
INTRODUCTION

The prevalence of overweight and obesity has
increased globally, forming a serious problem
among children and adults ; and they are becom-
ing one of the major public health issues in the
developed countries including Japan (1-6). Child-
hood overweight and obesity comprise a risk fac-
tor for adulthood obesity ; and strong associations
of overweight and/or obesity with cardiovascular

diseases and metabolic syndrome in adolescence
has been established (7-10).

Measuring the body mass index (BMI, kg/m2) is
a simple and acceptable screening anthropometric
measurement for detecting overweight and obesity
in children and adolescents (11). However, during
childhood the BMI changes substantially with age,
which makes setting BMI cut-off points for decid-
ing overweight/obesity a bit difficult ; and such BMI
cut-off points will need adjustment for age to allow
comparing the targeted children with their peers of
the same age and sex (12).

On 2000, Cole et al. had provided age and gender-
specific BMI cut-off points starting from childhood
based on international data from different countries,
which is linked to adults’ cut-off points BMI�25
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and�30 (age adjusted BMI based on International
Obesity Task Force (IOTF) standards) (13).

Worldwide as well as in Japan, the recent reports
have indicated that the prevalence of obesity in
school children has been increasing rapidly in epi-
demic proportions (14). However, there are only
few studies (15) on tracking of overweight/obesity
in Japanese children ; and those studies are either
including small sample sizes without using interna-
tionally acceptable definitions of childhood over-
weight/obesity or including a large sample size but
of voluntary participants and without longitudinal
tracking of obesity status that cannot guarantee gen-
eralization of their findings to all children in Japan
(15-17). The purpose of our study is to demonstrate
the temporal course of development of overweight/
obesity on a large scale among Japanese primary
school children with tracking their BMI status into
the junior high school adolescence period, in
Tokushima prefecture, Japan.

SUBJECTS AND METHODS

Subjects

In the present study we aimed at studying the
prevalence of overweight/obesity among school
children at Tokushima Prefecture, Shikoku Island,
Japan ; and to find out the age at which these Japa-
nese children start to gain weight and develop over-
weight or obesity by tracking childhood overweight/
obesity of primary school children for six years. Our
main target of such studies is to understand the
starting age of the school children to become over-
weight or obese in order to tackle the problem at its
early stages with the proper means of intervention.

For these purposes we designed a longitudinal
prospective cohort study that started on April, 2001 ;
with three cohorts of primary school children who
belonged to 1st grade i.e., 6 years old (Cohort A),
2nd grade i.e., 7 years old (Cohort B) and 3rd grade
i.e., 8 years old (Cohort C) ; and followed up their
height, weight and BMI annually, for six consecu-
tive years till the year 2007. Data of the three base-
line cohorts of 22,827 children (11,824 boys and
11,003 girls) were collected from all the 232 primary
and 91 junior high schools in Tokushima Prefecture,
Shikoku Island, Japan.

Throughout the six years cohort study, every year
on the month of April, we assessed the anthropomet-
ric measurements (i.e., body weight and height)
and calculate the BMI of every child in the three

cohorts to detect the prevalence of overweight/
obesity among children and tracking their status as
well as to calculate the percentages of children who
returned to their normal BMI.

The anthropometric measurements (weight and
height) were conducted for all the school children
of the cohorts by the school nurses. Every child
wore only the underclothing during the examina-
tions. Weight was measured and recorded to the
nearest 0.1 kg, and height was measured and re-
corded to the nearest 0.1 cm using a manual height
board. BMI was then computed for all the children
using the formula, weight (kg)/height (m2).

We encoded the collected data of all children ac-
cording to their information regarding municipality,
school, birth date and gender.

Since the data of children were kept anonymous
for ethical considerations, we combined their anthro-
pometric data during the six years cohort study with
their age, sex, birth date, municipality and school
code. While combining children’s data, we found
that many of them shared the same birth date, age,
sex or school code, which complicated their data
combination and caused them to remain unidenti-
fied. Thus, we omitted children who remained un-
identified after data combination process or whose
data were incomplete. The omitted data have not bi-
ased the analyzed children data. Additionally, we
did not include data from schools for children with
special needs. Therefore, our study was performed
on data of 16,245 children (8,427 boys and 7,818
girls), whose data were complete and confirmed.
Before starting this study we got the agreement of
Tokushima board of education as well as the
schools’ administrations ; and the study was ap-
proved by the ethical committee of Tokushima Uni-
versity Hospital.

