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Abstract

This study was conducted to investigate the relationship among prevalence of obesity, nulritional status
and factors related to obesity of women who exercise regularly. The subjects of this study were 100 women
who have been exercising regularly for more than 6 months. They were mostly housewives aged 24 to 63
years and had graduated middle or high school. Their average income was from 700 to 1,500 thousand won
per month and most of them had 2 or 3 children. They sleep usually 68 hours a day. Most of physical indices
of obesity were increased progressively with age. Among them, weight (6151 1.4 kg), subscapular (16.3+1.4
mm} and abdomen (31.4+ 1.2 mm) skinfold thickness were higher in 50 years than in others, BMI after exercise
was decreased compared with BMI before exercise. WHR was 0.82 in 40 vears and 0.8520.01 in 50- to 60-
vear-old group. The percentage of body fat increased with advancing vears and the highest values were
shown in 50- to 60-year-old group (skyndex value: 38.610.6, BIA value: 28.730.8, p<0.05). The prevalence
of obesity was measured by bioelecirical impedance fainess analyzer (BIA), body mass index (BMI) and
skinfold thickness were 17.0%, 24.0% and 78.0%, respectively. Most subjects were in good nutritional status,
but in the subjects aged 2449, energy (89.3%), iron (93.3%) and vit. A (97.4%) intake were slighily lower
than the RDA. Energy intake was slightly insufficient to the 50~63 year old subjects (88.6%) compared with
RDA. It seemed that they restricted calorie intake for the weight control. The energy percentage of
carbohydrate, fat and protein was 6520 : 15, the result of which came closed to the recommended calorie
composition. There were positive correlations between cbesity and other variables such as age, number of

children and physical indices.
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INTRODUCTION

The number of cbese people Is increasing in Korea
due to changes of meal pattermns to western style and
decreasing physical activities. According to the National
Nutrition Survey Report (1) in 1995 by the Ministry of
Health and Welfare in Korea, it showed that approx-
imately 19% of women in Korea were chese by means
of BMT above 25. A study on prevalence of obesity and
its related factors of housewives in Taegu reported {2)
that the rate of obesity was 24~36% including over-
weight, and also Kim et al.’s study (3) showed us 37.5%
of subjects were obese. Many research observations
indicate that obesity is a significant independent pre—
dictor of cardiovascular disease, particularly coronary heart
disease and stroke (4). Aside from the metabolic abnor-
malities such as diabetes, cardiac disease and hyper-
tension, there are several consequences soclally and
psychologically just like anorexia and hypochondna under
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the influence of obesity. Therefore, the incidence of
obesity among housewives in Korea hecomes the severe
nutritional problem (5).

It is clear that obesity is associated, to a large extent,
with lifestyle. There is no single best way to treat obesity,
Generally the lifestyle therapies including behavioral
meodification, nutritional adjustments and exercise con—
sumption are recommended by experts (6). In treating
obesity, the major emphasis is particularly placed upon
decreasing energy intake and, to a lesser extent, upon
increasing energy expenditure. However, food restriction
induces a decline in resting energy expenditure which
is related to the decline in body mass (7). Numerous
reports (8-10) indicate that, aithough decreased energy
intake is undoubtedly the most obvious and effective
way to reduce fat, it also causes significant loss of
fat-free mass.

Regular exercise is a significant variable to consider
in understanding and treating obesity, since it is the
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principal component of energy expenditure (11). There
is persuasive evidence that obesity is due to under-
exercising rather than overeating. A series of ran-
domized and controlled trials were shown that sedentary
men who took jogging became tc lose body fat in
proportion to miles run, increase their energy intake, and
improve their lipoprotein pattern (12}, On the study of
effect of exercise and diet control program for obese
children, energy reduction with exercise program should
be more successful than exercise itself only could be
carried out (13). Ballor and Poehlman {14} demonstrated
that the energy cost in walking increased as the body
weight increasing when the speed was kept constant. An
increase in walking speed alsc increased energy expen-
diture for any given body weight. Thus both the inten—
sity of exercise and the body weight were important in
determining the total energy expenditure during exercise.
It is well known that treatment of obesity would be effective
using an exercise and diet control program with correct
data on physical and dietary status of obese individuals.

Therefore, this study was to obtain information en the
prevalence of obesity, nutritional status and the factors
related to the obesity of women who exercise regularly.
We also analyzed the relations between obesity and
other variables such as general factors, physical indice
and nutritional intakes. The data may be used inn devel-
oping programs of nutrition education and overweight
therapy for overweight aduit women.

