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Introduction
Dental	 caries	 is	 considered	 as	 a	 common	
health	 problem	 worldwide,	 so	 it	 requires	
the	 attention	 of	 researchers	 for	 newer	
approaches	 for	 its	 diagnosis,	 prevention,	
and	 treatment.[1]	 Marked	 global	 rise	 in	
the	 dental	 caries	 was	 reported	 in	 various	
countries	 over	 last	 two	decades.[2]	Hence,	 a	
continuous	 eye	 over	 epidemiological	 status	
of	 caries	 is	 required.	 Earlier,	 the	 decayed,	
missed,	 and	filled	 teeth	 (DMFT)	 index	was	
recommended	 for	 assessing	 caries	 status	 of	
a	 population.	However,	 this	 index	 does	 not	
demonstrate	 the	 severity	 of	 decay,	 so	 the	
system	 known	 as	 the	 International	 Caries	
Detection	and	Assessment	System	(ICDAS)	
classification	was	developed.	It	classified	the	
progressive	 stages	 of	 caries	 histologically	
extending	 into	 the	 tooth	 tissues.	 Yet,	 this	
classification	 is	 an	 evidence‑based	 and	
conservative	 approach,	 but	 it	 does	 not	
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Abstract
Background: A new	 epidemiological	 index	 is	 introduced	 for	 full	 assessment	 of	 dental	 caries	
which	 is	 known	 as	 caries	 assessment	 spectrum	 and	 treatment	 (CAST).	 “Spectrum”	 is	 considered	
backbone	 of	 this	 index	 as	 it	 covers	 from	 no	 lesion	 to	 advanced	 stage	 progression	 of	 caries.	 We	
aimed	to	evaluate	and	compare	the	status	of	caries	in	primary	and	permanent	molars	of	7–8‑year‑old	
schoolchildren	of	Shimla	using	CAST	 index	and	 to	find	 if	 any	correlation	exists	between	 the	 status	
of	 caries	 in	 evaluated	 teeth.	 Methods:	 Three	 hundred	 and	 one	 schoolchildren	 with	 age	 group	 of	
7–8	 years	were	 selected	 from	 schools	 in	Shimla.	CAST	 codes	were	 determined	 for	 primary	molars	
and	 first	 permanent	 molars.	 The	 distribution	 of	 CAST	 codes	 in	 the	 examined	 molars	 is	 correlated	
with	 the	 help	 of	 Spearman’s	 rank	 correlation	 coefficient.	 The	 level	 of	 statistical	 significance	 was	
established	 at P <	 0.05.	 The	 intraexaminer	 reliability	 was	 determined	 by	 the	 unweighted	 kappa	
coefficient.	 Results:	 Caries	 was	 assessed	 in	 6.3%–12.3%	 of	 the	 permanent	 molars	 in	 contrast	 to	
primary	 molars,	 in	 which	 caries	 was	 near	 about	 50%.	 The	 correlation	 was	 stronger	 for	 first	 and	
second	deciduous	molars	for	the	right	side	of	the	mouth	than	the	left	side	(r	=	0.293	and	0.257	in	the	
maxilla	and	0.503	and	0.319	in	the	mandible	[P	<	0.001],	respectively,	while	correlation	for	teeth	in	
opposite	 jaws	was	moderate	 [r	=	0.20–0.47]).	The	 intraexaminer	 reliability	was	examined	 (k	=	0.90	
for	 the	primary	 and	0.85	 for	 permanent	molars).	Conclusion:	The	 correlation	between	primary	 and	
permanent	molars	 regarding	 the	 caries	 status	 in	 primary	molars	 is	weak	while	 strongest	 correlation	
was	 present	 on	 the	 right	 side	 of	 the	 mouth	 for	 first	 and	 second	 deciduous	 molars.	 The	 study	 also	
showed	the	applicability	of	the	CAST	index	in	epidemiological	surveys.
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assess	 the	conditions	 such	as	application	of	
sealants	 and	 restorations	 present	within	 the	
tooth.	 Similarly,	 it	 does	 not	 assess	 caries	
progression	 in	 advanced	 condition	 which	
involves	 pulp	 and	 tooth	 loss.[3,4]	 As	 this	
system	 examines	 for	 early	 clinical	 visible	
sign	 of	 the	 caries,	 so	 ICDAS	 II	 has	 lesser	
discrimination	 power	 in	 epidemiological	
surveys	 because	 chances	 for	 the	
overestimation	 of	 dental	 caries	 experience	
are	 there.[5]	 This	 system	 also	 requires	 dry	
tooth	surfaces	and	double	checking	of	tooth	
which	makes	surveys	more	time	consuming	
and	costly.

