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TABLE 20.5 Effect of Lifestyle on Cardiovascular Risk Factors in Senior High School Adolescents by Simple Regression Analysis

BMI WC SBP HDLc In(TG? FPG g‘nsulin)“ :gOM ary Noofrisks AN H:eptin)“ iﬁs CRP)"
Males (1=337)
Age - 2,66 - - - - - - - ~2.10¢ - -
EC activities® - - -2.03+ 529+ 449~ - ~3.61+* —4.50- —4.57+ 2360 473 -
In(exercise time)* - - - 3.66 -3.67 - - —-3.34 - - -2.68+ -
In(screen time)” - - 2.80~ 255~ - - 2.27¢ - 2.70~ - 2.13 -
Regular -2.70~ -3.07+ - - - - - -2.21¢ - - 2.88" -
breakfast?
Paternal BMI 532 495« - - - - 2.55 2.34 - - 3.29+ 2.52¢
In(paternal - - - - -2.16* - - - - - - -
exercise time)"
Maternal BMI 3.81~ 329+ 214 - - - - - 2.18* - - -
In(maternal - - 241 - - - - - - - - -
exercise time)"
Females (n =442)
Age - - -3.25~ - - - - - - - - -
EC activities - - - 6.23~+ =358 - —4.25 —4.17+ - 2,63+ —6.09 248
In(exercise time)® — - - 3.58~ -2.35 - 422+ —4.19+ - - -5.10~  2.28
In(screen time)” 233 2260 -~ -2.46* 211 - - - - —2.55"  2.96* -
Regular - - - - - - - - - - - -
breakfast?
Paternal BMI 208 - - - - - - - - - - -
Maternal BMI 438+ 3.03* - - - - 0.49 - 2.33+ - - -

*P<0.05.**P<0.01.*+P <0.001. “Highly skewed variables in distribution (levels of triglycerides, insulin, HOMA-IR, leptin, hs-CRP, exercise time, and screen time) were
log-transformed before analysis to yield unimodal symmetry, which are indicated by In(variable) to indicate the transformation. *Adolescents were asked whether they participated in
EC activities (1, participated; 0, did not participate). IAdolescents were asked whether they ate breakfast (1: seldom, 2: occasionally, or 3: regularly).

programs to address the obesity epidemic [16,17]. The
present study reinforces the premise that participation
in school-based EC physical activities has a consider-
able impact on the levels of multiple CVD risk factors in
adolescents.

Concerning the effect of parental BMI on CVD risk
factors in children and adolescents, previous studies
have shown a greater influence of maternal BMI than
paternal BMI on childhood adiposity [18-20]. Sun et al.
reported that, based on data obtained in 2002, maternal
obesity was more strongly associated with adolescent
obesity than was paternal obesity in 2842 males and 2911
females aged 12-13years in Japan [21]. From data
obtained in 2001, Kazumi et al. reported that adolescent
BMI was associated with maternal BMI, but not with
paternal BMI, in 148 male adolescents aged 18years in
Japan [22]. The present data shows sex and age differ-
ences. In junior high school, BMI in male and female

adolescents was associated with maternal BMI, but
paternal BMI was not associated with BMI in male ado-
lescents. In senior high school, BMI in male adolescents
was associated with paternal or maternal BMIL
Importantly, paternal BMI was more strongly associated
with BMI in male adolescents than was maternal BML
BMI in female adolescents was associated with maternal
BMI but not with paternal BMI. The reason for sex and
age differences between adolescent and parental BMI
should be further investigated to determine whether
adolescent and/or parental attitudes have been chang-
ing. Nevertheless, these data suggest that approaches for
adolescent obesity that focus on parents should consider
the sex of the parent.

