
C H A P T E R  3

RESEARCH METHODOLOGY

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

A. Primary Question

Does a new local pit and fissure sealant, Chula Dent, show the same retention 
rate as the standard imported material, allowing for 10% difference, when placed on first 
permanent molars?

ธ. Secondary Question

Is there any difference in 'he pattern of sealant loss between the two groups 
concerning type, location of sealant loss, and caries development?

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

A. Primary Objective

To compare retention rates of a recently developed local sealant (Chula Dent) 
with a standard imported sealant (Concise™) on first permanent molars at the period of 
6 months.

B. Secondary Objectives

1. To determine the type(s) and location(s) of sealant loss of both materials.

2. To assess caries development of the teeth receiving both treatments.
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R e s e a rc h  H y p o th e s is

A. Research hypothesis

A new local sealant (Chula Dent) does not differ more than 10% เท retention 
from the conventional imported sealant (Concise™ ) when placed on first permanent 
molars for the period of 6 months.

B. Statistical hypothesis

Null hypothesis I R , -R 2 | > A
Alternative hypothesis -A <  R , -R 2 < A

R, : retention of the conventional sealant (Concise™)
R2 : retention of an experimental sealant (Chula Dent)
A  : acceptable boundary for clinical equivalence

A s s u m p t io n

1. The sealant materials used for both treatment and control groups will be 
from the same batch, therefore the quality of the material would be consistent.

2. The operator and assistant who perform the sealant application เท this study 
are highly trained and are the same persons throughout the study.

3. The examiner who evaluates the sealant retention is the same person 
throughout the study, hence the consistency of the intraexaminer reliability before and 
during the study.

K e y  w o r d s

Equivalence, pit and fissure sealant, retention, randomized, clinical trial



18

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

Intervention Immediate
Outcome

Long-term
Outcome

M ois tu re
co n ta m in a tio n

E xa m in e r

Figure 3.1 Conceptual framework

O p e r a t io n a l  D e f in i t io n

1. Sealant retention

Sealant retention is the condition that the sealant material firmly adheres 
to the pit and fissure surfaces of the tooth. With visual examination, there should be 
sealant material present that covers the main pits and fissures at the perimeter of at 
least 1 mm from the pits or grooves on both occlusal and buccal surfaces. With tactile 
examination using an explorer, no dislogement of the material should be found.
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2. Range of equivalence

The range of equivalence in this study is the sealant retention rates of 80- 
100% as determined by expert opinions from five pediatric dentists. Based on the 
acceptable sealant retention rate of 95% at 6 months interval (8), a relative difference of 
10% in retention rates was a reasonable threshold to consider clinically important.

3. Dental caries

Dental caries is defined as any loss of tooth structure (enamel) detected 
by visual and tactile examinations. It is recorded according to the modified criteria of 
World Health Organization (65), by means of an explorer and a flat mirror.

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

The study was carried out as a double blind randomized controlled trial. 
The aim of this study is to compare the clinical evaluation between the new local 
intervention (Chula Dent: Chulalongkorn University, Bangkok, Thailand) and the widely 
used, commercially available sealant (Concise™: 3M Dental Products, U.S.A.) in terms 
of retention on first permanent molars after 6 months. A matched pair experimental 
design was used, in which the test and the control sealants were randomly allocated to 
each side of the mouth. The blind process was applied to the intervention giver, 
patients, and outcome assessor.

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

A. Population and Sample

1. Population

The population of this study is permanent molars of children that have 
never received previous sealant application.

2. Target Population

The target population is first permanent molars of children aged 6-9 
years old eligible for sealing according to the indication for sealants (66).
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3. Study Population

The study population comprises the first permanent molars of children 
aged 6-9 years old who attend Nongkae District schools, Saraburi province.

4. Sample Population

The sample population is the first permanent molars of children aged 6-9 
years old who fulfill the eligible criteria.

B. Eligible Criteria

1. Inclusion Criteria

a) Children who had both lower first permanent molars with the 
following characteristics:

(a) Both teeth should be caries free.
(b) These teeth had not been filled or fissure sealed previously.
(c) Deep pits and fissures.
(d) Both teeth were sufficiently erupted to be free of the gingival 

tissue.

b) The two opposing upper first permanent molars were present and 
had normal occlusion.

c) Parents and their children gave informed consent and assent to 
participate เท the study.

