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Objectives : To evaluate the effectiveness of a recently developed local sealant (Chula Dent) by 
comparing its retention on lower first permanent molars with that of a standard imported sealant material 
(Concise™) at the period of 6 months and to assess the type(s), location(s) of sealant loss and caries 
development for both sealants.

Design : Double blind randomized controlled trial 
Setting : Nongkae District Hospital, Saraburi Province
Participants : One hundred and twenty children aged 6-9 who satisfy the eligibility criteria 
Methodology : The study group comprised 120 pairs of contralateral lower first permanent molars. 

A matched pair experimental design was used in which the Chula Dent (Chulalongkorn University, Bangkok, 
Thailand) and Concise™ (3M Dental Products, St. Paul, U.S.A.) sealants were randomly allocated to one of 
the teeth within each pair. The sealed teeth were checked for retention and caries after 6 months.

Results : Mean retention rate at 6 months in the experimental group (Chula Dent) was 98.3% with 
the 95% Cl of 95.9 -100%. Mean retention rate of the conventional group (Concise™) was 97.4% (95% Cl 
94.5,100). The mean difference in retention rates between the two groups was 0.9% with the 95% Cl of -3.8 
to 5.5%. None of the sealant was completely loss and no carious lesions developed in the sealed teeth during 
the trial.

Conclusion : The experimental local sealant, Chula Dent, was clinically equivalent to the standard 
imported sealant, Concise™, เท terms of retention and caries prevention on first permanent molars at the 
period of 6 months.

D e p a r tm e n t  

F ie ld  o f  s tu d y  

A c a d e m ic  y e a r

H e a lth  D e v e lo p m e n t  

H e a lth  D e v e lo p m e n t  

2002

S tu d e n t ’s  s ig n a tu r e ....... .^?โ ^ . . V..(^....................... <rU.

A d v is o r ’s  s i g n a t u r e . . V . ^ . ? โ.'7 ^ . . .



T h is  th e s is  w il l n o t  b e  c o m p le te d  w ith o u t  h e lp in g  h a n d s  f ro m  m a n y  p e o p le .  

I w is h  to  e x p re s s  m y  s in c e re  a p p r e c ia t io n  to  th o s e  w h o , d i r e c t ly  o r  in d i r e c t ly ,  c o n t r ib u te  to  

th is  w o rk .  F irs t ly , D r. D a ra n e e  T a n tb ir o jn ,  w ith o u t  w h o m  th e re  w il l b e  n o  m a te r ia l fo r  th e  

s tu d y  a n d  fo r  h e r  a c a d e m ic  a n d  m e n ta l s u p p o r t .  I w is h  to  th a n k  m y  th e s is  a d v is o r ,  

A s s is ta n t  P ro fe s s o r  M o n c h a i C h a la p ra w a t ,  f o r  h is  k in d  a n d  v a lu a b le  g u id a n c e ,  a ls o  w ith  

g r e a t  to le r a n c e  w ith  h is  a d v is e e .

I g r a te fu l ly  a c k n o w le d g e  th e  d e n ta l h e a lth  p e r s o n n e l a t N o n g k a e  d is t r ic t  

h o s p ita l ,  D r. W o ra p a n  P u n g ra k s a k ie t  w h o  a s s is te d  in  c l in ic  a d m in is t r a t io n  a n d  lia s o n  w ith  

s c h o o ls .  T h e  s tu d e n ts  f ro m  D is t r ic t  s c h o o ls  o f  N o n g k a e ,  w h o  m a k e  th is  s tu d y  p le a s a n t  a n d  

e n jo y a b le .  T h e  c l in ic a l e x p e r t is e ,  e n th u s ia s m  a n d  c o o p e r a t io n  o f  D r. รน พ a n  

P ra s o n g tu n s k u l a n d  M s . D a o r u e n g  T o n g m a k  a re  r e c o g n iz e d  w ith  m u c h  g r a t i tu d e .  I w o u ld  

a ls o  lik e  to  th a n k  F a c u lty  o f  D e n t is t r y ,  C h u la lo n g k o rn  U n iv e r s i t y  fo r  th e ir  f in a n c ia l s u p p o r t  

o f  m y  s tu d y ,  A ja h n  P iy a lu m p o rn  H a v a n o n d  a n d  A ja h n  P a ip u n  P ita y a n o n t  fo r  th e ir  v a lu a b le  

s ta t is t ic a l s u g g e s t io n s  a n d  c r i t ic s .

F in a lly , th e re  a re  s o m e  im p o r ta n t  p e o p le  w h o  c a n n o t  b e  fo r g o t te n .  P ' S u k it ,  

w h o  a n s w e rs  a ll m y  n e v e r - e n d in g  q u e s t io n s  w ith o u t  c o m p la in t s .  P ’ N o rn , w h o  

a c c o m p a n ie s  m e  th r o u g h  th is  c o u rs e .  M y  h u s b a n d ,  E k a c h a i,  w h o  a lw a y s  b e  s u p p o r t iv e .  