Statistical methods

After measuring the BMI for all children, they
were classified as normal, overweight or obese by
using BMI cut-off values according to the Interna-
tional Obesity Task Force by Cole et al. 2000 (13).
At the baseline study and annually, the prevalence
of overweight/obesity were determined. All analy-
ses were done for boys and girls, separately. Sta-
tistical analyses were performed using the software
of statistical package for social sciences, SPSS ver11
(SPSS Inc.). Boys and girls BMI, overweight, obe-
sity and tracking status were compared by the chi
square test. P values less than 0.05 were considered
significant.
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In this study “tracking of overweight” and “track-
ing of obesity” were defined as being overweight
and obese from the baseline survey throughout the
cohort till the final-year of the study. Among over-
weight/obese subjects at final year, the initial ages
of onset of tracking overweight/obesity were iden-
tified. In each age category the number of subjects
who first met the criteria of overweight/obesity dur-
ing the follow-up was analyzed. We also analyzed
the children BMI at the final-year of the research
and compared it with the baseline data for tracking
overweight/obesity of the three cohorts.

RESULTS

In this study, at the baseline study (on April,
2001) we measured the BMI for three cohorts of
school children (cohort A, B and C) whose ages
were 6, 7 and 8 years, respectively. We followed up
the overweight status of 16,245 children (8,427 boys
and 7,818 girls) by measuring their body weight,
height and BMI at 7 points of time ; at the baseline
and once per year throughout the six years of this
longitudinal cohort study.

Table 1 presents the annual means of BMI�SD

Table 1. Mean BMI values for Japanese boys and girls as measured in the baseline (2001) and the following annual cross-sectional
studies (2002-2007) for cohorts A, B and C.

Boys (n=2743) Girls (n=2578)

Cohort Year Grade Age(y) Mean SD Mean SD

A 2001 1st 6 16.13 2.11 15.89 2.00

2002 2nd 7 16.44 2.34 16.15 2.17

2003 3rd 8 17.05 2.72 16.64 2.48

2004 4th 9 17.61 3.07 17.11 2.57

2005 5th 10 18.23 3.28 18.31 2.96

2006 6th 11 18.79 3.37 18.78 3.04

2007 7th 12 19.55 3.57 19.25 3.12

(n=2702) (n=2525)

B 2001 2nd 7 16.50 2.38 16.26 2.17

2002 3rd 8 17.12 2.78 16.77 2.48

2003 4th 9 17.75 3.13 17.26 2.70

2004 5th 10 18.27 3.39 17.93 2.79

2005 6th 11 18.86 3.45 18.60 3.04

2006 7th 12 19.56 3.47 19.47 3.20

2007 8th 13 19.73 3.35 20.17 3.16

(n=2982) (n=2715)

C 2001 3rd 8 17.01 2.68 16.79 2.46

2002 4th 9 17.68 3.01 17.31 2.78

2003 5th 10 18.25 3.26 17.86 2.95

2004 6th 11 18.71 3.33 18.68 2.94

2005 7th 12 19.24 3.16 19.49 3.23

2006 8th 13 19.97 3.53 20.19 3.11

2007 9th 14 20.28 3.39 20.86 3.12
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for school boys and girls of cohorts A, B and C
during the period from 2001 till 2007.

