v oF 88%71, A/3A
STE 41.7%7) AF 2EE 93k Ao vnESE A
Z23 &7 E34tHp < 0.01). AFE TFHs . AL ol%
= A9 AR} 90.2% 2 VRt oH, AlEEd AP
HAFTF(42.4%) 7} HTHE(41.2%) & BAAFT(25.0%)
B} okt AFEE PES Bt Aol LE QI &
%0] 57.1%, IFAFLE Ho|xHEe] 26.7%, &5°] 33.3%
2 Ve

B Table 73 2t BE FEolA

z} 7 2l oA e Alelrt itk
A2l Aol gt Brtellx] vIRRES Zpale] 2l530]
b]go) Fton, MAH o7 82.3%7}

155 AAASTE 22 4, #AFTE v
F50%7F 15l 19 o) BAsIgith F2 4
Aah= 7Ue ZAF Rk 77.3%7) oFdeidly, A4 2

flo 4
o f
o

A& 8lThTo] 36.4%E AAAFTT 0%, AT 17.8%
of vjsled Qi) Aaolf= Alzle] FE3}H, 2]80] ¢l
olA, ASAFL A3l £o02 3F el )7} YSith
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Table 7. Eating behaviour of subjects according to %Fat N (%)
Normai Overweight Obesity Total x >value
Self-perception of one's food habits
Good 50417 13 (39.4) 307.6) 21 ( 33.9) 8.804'
Fair 7 (583 17 (51.5) 11 (64.7) 35 ( 56.5)
Poor 0( 00 3(9.1) 3017.6 6( 9.7)
Have areguiar diet
Yes 10 ( 83.3) 26 (78.8) 15 (88.2) 51 ( 82.3) 0.965"
No 2(167) 7(21.2 2018 1 172.7
Frequency of skipping meal
2> Once/day 0( 0.0 3(7.0) 0(00) 3( 61
5~ 6 times/week 0( 0.0) 5017.9) 0(00 50102 7 670
3 - 4 times/week 0( 00 2(7.1) 2(14.3) 4( 82 )
1 — 2 times/week 0( 0.0 4 (14.3) 4 (28.6) 8(163)
< Once/week 7 (100.0) 14 (50.0) 8 (57.1) 29 ( 59.2)
Generally skipping meal
Breakfast 5 (100.0) 22 (78.6) 7 (63.6) 34 (77.3) 11.238"%
Lunch 0( 00 1 (3.6 0(00) 1( 23
Supper 0( 00 5(7.8) 4 (36.4) 9 ( 20.4)
Reason of skipping meal
Lose one's appetite 1(20.0) 6(22.2) 3 (33.3) 10 ( 14.4)
Hard to digest 1 (200 0(00 0(00 1 24 10721
Lose weight 1(20.0 7 (25.9) [CAMD] 9 ( 22.0)
Have not enough time 2 ( 40.0) 8 (29.6) 4 (44.4) 14 ( 34.1)
Habitually 0( 00 6(22.2) 131 7(17.1)
Frequency of eating out on supper ‘
Almost everyday 0( 00 4 (2.1 1(59) 5(C 81)
2 — 3 times/week 5( 41.7) 11 (33.3) 10 (58.8) 26 ( 41.9) 9.961"
Once/week 4( 333 13 (39.4) 3(17.6) 20 ( 32.3) ’
2 - 3 times/month 2(167) 4(12.1) 0(00 6( 9.7)
< Once/month 1( 83 1030 3(17.6) 5( 81
Food preference for eating out
Korean-style food 6 ( 50.0) 14 (42.4) 6 (35.3) 26 ( 41.9)
Meat 6 ( 50.0) 12 (36.4) 8 (47.1) 26 ( 41.9) 1.487"
Japanese-style food 0( 0.0 4 (12.1) 2018 6 9.7)
Etc. 0( 0.0 3(9.1) 1(59 4( 6.5
Frequency of snack
> 2 times/day 0( 00 1 (3.0 1059 2( 32 0957
Once/day 3(250) 13 (39.4) 8 (47.1) 24 ( 38.7) ’
Little eat 9 (750 19 (57.6) 8 (47.1) 36 ( 58.1)
Nutritional supplement intake
Yes 5(41.7) 13 (39.4) 7 (41.2) 25 ( 40.3) 1.616"
No 7 ( 58.3) 20 (60.6) 10 (58.8) 37 ( 59.7)
Eat health foods
Yes 5(041.7) 10 (30.3) 6 (35.3) 21 ( 33.9) 2.061"
No 7 (. 58.3) 23 (69.7) 11 (64.7) 41 ( 66.1)
Food habit scores
Good (16 —20) 1( 83 10303 1(59) 3( 48
Fair (11 -15) 4 ( 33.3) 14 (42.4) 5(29.4) 23 ( 36.1) 678.681"
Poor (6—10) 7 ( 58.3) 17 (51.5) 9 (52.9) 33 ( 53.3)
Bad (1-5) 0( 0.0 1 (3.0 2018 3( 48)
Total 12 ( 19.4) 33 (53.2) 17 (27.4) 62 (100.0)