For	 severe	 caries	 stages,	 the	 PUFA	 index	
covers	 severe	 decay	 in	 teeth	 with	 visible	
pulpal	 involvement,	 fistula,	 ulceration,	 and	
abscess.[6]	 For	 epidemiological	 surveys,	
there	is	necessity	for	a	simpler	index	which	
should	have	full	process	of	caries.	Frencken	
introduced	 the	 caries	 assessment	 spectrum	
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and	 treatment	 (CAST)	 index	 which	 assesses	 dental	 caries	
progression,	 absence	 of	 caries,	 caries	 protection	 by	 sealant	
and	 treatment	 by	 restoration	 for	 carious	 lesions	 in	 enamel	
and	 dentine,	 and	 pulpal	 involvement	 with	 or	 without	
abscess.	 CAST	 codes	 have	 been	 developed	 in	 such	 a	way	
that	 increase	 in	 codes	 corresponds	 with	 progress	 in	 the	
consequences	of	 the	dental	caries	process.	 It	also	records	a	
restored	tooth	as	sound	and	functioning	tooth.[4]

Components	 of	 the	 ICDAS	 II	 and	 PUFA	 indices	 are	
assembled	 in	 CAST	 index.	 DMF	 score	 can	 be	 obtained	
from	 the	CAST	score,	 thus	 retains	 the	use	of	DMF	scores.	
The	 CAST	 index	 has	 been	 assessed	 for	 the	 face,	 content	
validity,	and	its	reproducibility.

Methods
The	 study	 aimed	 to	 assess	 the	 caries	 status	 of	 molars	 in	
children	 of	 Shimla	 city.	 It	 is	 a	 cross‑sectional	 study	 carried	
out	 in	 Shimla	 city,	 Himachal	 Pradesh,	 in	 May–June	 2015	
after	 getting	 the	 ethical	 clearance	 from	 the	 Institutional	
Ethical	Committee.	For	this,	schools	from	four	administrative	
zones	 of	 the	 city,	 i.e.,	 Shimla	 municipal,	 Dhalli,	 Tutu,	 and	
New	 Shimla	 city	 were	 randomly	 selected.	 Using	 CAST	
index,	 the	 data	 regarding	 the	 caries	 level	 of	 primary	 and	
permanent	 molars	 in	 7–8‑year‑old	 children	 were	 obtained.	
Consent	 from	 parents	 or	 care	 providers	 was	 obtained.	
A	 total	 of	 419	 children	 of	 this	 age	 group	 were	 examined.	
Inclusion	criteria	were	that	all	four	permanent	molars	should	
be	 erupted	 fully.	Whereas	 if	 any	 of	 the	 premolars	 erupted,	
then	the	participant	is	excluded	as	it	 is	difficult	to	determine	
that	 its	primary	antecedaneous	 tooth	was	 lost	due	 to	normal	
exfoliation	 or	 extraction	 because	 of	 caries.	 Hence,	 118	
participants	were	excluded	 from	 the	study,	and	301	children	
undergone	 the	final	 examination.	The	minimum	sample	 size	
was	determined	to	be	245	participants.

Dental examination

The	 dental	 examination	 was	 done	 by	 examiner	 after	 a	
training	 session.	 This	 training	 session	 comprised	 the	
theoretical	 and	 practical	 components.	 The	 study	 of	 the	
literature	 provided	 by	 the	 authors	 of	 the	 CAST	 index	
comprised	 the	 theoretical	 part,	 whereas	 the	 practical	 part	
includes	 dental	 examination	 of	 ten	 children	 each	 day	 in	
two	 sessions.	 Evaluation	 of	 teeth	 was	 done	 according	
to	 the	 CAST	 codes	 shown	 in	 Table	 1	 which	 covers	 the	
full	 extent	 of	 caries	 stages,	 i.e.	 from	 a	 sound	 surface	 to	
pulpal	 and	 periapical	 inflammation	 and	 tooth	 loss	 due	
to	 caries.	 The	 codes	 are	 arranged	 in	 hierarchical	 order.	
During	 examination,	 an	 artificial	 light	 (torch)	 was	 used	 in	
school	 rooms.	 Brushing	 was	 done	 by	 all	 children	 before	
the	 examination.	 Each	 tooth	 surface	 was	 examined	with	 a	
dental	 mirror	 and	 CPI	 probe	 (a	 periodontal	 probe	 ending	
with	a	0.5‑mm	ball)	which	removed	dental	plaque	or	debris	
if	present	even	after	brushing.

