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Abstract

Objective: To investigate behavior patterns, onset of betel nut chewing, and the
influential factors among students from 4" to 12™ Grade.

M ethods: Data was obtained from the second cohort of the Children and Adolescent
Behaviors in Long-term Evolution project. The original sample numbers were 2,687
students on 4™ Grade. Participants included 2,295 students who were followed from 4™
to 12™ Grade(2001-2009) and completely answered specific items for group-based
trajectory model and logistic regression analysis. On the other hand, after excluding the
missing values and already had chewed betel nuts on 4™ Grade, 2,043 participants for
survival analysis. 5 individual-level factors, 6 environmental-level factors, and other 2
behavior-level factors were studied the relation to the behavior patterns and onset of
betel nut chewing.

Results: 1.The highest proportion of betel nut chewing among nine grades was on 12th
Grade(3.46%), and the lowest proportion was on 6th Grade(0.29%). The highest
incident rate of betel nut chewing was 0.02 on 11th and 12th Grade. Besides, the
highest hazard rate of beginning betel nut chewing was 0.02 on 11th Grade. During
nine years, the cumulative proportion of never chewing was 0.93. 2. There were 2
trajectory patterns of betel nut chewing, including "continuing not chewing"(93.90%)
and "the chewing probability obviously increasing"(6.10%). 3.Male, living in Hsinchu
County, having had experiences on smoking or drinking, and surrounding peers or
friends chewing betel nuts, which caused the increasing chewing probability and
earlier onset of betel nut chewing.

Conclusion: The proportion of betel nut chewing increased with time going by, and
11"™ Grade might be the critical time of onset among students from 4™ to 12" Grade.
Based on the findings we recommend that the betel nut prevention should start from
the elementary-school stage, construct supportive environment without betel nuts, and
consider male students with having had smoking or drinking experiences, poor course
performance, or poor family support to educate. On political aspect, we should place
importance on the cluster effect between smoking, drinking, and chewing betel nuts

together when progressing betel nut prevention programs.

Keywords: betel nut, student, longitudinal research, group-based trajectory model, survival analysis
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(2000) G- DEIE§ 3 AR~ B FIETF] R
(I &-31z#%)% B 7%
4 12703
Ho, et al. AR AR S RETE % AR AW %~ $3 B8
(2000) PERR Y 4 2336 4 LR AR IR J"‘f Rt
’ﬁ 4 38k
Ho, et al. BAfRfs v w(3 HEE TH3HE S REER
(2000) A s BAEOF
(’F )2 3090
Tsai, et al. BARELAIEY 4 Ferls SR~ ARE RS AR 7L
(2002) 1500 TR PR AF R R
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#2-3(8) BAmuEFLZ2PMFEFTY

5l e
&Y
£
o
b

it RN Y SR E N T
(& %)
MES-FFE FANRAELARRY AR T~ EB o RELA T AT
(2002) 41022 £ R~ e R R
Wang, et al. /w\}éi:}évf%‘lr"ﬁ PEO(H e o RT AR IS R B
(2003) EOFERFFH A BRLER S R
e = 2» g
14413
Li, et al. FAnfEas WY R Lok g R o~ f ek Y
(2003) 4 406 £ Mo~ p oAk s O AL ¢ M
%8
Wang, et al. AR R 1 e TS FHEE S ARG
(2004) EER-FEERCE RAMAING &~ B8~ AR
FER - FHIERL
16-18 & 5 4 10288 *
¥ LR % AR SR RR BT BEL SR EL
(2006) g (BOF 2
12377 ~
2P % 5 AR SRS & B B - BT P % T R
(2008) FrERERY i (B3 R E FORHITESH
BEHD FI- E8 E) ERA Aoy
4 1763 £
Huang, et al. A~ & #RFFIRE | %12 PR BERRAREL N
(2009) 3-4 & 54 18565 * % G| B PR s R RE T ARR BB
%&: ci';/“r\m;,_gvl()\éfgﬁ :ﬁ‘:"
Yen, et al. Fafte o8 H Kl CEARN RERENR S R
(2009) EREE A 2079 4 A~ R REF R
Rle # BEAPREALR 36 T B 3 % s RET AR
(2010) £ B4 2341 A ML 2 ERAETE A
KIS ~ B A5 M g sk
Chen, et al. A L I JEARE FLiFGHK-FRET £
(2011) BF212-18 AR Py 500Cz )~ ~ gt & ~ 5 4