2. Exclusion Criteria

a) Children who were not cooperative.

b) Molars with enamel hypoplasia or dental fluorosis.

c) Dark stain on grooves or any evidence of décalcification (i.e. opacity, 
white spot) on the occlusal or buccal surfaces.

d) Molars with dissimilar anatomy on different side of the mouth.
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c . Sampling Method

Four schools เก the district of Nongkae, Saraburi province participated in the 
study. The schools represented low to middle socio-economic backgrounds with high 
caries rate in the 5-6 year-old children. School selection was based upon accessibility, 
clinic availability and large school enrollment. Screening examination took place at three 
school sites by two dentists under well-lighted conditions using dental mirrors and 
explorers. Patient/ parental information sheet and informed consent were distributed to 
the parents or guardians. It was notified that eligible children would be invited to 
participate in a study at no charge.

D. Allocation

Children who fulfilled the eligible selection criteria and for whom the parents 
gave written informed consent allowing them to participate in the study were recruited 
into the study. Both lower first permanent molars of the same child were used.

Simple randomization using a computer-generated set of random numbers 
determined the assignment of each tooth to each sealant group. Therefore, each tooth 
had an equal chance of being assigned to either the intervention or the control group. 
The two sealants were randomly allocated to each side of the mouth, starting with the 
left mandibular first molar. The clinical procedures were performed during December, 
2001 to February 2002 in the dental clinic of Nongkae District Hospital by a single 
operator who was a well-trained pediatric dentist and had high experiences in the use of 
fissure sealing with an aid of a chair-side assistant.
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E. Intervention

The materials used เท the sealant application process in this study were:

1. Treatment group:
a. Chula Dent etching gel: (Faculty of Dentistry, Chulalongkorn 

University, Bangkok, Thailand, patented pending). Batch number 
2000-8-10.

ช. Chula Dent sealant: opaque (Faculty of Dentistry, Chulalongkorn 
University, Bangkok, Thailand, patented pending). Batch number 
2000-8-10.

2. Control group:
a. Concise™ etching gel: (3M Dental Products, St. Paul, Minnesota, 

U.S.A.) Batch number 20010622.
b. Concise™ Light Cured White Sealant: opaque (3M Dental Products, 

St. Paul, Minnesota, U.S.A.) Batch number 20010425.

F. Concealment

A research assistant produced the randomization scheme and wrote a random 
number for each sample เท an envelope. At the time of sealant application, another 
research assistant opened the envelopes to get the assigned intervention and 
dispensed the materials for the operator. The experimental sealant was visually similar in 
color (opaque white) to the control sealant and the handling of both materials was also 
identical. Hence the operator and the evaluator did not know the materials being used. 
The patients were not informed as to which arm of randomized grouping they were in. All 
the codes were revealed at the time of analysis, i.e. after 6 months.

G. Exit from Protocol

The patients would exit the protocol in one of the following circumstances:

1. Upon completion of the protocol, i.e. the measurement of the primary
outcome was complete.
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2. The patient had severe adverse reaction before the completion of the 
protocol, e.g. allergy to the materials.

3. The patient/ parents decided to withdraw from the study.

H. Sample Size

This study compared two products that contained similar major components. 
The calculation for sample size was one suitable for equivalence trial. เท the confidence 
interval approach, equivalence is concluded if the interval falls entirely within two 
prespecified tolerance limits (-10 to 10% difference or equals to retention rates of 80 to 
105% in this study). According to Jones et al. (64), the formula used to estimate the 
sample size in a two-sided equivalence study with binary data is:

ท (pairs)
2p(100-p)

A
(1-ct) + Z (1-p/2)

p = overall percentage of success = 95 %
A  = difference in percentage success rates = 10 %
a = 0.025 (type 1 error)
p = 0.20 (type 2 error)

p  is the overall percentage of successes to be expected if the treatments were 
equivalent and delta (Z \)  is the range of equivalence in percentage success rates, i.e. 
the minimum difference considered clinically important.

From previous studies, the retention rates of sealants at 6 months were 90- 
100% (8, 33). Hence the estimate of success rate (p) of 95%. The choice of delta 
requires extensive debate with knowledgeable clinical experts (64). Five pediatric 
dentists expert in the field were inquired to define this acceptable boundary. All of them 
unanimously agreed that a relative difference of 10% in retention rates was a reasonable 
threshold for replacing a standard sealant with an innovative one. Thus, the
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p re d e te rm in e d  le ve l fo r  the  m in im a l d if fe re n c e  c o n s id e re d  c lin ic a lly  im p o r ta n t fo r th is  

s tu d y , i.e . , A  w a s  10% .