A	 form	 was	 developed	 for	 this	 study	 shown	 in	 Figure	 1,	
in	 which	 the	 score	 of	 each	 tooth’s	 surface	 was	 recorded.	

If	 same	 surface	 was	 having	 two	 conditions,	 the	 higher	
score	was	recorded,	for	example,	a	filling	in	one	pit	and	an	
enamel	 lesion	 in	 another	 is	 present,	 then	 score	 for	 enamel	
lesion	 was	 given.	 Then,	 for	 further	 analysis,	 the	 highest	
code	 for	 each	 tooth	 was	 taken.	 For	 the	 intraexaminer	
reliability,	 about	 5%	 of	 the	 evaluated	 population	 was	
reexamined.

Statistical analysis

The	 prevalence	 of	 each	 CAST	 codes	 in	 first	 and	 second	
primary	 and	 first	 permanent	 molars	 was	 evaluated.	 The	
correlation	 of	 the	 distribution	 of	 CAST	 codes	 between	
adjacent	 first	 and	 second	 primary	 molars,	 second	 primary	
and	 first	 permanent	 molars,	 the	 contralateral	 molar	 teeth	
from	each	side	of	the	dental	arch,	and	the	molars	located	in	
the	 opposite	 arches	was	 evaluated	 by	 the	 Spearman’s	 rank	
correlation	 coefficient.	 The	 intraexaminer	 reliability	 was	
calculated	by	the	unweighted	kappa	coefficient.

Results
For	 the	 intraexaminer	 reliability,	 the	 unweighted	 kappa	
value	 was	 0.90	 for	 the	 primary	 molars	 and	 0.845	 for	
permanent	 ones	 which	 showed	 substantial	 level	 of	
agreement.	Figure	2	 shows	 the	percentage	of	 study	 sample	
distributed	 according	 to	 the	 CAST	 code	 for	 primary	 and	
permanent	 dentition	 separately.	 In	 deciduous	 teeth,	 pulpal	
involvement	 (code	 6)	 or	 serious	 morbidity	 was	 present	
in	 approximately	 one‑fifth	 of	 the	 participants.	 In	 another	
one‑fifth	 of	 participants,	 a	 dentine	 cavitation	 (code	 5)	
was	 present.	 Enamel	 lesion	 or	 discolored	 dentin	 (codes	
3–4)	 was	 present	 in	 quarter	 of	 the	 participants.	 In	 9%	 of	
participants,	 right	 lower	 primary	 molars	 were	 lost	 due	 to	
caries	 (code	 8).	 For	 permanent	 teeth,	 no	 change,	 fissure	
sealants,	 or	 restored	 teeth	 (89.2%)	 were	 most	 prevalent.	
Caries	was	observed	in	6.3%	of	upper	molars	and	12.3%	of	
lower	molars	 in	 initial	 stage.	No	 tooth	 scored	 the	 category	
8	and	9	in	permanent	teeth.

Table	 2	 depicts	 the	 distribution	 of	 CAST	 codes	 in	 the	
examined	molars.	Figure	2	shows	 the	distribution	of	molar	
teeth	 according	 to	CAST	codes.	Codes	0–2	denote	healthy	
tooth,	 code	 3	 shows	 teeth	 with	 reversible	 premorbidity,	
codes	 4	 and	 5	 show	 teeth	 with	 morbidity,	 codes	 6	 and	
7	 show	 serious	 morbidity,	 and	 code	 8	 shows	 mortality	
in	 teeth,	 respectively.	 In	 permanent	 molars,	 caries	 was	
observed	 in	 6.3%–12.3%,	 but	most	 teeth	 had	 codes	 3	 and	
4	which	 demonstrate	 the	 noncavitation	 level.	 Only	 half	 of	
examined	primary	molars	were	healthy	with	codes	0–2,	and	
in	 about	 15%–23%	 of	 primary	 teeth,	 initial	 enamel	 lesion	
was	 recorded.	 Mostly	 extension	 of	 caries	 in	 dentine	 was	
observed	 for	 both	 first	 and	 second	 primary	 molars.	 First	
primary	 molars	 were	 presented	 with	 serious	 morbidity	
followed	by	second	primary	molars.