Table 2 shows the annual prevalence of over-
weight and obesity among Japanese boys and girls
of three cohorts. Generally, the prevalence of over-
weight/obesity were significantly higher among
boys compared to girls. At the baseline survey of
cohort A, the percentage of overweight boys was
about 15% and increased steeply, year by year till it
reached its peak when the children were at the age
of 10�11 years old, i.e. while being in the 5th

�6th

grades, primary schools. A similar overweight time-
trend was observed for the other two boy cohorts
of B and C. However, the percentage of overweight
girls reached its peak earlier than boys, as the high-
est percentage of overweight girls was noticed when

they were at the age of 8�9 years i.e., while being
in their 3rd

�4th grade of primary school.
Tracking of overweight/obesity among school

children was performed by comparing the BMI of
children at the baseline with their status at the fi-
nal year of the cohort study. Among boys, 10.43%,
10.88% and 11.27% were tracked as overweight and
2.84%, 2.29% and 2.11% were tracked as obese boys
for cohorts A, B and C, respectively. However, these
percentages were lower for girls, where, 8.46%,
8.23% and 8.55% were tracked as overweight and
1.32%, 1.27% and 1.29% were tracked as obese girls
for cohorts A, B and C, respectively. Furthermore,
11.27% and 2.52% of boys’ cohort A, and 6.74% and
1.92% of boys’ cohort B were found overweight and
obese, respectively, at the final year of the study ;

Table 2. Prevalence of overweight and obesity among Japanese boys and girls of cohorts A, B and C, on each of the seven cross-
sectional studies between 2001 and 2007.

Boys Girls

Overweight Obesity Overweight Obesity

Cohort Year Grade Age(y) Number Percent Number Percent Number Percent Number Percent

A 2001 1st 6 412 15.02 135 4.92 391 15.17 102 3.96

2002 2nd 7 425 15.49 146 5.32 ** 379 14.70 98 3.80

2003 3rd 8 536 19.54 * 168 6.12 ** 439 17.03 87 3.37

2004 4th 9 564 20.56 ** 170 6.20 ** 429 16.64 69 2.68

2005 5th 10 583 21.25 ** 164 5.98 ** 403 15.63 62 2.40

2006 6th 11 572 20.85 ** 151 5.50 ** 394 15.28 46 1.78

2007 7th 12 595 21.69 ** 147 5.36 ** 389 15.09 53 2.06

B 2001 2nd 7 466 17.25 154 5.70 * 387 15.33 111 4.40

2002 3rd 8 545 20.17 ** 186 6.88 ** 433 17.15 110 4.36

2003 4th 9 598 22.13 ** 190 7.03 ** 437 17.31 85 3.37

2004 5th 10 625 23.13 ** 164 6.07 ** 426 16.87 71 2.81

2005 6th 11 631 23.35 ** 147 5.44 ** 423 16.75 64 2.53

2006 7th 12 623 23.06 ** 132 4.89 ** 413 16.36 64 2.53

2007 8th 13 476 17.62 ** 114 4.22 ** 372 14.73 51 2.02

C 2001 3rd 8 545 18.28 177 5.94 ** 464 17.09 112 4.13

2002 4th 9 642 21.53 ** 180 6.04 ** 496 18.27 103 3.79

2003 5th 10 664 22.27 ** 154 5.16 ** 476 17.53 83 3.06

2004 6th 11 632 21.19 ** 133 4.46 ** 438 16.13 63 2.32

2005 7th 12 561 18.81 107 3.59 467 17.20 75 2.76

2006 8th 13 530 17.77 * 127 4.26 ** 419 15.43 56 2.06

2007 9th 14 491 16.47 108 3.62 ** 420 15.47 60 2.21

Chi square test was used for comparing boys’ prevalence of overweight or obesity with that of the corresponding girls.
* p�0.05
** p�0.01
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however, at the baseline survey they were not. The
percentages of children developing overweight/obe-
sity were lower among girls’ cohorts compared to
their boys’ peers (Table 3). To find out if there is
any significant difference between boys and girls
for becoming overweight or obese by the end of the
six-year longitudinal study, we compared boys with
girls within the non overweight-non overweight
(NOW-NOW) and non overweight-overweight
(NOW-OW) groups ; and boys with girls within
the non obese-non obese (NOB-NOB) and obese-
obese (NOB-OB) groups.

Results show that boys in cohort A significantly
became overweight (p�0.01) than girls ; and boys in
cohorts A, B and C had significantly become obese

(p�0.01, p�0.01 and p�0.05) than girls of the same
cohorts.