Screen time is well known as being associated with
unfavorable body composition and CVD risk factors. In
the present study, a longer screen time was not strongly
associated with obesity. One reason for this low level of
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TABLE 20.6 Effect of Lifestyle on Cardiovascular Risk Factors in Senior High School Adolescents by Multivariate Regression Analysis

BMI WC SBP HDLc In(TG)* FPG

In
(insulin)®

In

(HOMA-IR)* No of risks

AN

. In
In(leptin) (hs-CRP)*

Males (n=337)

282 - -
364
202 - -

Age -

—2.40 —2.67°

EC activities® - -

2.58

1
I

In(screen time)”

Regular ~270% -2.93 - _ _ ~

breakfast?
Paternal BMI
Maternal BMI

5.01
3.58"

462 - - - -
261+ - - -

In(maternal - - 244 - -

exercise time)®

Females (n=442)

325+ - - -
2557 -

Age - -
EC activities - 4.66

In(exercise - - - — - —
time)*
198 - 2.09* -

283 - - - -

In(screen time)* - -2.59+

Maternal BMI 3.95+

-4.58

227

|
[
@
@

~2.95+ -3.75"

2.03 -

3.10+
- 224 - - -

-2.20 260 -3.53 -

-2.06° -

- -2.52¢
- 2.33 - - -

3.14+ -

*P<0.05. P <0.01. =P <0.001. "Highly skewed variables in distribution (levels of triglycerides, insulin, HOMA-IR, leptin, hs-CRP, exercise time, and screen time) were
log-transformed before analysis to yield unimodal symmetry, which are indicated by In(variable) to indicate the transformation. *Adolescents were asked whether they participated in
EC activities (1, participated; 0, did not participate). I Adolescents were asked whether they ate breakfast (1: seldom, 2: occasionally, or 3: regularly).

association may be that the present data were obtained
from volunteer adolescents. However, this issue needs to
be further investigated.

The present study was limited by the fact that the
present data were obtained from two studies. Data were
obtained from senior high school students between 2006
and 2008 and from junior high school between 2012 and
2013. Therefore, the time periods were different in each
study. Another major limitation is the cross-sectional
nature of the present study. Noninterventional studies
on family and physical environmental factors related to
health behavior (i.e. diet, physical activity, and seden-
tary behavior) in adolescents concluded that favorable
lifestyles were associated with improved levels of CVD
risk factors [6,10]. However, this may be because cross-
sectional studies have commonly obtained data form
adolescents and their families with favorable lifestyles
for prolonged periods. Interventional studies have
shown limited effectiveness in reducing the risk of obe-
sity, particularly in the long term, or in increasing posi-
tive health behavior despite using a variety of strategies
(e.g. reduction in television viewing, increasing physical
activities, improving dietary choices, changing health
behavior social climates, and providing recreational

after school programs) [6]. For adolescents, families, and
social groups, the available evidence needs to be used to
determine minimal and optimal thresholds for daily
sedentary time; daily exercise time by sex, age, and eth-
nicity; and, when possible, how thresholds differ across
health outcomes or demographic status (i.e. age, gender,
and ethnicity). Interventional studies are required to test
the effect of improved adolescent and/or parental life-
styles on the levels of adolescent CVD risk factors. This
could provide strategies for adolescents at a high risk for
CVD diseases who may be resistant to ordinary
procedures.

CONCLUSION

The present study shows that participation in school-
based EC physical activities and parental BMI are asso-
ciated with the levels of one or more CVD risk factors
in adolescents. Among these, participation in EC physi-
cal activities has a profound effect on several CVD risk
factors, especially for male adolescents. The influence of
paternal or maternal obesity on adolescent obesity differs
according to sex and age in Japan. Therefore, approaches
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focusing on the parents should take into account the sex
of the adolescents.
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RE BT £/ N RN R R

G EAL D A
2). P R R
(PRI £ e ) TH Y,
10 % Bk b A L 7 T ol i 5 A7 R 2 1
I Gl i O W B Ry, 2 2)

80%Tdh 7.

mE, 3EHE, 4@0H,

AR 1
JEG R &

L Twi (&
FIEI8 £ 11%
L 5 2
DI DI

AT RIG0)

®2 YRHEERSPHOSEEE

LRI Th 5.