Tw o m a te r ia ls  u se d  as p it a n d  f is s u re  s e a la n ts  w e re  a s s e s s e d  fo r  e q u iv a le n c e .  

A  n ew  s e a la n t w o u ld  b e  c o n s id e re d  e q u iv a le n t to  the  s ta n d a rd  m a te r ia l if th e  95%  tw o - 

s id e d  c o n f id e n c e  in te rva l fo r  th e  tre a tm e n t d if fe re n c e  fe ll w h o lly  w ith in  th e  in te rva l + 1 0% , 

th a t is, A  = 1 0  a n d  a  = (1 -0 .9 5 ) /2 .

T h is  re q u ire d  a s a m p le  s ize  o f a p p ro x im a te ly  100  s u b je c ts  p e r tre a tm e n t  

g ro u p . เท o rd e r  to  a llow  fo r  an  e x p e c te d  2 0%  loss o f p a r t ic ip a n ts , th is  s tu d y  in c lu d e d  

120 c h ild re n  p e r  g ro u p .

I. C o n tro l o f C o - in te rv e n tio n s

The  c o n tro l fo r  b a la n c e  o f th e  tw o  g ro u p s  w a s  a c h ie v e d  b y  ra n d o m iz a t io n  and  

b lin d in g  p ro c e s s . If im b a la n c e  o f tn e  tw o  g ro u p s  w a s  n o te d , a ll c o - in te rv e n tio n s  w e re  to  

be  re c o rd e d  fo r  a d ju s tm e n t o f the  c o -v a r ia te s .

I n s t r u m e n ts

In s trum en ts  d u r in g  d if fe re n t v is its  w e re  as fo llow s :

A. D u r in g  S am p le  S e le c t io n  V is it

1. O ra l e xa m in a tio n  se t (a tray , a m ou th  m irro r, an  e x p lo re r  n o .5, a c o tto n  p lie r)

2. C o tto n  ro lls  a n d  g a u ze

3. P o rta b le  d e n ta l c h a ir  w ith  lig h t

4. In itia l c a se  re c o rd  fo rm

5. P a ren t in fo rm a tio n  s h e e t a nd  in fo rm e d  c o n se n t

B. D u rin g  S ea la n t A p p lic a t io n  V is it

1. O ra l e xam in a tio n  se t

2. D en ta l u n it w ith  h ig h  p o w e r su c tio n , tr ip le  s y r in g e  a n d  a p ro p h y la c t ic  

h a n d p ie c e

3. P um ice  p o w d e r

4. R u b b e r c u p
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5. C o tto n  ro lls  a n d  g a u ze

6. C u r in g  lig h t u n it (X L3000 , 3M  D en ta l P ro d u c ts , บ ,S .A .) th a t em its  b lue  lig h t 

a t 4 70  nm  w a v e le n g th  a n d  e q u ip p e d  w ith  10 m m  d ia m e te r lig h t tip

7. C onc ise™  W h ite  s e a la n t se t (3M  D en ta l P ro d u c ts , U .S .A .) The  se t 

c o m p r is e d  e tc h in g  ge l a n d  s e a la n t m a te ria l. The  m a te r ia l is an un fille d  

v is ib le  l ig h t c u re d  res in .

8. C hu la  D e n t p it a n d  fis s u re  s e a la n t se t: e tc h in g  ge l a n d  s e a la n t m a te ria l 

(u n fille d  v is ib le  lig h t c u re d  res in )

9. P a in t b ru sh  (N o .0 , S aga  M ayu ra , B a n g ko k , T h a ila n d )

10. S tee l f in is h in g  b u rs  (ro u n d  a n d  flam e  sh a pe )

11. A r t ic u la t in g  p a p e r

12. R a n d o m iza tio n  e n ve lo p e s

c . u u r in a E va lu a tio n  V is it

1. O ra l e xa m in a tio n  se t

2. P o rta b le  d e n ta l c h a ir  w ith  lig h t

3. C o tto n  ro lls  a n d  g a u ze

4. C a se  re c o rd  fo rm s

M e th o d

A. S ea la n t A p p lic a t io n

The  s ta n d a rd iz a t io n  o f p ro c e d u re s  is as d e s c r ib e . A ll s e a la n ts  w e re  p la c e d  by  

one  o p e ra to r  w ith  th e  sa m e  a ss is ta n t เท o rd e r  to  ke ep  th e  te c h n iq u e  as un ifo rm  as  