Table 3 also shows comparison between boys and
girls of groups overweight-overweight (OW-OW)
and overweight-non overweight (OW-NOW) in co-
horts A, B and C. The percentage of overweight
girls who returned back to their normal BMI by the
end of the cohort study (6.7%, 7.1% and 8.6% for
cohorts A, B and C, respectively) was significantly
higher than boys (4.5%, 6.4% and 7.0% for cohorts
A, B and C, respectively). Similar trend was found
for cohort A, but not B or C, when comparing boys
and girls within the obese-obese (OB-OB) and
obese-non obese (OB-NOB) groups.

Interestingly, for cohort A, about 70% and 58% of

Table 3. Tracking of BMI, overweight and obesity status of Japanese school boys and girls from the baseline (2001) till the final
year cross-sectional cohort study (2007).

Overweight tracking Obesity tracking

Cohort Tracking status Boys Girls Tracking status Boys Girls

A (n=2743) (n=2578) (n=2743) (n=2578)

NOW-NOW (n(%)) 2022 (86.7) 2016 (92.2) NOB-NOB (n(%)) 2539 (97.4) 2457 (99.2)

NOW-OW (n(%)) 309 (13.3) ** 171 (7.8) NOB-OB (n(%)) 69 (2.6) ** 19 (0.8)

Total 2331 (100.0) 2187 (100.0) Total 2608 (100.0) 2476 (100.0)

OW-OW (n(%)) 286 (69.4) 218 (55.8) OB-OB (n(%)) 78 (57.8) 34 (33.3)

OW-NOW (n(%)) 126 (30.6) ** 173 (44.2) OB-NOB (n(%)) 57 (42.2) ** 68 (66.7)

Total 412 (100.0) 391 (100.0) Total 135 (100.0) 102 (100.0)

B (n=2702) (n=2526) (n=2702) (n=2526)

NOW-NOW (n(%)) 2054 (91.9) 1975 (92.3) NOB-NOB (n(%)) 2496 (98.0) 2396 (99.2)

NOW-OW (n(%)) 182 (8.1) 164 (7.7) NOB-OB (n(%)) 52 (2.0) ** 19 (0.8)

Total 2236 (100.0) 2139 (100.0) Total 2548 (100.0) 2396 (100.0)

OW-OW (n(%)) 294 (63.1) 208 (53.7) OB-OB (n(%)) 62 (40.3) 32 (22.8)

OW-NOW (n(%)) 172 (36.9) ** 179 (46.3) OB-NOB (n(%)) 92 (59.7) 79 (71.2)

Total 466 (100.0) 387 (100.0) Total 154 (100.0) 111 (100.0)

C (n=2982) (n=2715) (n=2982) (n=2715)

NOW-NOW (n(%)) 2282 (93.6) 2081 (92.4) NOB-NOB (n(%)) 2760 (98.4) 2578 (99.0)

NOW-OW (n(%)) 155 (6.4) 170 (7.6) NOB-OB (n(%)) 45 (1.6) * 25 (1.0)

Total 2437 (100.0) 2251 (100.0) Total 2805 (100.0) 2603 (100.0)

OW-OW (n(%)) 336 (61.7) 232 (50.0) OB-OB (n(%)) 63 (35.6) 35 (68.8)

OW-NOW (n(%)) 209 (38.3) ** 232 (50.0) OB-NOB (n(%)) 114 (64.4) 77 (31.3)

Total 545 (100.0) 464 (100.0) Total 177 (100.0) 112 (100.0)

NOW : non overweight OW : overweight
NOB : non obese OB : obese
Chi square test was used for comparing boys and girls regarding overweight or obesity tracking status.
* p�0.05
** p�0.01
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the baseline overweight and obese boys, compared
to 56% and 33.3% of the baseline overweight and
obese girls, respectively, were tracked with the
same status of overweight or obesity by the end of
the six years cohort study. The differences in the
tracking percentages among overweight or obese
boys and girls of cohort A were statistically signifi-
cant, p�0.01. Similar trends were observed for the
other overweight boys’ cohorts of B and C, how-
ever, the significant level was met only when com-
paring the baseline overweight boys and girls.

