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[Purpose] The purpose of the study was to determine difference of body composition, bone mineral
density and health-related fitness by physical activity level in young women. [Methods] A total of 90
women aged 19-29 years participated in this study. The subjects were divided into three groups (low,
middle, and high level) according to the physical activity level estimated by bone-specific physical activity
questionnaire(BPAQ). Body height and weight were measured. Body composition parameters including four
sites of bone mineral density(BMD) were estimated by DXA (Hologic, QDR-4500, USA). Health-related
fitness tests was assessed using sit & reach, grip strength, sit-ups, and VOjma. Statistical analysis was
performed using SAS version 9.4. All data were presented in terms of means and standard deviations.
One-way ANOVA was applied to determine difference of dependent variables by physical activity level.
Duncan’s multiple range test was used as a post-hoc test. The statistical significance level was set at p<.05.
[Results] There were significant differences on body weight(F =4.867, p=.01), body mass index(F =5.053,
p=.008) and fat-free mass(F =8.364, p=.0001) among the three groups. Significant differences were found
on whole body BMD(F =16.730, p=.0001), lumbar BMD(F =11.480, p=.0001), femur BMD(F =42.182, p=
.0001) and forearm BMD(F =5.560, p=.005) among the three groups. There were also significant differences
on sit and reach(F =11.433, p=.0001), sit-ups(F =17.972, p=.0001), VOomax(F =3.106, p=.05) and duration of
GXT(F=7.479, p=.001). [Conclusions] There were differences on body composition, bone mineral density
and health-related physical fitness by physical activity levels. Nevertheless, the questionnaire used in this
study was not able to judge participation in various exercise types including aerobic exercise or resistance
exercise. Therefore, in the future study, longitudinal study considering various types of physical activity
and dietary intake will be needed.
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Table 1. Characteristic of the subjects (Mean+SD)
. Low Middle High
Variables (n=30) (n=30) (n=230) F-value
24.03+2.40 23.20+2.45 22.48+2.85
Age (yrs) 2.721
a a
. 161.57+3.17 163.23+5.04 161.39+5.47
Body height (cm) 1.419
a a
. 53.2445.68 58.63+8.55 57.37+6.43 "
Body weight (cm) 4.867
a b
5 20.38+1.90 21.95+2.59 22.03+2.38 -
BMI (kg/m) 5.053
a b
0.74+0.04 0.76+0.05 0.74+0.03
WHR 2.798
a a

Same alphabet indicates no significant difference among groups

BMI: body mass index: WHR: waist-to-hip ratio
'p<(.05, "p<.01, " p<.001
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Table 2. Bone-specific physical activity scores among the

three groups (Mean+SD)
. Low Middle High
Variables (n=30) (n=30) (n=30)
pBPAQscore 484346 30.8£1405  67.9+20.34
BPAQscore  09+151 512607 14.9:9.42
(BPAQscore  29+181 1794668  41.4+11.64

p: past: ¢! current: t: total; BPAQ: bone-specific phys—
ical activity questionnaire
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Table 3. Comparison of body composition among the three groups (Mean£SD)
. Low Middle High
Variables (n=30) (n=30) (n=230) F-value
15.12+4.42 17.41+4.80 15.71+4.37
Fat mass (kg) 2.066
a a a
35.13+£2.20 38.12+4.50 38.56+3.49 -
Fat-free mass (kg) 8.364
a b b
28.50+5.68 29.78+5.01 27.48+5.11
Percent body fat (%) 1.435
a a a
Same alphabet indicates no significant difference among groups
p<.05, "p<.01, "p(.001, "p<.0001
Table 4. Comparison of bone mineral density among the three groups (Mean£SD)
. Low Middle High
Variables (n=30) (n=30) (n=30) F-value
5 1.08+0.07 1.11+0.05 1.17£0.07 _—
Whole body BMD (g/cm”) b 16.730
a a
) 0.93+0.10 1.01£0.08 1.0540.11
Lumbar BMD (g/cm”) 11.480
a b b
) 0.83+0.09 0.93+0.05 1.03+0.10 .
Femur BMD (g/cm”) 42.182
a b c
) 0.54+0.03 0.55+0.04 0.57+0.03 o
Forearm BMD (g/cn’) Y 5.560
a a

Same alphabet indicates no significant difference among groups

BMD: bone mineral density
"p<C.05, "p<.01, T p<C.001, T p<.0001
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Table 5. Comparison of health-related physical fitness among the three groups (Mean+SD)
. Low Middle High
Variables (n=30) (n=30) (n=230) F-value
. 9.52+10.24 10.36+10.83 20.63+8.90 e
Sit & reach (cm) 11.433
a a b
. 26.05+4.60 27.53+4.78 27.92+4.15
Grip strength (kg) 1.431
a a a
. 16.40+11.33 26.80+9.98 31.6748.75 -
Sit-ups (n) 17.972
a b b
. 35.66+4.65 36.24+5.28 38.9246.16 .
VOhuax (ml/kg/min) 3.106
a ab b
) 182.67+8.40 182.60+12.52 185.80+8.38
HRyax (beats/min) 1.012
a a a
. . 9.08+1.05 9.22+1.21 10.25+1.53 .
Duration of GXT (min) " 7.479
a a

Same alphabet indicates no significant difference among groups

VOomax: maximum oxygen uptake:
"pC.05, "pC.01, T p<.001, T p.0001

HRmax: maximum heart rate; GXT: graded exercise test
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