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The change in degree of obesity observed in students of the University of
the Ryukyus during their school days
—Comparison between Okinawans and non-Okinawans—
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ABSTRACT

The degree of obesity and its change in time course were analyzed for the students of
the university of the Ryukyus, in order to elucidate whether Okinawan students have a
higher incidence of obesity compared to those of other prefectures, as it is generally consid-
ered. Fourteen hundred and forty eight students (809 males and 639 females) were selected
from 3,385 students (2,262 males and 1,123 females), who successively attended the annual
medical checkup held in May from 1992 to 96. The students were divided into two groups,
Okinawan and non-Okinawan, the latter coming from other prefectures. The body mass
index (BMI) was obtained from their heights and weights. Percent body fat (%BF) was
measured by the impedance method. The average values of %BF and BMI in males were
higher in Okinawans than non-Okinawans, but were contrary in females. The BMI values
gradually increased during the four successive years in both groups of male students. For
the female students, however, the circumstances were different; the BMI became lower in
Okinawans as the school days progressed, but it became highest in the second year and got
lower thereafter in non-Okinawans. As age progressed, BMI increased in both groups of male
students, but it decreased in both groups of female students from age 18 to 22, in which the
decreasing rate was higher in non-Okinawans. In non-Okinawans, BMI decreased until age
23. The differences in BMIs between the males and females were discussed. The result that
the BMI and %BF of non-Okinawan females were higher than those of Okinawan females
was contrary to those of other previous works or the generally accepted concept. These re-
sults were also discussed. Ryukyu Med. J., 17(3)143~149, 1997

Key words: university students, okinawan students, follow-up study, percent body fat, BMI,
obesity
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Table 1 The number of subjects of the University of the Ryukyus in a follow-up study of BMI

male

female

total students students attended subjects under

total students students attended subjects under

surveys medical checkup analysis (%) medical checkup analysis (%)
1 2262 1573 809 (51.4) 1123* 966 639 (66.1)
2 3309** 2097 1215 (57.9) 1847** 1470 1014 (69.0)
3 1847°* 1470 994 (67.6)

1: The students attended medical checkup during four successive years.
2 : The students attended medical checkup at first and fourth years.
3: The students attended medical checkup at first, second and fourth years.”

. Total senior students in 1995 and 1996.

: Total senior students in 1995 and juniors and seniors in 1996.
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Fig. 1 Comparison of the average percent body fat of the

Okinawan and non-Okinawan students of the University
of the Ryukyus.
Percent body fat to the total body weight was measured
by bioelectrical impedance method using Tanita TBF-
101. Okinawan and non-Okinawan indicate students of
the university of the Ryukyus coming from Okinawa
prefecture and the other prefectures, respectively. The
numerals in parenthesis show the number of the respective
male and female subjects. ***: significantly different at
p<0.1% by t-test.
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Fig. 2 Comparison of the average BMIs(kg/nf) of the
Okinawan and non-Okinawan students of the University
of the Ryukyus.

The numerals in parenthesis show the number of the re-
spective male and female subjects. ***: significantly dif-
ferent at p<0.1% by t-test.
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Fig. 3 The anmual changes in BMI of the Okinawan and

non-Okinawan students of the University of the Ryukyus
in their four successive school years.
Different alphabet indicates statistically significant differ-
ence at p<5% by t-test, where BMIs of Okinawans and non-
Okinawans were compared in male and female groups,
respectively. Seethe precise average values and standard
deviations of BMI and the subject numbers in text.
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Fig. 4 The annual changes in BMI of the Okinawan and
non-Okinawan students of the University of the Ryukyus
as their age progresses.
Different alphabet indicates statistically significant dif-
ference at p<5% by t-test, where BMIs of Okinawans
and non-Okinawans were compared in male and female
groups, respectively. See the precise average values and
standard deviations of BMI and the subject numbers in
text. The values at age 24 in female students were omit-
ted because of the small data.
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Table 2 Correlation of the BMI changes in the students of the University of the Ryukyus during their school days

physical state male female

at fourth year Total Gain** No Change** Loss** Total Gain** No Change**  Loss*®

Obese® 364 215 108 41 179 95 49 35
(100) (59.1) (29.7) (11.3) (100) (53.1) (27.4) (19.6)

Normal® 990 355 470 465 783 166 398 219
(100) (35.9) (47.5) (16.7) (100) (21.2) (50.8) (28.0)

Thin* 1126 25 84 17 192 10 112 70
(100) (19.8) (66.7) (13.5) (100) (5.2) (58.3) (36.5)

Total 1480 595 662 223 1154 271 559 324
(100) (40.2) (44.7) (15.1) (100) (23.5) (48.4) (28.1)

*:The physical states in the vertical line are those observed in the fourth year. In males, Obese is BMI of over

" 24.0 at senior year and Thin is BMI of under 19.0. In females, Obese is BMI of over 23.0 at senior year and Thin

is BMI of under 18.5.

**: Changes in BMI in the horizontal line are those caused from the secdhd ‘year to the fourth year , Gain or
Loss is an increase or decrease in BMI of over or under 0.75, respectively. The upper numerals show the number
of students and the lower ones in parenthesis show the percentages of the total students in the respective line.

Table 3 Correlation of the BMI changes in the female students of the University of the Ryukyus during their school days

Okinawan non-okinawan
BMI change Total Gain** No Change®®* Loss®* Total Gain** No Change*” Loss**
Gain® 133 18 70 45 68 8 38 22
(100) (13.5) (52.6) (33.8) (100) (11.8) (55.9) (32.4)
No Change® 407 90 256 61 156 41 80 35
(100) (22.1) (62.9) (15.0) (100) (26.3) (51.3) (22.4)
Loss® 139 60 64 15 91 54 28 9
(100) (43.2) (46.0) (10.8) (100) (59.3) (30.8) (9.9)
Total 679 168 390 121 315 103 146 66
(100} (24.7) (57.4) (17.8) (100) (32.7) (46.3) (21.0)

*: Changes in BMI in the vertical line are those caused from the first year to the second year.

Gain or Loss is

an increase or decrease of over or under 0.75 of BMI, respectively.

**:Changes of BMI in the horizontal line are those caused from the second year to the fourth year.

The upper

numerals show the number of students and the lower ones in parenthesis, the percentages of the total students

in the respective line.
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