3¢ ()2 53528

Sk~ AT R R ALE A B
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¥ % (Huang et al., 2009) BW*® 4 7 A et FEE M ratFR 4T 35 (Yen
et al., 2009; 2@ % % -1998) ¥ 2 FAfEin - ¢ 2 & FR2 o Fob
¥ #% (Yangetal., 1996; 25 4 > 1998: 25 £ 1992 #nF 5x~ 2 § %

2002) EFF v B AEBEIME LG M 2008 F 2 R EE A EHHS AT B
B RRING LR 0 - R BB E s R SRR NG 5T AR

- R AR 0 D2 E LT R

Ji

B 72%F% >0 01992 # Ko 3 X e o B KEBPRHEAYL > oo i
PR AL B R 1992 EZFEA RS T ST BT
T § RS2 %Y LR ERY 12.65 B -0 F4 577 # % (Hluang
et al., 2009; fiavs %4 > 2010) - B %87 & 5HF  KFYEHRE » 3§ oRH
FRiT a0 2 g AR (AOR=5. 78) & *t ¥ whiF) (AOR=4.56) - 5 & L 3%
B¥ 4775 (Tsai et al., 2002) &7 2 #H L F B R LR o BAF 15 58 GHIp R
FlF+ 2Bk oS oTmgs (- B F LB H e 2R 18 R R e A e
Pk g (F %:@ L5 2002 5 BELERE A 5 2009) FF A EERIRGT

7 BARM L -

igu;¢%$%,%i@ﬁﬁarﬁ@ﬁﬁﬁﬁzwwﬂ%wﬁﬁé%‘
Flg (4ofdw] ~ B8 3 ME ) BB FF (09 ~ 2 WETRRE ~ RIGAGR
TR R R R S R) B S R (e SRR R ) =
BB ATIRY o ERE LRSS BB AR EATE
~ B AR o AR ST S 0B L B R R R 0 R 2
SRS FIRMGD B PR T AL R R R S E DR

SRR LR TR - o AL B L e T E SRR S A

Wi

o A s TN 22
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Lz EYEHE T g

EERG e YRRV OE RS - el S YA
(cross-sectional research ) » 27 T A L {42 P PFRFBEIE (7 5 0 J2 B | o0& B i BiFT
% (longitudinal research) « & #p f HiF= 7 » Hdp oA T & GFHF - e b St
FHRZETRD BT EF IR A PRRITHETAY

R 2 F) %M o Ft X AfE2 5 F1% A] (causal ) 3 (Shi, 2008; 2 %48 >

Btz AL PEF T ALY BEBA T RE BRIk ERE - A
EWEpF g o A - BEAALERRETT S Bolkwm o - BHALFS
EEREBAFELE R BEBRORL  F oA AL ARG 1 AR
T RFIBERNBAOEIES ?MF TRE- o EEe P
REN AT RS S EATHEHE T ARG, RAEE A EE R
“W{EW—%%@%J%%ﬂ%ﬁo#%{ﬁ’ﬁ%ﬁpfﬁéﬁ%ﬁQ
G WAL ERRTEFADREPETEA o R v FRROR A P K
EEHPTHAEFEBROZRE AN BE AET 5 T
(doil 2 17 5 ) B 2 chpl7n o

U/ER  EDPEHRFTHFTEAE - FIRIZ2FTELA 04 ki o
R P FHRIE2ERE > AL F AAAEHFEATLEENFTY 0 2 IR
FRFEMGHRAALL o F BT ROTRES TR 0BG G
R AREFRRE > E2F R HF MG -

GRLES B 2R fro BT SRR ] W R L

FHR g o frazhErzeg M TERRLDAERFE TRIC ) B oL
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Bz Tfidemgd  SEEFas tadfBal  FPLrAEF2 1LY

PHFT N FEHE A e 1L - BB IRET g b4 o
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Fuid FREPAZ Y 854

Y 1.