B3, iy 553, ,4\
IS~ Rz &

IR
i oo M 1
WAL OBGRE D L, wEIL
I O A LR & o 7o (A

IR BRZ0E pfE

E8 (R 103 + 2.6 12 + 3.0
PR (M/F) 33/26 33/26
HE (cm) 1443 =15 149.9 = 11.2 <0.001
#HE (kg) 55.6 + 2.1 53.9 + 14.2 0.02
BERRE (%) 448 + 3.4 26.9 = 23.8 <0.001
BEE (cm) 85.2 + 12.4 80.7 + 12.1 <0.001
IVHEHAME (mmHg) 110 =+ 1 106 = 9 0.04
HEEREAMAE (mmHg) 62+ 2 57 =7 <0.001
AST (IU/L) * 32 + 23 231 8 <0.001
ALT (luL) ™ 43 + 65 21 + 13 <0.001
UA (mgrd/l) 5.4+ 1.4 52+13 0.14
ZehErEMmAEE (mg/dl) 85 + 7 826 0.005
TC (mg/d/) 175 + 29 166 + 28 0.007
TG (mg/dl) * 95 + 42 73 + 35 <0.001
HDL-C (mg/dl) 49 + 10 54 4+ 12 0.002
ALY AE (pUL) * 19.1 + 20 131 = 8 0.001
HOMA-IR* 4.08 + 4.1 269+ 17 <0.001
FerrEE (B) 12+ 8
=R (A) 14 =+ 11
e AE (%) 18 =+ 11
IEEER D Z10% 47 (80%)

=20% 22 (37%)

B TEHEHEEREETRLE
* 1 AST, ALT, TG, 1 > AU 4E, HOMA-IR i logZEiafé, MEIROBIREN -1
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_30 -
-40 | n =59
A ° r =-0.440
,%_- 50 |- p <0.001
(%) -60 | [ i |
0 20 40 60 80 100
MEREIEEE (%)
2 URKEEEE L Y2E~BRIDEEOESERLEOEGR
#3 YIRECHUIEEERLOFAET OB (AR
tfiE piE

FH# (%) -0.60 0.56
B -0.47 0.64
BEERE (%) 3.70 <0.001
BEE (cm) 2.50 0.02
INFEERME (mmHg) 0.96 0.34
HEARHEME (mmHg) 0.41 0.68
UA (mg/d/) 1.58 0.12
TC (mg/d/) 0.20 0.85
HDL-C (mg/dl) -0.95 0.34
LnAST (1U/L) 0.40 0.69
LnALT (IU/L) -0.10 0.92
LnTG (mg/d/) 1.44 0.15
Lnins ( xU/L) 0.52 0.60
LnHOMA-IR -0.04 0.97
REBEH” 1.84 0.07
WMERERRE 1.73 0.09

#1:BF %1, LFE2L L THEIPNBFEIT > /-

#2; BBREHII, IEERE LA L £20055%=1, 20065 =2, 2007%F=3,

2008F=4, 2009%F=5, 2010%F=6, 2011F=7& L /.

x4 GHRERGBVBICEUIEBEERS OFARTFORKRE (BEESR)

tE pfE

kR EEL (E) -1.41 0.16
1~25 2RO AR 0.31 0.76
2~35 2 DI 0.86 0.40
3~4Z RO ERE -0.70 0.49
2~3F R RIDERERK D (cm) 2.36 0.02
3~4Z MO INHERILE (mmHg) 2.06 0.04
1~22BEORBEERVE (%) 2.97 0.04
2~3BEOERHERDE (%) 1.84 0.07
3~4ZEEORBERIE 26) 2.94 0.047
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2. BBERSOFRHRETF

WO FE A e B % 5 2 B R
BIHE & BER o CHRET 5 &, W)
BIGIOE, MASFFELZERTCHo
72(R3). EMFESITEANZEIE
ORI LA THRSTH Y,
MG EEATK E VI E WDKK E Do
72 (£ =2.96, p =0.005).