p o ss ib le . O n  s e a tin g  th e  p a tie n t, th e  tim e  w a s  n o te d  a n d  th e  p ro c e d u re  tim e d  to  

c o m p le t io n . For e a c h  m o la r, tw o  d is c re te  s u r fa c e s  p e r to o th  w e re  e lig ib le  fo r se a la n t 

p la c em e n t: th e  o c c lu s a l s u r fa c e  a nd  the  b u c c a l s u r fa ce . T he se  s u r fa c e s  w e re  n o te d  as  

d iffe re n t s ite s  s in c e  th e y  w e re  no t c o n n e c te d  w ith  e a ch  o th e r. The  p ro c e d u re  fo r the  

p la c e m e n t o f b o th  s e a la n ts  w a s  as fo llow s .

1. C le a n in g

The  o p e ra to r  c le a n e d  the  te e th  th o ro u g h ly  w ith  a f lu o r id e - fre e  

m ix tu re  o f p u m ic e  a n d  w a te r a nd  a ru b b e r  c u p  in a s lo w -s p e e d  h a n d p ie c e . W ith  th e  a id



o f an e x p lo re r , th e  o p e ra to r  c a re fu lly  m a de  su re  th a t no p la q u e  w a s  p re s e n t on  the  p its  

o r g ro o v e s  b e fo re  r in s in g  a n d  a ir -d ry in g  th e  too th .
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2. T oo th  iso la tio n

M o is tu re  w a s  c o n tro lle d  w ith  c o tto n  ro lls , sa liv a  e je c to r  a n d  a h igh  

v a c u u m  s u c tio n . No ru b b e r  d am  w a s  u s e d  fo r  iso la tio n .

3. S u rfa ce  p re p a ra t io n

Tee th  w e re  e tc h e d  w ith  an e tc h in g  g e l (3 7%  p h o s p h o r ic  a c id ) fo r  

15 s e c o n d s . A  d e n ta l e x p lo re r  w a s  u se d  to s c ra p e  th e  p its  a n d  fis s u re s  d u r in g  e tch in g  

in o rd e r  to  p ro m o te  p e n e tra tio n  o f th e  a c id  in to  th e  fis s u re s . A t th e  e n d  o f th e  e tch in g  

p e r io d , th e  to o th  w a s  r in s e d  th o ro u g h ly  fo r 20  s e c o n d s  w ith  c o p io u s  am ou n t o f w a te r, 

an d  th e n  d r ie d  w ith  o il- fre e  c o m p re s s e d  a ir. T he  c o tto n  ro lls  w e re  c h a n g e d  a fte r  

w a sh in g  a n d  d ry in g  w ith  g re a t c a re  to  p re ve n t s a liv a ry  c o n ta m in a tio n  o f the  e tc h e d  

su rfa ce s .

4. S ea la n t a p p lic a t io n

The  se a la n t m a te r ia l w a s  a p p lie d  u s in g  a sm a ll p a in t b ru sh  (N o .0 , 

S aga  M a yu ra , B a n g ko k , T h a ila n d ) to  all p a rts  o f th e  p it a n d  fis su re .

5. L ig h t c u r in g

A ll se a la n ts  w e re  c u re d  w ith  v is ib le  l ig h t (X L3000 , 3M  D en ta l 

P ro d u c ts , บ .S .A .) fo r  20  s e c o n d s  e a ch  on o c c lu s a l a n d  b u c c a l s u r fa c e . T he  c u r in g  ligh t 

w as  c h e c k e d  b e fo re  e a c h  use  fo r  o u tp u t u s in g  a c u r in g  ra d io m e te r (m ode l 100, 

D e m e tro n  R e se a rch  C o rp .)  The c u r in g  lig h t in te n s ity  w a s  fo u n d  to  b e  a b o ve  375  

m illiw a tts /c e n tim e te r2, w h ic h  s u rp a s s e d  the  a c c e p ta b le  o u tp u t. A fte r  th e  p la c e m e n t w as  

f in is h e d , th e  o p e ra to r  te s te d  the  p r im a ry  re te n tio n  o f th e  s e a la n t b y  a p p ly in g  

d is lo d g e m e n t fo rc e s  w ith  an  e xp lo re r.