NS: Not significant
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Table 8. Food habits score

AR 3 g5EE e 399 35 H7 @
471 40~494) 11.2'd, 504 oA+ 7.21d (Korean National
Statistical Office 2004) 2 ¥ g o £& Ho|H, ZAH
FEZ v 20039 B4 222 € B HFAE
2947 (Korean National Statistical Office 2004) B}
¥& FEolqnh EF A2 ARAEel tiE At A4
S ¥wd sy vlvte) A7 AdES F AAstm 9l
A EAS 7Hxch

2. MAHIF <t MR BN

8|2t Ci= BMI, RBW, %Fat 3718 A5E o]&dle] 2
Aith BMIZ 273 23 ZAAST 22.6%, FAF
T 27.4%, ¥)9HE 50.0%=2 UERsT) 1 7k BE Qe
WHOAAIE o] g8}o] 18.5~24.9 B4}, 25.0~29.9 #4Z,
3001 v|gko g EHat] B A7) 7ol vhEnh w
2t4 20019 =A% - 9924 @3 40~494] 39.0%,
50~5941 32.4%2 AATTE £ A7 v v]ws}t
d 2A7 HiHEE AR "EEY 588 ¢ F Stk
2 AF FEoFZ BMIZF AU} v|ee] AALEE
Hrle) A %7t Grhs AAFo] It Smalley 5 1990;
Lohman 1992; Wang $ 1994; Kim & Shin 2003). &
2 CRP (C-reactive protein) 8] 7= AEF71E 71
3} Al7132(Saito 5 2003), F CRPS 52 %Fat?] &
ARE E2 A7} 9on Barbeau 5 2002) =
CRPEE7} 0.22 mg/dl o[dold o] 718t Aoz &
e 71 (Hwang 5 2003), 0.5 mg/dio)dols AZA M=
HAFo) w27 23so] H2) g} FAEF) ¢

o o

Normal  Overweight  Obesity Total F value
Do you like and eat the vegetables frequently? 142+ 051" 152051 1.41 £051 1.47 £050 0.001"?
Do you eat the meat frequently? 1.33 £ 0.45 1.42 061 1.29 £0.69 1.37 +£043 0.257"
Do you eat the fruit frequently? 1.42+£0.67 097 £064 1.18 064 1.11+0.66 2244
Do you eat the fishes frequently? 092+289 1121033 1.18+039 110+ 035 2.209"™
Do you eat the soybean curd and bean products frequentiy?  1.17 £ 0.58 1,06 + 0.70 0.88 +0.70 1.03 £ 0.68 0.675%
Do you eat the milk and yoghurt everyday? 1.08 £ 0.79 094070 0.76 +0.75 0.92 +0.73 0.688"™
Do you salt the food? 0.92 £0.51 079 +0.45 1.12+0.60 090 +0.62 1.625"
Do you eat the seaweeds frequently? 0.83+£0.39 094050 071 £059 085051 121"
Do you have enough of your meal? 1.08 £0.51 0.82*077 076+ 0.56 0.85+0.67 0.888"
Do you eat the meal on thinking with food combination? 0.67 £0.78 0.48 071 0.59£071 0.55+072 0.312"%