METERIALS AND METHODS

Subjects

100 women who have heen exercising such as aero-
bics (65%), swimming (18%), and weight training (17%}
for more than 6 months at sport centers were studied.
They were healthy 20- to 60-year-old adults.

Anthropometry

Anthropometries including height, weight, hip, waist
and skinfold thickness (triceps, biceps, abdomen and sub-
scapular) were measured by skyndex (Caldwell. Justiss,
USA). Also body fat content was measured by bioelectri-
cal impedance fatness analyzer (BIA @ GIF-891, Gilwoo
Trading Co., Japan) and calculated {rom skinfold thick-
ness. The subjects were requested to record their max-
imum hody weight before they started exercise. The

criteria for obesity were difined by body mass index
{(BMI) and percentage (%) of hody fat by bioelectrical
impedance analysis (BIA) and skinfold thickness, BMI
indice groups were classifled mto two sub-groups. The
first group was women who did not have any exercise
programs eventhough they were conscious of overweight
(BMI before exercise). The second group was women
who had taken a regular physical exercise because they
were overweight (BMI after exercise). Body density
(B} was calculated using the Durnin and Wormersley's
method (15) as follows: women 20~ 29 BD=1.1599-0.0717
log(SF), women 30~39 BD=1.1423-0.0632 log(SF), women
40~49 BD=1.1333-0.0612 log(SF), women 50+ BD=1.1339
-0.0645 log(SF), where SF=sum of triceps, hiceps, ab-
domen and subscapular thicknesgs in mm. After then we
calculated percentage of body fat using the BD by Siri's
method (16) as follows' percentage of bedy fat (%)=
[(4.55/BD)-4.50] * 100. The criteria for obesity was a BMI
ahove 25 (17,18}, and a percentage of bedy fat above 30
(16,17). We calculated the WHR (waist - hip ratio) that
indicated the distribution type of body fat and health risk
of overwelght.

Nutritional status

Nutritient intake was checked by Moon's convenience
method (19}, which is a simple nutrition intake survey
applicable for Koreans. It was generally to survey the
average amount of food intake in spite of some dif-
ferences daily. It was classified daily foodstuffs by 15
guestionnaires as 7 groups such zs 1) meat - fish - egg -
bean food 2} milk and dairy products 3) fruits 4) vegetables
) cereals - sweet and white potatoes 6) sugar « candy °
wheat-gluten and 7} oll and fat. Then the amount of
nutrient intake was calculated by using the conversion
factor of nutritions.

Statistical analysis

We used SPSS/P" programs. Anthropometries and
nutrient intakes were presented as mean = standard error
and analyzed using the corrected procedure of ANOVA
and Duncan’s multiple range test to find significant
differences among the groups. To determine the cor-
relations between obesity and other variahles such as
general factors, physical indices and nutrients intake,
Pearson’s correlation coefficient was used. The least
significant difference tests were following significance
(p<0.05, p<.01) analysis of variance procedures.
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RESULTS AND DISCUSSION

General characteristics of subjects

The characteristics of the subjects were shown in
Table 1. Most of the subjecls were housewlives who
have had regular exercise such as aerobics (65%), swim-
ming (18%) and weight training (17%) for more than 6
months at social sport centers. Fifty one percentage of
subjects have exercised regularly for about one to two
vears and 20.0%¢ of them have exercised for two years
or more. They were 24~ to 63-vear-olds and 76.0%6 of
them were 30~49 years old. Sixty four percentage of
the subjects were middle or high school graduates and
21.0% were junior college or university graduates, Sixty

Table 1. General characteristics of subjects

Variables n (%)
Exercise period
< & months 51050
6 months~1 year 24 (24.0)
1 year~2 years 51 (51.0)
> 2 vears 20 (2000
Job
Non-job 89 (89.0)
Joh 11 (11.0)
Age
24~29 7070
30~39 39 (39.0)
40~49 37 (3700
50~59 15 (15.0}
80~63 2 (2.0
Education level
Elementary school 14 (140
Middle, high school 84 (640
College, university 21 (21.0)
Graduate school 1¢1.0)
Children {(unit: number)
0~1 12 (12.0}
2~3 81 (61.0)
4~5 25 (25.0)
6~ 2 (20
Sleeping hours
< 6 hours 5 (15.0)
6~8 hours 45 (45.0}
8 hours 25 (25.0)
> & hours 15 (15.0)
Incomes (unit: thousand)
< 700 4 ( 4.0)
700~1,000 19 (19.)
1,000~1,500 42 (42.0)
1.500~2,000 17 (17.0)
2,000~ 3,000 8 ( 8.0)
> 3,000 10 (10.0}

Total 100¢100.0)

one percentage of the subjects had 2 to 3 children and
the rest had 1 and 4 to more than 6 children. Seventy
percentage of the subjects slept for 6 or 8 hours every-
day. Income of 61.0% subjects was 700~ 1,500 thousand
won per month (61.0%).