6. A d ju s tm e n t

On c o m p le t io n  o f e a ch  s e a la n t a p p lic a t io n , th e  s u b je c t ’s o c c lu s io n  

w as  c h e c k e d  fo r  a n y  in te rfe re n ce  w h ic h  m ig h t a rise , a n d  a n y  a d ju s tm e n t n e ce s sa ry  

m ade  w ith  a fla m e  s h a p e  fin is h in g  bur.
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B. F o llow -u p  exam

S ix -m on th  fo llo w -u p  e x a m in a tio n s  w e re  c o n d u c te d  to  d e te rm in e  sea lan t 

re te n tio n  ra te s  a n d  th e  e x is tin g  o f d e n ta l c a r ie s  b y  one  e x a m in e r w h o  d id  n o t ta ke  pa rt 

w ith  s e a la n t a p p lic a t io n . A ll fo llo w -u p  e x a m in a tio n s  w e re  p e r fo rm e d  a t th e  p a rt ic ip a t in g  

s ch o o ls , u s in g  a p o rta b le  d e n ta l c h a ir , h e ad  lam p , m irro r, a n d  e x p lo re r . T he  e xam in a tio n  

in c lu d e d  th e  c le a n in g  o f d e b r is  a n d  p la q u e  from  th e  te e th  b y  u s in g  an e x p lo re r  and  

g a u ze  o r c o tto n , a n d  d ry in g  o f th e  te e th  u s in g  an a ir s y r in g e  a tta c h e d  to  a p o rta b le  a ir  

co m p re s s o r .

เท in s ta n c e s  w h e re  p a rt ia l o r  to ta l lo ss  w a s  re c o rd e d , th e  to o th  w a s  e x c lu d e d  

from  fu r th e r a s se ssm en t. S ea la n ts  w ith  a fa ilu re  s c o re  w e re  re p a ire d  b y  m ean s  o f the  

sam e  m a te r ia ls  as on  th e  o r ig in a l s e a la n t a p p lic a t io n .

M e a s u r e m e n t

A. V a r ia b le s

1. In d e p e n d e n t v a r ia b le

The  in d e p e n d e n t v a r ia b le  is the  in te rv e n tio n  g iv e n , i.e . , th e  p it and  

f is s u re  sea lan ts .

2. D e p e n d e n t v a r ia b le

The  d e p e n d e n t v a r ia b le  is th e  s e a la n t re te n tio n  a t 6 m on th s .

B. P rim a ry  O u tc o m e  M easu re m e n t

1. L o ca tio n  o f s e a la n t m e a s u re m e n t

เท all te e th , tw o  fis s u re  s u r fa c e s  w e re  d e f in e d  (F ig u re  3 .2 ):

a. The  o c c lu s a l s u r fa c e

The  o c c lu s a l s u r fa c e  c o m p r is e d  th re e  m a in  p its , w h ic h  w e re  

m es ia l (M ), c e n tra l (C ) a n d  d is ta l (อ ) p its  a n d  the  c e n tra l g ro o v e  th a t c o n n e c te d  them . 

The a c c e s s o ry  f is s u re s  w e re  no t in c lu d e d  เท th e  o u tc o m e  a sse ssm en t.



28

ช. The  b u c c a l s u r fa c e

The  b u c c a l s u r fa c e  c o m p r is e d  a b u c c a l p it (B ) a n d  a g ro o ve  tha t 

c o n tin u e d  from  the  o c c lu s a l s u r fa c e . T he  o c c lu s o -b u c c a l line  a n g le  s e p a ra te d  the  

o c c lu s a l s u r fa c e  from  the  b u c c a l s u r fa ce .

F ig u re  3 .2  L o ca tio n  o f m e a s u re m e n t เท a lo w e r m a n d ib u la r  f irs t m o la r

A . O c c lu s a l s u r fa c e  B. B u c ca l s u r fa c e

2. S ea la n t re te n tion

C lin ic a l e va lu a tio n  w a s  p e r fo rm e d  u s in g  th e  v is u a l- ta c t ile  m e th o d  (m irro r 

an d  e x p lo re r) . T he  s e a la n ts  had  to  b e  p re s e n t v is u a lly  a n d  an e x p lo re r  w a s  u sed  to  

d e te c t a m a rg in a l d e g ra d a t io n  o f th e  o c c lu s a l sea lan t.