PRI AfrA PR F AR R R Y R R F 2 (outcome)
EEFPFRA N AL q B iBAr i T B g (developmental trajectory ) | (Nagin,
2005) -

0Ot R HET PO R ST T 0w 1 2 T iR 2T E kY £
TORA TR T B4 > B RE > o Y GEPRTREAFEL AT REFLIF &
Jﬁi%ﬁua-i FR TR EE (dod X o) 5 PR ) A 25
EANT S BREATRER AT S EL EFEF A PR (time to life event) 2
VD F o deg P EA B R A AP R (R#EF £ 45 2008)

Foho EMEHF T S EAREDTR  Fle FEFOME  wRET AT
BREPPORH - G FRE RS  RE RS A EFo P E RS &
A2 (lifecourse) fF» I B 7§ AT 8 - RPFEH2Z P > RHTLF L8524 8k
ST F AR AT A i RER A EFM AL o T AT
FREFa 3 v % (Nagin, 2005)c w B E REcF B TF BP0 A
(BB PN RHELLFL L AP PR A R %o R BT E R

hAt g AT EAEY &L F & a4 (Jones & Nagin, 2007; Nagin, 2005)-

=~ BB AT

5 Ao 47w B i an oA s £ b A0 (latent growth curve model )
AR ARG - FH BHN - BEROFERP c BRI EEEE S
R S ENG e BEGFLFIEIRF R OIEE > FH G - FR A 2
R B i o RIF 72 PR ARE T e 03 B U Glded 2R3 Y £ - B
SBNET fH 5 F AT LB AA PRI R g
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Jet

FEFAROBETE LA DRI ET € nh s g B 4

%

A BB RBEEERRET 0 AR EY R (depression curves) & F F B
F&¢ ~ % %5 %] (apolynomial of sufficiently high degree ) i E 4% o F|pt 3z &
g &t § AR B i ag A # aha 47 (Nagin, 2009; Nagin & Odgers, 2010;
Raudenbush, 2001; % 2;&% 4 > 2010) -

M2 48 2 A i 3 (group-based trajectory model ) | & 2005 # Nagin % §
HHRMT a7 R e chiiit 2 2 (Nagin, 2009) 0 HE3)BRK - BRE2LS T
2. BR s F o Hd § AN g B it e (Nagin, 1999) o /T)"fi\—" = R AN
A I RAF S D22 MBI E G 0 ehF BN (do ! 20 B 248
) A A THEETERABET A AN AL E R ERFENRREA A BB %

Ve - I CEEPN DR MG 4P 0o B U 8E 3] (Nagin, 2009; Nagin & Odgers,
2000)c M B®Ha 5 v o %‘%‘E’ HRAFPPHEA T o470 5 BROEE > A EHE -
o TSR3 RAEHFSE % o TR PR, - E > PRI RE BB
SO N S ElE L (R ﬁ?ﬁﬁ % #g %]t fF (multinomial regression ) #£
& =z Tppl %13 (Nagin, 1999; Raudenbush, 2001)

B HMAHPP A S T FIR o 2k 4 75 (Nagin & Tremblay,
1999)~ j= % 7 & (Nagin & Tremblay, 2005)~ 4= & i * {7 & (Flory etal., 2004;
Hilletal., 2000)- R ¥ f- & & (Coteetal., 2009)~ # =% X & (Hsu, 2012)~
B 5 (Murphy et al., 2009): ™2 422 & (2% £ 5 2010) 3
B3 h¥ i3 kg Buragdl a8 - g R U AR
SBE AR 2 fie