Table	3	shows	the	results	of	the	Spearman’s	correlation	test	
where	 the P values	 are	 given.	A	 strong	 correlation	 exists	
between	 caries	 stages	 in	 primary	 second	 and	 permanent	
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Table 1: Caries Assessment Spectrum and Treatment codes and descriptions in an hierarchical order
Characteristic Code Description Example

Sound 0 No	visible	evidence	of	distinct	caries	lesion

Sealant 1 Pits	and	fissures	are	at	least	partially	covered	with	
sealants	material

Restoration 2 Cavity	is	restoredwith	an	(in)	direct	restorative	material

Enamel 3 Distinct	change	in	enamel	only.	A	clear	caries	related	
discoloration	is	visible,	with	or	without	localised	enamel	
breakdown

Dentin 4 Internal	caries	relatedin	dentine.	The	discoloured	dentin	
is	visible	through	enamel	which	may	or	may	not	exhibit	
a	visible	localised	enamel	breakdown

5 Distinct	cavitation	in	dentin.	The	Pulpchamber	isintact

Pulp 6 Pulp	involvement	ordistinct	cavitation	reaching	the	pulp	
chamber	or	only	root	fragmentsarepresent

Abscess/Fistula 7 A	pus	containing	swelling	or	a	pus	releasing	sinus	tract	
related	to	a	tooth	with	pulpal	involvement

Lost 8 The	tooth	has	been	removed	due	to	dental	caries

first	 molars	 in	 the	 right	 and	 left	 sides	 of	 the	 dental	 arch.	
For	 permanent	 molars,	 the	 rank	 correlation	 coefficient	 (r)	
from	left	 to	 right	side	was	0.378	for	 the	maxilla	and	0.570	
for	 the	mandible.	While	 in	primary	molars,	 for	 left	 to	right	

side,	 the	 correlation	was	 strong	with	 value	>0.50.	For	first	
and	 second	 primary	 teeth,	 stronger	 correlation	was	 for	 the	
right	 side	 than	 for	 the	 left	 side	 of	 the	 oral	 cavity	 with	 r	
was	0.293	and	0.257	in	the	upper	arch	and	0.503	and	0.319	
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in	 the	 lower	 arch,	 respectively.	 For	 the	 adjacent	 primary	
and	 permanent	 molars,	 a	 weak	 correlation	 was	 observed	
with	 r	 values	 <0.3.	 When	 teeth	 situated	 in	 opposite	 jaws	
were	 observed,	 the	 correlations	were	 ranged	 from	weak	 to	
moderate	with	r	between	0.20	and	0.47.

Discussion
For	 epidemiological	 studies,	 a	 caries	 index	 is	 required	
which	 should	 consist	 of	 all	 caries	 stages.	 Among	 all	
indices,	 the	 CAST	 index	 comprises	 complete	 assessment	
of	caries	progression	levels	in	a	simple	hierarchical	manner	
and	 a	 new	 approach	 for	 restored	 teeth	 to	 be	 considered	 as	
sound	 teeth.	CAST	 index	 is	 considered	a	better	 index	 than	
DMF	for	epidemiological	 studies	because	 it	provides	more	
detailed	 information	on	caries	prevalence.	When	compared	
to	ICDAS,	its	use	is	less	costly	and	time	consuming.	In	this	
regard,	further	more	studies	are	required.	This	study	shows	
good	 intraexaminer	 reliability	 for	 primary	 and	 permanent	
dentition	 which	 supports	 CAST	 as	 an	 epidemiological	
tool	 for	 surveys.	The	 lower	 kappa	 value	 obtained	with	 the	
examined	teeth	is	similar	with	those	of	Baginska	et al.	and	
de	Souza	et	al.[7,8]