S ea la n t re te n tio n  w a s  c la s s if ie d  a c c o rd in g  to  m o d if ie d  e s ta b lis h e d

c r ite r ia  (40).

a. C o m p le te  re te n tio n

The se a la n t c o v e re d  th e  w h o le  f is s u re  sy s tem . No m a rg in a l 

d is in te g ra t io n  c o u ld  be  seen  o r d e te c te d  w ith  a p ro b e  and  no c a r ie s  fo u n d . W ith  v isua l 

e xam in a tio n , th e re  s h o u ld  be  s e a la n t m a te r ia l p re se n t th a t c o v e rs  th e  m a in  p its  and  

f is s u re s  a t th e  p e r im e te r o f a t le a s t 1 m m  from  the  p its  o r g ro o v e s  on bo th  o c c lu s a l and  

b u c c a l s u r fa c e s . W ith  ta c t ile  e xam in a tio n  u s in g  an e xp lo re r , no  d is lo d g e m e n t o f the  

m a te ria l s h o u ld  b e  fo u n d . If som e  p e r ip h e ry  f is s u re s  w e re  u n c o v e re d  fo llo w in g  se a la n t 

w ea r, b u t no le d g e s  w e re  p re sen t, th e  se a la n t w a s  c la s s if ie d  as c o m p le te ly  re ta in ed .



29

ช. P artia l lo ss

A  s e a la n t c lin ic a lly  a b s e n t from  som e  o f th e  p its  o r fis su re s . The  

s e a la n t w a s  p re se n t, b u t as a re su lt o r e ith e r w e a r o r lo ss o f th e  m a te ria l. Part o f a 

p re v io u s ly  s e a le d  p it o r fis s u re , o r b o th , w a s  e x p o s e d . Loss  o f p a r t o f th e  s e a la n t c o u ld  

be  v is u a liz e d  o r d e te c te d  w ith  an  e xp lo re r .

c . C o m p le te  lo ss

S ea la n t w a s  u n d e te c ta b le  v is u a lly  o r w ith  an a id  o f an e xp lo re r เท

an y  p its  a n d  fis s u re s .

F ig u re  3 .3  C rite r ia  fo r  e va lu a tio n  o f s e a la n t re te n tio n

A . C o m p le te  re te n tio n  on  
o c c lu s a l s u r fa ce

B. C o m p le te  re te n tio n  
on b u c c a l s u r fa c e

c. Partia l lo ss  on  o c c lu s a l 
su r fa c e
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3. S co rin g

a. S co r in g  o f s e a la n t re te n tio n  a c c o rd in g  to  e a c h  s u r fa c e

a) 0 ะะ: c o m p le te  lo ss

b) 1 = p a rt ia l loss

c) 2 = c o m p le te  re te n tio n

S co rin g o f s e a la n t re te n tio n  w he n  th e  to o th  w a s

a) 0 IZ fa ilu re

b) 1 =ะ s u c c e s s

The  c lin ic a l d e te rm in a tio n  o f s e a la n t fa ilu re  (s c o re  0) w as  b a sed  

on the  s e a la n t a tta in in g  a s co re  o f “ c o m p le te  lo s s ” o r “ p a rt ia l lo s s ” as w e ll as the  

p re s e n ce  o f d e n ta l c a r ie s  a s s o c ia te d  w ith  p it a nd  fis s u re  sys tem .

c . C on tro l M easu re  fo r  R e lia b ility  o f th e  Da ta

The  e x a m in e r w a s  a s se s se d  fo r  the  in tra e x a m in e r re lia b ility  w ith  re s p e c t to  the  

re c o rd in g  o f s e a la n t re te n tion . A t the  re ca ll e xam in a tio n , th e  e v a lu a to r  e xam in e d  25  

c h ild re n  (o n ly  o n e  m o la r from  th e  sam e  c h ild )  w ith  re s p e c t to  re te n tio n  s ta tu s  o f the  

sea lan t. K a p p a  o f a t le as t 0 .8  w a s  a c c e p te d  fo r g o o d  a g re e m e n t (67 ). T he  in tra e xam in e r  

re lia b ility  w a s  100% , in d ic a t in g  e x c e lle n t a g re em en t.

D. D a ta  C o lle c t io n

D e m o g ra p h ic  d a ta  w a s  c o m p le te d  b y  a d e n ta l a s s is ta n t w h o  fil le d  u p  the  da ta  

re co rd  fo rm  (A p p e n d ix  1). O u tc o m e s  fo r re te n tio n  o f the  s e a le d  te e th  a n d  the  lo ca tio n  o f 

se a la n t lo ss w e re  a s se s se d  a n d  c o m p a re d  a t s ix  m on th s  a fte r  a p p lic a t io n  by  one  

e va lu a to r o th e r than  the  o p e ra to r .