FLPpFRr el e cBARAT R FL D 2EFTEER DR 4o

- PERERR Y R R R R E AN R R Rt g SR 2
PBHIARZEEF RO EERFTNL > » £2d X %EFE - FRFgOT N
BER TSRS DA FHORAE T REGTF]FAFE G R DI AP F o PR
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Fidpths V8 @ma FrminiEa @ 457 BA o FI > RAF I MY Y
M 8 H % ilﬁ?@éﬁﬁtﬁ?‘ﬁfﬂ‘lﬁ* FLA L el ot BBHeanF L LM A 2h g
Yuihs A g i dp R4 47 (Flory et al., 2004; Nagin & Tremblay, 2005) -

dOR- SRR SRS TR Y T 0 EAFRY S R P o R
FRAL Y AREY FHMARNP B N e a4 0 @ I B RIRTE EE T S
FRFESR- DR P - FLIVEPRD - RENTH - Fd LFLHFIFTE
- TR RlE (R ARE 0 2003) 0 Ft o A BRERRINET S EE 7 47
AL R VR AEEBEA e 3L - EERFE G A IR R S E A

R T S A B R R (Y R R B SRR S S R 4

[

EEANIEF Y A BERIN &7 L5240 %5# & .g%@%;@;_&_‘&q\;%
A AP 1 A gL 1

HHRIEELE FD 0 A
B BRI S 7 R el B U A R

- EBBERET L oL DE
PR L TR R S A Y SHE R bR RH G- HEH

FEERLZHERIEB R -

=~ A H A (group-based trajectory model )
(—) B3> A5t
TEHMAHNED p PRRBERRADHEERLS TR Ak R
3 #F A (count variable ) » % 14 v 2 A # 4| (Poisson-based model ) i& {7 4 47 ;
FE RN A BT A2 838 (psychometric scale ) » B 142K PUF A FE A
( censored normal model ) & {7 4 47 5 & 5 = & #F % %78 (binary variable ) » 12 = &
BIEH;C (binary logit model ) i 7 4 47 (Nagin, 1999, 2005)c x4 ™12 = » 348
B 5 b AT
P(Y) = ) mPI(Y)
j
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PY): #5722 BRI -EFFELgPEr- 8B T4 Tk 8
({Y; = ¥i1, ¥iz Vizo - Y1) 2 #5

PI(Y) YAt

Ly

R R IR

= By + Blagei + Byagel + Biagel + &
Y] AT | e iR
Bk - 8¢ 297 B AR P B A Bl 2 B3R AH AL
ABE e AU B ABE o dod B2 B3 5 0 PF U 5 AUPARE S
Bl B2~ B3 %5 OFF » f it 3 — kT4 o

J 4 pl Jj 2, pJ 3
eﬁo +Biageitt+Pragefi+Bzage;;

14+ eﬁ’é +B{ageit+ﬁéagei2t+,8éagei3t

(-) BHAEH

PEFBGHLD > FARFRE S P LEKE > AL H T - B
B4 e B e PP D B IR A S B R R R S LA
g AT PR R 2 A (A 2 4 = &2 42 )(Nagin, 2005) ©

Nagin % & * 388 ;L # #pm §024) & 47 %7 7 3511 BIC (Bayesian Information
Criterion )i&- T_#i-4] :f & 7 B~ BIC & A4 4R 5 i & i dl(Nagin, 1999,
2005) = ¢+ b > Jones ® § F B AP M AT L riE Rk e PEARARS] e PLB O PROTH] 4

2 2ABIC » 12 8 F 5 % & W4 L g A 8E 0 % 2ABIC 430 3] 2 BRI

3 % & 3 e (not worth mentioning); /i** 2 1 6 B AlF & » & & (positive) ; £ 3t
6% 10 B R 5 3% 213 +v & &(strong); = ** 10 B § 244 5 7| 3 4v & & (very strong)
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(Jones et al., 2001)-

“,% %P BIC @t o s WA Sl EE I E 84 % (posterior group
membership probabilities )» & 2] F_& 2 2% £ F 245 o d 3t A EM A HF A ¢
Ao w3ty = BBl & B¥e (group) SRR S > @ B fs BAE § T
WARRS T B A - BEEY > AR RP A BP T E B A YL B
BT, LSS (Nagin, 1999) o Nagin 23R8 § & fLbrag 2] 2 8485 % <
07 s NEA A% s (Nagin, 2005) -

Fobod et dE Al g S o R AR 2R AR BT > B HR
SEBRBRGHRPFT R B AR e R R A ] LREFLEEA
t7 (Hill et al., 2000)° - &&= 3 &3R5 - A aEdl2 A8 30 R 2k
AEF2Z 5% o EREA RS A g RART E I o