Our	study	reported	a	high	prevalence	of	caries	in	deciduous	
molars	 in	 Shimla	 city	 which	 is	 in	 agreement	 with	
previously	 reported	data	by	Bhardwaj	et al.	They	 included	
5‑year‑old	 schoolchildren	 of	 Shimla	 city	 in	 their	 study.[9]	
In	 another	 survey	 at	 Kangra	 district	 of	Himachal	 Pradesh,	
in	which	oral	 health	 status	 of	 children	 in	 the	 age	group	of	
5–12	 years	 was	 assessed.	 In	 the	 age	 group	 of	 5–8	 years,	
they	 reported	 56.8%	 of	 caries	 prevalence	 which	 is	 slight	
more	 than	 our	 study.[10]	The	 reason	 can	 be	 that	molars	 are	
specifically	examined	in	our	study	while	 they	examined	all	
teeth	 present.	Age	 group	 of	 7–8	 years	was	 not	 specifically	
a	 part	 of	 survey	 earlier	 within	 Shimla	 city.	 In	 our	 study,	
the	 percentage	 of	 caries‑free	 primary	 molars	 was	 51.5%,	
while	 for	first	permanent	molars,	89.7%	of	participants	are	
having	 these	 teeth	 caries	 free.	 It	 was	 also	 observed	 that	
14.28%	 of	 primary	molars	were	 in	 serious	 stage	 of	 pulpal	
involvement	 or	 presence	 of	 root	 fragments	 while	 only	
0.6%	 of	 permanent	 molars	 suffered	 such	 morbidity.	 Such	
dental	 negligence	 has	 been	 observed	worldwide	 in	 context	
with	 deciduous	 dentition.[11‑15]	 A	 positive	 correlation	 was	
previously	 reported	between	DMFT	 level	 and	PUFA	 index	
showing	the	consequences	of	severe	dental	caries.[6,16]

In	 our	 study,	 the	 correlation	 of	 status	 of	 molars	 is	
emphasized	 because	 at	 the	 age	 of	 7–8	 years,	 anterior	
teeth	 are	 in	 the	 state	 of	 exchange.	 Hence,	 the	 exclusion	

of	 incisors	 and	 canines	 in	 this	 study	 provided	 us	 a	
homogeneous	 sample	 of	 population.	 Other	 authors	 also	
followed	 the	 same	approach.[17,18]	 It	was	 also	observed	 that	
the	 prevalence	 of	 cavitated	 lesions	 was	 more	 in	 primary	
molars,	 especially	 second	 molars	 and	 lower	 first	 molars	
than	 in	 permanent	 molars	 which	 is	 in	 accordance	 with	
the	 results	 of	 study	 by	 Honkala	 et	 al.[17]	 They	 observed	
that	 the	 enamel	 lesions	 with	 ICDAS	 code	 2	 were	 most	
prevalent	 on	 occlusal	 surfaces	 of	 first	 permanent	 molars	
while	 dentine	 lesions	 in	 Estonian	 children	 were	 prevalent	
for	 lower	 second	 primary	 molars.	 Baginska[7]	 assessed	
primary	 and	 permanent	 molars	 by	 the	 CAST	 index	 in	
7–8‑year‑old	Polish	children.	He	also	found	more	cavitated	
lesions	with	 respect	 to	primary	molars.	 It	can	be	explained	
as	at	the	age	of	7–8	years,	the	exposure	time	for	permanent	
teeth	 to	 causative	 agents	 of	 dental	 caries	 is	 very	 less	 to	
induce	 the	 development	 of	 cavitated	 dentinal	 lesions.	
Moreover,	primary	 teeth	are	more	susceptible	for	 the	event	
of	 pulpitis	 due	 to	 thin	 dentine	 and	 large	 pulp	 chambers.
[19]	 The	 frequency	 of	 dental	 recalls	 is	 determined	 by	 the	
severity	of	caries	through	the	tooth	tissues.[20]	In	the	present	
study,	 the	 percentage	 of	 teeth	 showing	 serious	 morbidity	
and	 mortality	 (CAST	 code	 8)	 was	 high	 for	 second	 lower	

Table 2: Distribution of Caries Assessment Spectrum 
and Treatment codes in evaluated molar teeth