Anthropometric characteristics of the subjects
according to age

The anthropometric characteristics of the subjects
were shown in Table 2. Average height and weight were
157.3:£04 cm and 57.8£0.7 kg, respectively. Compared
with the Korean standard (i58.3cm, 55.Ckg) (20), the
subjects’ average welght was higher than the standard
value. Body weight and most of physical indices were
increased progressively with age. The maximum values
of ‘after exercise body welght” was 61.5% 1.4 kg, sub-
scapular thickness was 16.3% 1.4 mm and abdomen thick-
ness was 314+ 1.2 mm in the subjects older than 50 years.
However, wailst and hip were the highest in 40's (p<
0.05) and the values were 84.1*168 cm and 11517217
cm respectively. It was a tendency that the appearance
of body fat distribution showed mostly in abdomen area
rather than peripheral in elder adult women. In the case
of regular exercising adult men (18), the body weight

.and subscapular skinfold increased with growing age

and the maximum values showed more than 50 vears
old, but the maximum abdomen size was shown in the
age of 40’s. In Ko's research {21}, she studied females
in Cheju using anthropometric measurements. Her study
showed that the older they were, the bigger their body
size was. The author also reported that the hody weight,
subscapular skinfold thickness, abdomen skinfold thickness,
waist and hip were bigger in H0- to 60-year-olds
compared with those in other ages. Among anthro-
pometries, the abdomen area was higger with growing
age (p<0.01} in Cheju females.

BMI, WHR and percentage of body fat showed a
tendency to increase with advancing age significantly
and were much higher in over 40 years {p<0.05, Table
3). BMI after exercise was decreased compared with
BMI before exercise {(p<0.05, Table 4). BMI after exer-
cise increased with growing age and was recorded the
highest over 40 years. This was similar to Ko's research
(22) in which she reported BMI was 242+ 2.8 in 50 years
old. Considering 71.0% subjects had exercised regulary
more than 1 vear, exercise could he assessed as a vari-
able factor for BMI control. WHR was 0.82 in 40 vears
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Table 2. Anthropomeiric characteristics of the subjects according to age

Variables 2009 308 40'S 50. 60'S signifi-
{n=7) {n=39) {n=37) {n=17) cance

Height {cm) 159414 1574+ 08 1966+ 07 157513 NS

Weight (kg)" 543718 5564 1.0 500+ 1.2° 615+14° -

Weight (kg)* 85714 592+ 1.9% 6184 1.2 83617 s

Subscapular {mm) 1257 1.4° 138+086° 159+ 0.8 168.3:+1.4° *

Abdomen (mm) 20531 243116 261+ 12° 314%12° Ak

Biceps (mm) 76+10" 8404 1l 18 106%£1.1° ®

Triceps (mm) 166228 163E06 191E 17 16408 NS

Waist (cim) 679+ 2.2_“} T1ER1(° 941+168" gr7+13° G

Hip (cm) 90.0+£2.0" 920+07 1151+21.7" 9514 *

Mean £SE(standard error)

Pedyalues with different superscripts within a row were significantly different from each other (¢=0.05)

*Dignificant at p<0.09, =*significant at p<0.01, NS not significance

UThe subjects’ weight which was the value of “after exercise”

“The subjects’ weight which was the value of “before exercise”

Table 3. BMI, WHR and percentage of body fat of subjects grouped by age

Variables 2008 30's 40's 50. 60'S signifi-
{(n=7) {(n=39) (n=37) {n=17) cance

BMI 213 *07 224 £0.3° 240 0.4 248 +05° *

BMIY 219 =07 239 £04° 251 £0.4° 956 £0.7° *

WHR 0.75z0.02° 0.7704° 0.82+0.0° 0.85+0.01° *

% Body Fat" 279 =19 308 05 366 0.6 384 *08° *

9% Body Fat” 234 16 242 +0.4% 255 +0.9% 287 0.8 *

Mean* SE(standard error)

Py alues with different superscripts within a row were significantly different from each other(u=0.05)