FrorAEy * BIC~2ABIC~ & #u i #g 4] A ot F 2 F (548 5

L
R

%41
12 BIC 8+ ~2ABIC 4 »t 6~ & #bm s d) A Bicd 2 M 5% > 2 L3732 %

v

BB 0700 o SV R 2R E PR Ak -
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PG R EFE L P ML R R ERAA S - 2 FL R

S A SRS BR Y REL &R R -

B A F %
o iH]
o BAKEE R
o AL B chiLE A LB o it
B E LR Y o w3 S ok b
e PRHEE A
5 74
o RAKT A 273 FH
. AMETRA o B L AR
o mi—4./rl;,J</E g ﬁmmﬁﬁ’*(i]
o RIEA FF LA A
o e T AR
L4 P}:' I;g‘?‘)g :I@f mmﬁﬁ Lk\Fl ]
Bl 3-1 3 #H- P HFF 2w 3+ - & b 1P 8 3 h P
AT 2 R%EF - - 5 THAe 3L &% (2000 &3 2009 &) EH

FRegd B ag Al o Ao B 3-1e AR A Ting BB Hmeg (- %~ £) 7
ZHEETHROPFOETAF IR > R EERIF LIS Mg -
Phovh 2 TEGT- BT AR 2 - AR L Ad B Ut 2 LOGIT model

AT AR A E TR IRE S 0 R A S R R B U] o -
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dw I s Erge R o 4o 320 Aot £ (2001 ) B
FERRERE A F o B AT 3 R E BRI T A

SR T2 S TR R

A 4

¥
T ER PR e 3 1 AL
¥ L3 o 7 3 Lo E B B RaER
iy

% ¥R I
« KHMETRAE BuF57E

A KT AR * Bk

FIEE AR R

Rl FF

[ S

A\ 4
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3

e @t FF

B3-2 A= (B PE e 3252 &g TR IR %)

AR R E ﬁ~a%ﬁ9;@4fﬁ BEFEEL G TR D

PR RIS HEATEAN2001 £ 2009 e E2FAREFHLAL  RRE
P52 R o TRMK TR 2 THFRETRE O MREERETHRERA

2004 & T ppeigagikin ) T4 R0z 2009 & - LR (TREAT o

FELEE-7  BAFZE 6 ofpiu s BdE % pRERE CBELR

o+

LA AL BRI SR S T BRIE o Mu) s A BB 2001 £ (2
EB)2ZFRpPEREREHEEZE (2 T 7 E%) THEL TEL A%

PEA R FELAREP2003# (»E5) 2 2007# (F&5) - 5 F

(45~ H3L~ £) R A 5T AR RARTERT A B
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B~ 2001 # (w#Em) 3 2009 & (L= Es) QR U HEMARRP AR
19 % IE L aE A S 0 5 o

R IR R o FIERME TR A MR TALR ~ RIS Raed
FeoRrAE A~ b R B R F R AR S BRI o KR AR
KTALR LG AR R 2004 & (© &) Z TR FIeA i B RAFY
WP R > s w2002 & (7 E%) 3 2006 F (4 &%)~ 2007 (L&
) 32009 & (L £) i R EA S AP ) T T oL
Albe A B R EERRE - RARNKEPFLIERARY R (5 2 N ER)

PREe (5> - E ) BE b G RO IRAR T Gt A e

B F5FFD G @SB NP A 2 AR SR A - BRI R
AF)E R R e 0 kP 2001 & (wEB) 22009 F (L EB)9 R
TR A A AU O] R RO hL R AR A A 1 A A
LR BATFIE 6 e ERREAE %R AL TS -
BEARET BRI - B P BGE F - ERZ BRELHRERL
PR RASFL EH- AR TAALER ) R R e U AT A R A
(2 2-t-im) THEL THELAF AL ERAKRE -THEELIR, 3
Al ESRMAEY A R EEPEEL B FF ATEELRGE
B FE TR 0 AER AR T AR AR T AR RIEEAGRIR ~ Raed
FoFHR AR R HRLFE S BRE o H Y CHMETAERE A AKT AR
FIEGAGR R BRAZPRERZFIFYTREFY ER- AR 0T R
20 L 2 s alte o dg ol past I AR AT B (T 24 E)
L@ > TEAfF o FEAELS A TRELE ) GufkizE (22
LoEm) THEL S THEELAF o FHELFELS TR HF AR, 33
PESGLEL S a kA ERPRHT RERRAL