0 1 2 3 4 5 6 7 8
16 90.7 0.3 1.3 6.4 1.0 0.3
26 94.0 0.3 0.3 4.4 0.3 0.7
36 84.0 2.3 12.3 0.7 0.7
46 84.0 1.0 12.3 0.3 1.7 0.7
55 51.0 3.7 22.7 11.3 3.3 7.4 0.3 0.3
65 51.7 0.6 2.3 23.0 7.3 5.0 7.7 1.7 0.7
75 43.0 0.7 7.3 21.0 2.7 7.3 12.0 0.3 5.7
85 42.3 4.3 19.0 8.3 7.0 11.3 0.7 7.0
54 55.0 3.7 16.3 4.7 3.7 15.3 1.3
64 55.3 1.7 15.0 6.0 8.0 13.7 0.3
74 43.3 1.0 21.7 9.7 7.3 13.3 3.7
84 45.0 3.7 23.3 7.7 8.7 10.0 1.7

Figure 2: Distribution of molar teeth according to assigned codes of CAST 
index

Figure 1: Form in which Caries Assessment Spectrum and Treatment codes 
are recorded for evaluated molars
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primary	 molars	 which	 is	 in	 accordance	 of	 many	 previous	
studies[14,21,22]	but	in	contrast	with	the	study	of	Baginska	and	
Stokowska	 where	 high	 percentage	 of	 first	 primary	 molars	
was	reported	for	the	same.[16]

Findings	 which	 reveal	 the	 high	 risk	 of	 caries	 occurrence	
in	 the	 evaluated	 children	 population	 of	 Shimla	 city	
were	 high	 prevalence	 of	 enamel	 caries,	 percentage	 of	
sealants	 <1%	 in	 permanent	 molars,	 and	 more	 cavitated	
lesions	 in	 primary	 dentition	 which	 predisposed	 permanent	
dentition	 for	 caries.	 Among	 permanent	 molars,	 12.3%	 of	
lower	molars	were	 having	 enamel	 lesions	 (CAST	 code	 3).	
These	precavitated	lesions	act	as	inducing	factor	for	further	
cavitation.[23]	 Imperative	 screenings	 should	 be	 done	 at	
the	 age	 of	 6	 and	 for	 subsequent	 years	 so	 that	 participants	
with	 the	 highest	 risk	 for	 caries	 in	 a	 population	 can	 be	
detected,	and	preventive	measures	can	be	used.[24]	Occlusal	
surfaces,	 fissures,	 and	 buccal	 pits	 of	 permanent	 molars	
are	 more	 susceptible	 for	 the	 development	 of	 caries.[25]	
In	 this	 population,	 a	 very	 low	 fraction	 of	 teeth	 with	 pit	
and	 fissure	 sealants	 was	 there	 which	 was	 another	 factor	
showing	the	high	risk	of	caries.	Less	 than	1%	of	evaluated	
permanent	 teeth	 in	 children	 were	 sealed	 with	 sealants	
which	 is	 major	 difference	 from	 the	 fraction	 of	 permanent	
teeth	 having	 enamel	 (precavitated)	 lesions.	 This	 finding	
is	 reflecting	 strong	 need	 of	 pit	 and	 fissure	 sealants	 in	 the	
evaluated	 population.	 Sharma	 et al.	 also	 reported	 that	 in	
5–8	 years’	 age	 group	 of	 children	 in	 Nagrota	 Bagwan	 of	
Kangra,	 Himachal	 Pradesh,	 the	 need	 of	 pits	 and	 fissure	
sealants	 among	 all	 treatment	 needs	 is	 highest	 and	 near	
about	 50%.[10]	 For	 high‑risk	 population,	 pit	 and	 fissure	

sealants	 are	 advised.[26,27]	 However,	 advice	 for	 pits	 and	
fissures	 sealing,	 technique	 used,	 and	 the	 material	 used	 as	
a	 sealant	 is	 clinical	 decision	 so	 varies	 among	 clinicians.[28]	
Development	of	 cavities	 in	 the	permanent	dentition	can	be	
depicted	 by	 caries	 status	 in	 primary	 molars.[29,30]	 Steiner	
et al.[23]	 found	that	high	increase	in	caries	in	the	permanent	
dentition	 in	 the	age	of	7	and	8	years	when	primary	molars	
were	 previously	 involved.	 According	 to	 Gray	 et al.,[29]	 if	
three	 or	more	 carious	 deciduous	molars	 are	 present	 at	 the	
age	 of	 5,	 high	 caries	 experience	 can	 be	 predicted	 in	 the	
permanent	 teeth	 at	 the	 age	 of	 7.	 Skeie	 et al.[30]	 established	
relationship	 between	 caries	 in	 two	 sets	 of	 dentition	 and	
concluded	 that	 if	primary	 second	molars	have	 involvement	
of	two	surfaces	by	caries	at	the	age	of	5,	it	is	a	predictor	of	
caries	status	for	next	5	years.