Contrary to this, 44.3%, 42.3% and 50.0% of the in-
itially overweight girls attuned their BMI to the nor-
mal standards by the end of the study compared to
30.6%, 36.9% and 38.4% of initially overweight boys,
from cohorts A, B and C, respectively.

These findings indicate that Japanese boys are
fatter and their overweight or obesity track into
middle childhood and early adolescence than girls
(Table 4).

DISCUSSIONS

Childhood overweight/obesity is increasing
steeply, and growing globally in alarming trends
(1-6). Furthermore, childhood overweight is a risk
factor for severe obesity over the life course, with
its-related morbidity and mortality from various dis-
eases e.g., cardiovascular diseases, diabetes, cancers
and metabolic syndrome (18-21).

Even though several overweight/obesity manage-
ment programs are available for adults, most of
these programs are not very successful (22). There-
fore, detecting, predicting, treating and preventing
overweight/obesity in childhood is worthwhile in
programs aimed for combating adulthood obesity.

Studies designed for tracking overweight/obesity
status from childhood into adulthood are of great
help in this regard. Only few studies in Japan, have
been designed to track childhood overweight status,
and if present, it either includes a small number of

Table 4. Tracking childhood overweight and obesity among three cohorts of Japanese school boys and girls till the final -year of
the six-year longitudinal study.

Boys Girls

Overweight Obesity Overweight Obesity

Cohort Year Grade Age(y) N1 (%) N2 (%) Total N1 N2 Total N1 (%) N2 (%) Total N1 (%) N2 (%) Total

A 2001 1st 6 286 (69.42) ** 126 (30.58) 412 78 (57.78) ** 57 (42.22) 135 218 (55.75) 173 (44.25) 391 34 (33.33) 68 (66.67) 102

2002 2nd 7 299 (70.35) ** 126 (29.65) 425 85 (58.22) ** 61 (41.78) 146 227 (59.89) 152 (40.11) 379 35 (35.71) 63 (64.29) 98

2003 3rd 8 377 (70.34) ** 159 (29.66) 536 103 (61.31) ** 65 (38.69) 168 256 (58.31) 183 (41.69) 439 37 (42.53) 50 (57.47) 87

2004 4th 9 401 (71.10) ** 163 (28.90) 564 104 (61.18) 66 (38.82) 170 270 (62.94) 159 (37.06) 429 36 (52.17) 33 (47.83) 69

2005 5th 10 440 (75.47) ** 143 (24.53) 583 107 (65.24) 57 (34.76) 164 271 (67.25) 132 (32.75) 403 36 (58.06) 26 (41.94) 62

2006 6th 11 463 (80.94) ** 109 (19.06) 572 108 (71.52) 43 (28.48) 151 287 (72.84) 107 (27.16) 394 36 (78.26) 10 (21.74) 46

B 2001 2nd 7 294 (63.09) ** 172 (36.91) 466 62 (40.26) 92 (59.74) 154 208 (53.75) 179 (42.25) 387 32 (28.83) 79 (71.17) 111

2002 3rd 8 333 (61.10) * 212 (38.90) 545 70 (37.63) 116 (62.37) 186 233 (53.81) 200 (46.19) 433 32 (29.09) 78 (70.91) 110

2003 4th 9 363 (60.70) * 235 (39.30) 598 75 (39.47) 115 (60.53) 190 236 (54.00) 201 (46.00) 437 34 (40.00) 51 (60.00) 85

2004 5th 10 386 (61.76) 239 (38.24) 625 77 (46.95) 87 (53.05) 164 256 (60.09) 170 (39.91) 426 33 (46.48) 38 (53.52) 71

2005 6th 11 397 (62.92) 234 (37.92) 631 73 (49.66) 74 (50.34) 147 268 (63.36) 155 (36.64) 423 39 (60.94) 25 (39.06) 64

2006 7th 12 424 (68.06) 199 (31.94) 623 88 (66.67) 44 (33.33) 132 301 (72.88) 112 (27.12) 413 40 (62.50) 24 (37.50) 64