25



His 75 F1F 2 60 ¢ J3F 2 AP B % o338 4R & 2352~ 2001
£ (ran) 32009 (t1o2s) L E2FFHR AL ETAD (FB) 258
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APy i TRigy e 2R Bt F (Child and Adolescent

Behavior in Long-term Evolution » # # CABLE), p 2001 # 2 2009 & 2 384 F#L >
EEABFTHAITCABLEF S 5 - RWEHF T P51 F08r 582 R
FadBRR W2 EFE-FHR -FR AT - JHEIar  PIREEFL
gk Ea*E (Yenetal., 2001; B 4%+ FOR S E AT AT

RipFE2 F e 2000 FZFFEB AT 2RO A B2 D2 FF 4 0%
AT A ER 2001 -&sEB’»)T}u;Q B - sz E2%d B AEIREFEE- N
EHEA B o W REMA G R 2001 A B RER) - B4 Bk RERELS ST
(50-199 ~ )~ ¥ 4] (200-399 * ) fo= A HE & (31400 ~ ) = % > >3 50 4
2 RTICR A R AR o L - S R g L e R AP E
W B R AN D 6T A 20 Ale LR AIE R Rt x 3 18 T fep
- ExBayp g B4 4293 4 2 HRE > = 5 CABLE 32 & =40tk & o

AT B CABLE 312 - FE¥fex 3k 3 5d RfFx 4 (e

BEAR QB S P A R R R MR SR R AL B A RE
FREZ EDAFARZIPFATIAVYREEF FRABRIDANE L B3 E
4

WA S tH o R E - SERR A EARARERE O NA R 5P

SEERA A IERIMPET > EERIOF B S 52 R E R L ER
T RY I e AR 0 CABLE 3t & 2001 # el Bb e 2 B e

£ 2687 4 > e R 2001 & (2EE) 22009& (L&) FAATHE

1

al.

THER L B RA L RRALF A BECBLEF L2 L BRI A

&y
wr_rH
\\\o‘

MR KB AR E R G A RE BT
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R EH- S HFHEEE 4w 24 - & sl f g B i ag ] oh %4

dA etk A 2687 A P ERQEE- ERG REY FRRBI G KT A2
L E B e BRI b A HALE T O 0 A ATA] A 45 ik A% 2205

ATEAFL R 2 AT o AR EF L P b KT pB AR A LT IR Y
EHE B4 > 217 2001 EA kiR A 9 E R R B2 T R A S RS T 0 B

i 3-1 -

% 3-1 m3 #~% CABLE 3+ & 2 #~ 404k A et i

PR, FEEEEY e
(n=268T7) (n=2295)
R LR L (%) Lie (%) +2E (piE)
e I 1382 (51.43) 1187 (51.72) 0.08 (0.78)
+ 1305 (48.57) 1108 (48.28)
By % oftd 1447 (53.85) 1199 (52.24) 2.38 (0.12)
1 Rk 1240 (46.15) 1096 (47.76)
HME ST AR
B¢ T 386 (16.90) 382 (16.90) 0.00 (1.00)
® 7O 830 (36.34) 823 (36.40)
Ll b 1068 (46.76) 1056 (46.70)
A RFT R
B¢ T 377 (16.54) 374 (16.57) 0.01 (1.00)
® 7O 1093 (47.96) 1084 (48.03)
S SRV 809 (35.50) 799 (35.40)
2001 EWHEREL
2B S
T- B AE 2043 (98.98) 1757 (99.04) 0.07 (0.80)
T T 21 (1.02) 17 (0.96)

LN R A A A SR ARRFIRAE

SR T2AFA BN AAr EF - RARRTAR A ARARTARRE > UE K

Ar EBREHRRIEL 2GR IHEFLL A7 JEEHZ AL ST
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