B TR~ dRe A% 7 TR ) o A i A
VRSB R G 2 % IR BRSO 1R R T
Hx ARG Tl T6L, 2~3
A2 M OEEWNAE, 3~40%%
WORR T A E, 1~ 2 2
B oONMmE AP, 3~ 4[FBHO
IBHEHPRTH-7 (L), ER
IRHT T 1 ~ 2 [ 55 [A) o MU i
LER (B 3), 3~4 |55
JE W DB U A A B TN T
Hol(FH). ,

3. EEEEEDHOTFIETF

W EEGDOFMIIEEL T2 5
WEWEMEEEH 2 0 AT 1 v 7 17
GHTHET 2 &, WEZHCBITFAIN
WEFEAE BT AR T8 (),
REBERTHY (R6), FEOIA
T4 v AT TS R B 2 (p <0.01)
DHAR L 2 FWAT-TH - 72,

BRI BT A R
B LA T 5 W7 (B 95 #)
&, 1~ 2 [E SR o M E A
(=263, p=001), 2~3HZHH
o B W R A 2R (r=2.38, p=0.02),
3~4 00 %Mo E KD
(£=238, p=0.02) THotz. TR
F4y BARGI T3 INT & bl
T LFWETTH - 7AW~ 4 2
] [ 5255 1 o NI B 22 75 i b B 3=
HWTF-TH-7(FT7).

S OMFI LY, ERE e IR B

ERORTY, REEOYEIZL
D80 %M V& & - Mk A% Y He Y 12 i
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n =59
r =0.366
p =0.004

-16 -14 -12 -10 -8 -6

-4

-2

0

PP ~HEABESREOEHERYE (%)

E3 PR~BRSBEEYZ~ 202 EORSTERSEORG

F£5 CAEBBYEICE U B IEBERDS OFHETO%KRE (ERESH)

tE p &
2~3S2EOIEEBED (cm) 1.81 0.08
3~4ZBREOIHME (mmHg) 1.22 0.23
1~2Z 2R OBHERVE (%) 2.33 0.02
3~4FBEOEBERIE () 2.36 0.02

£6 VPEICHUIEHAEETDHEFTFART (OVRT 1 v I ERZH)

B RERE p & oddstt (95% CI)
FH80R) ~0.93 0.35 0.88 (0.69-1.14)
TR -2.28 0.02 0.19 (0.05-0.79)
B (%) 1.32 0.19 1.03 (0.99-1.07)
FEE (em) 1.34 0.18 1.05 (0.98-1.13)
URHBEI M E (mmHg) 1.32 0.19 1.05 (0.98-1.13)
IREHAME (mmHg) 1.23 0.22 1.06 (0.97-1.15)
UA (mg/d/) 0.65 0.51 1.20 (0.69-2.07)
TC (mg/dl) 1.53 0.13 1.02 (0.99-1.05)
GLU (mg/d/) -1.47 0.14 0.93 (0.84-1.03)
HDL-C (mgrdl) 0.6 0.55 1.02 (0.95-1.10)
LnAST (1U/L) 1.01 0.31 2.54 (0.41-15.58)
LnALT (IU/L) 0.66 0.51 0.39 (0.52-3.68)
LnTG (mg/dl) 0.18 0.86 1.14 (0.28-4.62)
Lnins (zU/L) 0.22 0.82 1.14 (0.36-3.60)
LnHOMA-IR -0.37 0.71 0.81 (0.26-2.53)
RERER 2.82 0.005 2.12 (1.26-3.57)
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IEHH10.7 £ 2.1 O1249 B, LEw K
I (BMI<20) % #iiF Tw iz o a1
41%, LF51%EMELTHELY, U
WSRO BT 5 2 3L
ERRLTWD, T, FIEHRDS

115