*Significant. at p<0.053,

UBMI: after exercise, YBML before exercise,

4)Percentage of body fat by bicelectrical impedance analyzer

Body Mass Index=weight (kg)/height® {m®),

WHR=Waist/Hip
3)Percentage of body fat by skinfold thickness

Table 4. Comparison of after and before exercise BMI by age

. 205 05 08 50, 60'S

Variables (n=7) (n=39) (n=37) (n=17) Total

BMIU 213+0.7 224103 240+04 248705 233102

BMI? 019407 2940, 951404 25607 245402
NS * ® * %

Mean*SE{standard error), Paired t-test was used to determine statistical significance
*Significant at p<0.05, NS: not significance, UBMI: after exercise, “BMI: before exercise

and 085001 in 50~80 years group. This was lower
than Yoo's report (17), in which WHR was 0.93 in 41 ~54
vears old and (.97 in more than 55-vear-old. Choi et al.
{18} also reported that regular exercising men had lower
WHR value compared with sedentary men during exercise
period. The percentage of body fat using skinfold thickness
showed 27.921.9 1n 20 years old, 30.8+05in 30's, 356
06 1in 40's and 38.42£0.6 in 50~60's (p<0.05) and using
bicelectrical impedance analyzer (BIA) showed 23.4 1.6
in 20 years old, 242204 in 30's, 255%£09 in 40's and

287108 in 50~60's (p<0.05). Therefore the percentage
of body fat increase¢ with advancing years and the
highest values were shown in 50~60 year group (p<
0.05). This explained that body fat storage was increased
with growing age in exercising adult women. In Yoo's
report {17), it appeared that females had higher WHR
and BMI than males with growing age.

Distribution of obese women

Frequency distributions of obese women by different
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Table 5. Frequency distribution of obese women and
upper body type with physical indice 25(n)

Variables Criteria of obesity Subjects
BMI = 250 240(24)
BMIY = 250 350 (35)
% BF > 300 78.0 (78)
o BEY = 300 17.0(17)

"Body mass index “after exercise”

“Body mass index “before exercise”

"ﬂI—’ercentage of body fat by skinfold thickness
“Percentage of hody fat hy binelectrical impedance analyzer

analysis methods were described in Table 5. As the
indication of obesity was defined as BMI more than 25,
it was concluded that 24.0% of women were obese
according to BMI after exercise, while 35.0% were obhese
according to BMI before exercise. Therefore, percentage
of obese wormen by BMI was decreased during the exer-
cise period and this result was similar to that of Choi
et al. research (18). They reported 41% obesity in regularly
exercising men while 50% obesity in the groun of men
before exercise. Considering the obesity as having more
than 30% body fat, obese women were 78.0% by skinfold
thickness and 17.026 by bicelectrical impedance analyzer
(BIA), respectively. So there was a difference according
to cbesity classification indices. Eventhough BMI and
skinfold thickness are common indices to reflect most
adult’s obesity, it would he better to calculate the total
amount of body fat by BIA rather than BMI or skyndex
as obesity classification indice, because the skyndex
measurement is influenced by the skin extension(23) and
also BMI measured value is not adoptabie for short
person, children, sportsman, pregnant women, nursing

Table 6. Average energy and nutrient intakes of subjects

women, and individuals older than 65 vears (24,25).

Nutritional status

Average daily nutrient intakes were shown in Table
6. Most subjects were in good nutritional status but
energy {(83.3%4), iron (93.394) and vit. A (97.4%) intake of
the 24- to 49-vear-old subjects were slightly lower than
RDA’s. Energy intake was slightly insufficient in 50-
to 63-year old subjects (88.6%2). It is well known that
exercise, behavioral modification and food restriction are
basic elements for weight conirol. In this paper, only
exercise was regarded as a welght control factor because
we compared ‘the weight before exercise’ with ‘the
welght after exercise’. Therefore, we may pass over the
factors-food restriction and behavioral moedification which
have effect on weight control, because we didn’'t com-
pare them before and after exercise. But from this data,
it was suspected that the subjects’ restricted energy
intake during ‘after exercise period” was due to their
consciousness over overweight. The energy percentage
of carhohydrate : fat : protein was 65: 20 15, which came
close to the recommmended calorie composition {(carbo-
hydrate 60~63%, fat 20~25%, protein 15%%) {20).