C 2001 3rd 8 336 (61.65) ** 209 (38.35) 545 63 (35.59) 114 (64.41) 177 232 (50.00) 232 (50.00) 464 35 (31.25) 77 (68.75) 112

2002 4th 9 359 (55.92) 283 (44.08) 642 71 (39.44) 109 (60.56) 180 256 (51.61) 240 (48.39) 496 33 (32.04) 70 (67.96) 103

2003 5th 10 380 (57.23) 284 (43.77) 664 69 (44.81) 85 (55.19) 154 267 (56.09) 209 (43.91) 476 31 (37.35) 52 (62.65) 83

2004 6th 11 369 (58.39) * 263 (41.61) 632 69 (51.88) 64 (48.12) 133 287 (65.53) 151 (43.47) 438 33 (52.38) 30 (47.62) 63

2005 7th 12 399 (71.12) 162 (28.88) 561 72 (67.29) 35 (32.71) 107 314 (67.24) 153 (32.76) 467 41 (54.67) 34 (45.33) 75

2006 8th 13 421 (79.43) 109 (20.57) 530 88 (69.29) 39 (30.71) 127 331 (79.00) 88 (21.00) 419 44 (78.57) 12 (21.43) 56

N1 : Number of children tracked as overweight or obese between the concerned year and 2007.
N2 : Number of children started as overweight or obese at the concerned year but became non overweight or non obese by the end
of the study at 2007.
Chi square test was used for comparing percentages of overweight or obese boys to that of corresponding girls.
* p�0.05
** p�0.01
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children or have not selected their children on a
properly randomized basis (15, 16).

The current study was performed in Tokushima
prefecture, Shikoku Island, which has one of the
highest prevalence rates of obesity (BMI�25)
among adults compared to the national figures of
Japan. From national surveys, the prevalence of obe-
sity was found to be 37.2% and 27.8% for males ; and
26.1% and 22.2%, for females, as for Tokushima and
nationwide values, respectively (23, 24). Further, a
recent report on school health survey 2006, by the
Japanese Ministry of Education, shows that the
prevalence of overweight and severe obesity among
Tokushima school children is higher than those of
nationwide values (25).

Our study aimed at investigating the prevalence
and tracking the status of overweight/obesity among
three cohorts of school children, at Tokushima
Prefecture, Shikoku Island, Japan. Therefore, we re-
cruited all the primary schools in Tokushima (232
schools) to share in this longitudinal study. Hence,
this cohort study included all the 1st

�3rd grades chil-
dren of Tokushima Prefecture’s primary schools ;
and seven cross-sectional studies were performed
from 2001 to 2007 to determine the weight, height
and BMI of the children and track their BMI status
from childhood into early adolescence.

Since several definitions for overweight/obesity
currently exist, and due to the lack of reliable na-
tional Japanese definitions and cut-off points to be
used as a national reference for determining child-
hood overweight/obesity, we have chosen IOTF
cut-offs of Cole et al. 2000 (13), as a reference for
this study.

Our results show that the prevalence of over-
weight is about 15�23% in boys and 15�18% in girls,
however, for obesity the prevalence ranged between
4�7% in boys and 2�4% in girls. These results indi-
cate that the prevalence of overweight/obesity is
higher among Japanese boys than their age-peers’
girls.

From the baseline study, about 15% and 5% of 6-
years old boys were categorized as overweight or
obese, respectively, just at the start of their primary
school. A similar finding was observed for girls in
cohort A, where 15% and 4% of girls have been al-
ready overweight or obese for age, respectively at
the baseline survey.

These results indicate that overweight and obe-
sity status start early in life ; and for both sexes
about 15% of children start as overweight and�5%
start as obese, even before the compulsory schools.

Furthermore, the highest percentages of obese boys
were found when they were at the age of 8�9
years old (3rd

�4th grade primary school), however,
the girls’ highest percentage of obesity was ob-
served at the baseline study, and then it decreased
in subsequent cross-sectional annual surveys.