The d a ta  c o lle c t io n  fo rm  c o m p r is e d  the  fo llo w in g  in fo rm a tio n :

1. D e m o g ra p h ic  d a ta

a. N am e

b. D a te  o f b irth

c. Sex
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d. S choo l

2. R e ten tion  (p r im a ry  o u tc o m e )

ล. S u c c e s s  (s co re  1): d e fin e d  as c o m p le te  re te n tio n

ช. F a ilu re  (s co re  0 ): d e fin e d  as e ith e r c o m p le te  lo ss o r p a rt ia l loss.

3. L o ca tio n  o f s e a la n t lo ss (s e c o n d a ry  o u tc o m e )

a. R e ten tion

The  s c o r in g  fo r  re te n tio n  is as fo llow s :

0 =  C o m p le te  lo ss (CL)

1 =  Partia l loss (PL)

2 = C o m p le te  re te n tio n  (CR)

The  s co re  2 w ill be  d e f in e d  as "success " a n d  s c o re s  0 and  1 w ill

T he  s c o r in g  fo r  lo ca tio n  is as fo llow s :

1 =  m es ia l p it

2 =  c e n tra l p it

3 =  d is ta l p it

4 =  b u c c a l p it

be  c o lla p s e d  in to  th e  "fa ilu re " c a te g o ry .

b. L o ca tio n  o f se a la n t loss

F igu re  3 .4  L o ca tio n  o f se a la n t lo ss b y  s u r fa c e

A . O c c lu s a l s u r fa ce B. B u c c a l s u r fa c e
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4. D en ta l c a r ie s  (s e c o n d a ry  o u tc o m e )

C a rie s  d ia g n o s is  w a s  re c o rd e d  a c c o rd in g  to  th e  c r ite r ia  o f th e  W orld  

H ea lth  O rg a n iz a t io n  (65 ), b y  m eans  o f an  e x p lo re r  a nd  a fla t m ir ro r  (T a b le  3 .1 ).

T a b le  3.1 C rite r ia  u sed  fo r  d ia g n o s is  o f c a r ie s

Diagnosis Code Criteria
Sound 0 A crown is recorded as sound if it shows no evidence of treated or 

untreated clinical caries. No cavitation is detected.
Questionable 1 The stages of caries that precede cavitation, as well as other 

conditions similar to the early stages of caries, include white or 
chalky spots, discolored areas that are not soft to touch, stained 
pits and fissures that do no have visual signs of cavitation.

Caries 2 Caries is recorded as present when a lesion in a pit and fissure 
has an unmistakable cavity, undermined enamel, or a detectably 
softened floor or wall. A tooth with a temporary filling is included in 
this category.

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

The  s tu d y  p ro to c o l w a s  th o ro u g h ly  e x p la in e d  to  the  p a re n ts  a nd  the  

p a tie n ts . P e rm iss io n s  w e re  o b ta in e d  to p a r t ic ip a te  in the  s tu d y . T he  in fo rm e d  co n se n t 

s ta te d  th e  r is ks  and  b e n e fits  o f e n te r in g  the  s tu d y , a nd  th e  p a re n ts  w e re  fre e  to  w ith d ra w  

th e ir  c h ild  from  the  s tu d y  a t a n y  tim e  w ith o u t a ffe c t in g  the  q u a lity  o f ca re .

The  m a te r ia l o f in te re s t, C h u la  Den t, w a s  s im ila r  in c o m p o s it io n s  to  the  

s ta n d a rd  se a la n t. เท a d d it io n , p h y s ic a l, m e ch a n ic a l a nd  b io lo g ic a l te s ts  a c c o rd in g  to the  

ISO s ta n d a rd s  sh o w e d  th a t th e  m a te ria l o f in te re s t w as  c o m p a t ib le  to  the  co n ven tio n a l

one.
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เก c a s e  o f p a rt ia l o r to ta l s e a la n t lo ss , th e  sa m e  m a te r ia l w o u ld  be  

re a p p lie d  to  th e  to o th . If th e  to o th  d e v e lo p e d  ca r ie s , th e  p a tie n t w o u ld  be  re fe rre d  fo r 

a p p ro p r ia te  ca re .

T he  p ro to c o l a n d  d e ta ils  o f th e  s tu d y  w e re  s u b m it te d  to  th e  H um an  

E th ics  C o m m itte e  o f th e  F a cu lty  o f M e d ic in e , C h u la lo n g ko rn  U n iv e rs ity  fo r  a p p ro v a l. It 

w as  a p p ro v e d  on the  26 lh Ju ly , 2 001 . The  n u m b e r o f s tu d y  p ro to c o l a p p ro v a l fo rm  w as  

119 /2001 .
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F ig u re  3 .5  D ia g ram  o f s tu d y  d e s ig n

T a rg e t P o p u la t io n

C h ild re n  aged  6 -9  y.o .