Energy intake of overweight housewives aged 3049
yvear group living in Taegu city was reported 2,247 kcal
{112% of RDA) by Ko (22} and Park and Choi's report
(2) showed that daily energy intake was 1,725 kcal (the
range of average age between 20~60) In housewives
with more than 30% of body fat. The subjects’ intake
in our study was 1,786 kcal (24~ 49 years) and 1,772 keal
(50~ 63 years) which corresponded to 83.3% and 88.5%

_ 24~49 (yr) 50~63 (yr)
Nutrient 3
Intakes RDA % of RDA Intakes RDA %5 of RDA

Energy {keal) 1,786.6i49.02) 2.000 893 1,7725%655 2,000 386
Pro (g) 691+ 23 60 115.2 66.6 47 60 111.0
Fat () 4124 20 - - 362 36 - -
Carbohydrate {g) 2868t 7.2 - - 260+ 74 - -
Fe (mg) 168+ 0.4 18 933 187+ 07 12 150.0
Ca {mg) 786.4124.2 T00 1123 89091317 700 1278
Vit. A (RE) 68L.9L23.8 700 974 771.82306 700 110.3
Vit. By (mg) 1.1x= 00 1.0 110.0 © 124 G0 1.0 120.0
Vit. Bz {mg} 1.3+ 00 1.2 108.3 15% 61 1.2 125.0
Niacin (mg} 172+ 04 13.0 132.3 184=% 06 13.0 1415
Vit. C{mg) 67.1t 22 55.0 1220 780 60 550 1418

"Recommended Dietary Allowances for Koreans(1995), “Mean* SE(standard error)
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Table 7. Correlation cofficient between obesity and
general factors, skinfold thickness, circumfer—
ances, BMI and nutrients intake

Obesity
. (30 < percentage
Variables of hody fat by
BIA)
General factors
Age .403™
Education -0.384"
Incomes -(.036
Children 0.3487
Sleeping times 0.139
Height -0.150
Weight after exercise 0.565"™
Weight before exrecise 0.3717
Skinfeld thickness
Subscapular 0.557"
Abdomen 0.368™
Biceps 0.146
Triceps 0.172"
Circumferances
Waist -0.001
Hip -0,046
WHR 0.458™
BMI
BMI after exercise 0.663™
BMI before exercise 0.462"
Nutrient intake
Energy -0.042
Protein ~0.020
Fat - -0.062
Carbohydrate -0.032
Iron 0.106
Calcium 0.169
Vit A 0.160
Vit. By 0.081
Vit. Be 0.162
Niacin 0.017
Vit.C 0.124

UPearsan’s correlation coefficient was used to determine
statistical significance
“Significant at p<0.05, "significant at p<0.0]

of RDA respectively. When compared with the report
of Park and Choi (2) who studied nutrient intake with
the same method used in our study, our subjects’ intake
was less than that of the housewives of Taegu city in
their report (2). It was regarded that the subjects were
aware of not only regular exercise but also restricted
energy intake due o their overweight.

Correlations between obesity and other var-
iables such as general factors, physical indices
and nutrient intakes

We classified the subjects who have more than 30%

body fat by BIA as obesity and then this variable was
used obesity term in Table 7. To see the correlations
between ohesity (%BF 2 30) and other variubles such as
general factors, phvsical indices and nuirient intakes, we
adopted the Pearson’s correlation coefficient and is
results showed in Table 7. We could see the negative
correlation (p<0.01) between obesity and the subjects’
educational level and could see the positive correlation
{(p<0.01) between obesity and age, children number and
hody weight. In the correlation of obesity and body
measurements factors, the positive correlations were
shown In subscapular, abdomen (p<0.03), triceps (p<
0.01), WHR (p<0.03) and BMI {p<(.05) while between
obesity and nutrient intakes didn’t show significant dif-
ference except for calcivm only.

According to reference report about the correlations
of weight, BMI, percentage of body fat, WHR and RBW
{relative body weight), the correlation of body weight
and BMI showed high (r=0.92) but the correlation coef-
ficient of hody weight and percentage of body fat showed
various value (r=0.4 or 0.8) {26}, which could be attrib-
utable to the subjects’ characteristics such as age, sex
and race (27). It also showed much greater correlation
hetween body weight and the total amount of body fat
rather than those between body weight and the ratic of
body fat. WHR which indicates the distribution type of
body fat, was reported that it had the statistical cor-
relations with BMI or RBW rather than hody weight
(28}, With increasing age, the heavier the weight was,
the higher ratio of chesity or upper body obesity ap-
peared. Eventhough women are generally less than men
in upper body obesity, they are susceptible to get fat
accurnulation in the middle of abdomen (28).

In this report, the highest value (r=0.568) appeared in
the correlation of percentage of body fat and abdomen
thickness among skinfold thickness. Therefore, when
ohesity experts educate the middle aged woman, it will
be emphasized that the exercise is important and the
various health problems cause to the upper body cbesity
type as well as the various problems bring about the
increasing weight.
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