These results show that overweight and obesity
have been established in the early childhood peri-
ods even before the start of compulsory primary
schools’ life. Our findings are similar in this regard
to that of Herman et al, 2008, who stated that a con-
siderable number of overweight and obese adoles-
cents were tracked from their preschool ages (26).
Overweight/obesity that starts early in many chil-
dren before the school age can be connected to the
phenomenon of adiposity rebound and may track
into mid-childhood and early adolescence. Williams
and Goulding (2009) studied patterns of growth be-
tween ages 3 and 26 years and investigated its as-
sociation with the timing of adiposity rebound. They
concluded that early rebound is associated with in-
creased depositions of fat in middle childhood, and
risks associated with early rebound persist at least
until early adulthood (27). Therefore, early preven-
tive intervention programs for overweight/obesity
are strongly recommended to start earlier during
the preschool periods and continue through the
school life.

Moreover, about 10�11% and 2�3% of our Japa-
nese primary school boys tracked respectively, into
overweight or obese junior high school adolescents.
However, these percentages were lower among pri-
mary school girls where only 8.5% and 1.3% tracked
into overweight and obese adolescent girls, respec-
tively. These results indicate that the prevalence
of overweight/obesity is higher among Japanese
boys, whose childhood overweight/obesity is more
tracked to early adolescence than the Japanese girls
of the same age. These results regarding male and
female differences for overweight/obesity preva-
lence can be explained by gender differences in
body composition, lean body mass, energy intake
and expenditure as well as gender differences in
leptin synthesis and serum leptin concentration
(28, 29).

As regards for tracking status, �70% of over-
weight�60% of obese Japanese primary school boys
tracked into overweight or obese junior high school
adolescents. However, these percentages are lower
among primary school girls, where, only�55% over-
weight and�33% obese primary school girls tracked
into overweight and obese adolescents, respectively.
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Those children continued to be overweight or obese
throughout the six years study. Many epidemiologi-
cal ; prospective and longitudinal studies have been
performed worldwide, to study tracking of over-
weight/obesity from childhood into adulthood. Yet,
there is no consensus about the tracking percent-
age of these studies that can be explained by the
difference in target population sample size and char-
acteristics, tracking period, age of starting tracking,
follow up approaches as well as the definition of
overweight/obesity and cut-off points used. None-
theless, the majority of these studies consistently
demonstrated the phenomenon of tracking and in-
creased risk of overweight/obese children to be-
come overweight adults (30-34).

Our results show a comparable tracking percent-
age to a prospective longitudinal study performed
by Johannssonn E and his colleagues, where their
persistence percentages of following up children
aged 6, 7 and 8 years till the age of 9, 12 and 15
years, were 72, 62 and 51%, respectively (35).

Interestingly, 30�40% of overweight primary
school boys adjusted their BMI and became normal
by the end of the study, but for girls the percent-
age was higher ; up to 50% of overweight girls at-
tuned their normal BMI when being junior high
school adolescents. Furthermore, 30�60% of obese
boys and up to 70% of obese girls have reduced
their BMI and changed their obese status to either
normal or overweight by the end of the study

The frequency of obese girls may decrease dur-
ing the junior high school periods due to the strong
desire of high school girls to lose weight and be-
come thinner during their early adolescence. Also,
accelerated increase in stature can be a cause for
the phenomenon of adjusted BMI during the jun-
ior high school period.

However, such desire of overweight adolescent
girls should be governed by sound practice of
weight reduction that should never come on the
expense on their normal growth and body needs.
Needless to say that health education must be con-
sidered as the key component for any intervention
program that targets such children for controlling
childhood overweight/obesity.

CONCLUSIONS

Japanese boys are fatter than girls and the preva-
lence of overweight/obesity is higher among boys
than girls as determined in almost all our seven

cross-sectional surveys performed from 2001�2007.
Generally, up to 70% of overweight/obese Japanese
primary school children track into junior high school
overweight/obese adolescents ; and the tracking of
overweight/obesity status is higher among boys
than girls. Overweight and obesity status start early
in life even at the preschool ages and track into
early adolescence, therefore, programs intending
to combat childhood overweight and obesity must
start earlier during the preschool ages and to be
continued throughout school life.
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