L a s t ly ,  m y  p a re n ts ,  w h o  c o n v in c e  m e  th a t  e d u c a t io n  is  m o s t  im p o r ta n t  a n d  a life  lo n g

p ro c e s s .



A b s t r a c t  ( T h a i) ..................................................................................................................................... . ...............................iv

A b s t r a c t  ( E n g l is h ) ................................................................................................................................................................ V

A c k n o w le d g e m e n t ............................................................................................................................................................. v i

C o n te n ts .................................................................................................................................................................................... v ii

L is t  o f  T a b le s ...........................................................................................................................................................................X

L is t o f  F ig u r e s ......................................................................................................................................................................... x i

C H A P T E R  1 B A C K G R O U N D  A N D  R A T IO N A L E .............................................................................................1

S ig n if ic a n c e  o f  th e  P r o b le m .............................................................................................................................1

C H A P T E R  2  R E V IE W  O F  L IT E R A T U R E ............................................................................................................  5

E p id e m io lo g y  o f  C a r ie s .......................................................................................................................................5

P re v e n t io n  o f  P it a n d  F is s u re  C a r ie s ..........................................................................................................6

T y p e s  o f  P it a n d  F is s u re  S e a la n ts ................................................................................................................7

In d ic a t io n s  fo r  P it a n d  F is s u re  S e a la n t s ................................................................................................. 8

S e a la n t  E f fe c t iv e n e s s ...........................................................................................................................................8

C o s t -E f fe c t iv e n e s s  o f  S e a la n t s ...................................................................................................................11

R is k  A s s o c ia te d  w ith  th e  U s e  o f  S e a la n t s .......................................................................................... 12

L o c a l-M a d e  S e a la n t s ........................................................................................................................................ 13

H a lf -M o u th  D e s ig n ..............................................................................................................................................14

E q u iv a le n c e  T r ia l .................................................................................................................................................. 14

C H A P T E R  3  R E S E A R C H  M E T H O D O L O G Y ...................................................................................................16

R e s e a rc h  Q u e s t io n s ........................................................................................................................................... 16

R e s e a rc h  O b je c t iv e s ..........................................................................................................................................16

R e s e a rc h  H y p o th e s is ........................................................................................................................................ 17

A s s u m p t io n ............................................................................................................................................................. 17

K e y  w o r d s ................................................................................................................................................................ 17

C o n c e p tu a l F r a m e w o r k ....................................................................................................................................18

O p e ra t io n a l D e f in i t io n s .....................................................................................................................................18

CONTENTS

P ag e



CONTENTS ( C o n t . )
viii

R e s e a rc h  D e s ig n ................................................................................................................................................... 19

R e s e a rc h  M e th o d o lo g y .....................................................................................................................................19

A . P o p u la t io n  a n d  S a m p le ...............................................................................................................19

B . E l ig ib le  C r i t e r i a ................................................................................................................................. 2 0

c .  S a m p lin g  M e t h o d ............................................................................................................................. 21

D . A l lo c a t io n .............................................................................................................................................. 21

E. I n te r v e n t io n ..........................................................................................................................................22

F. C o n c e a lm e n t ..................................................................................................................................... 2 2

G . E x it f ro m  P r o t o c o l ........................................................................................................................... 2 2

H . S a m p le  S iz e ........................................................................................................................................ 2 3

I. C o n tro l o f  C o - in te r v e n t io n s ....................................................................................................... 2 4

In s t r u m e n ts ............................................................................................................................................................... 2 4

A . D u r in g  S a m p le  S e le c t io n  V is i t ................................................................................................2 4

B. D u r in g  S e a la n t  A p p l ic a t io n  V is i t ............................................................................................. 2 4

c .  D u r in g  E v a lu a t io n  V i s i t .................................................................................................................. 2 5

M e t h o d ........................................................................................................................................................................2 5

A . S e a la n t  A p p l i c a t i o n .......................................................................................................................2 5

B . F o llo w -u p  e x a m ................................................................................................................................2 7

M e a s u r e m e n t ..........................................................................................................................................................27

A . V a r ia b le s ............................................................................................................................................... 2 7

B . P r im a ry  O u tc o m e  M e a s u r e m e n t ..........................................................................................27

c .  C o n tro l M e a s u re  fo r  R e lia b i l i t y  o f  th e  D a t a ..................................................................... 3 0

D . D a ta  C o l le c t io n ................................................................................................................................... 3 0

E th ic a l C o n s id e r a t io n ........................................................................................................................................ 3 2

S ta t is t ic a l A n a ly s i s ..............................................................................................................................................3 5

A . D e m o g ra p h ic  v a r ia b le s ..............................................................................................................3 5

B . O u tc o m e  v a r ia b le s ........................................................................................................................ 3 5

P ag e



C H A P T E R  4  R E S U L T S ...................................................................................................................................................37

B a s e lin e  C h a r a c t e r is t ic s ................................................................................................................................. 3 7

P r im a ry  O u tc o m e  A n a ly s is .............................................................................................................................3 8

S e c o n d a r y  O u tc o m e s  A n a ly s is ...................................................................................................................41

C H A P T E R  5 D IS C U S S IO N ......................................................................................................................................... 4 2