1) Mean = SD
2) NS: Not signigicant
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HE 2AE 2AEOT A%t Lee JY § 2004 Lee NY  EF3I%h %Fato2 7% ot ARFTA &3k A
T 2004). 121E2 ulgleld ZeiEke Al Fele BMI B AN AT 19.4%, FAFST 53.2%, wUT

B} %Fato] B 2 ARBAE 7 (Yoo F 2005).

27.4% % YEPT)

olgfst ATE EUR sl & A7 A nwE £ A BASTe] vivkzel Hlste] $13(p <0.05), A
T wFatg 283k Zo] vigAd 2oz AZE 2 $& 7 23 APt ARl ol A7 Aol AX 7
AMPIAE %Fatel] T} AAST, AASTE, vlireE 3 AFY Ao|7t vehA] ¢ Zog AR AA|

Table 9. The habits of exercise, drinking and smoking according to % Fat N (%)

Normal Overweight Obesity Totai x value

Frequency of exercise per week
More than 3 days
1-2days -

Less than 1 day

Intensity of exercise
Hard
Normai
Weak

Duration of exercise
<20mins
20 — <30mins
30 mins — <1 hour
= 1 hour

Fitting exercise for your body
Yes
So-so
No

Duration of exercise for your body in aerobics exercise

<20 mins
20— <30 mins
30 mins — <1 hour
2 1 hour
Smoking
Smoker
Nonsmoker
Prohibition of smoking now (but smoker at past)
Smoking amount {(pack/day)
Less than 1/4 pack
More than 1/4 pack-less than 1 pack
More than 1 pack
Drinking
Yes
No
Frequency of drinking
No
Less than 1 time/month
2~ 3 times/month
1 time/week
More than 2 — 3 times/week

8 ( 66.7) 17 (51.5) 6(353) 31(500)

6.177
4(333) 10 (30.3) 4(235 18(29.0)
0( 00 6(18.2) 7(41.2) 13(21.0)
6 ( 50.0 14 (42.4) 7(412) 27(435)

0.561

3(250 13 (39.4) 7(41.2)  23(37.1)
3( 250 6 (18.2) 3076 120194)

1( 83 6 (18.2) 74120 14(226)
2(167) 5 (152 2018 9(145) 6.851
3(250 13 (39.4) 6(353) 22(355)
6 ( 50.0) 9(27.4) 2018 17(274)

9 (750 23 (69.7) 7(41.2) 39(629)

9.588™
3( 250 9 (27.3) 7(41.2) 19(306)
0( 00 1(3.0 3(17.6) 4( 64)
0( 00 0(00 1059 10 1.6)

4(333) 3091 1(59 8(129) 3.884
7 (. 58.3) 25 (75.8) 10(58.8) 42(67.7)
1( 83 5(152) 5294 M (177)

1( 83) 10 (30.3) 4(235 15(242)

2.574
8 ( 66.7) 9 (27.3) 8(47.1) 25(403)
3(250 14 (42.4) 5(29.4) 22(355)
0( 00 2 (20.0) 1(25.0) 3(200)

3.095

0( 0.0 5 (50.0) 2(50.0) - 7 ( 46.07)
1 (100.0) 3300 1(25.0) 5(333)

11 (9.7 29 (87.9) 13(76.5) 52( 839 ) 1.371
1( 83 4(120) 4(23.5) 10(161)

1( 83 4021 4235  9(145)
0( 000 2(61) 0000 2( 32)
4(333) 3(9D - 1(59 8(129)
40333 63182 7412 17 (27.4)
3(250) 18 (54.5 5(29.4) 26 ( 419)

10.696

Total

12 ( 19.4) 33 (53.2) 17 (27.4) 62 (100.0 )

=x: Significantly different at p<0.01
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