This	 study	 assessed	 caries	 distribution	 with	 regard	 to	 the	
full	spectrum	of	progression	of	 the	caries	process	by	CAST	
index.	A	strong	correlation	was	found	between	contralateral	
molars	 measured	 by	 the	 CAST	 index	 in	 both	 primary	 and	
permanent	dentitions.	A	symmetrical	caries	pattern	was	also	
seen	for	teeth	in	the	upper	and	lower	arches	which	is	similar	
to	 previous	 reports.[20,31]	 We	 found	 that	 the	 correlations	
between	 CAST	 codes	 recorded	 in	 adjacent	 primary	molars	
were	 stronger	 for	 the	 right	 side	 of	 the	 mouth,	 both	 in	 the	
maxilla	 and	 the	 mandible,	 which	 can	 be	 explained	 due	
to	 accumulative	 caries	 pattern.[32]	 This	 is	 in	 contrast	 to	
findings	of	Baginska,	 in	which	CAST	 index	 is	used	 to	find	
correlation	between	carious	molars.	While	weak	correlations	
were	 assessed	 between	 caries	 status	 in	 first	 permanent	 and	
second	 primary	 molars	 which	 is	 similar	 to	 the	 findings	 of	
Baginska	 et al.	 and	 Honkala	 and	 Behbehani.[7,11]	 This	 can	
be	due	 to	 less	 frequency	of	CAST	codes	5–8	 in	permanent	
teeth.	 Although	 CAST	 presents	 a	 clear	 picture	 of	 a	
premorbidity	stage	that	reveals	a	need	of	preventive	actions	
as	 it	 is	 new	 instrument	 for	 caries	 assessment,	 longitudinal	
studies	will	 require	more	efforts	 to	 imply	this	 index.	In	 this	
population,	 there	 is	 a	 need	 for	 a	 prospective	 study	 to	 find	
whether	the	poor	condition	of	deciduous	molars	affected	the	
status	of	permanent	teeth.	Further	studies	for	this	age	group	
are	also	advocated	as	assessment	of	age	group	of	7–8	years	
will	give	direction	for	preventive	measures	to	be	taken.

Clinical	 practitioners	 can	 have	 better	 accuracy	 during	 a	
dental	 examination	 if	 the	 information	 regarding	 the	 caries	
pattern	 is	 provided.[33]	 Caries	 pattern	 in	 a	 population	 can	
give	 estimation	 of	 risk	 of	 spread	 of	 deep	 dentinal	 cavities	
and	its	consequences.

Conclusion
The	 weak	 correlation	 was	 found	 between	 primary	 and	
permanent	 molars	 in	 this	 population	 regarding	 the	
distribution	 of	 caries.	 However,	 strongest	 correlation	 was	
found	 between	 first	 and	 second	 deciduous	 molars	 on	 the	
right	 side	 of	 the	 oral	 cavity.	 The	 study	 also	 showed	 the	
effectiveness	of	the	CAST	index	in	epidemiological	surveys.

Table 3: The correlations of Caries Assessment Spectrum 
and Treatment codes in evaluated molar teeth (Spearman’s 
correlation coefficient)

r P
16/26 0.378 0.000
46/36 0.570 0.000
55/65 0.602 0.000
85/75 0.566 0.000
54/64 0.598 0.000
84/74 0.422 0.000
16/55 0.202 0.000
26/65 0.072 0.216
36/75 0.184 0.001
46/85 0.184 0.001
55/54 0.293 0.000
65/64 0.257 0.000
75/74 0.319 0.000
85/84 0.503 0.000
16/46 0.206 0.000
26/36 0.474 0.000
55/85 0.417 0.000
54/84 0.251 0.000
65/75 0.384 0.000
64/74 0.068 0.243
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