C H A P T E R  6  C O N C L U S IO N .......................................................................................................................................5 4

R E F E R E N C E S ...................................................................................................................................................................... 5 5

A P P E N D IC E S ........................................................................................................................................................................6 3

A p p e n d ix  1 ............................................................................................................................................................... 6 4

A p p e n d ix  2  .......................................................................................................................................................  6 5

A p p e n d ix  3 ............................................................................................................................................................... 6 7

A p p e n d ix  4 ............................................................................................................................................................... 6 8

V IT A E .......................................................................................................................................................................................... 6 9

ix
CONTENTS ( C o n t . )

P ag e



X
LIST OF TABLES

T a b le  2 .1  L o n g - te rm  re te n t io n  o f  p i t  a n d  f is s u re  s e a la n t s .............................................................. 10

T a b le  3 .1  C r ite r ia  u s e d  fo r  d ia g n o s is  o f  c a r ie s ........................................................................................3 2

T a b le  3 .2  B a s e lin e  d e m o g r a p h ic  v a r ia b le s  a n d  s ta t is t ic s  u s e d ..................................................3 5

T a b le  3 .3  O u tc o m e  v a r ia b le s  a n d  s ta t is t ic s  u s e d ................................................................................. 3 6

T a b le  4 .1  D e ta i l o f  p a r t ic ip a n ts :  g e n d e r  a n d  in it ia l a g e  (m e a n  ±  ร อ ,  r a n g e ) .................... 3 7

T a b le  4 .2  N u m b e r  o f  c h i ld r e n ,  s a m p le s  ( te e th ) ,  a n d  to o th  s u r fa c e s  เท th e  s t u d y ..........3 8

T a b le  4 .3  R e te n t io n  o f  s e a la n t  m a te r ia ls  a t 6  m o n th s ,  a c c o r d in g  to  s u r fa c e s

(o c c lu s a l ,  b u c c a l)  a n d  t o o th ..................................................................................................... 3 8

T a b le  4 .4  D is t r ib u t io n  o f  s e a la n t  re te n t io n  o u tc o m e s  b y  m a te r ia ls  a c c o r d in g  to  th e

ty p e  o f  s e a la n t  l o s s ...........................................................................................................................3 9

T a b le  4 .5  D is t r ib u t io n  o f  s e a la n t  re te n t io n  o u tc o m e s  b y  to o th  p a i r s ....................................... 3 9

T a b le  4 .6  M e a n  re te n t io n  ra te s  w ith  9 5 %  c o n f id e n c e  in te rv a l o f  th e  tw o  s e a la n ts

a t s ix  m o n th s .......................................................................................................................................... 4 0

T a b le  4 .7  L o c a t io n  o f  p a r t ia l lo s s , a n d  c a r ie s  a c c o r d in g  to  ty p e  o f  s e a la n ts  a n d  to o th

s u r f a c e s .....................................................................................................................................................41

T a b le  5 .1  S u c c e s s  o f  p i t  a n d  f is s u re  s e a la n t  a s  p re s e n te d  b y  p e r c e n ta g e  o f  c o m p le te

re te n t io n  a t d i f fe r e n t  e x a m in a t io n s ..........................................................................................4 4

T a b le  5 .2  S u c c e s s  o f  p i t  a n d  f is s u re  s e a la n ts  b y  lo c a t io n  o f  m e a s u r e m e n t .......................4 7

T able  P ag e



xi

LIST OF FIGURES

F ig u re  2.1 D ia g ra m  s h o w in g  th e  re te n t io n  o f  p it  a n d  f is s u r e  s e a la n t  m a te r ia l to

th e  to o th  s u r fa c e .  A f te r  e x p o s u re  to  a c id ,  a n d  c r e a t io n  o f  p o ro s i t ie s  

in  th e  e n a m e l,  th e  re s in  s e a la n t  p e n e t r a te s  in to  th e s e  p o ro s i t ie s ,

fo rm in g  re te n t iv e  re s in  t a g s ...........................................................................................................7

F ig u re  3.1 C o n c e p tu a l f r a m e w o r k .............................................................................................................. 18

F ig u re  3 .2  L o c a t io n  o f  m e a s u r e m e n t  in  a  lo w e r  m a n d ib u la r  f ir s t  m o la r .............................2 8

F ig u re  3 .3  C r ite r ia  fo r  e v a lu a t io n  o f  s e a la n t  r e t e n t i o n ......................................................................... 2 9

F ig u re  3 .4  L o c a t io n  o f  s e a la n t  lo s s  b y  s u r f a c e ..........................................................................................31

F ig u re  3 .5  D ia g ra m  o f s tu d y  d e s ig n ................................................................................................................. 34

F ig u re  4 .1  E x a m p le s  o f  p o s s ib le  re s u lts  o f  u s in g  th e  c o n f id e n c e  in te rv a l a p p r o a c h . ..4 0

Figure P ag e


	Cover (Thai)

	Cover (English)

	Accepted

	Abstract (Thai)

	Abstract (English)

	Acknowledgements

	Contents