5

S a m p le  P o p u la t io n
L ow e r f irs t p e rm a n en t m o la rs  o f ch ild re n  a ged  6 -9  y .o ., 
w ho  a ttend  N ongkae  D is tr ic t schoo ls , S a ra b u r i P ro v in ce

โ
In te r v e n t io n

๑ ©
1 o p e ra to r

E x p e r im e n ta l S e a la n t
(C hu la  D en t)

C o n t r o l S e a la n t
(C o n c is e™ )

< ^  ๔ >

O u tc o m e
R e ten tio n  a t 6 m on th s

1 e xa m in e r

R = randomization
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S ta t is t ic a l  A n a ly s is

D a ta  w e re  e n te re d  a nd  ve r if ie d  (a n a ly z e d ) u s in g  th e  c o m p u te r  s ta tis tica l 

p a c k a g e s  SPSS fo r w in d o w s  (ve rs io n  10.0) a n d  STATA  p ro g ra m  (v e rs io n  6 .0 ).

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

The  b a se lin e  d e m o g ra p h ic  d a ta  o f th e  tw o  g ro u p s  (a g e , s c h o o l a nd  sex) w as  

p re s e n te d  b y  d e s c r ip t iv e  s ta t is t ic s , u s in g  th e  m ean  a n d  s ta n d a rd  d e v ia t io n  fo r 

co n tin u o u s  d a ta  a n d  p e rc e n ta g e  fo r c a te g o r ic a l d a ta  as sh o w n  in T a b le  3 .2 .

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

V a r ia b le s T ype  o f V a r ia b le S ta tis tic s

A g e C on tin u o u s M ean , S .D .

S choo l C a te g o r ic a l: P e rce n ta g e

nom ina l

S ex C a te g o r ic a l: P e rce n ta g e , ra tio

d ic h o tom o u s

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

The  p r im a ry  o b je c t iv e  o f th is  tr ia l is to  d e te rm in e  w h e th e r  th e  e ffe c t iv e n e s s  o f a 

new  m a te ria l, C hu la  Den t, as m ea su re d  b y  its re te n tio n  o n to  a to o th , is a t leas t 

e q u iv a le n t to  th a t o f a s ta n d a rd  m a te ria l, C onc ise™  W h ite  S ea la n t.

T he  u n its  o f a n a ly s is  in th is  s tu d y  a re  the  to o th  a n d  to o th  s u r fa c e s  o f the  low e r  

f irs t p e rm a n e n t m o la r (2 te e th  a n d  4 to o th  s u r fa ce s  p e r c h ild : m e s ia l, c e n tra l a nd  d is ta l 

p its  o f th e  o c c lu s a l s u r fa c e  a n d  b u c c a l p it o f the  b u c c a l s u r fa ce ) .

T he  s e a la n t re te n tio n  o f b o th  e x p e r im e n t a n d  c o n tro l s e a la n ts  (n um be r a nd  

p e rc e n ta g e  o f te e th  a n d  s ite s  o f loss) w e re  p re s e n te d  b y  d e s c r ip t iv e  s ta tis tic s .
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D iffe re n ce  in re te n tio n  ra te s  o f b o th  g ro u p s  w a s  c o m p a re d  b y  the  c a lc u la t io n  o f 95%  C l. 

The d e ta ils  o f th e  s ta t is t ic a l a n a ly s is  a re  p re s e n te d  in T a b le  3 .3 .

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 sed

V a r ia b le s T ype  o f V a r ia b le S ta tis tic s

S ea la n t re te n tio n D ic h o to m ou s D e s c r ip t iv e

(s u c c e s s , fa ilu re )  

R anked  o rd e r

M e N e m a r ’s Test 

95%  C l o f d if fe re n c e

(c o m p le te  re te n tio n , 

pa rtia l lo ss , c o m p le te  

loss)

P e rc e n ta g e

Lo ca tio n  o f s e a la n t loss C a te g o r ic a l: nom ina l 

(m es ia l, c e n tra l, d is ta l 

an d  b u c c a l p its )

P e rc e n ta g e

C a rie s D ic h o to m ou s

(so und , q u e s t io n a b le ,  

ca r ie s )

P e rc e n ta g e
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