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Abstract 
 
Background and aims. Dental caries is one of the most prevalent chronic diseases in children and 

DMFT index is the most important quantitative factor for measuring tooth health. The purpose of the 

present study was to determine prevalence and bilateral occurrence of first permanent molar caries in 

12-year-old Iranian students. 
Materials and methods. This cross-sectional study was carried out on 563 twelve-year-old students 

(307 boys and 256 girls), randomly selected from private and public schools of Rafsanjan, Iran, in 

2006. All students were examined clinically for dental caries using the World Health Organization 

(WHO) criteria by a specialist on a dental chair in Rafsanjan Dental School. Data was analyzed using 

chi-square and t-test. 

Results. The mean DMFT score of first permanent molars was 1.9 ± 1.6 (1.83 boys, 1.98 girls) and 

31.4% (32.9% boys, 29.7% girls) of the students were caries free. There were no significant differ-

ences between boys and girls. Decayed (D) component yielded to be 40.9%, missing (M) 0.35% and 

filled (F) 6.22%. Maxillary and mandibular first permanent molars had 80.8% and 84% bilateral caries 

occurrence, respectively. There were no significant differences between the caries prevalence of right 

and left sides. 

Conclusion. Caries prevalence among 12-year-old students in Rafsanjan, Iran is less than the global 

standards of WHO and FDI for 2000, but close to the gold standard for 2010. Bilateral caries occur-

rence in the first permanent molars was concluded to be high in the study population.  
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Introduction  
 

ental caries is one of the most prevalent 
chronic diseases in children. Hence, 

the prevention and treatment of dental caries 
remains an important responsibility of the 
dental profession. DMFT is considered to be 
an important index to determine the oral 
health status.1,2 WHO goals include an aver-
age DMFT of not more than 3 in 2000 and 
not more than 1.0 in 2010 at the age of 12.3 

Several studies have investigated the 
prevalence of dental caries in Iranian school 
children. A WHO report indicates that the 
DMFT index in Iran increased from 2.4 in 
1974 to 2.6 in 1976, and then to 4.2 in 
1977.4 Seyedein et al5 in a study involving 
43772 students of fifth grade from all prov-
inces and districts of the country, classified 
by gender and place of residence, found that 
the DMFT index in 12-year-old students 
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was 1.67 in 1994. The highest prevalence of 
caries was seen in the first permanent mo-
lars. 

In one study involving 12-year-old stu-
dents from two cities of Yazd and Hadi-
Shahr, Iran, DMFT score was reported to be 
1.8 ± 1.75, and 74.73% of the students were 
found to have caries.6 Momeni et al assessed 
the prevalence of dental caries and treatment 
needs of 12-year-old children living in Te-
hran and a suburb of Isfahan and reported 
the mean DMFT score as 0.77 among study 
population.7 In the latter study, 63.8% of 
children presented a sound permanent denti-
tion and the prevalence of caries among 12-
year-old children in Iran was concluded to 
be as low as in the developed countries of 
central Europe. The author reported the 
prevalence of caries in 12-year-old students 
to be 38.2% in a previous study in the city of 
Rafsanjan (41.3% and 35.1% among boys 
and girls, respectively).8 

Knowledge of caries patterns in a popula-
tion assists in the prevention and diagnosis 
of dental caries. A bilaterally symmetrical 
pattern in the occurrence of dental caries has 
been reported previously by several re-
searchers around the world; however, the 
observations have been confined to equal or 
similar level of caries experience on both 
sides of the mouth.1,9 Brekhus10 first noted 
the bilateral pattern of tooth mortality due to 
caries in 1928. Knutson and Klein11 in 1938 
recognized that tooth eruption and occur-
rence of caries in teeth are symmetrical and 
bilaterally equal. Halikis12 also reported the 
bilaterality of dental caries in both perma-
nent and deciduous dentition of Australian 
children in 1965. Wei13 et al (1993) reported 
a bilateral prevalence of dental caries in 
Hong Kong preschool children. Nainar and 
Wyne9 (1998) and Wyne14 (2000) have re-
ported the phenomenon of caries bilaterality 
in preschool children. Wyne1 (2004) also 
reported that caries bilaterality and the con-
ditional probability for bilateral caries occur-
rence was high in the study population. 

In 2000, both WHO and FDI announced 
the age of 12 to be of special importance 
with regard to caries; twelve is the most cru-
cial age regarding prevention policies.15 
Most of the 12-year-olds have all the per-
manent teeth, except for the third molar, 
hence the permanent dentition starts at this 
age.16,17 Although several studies have re-

ported prevalence of dental caries in 12-
year-old students in Iran (Table 1), there has 
been no report on the bilateral occurrence of 
dental caries in Iranian students. The pur-
pose of the present study was to determine 
prevalence and bilateral occurrence of dental 
caries in first permanent molars of 12-year-
old students in Rafsanjan, Iran 
 
Materials and Methods 
 

This cross-sectional study was carried out 
on 12-year-old school children in Rafsanjan. 
The total number of 12-year-old students 
was obtained from the local education ad-
ministration. Sampling was carried out using 
a random cluster method from all private 
and public elementary and junior high 
schools. The sample size was estimated al-
lowing for caries prevalence of 60%8 and 
precision of 0.05. All of the selected stu-
dents, who were Iranian citizens and perma-
nent residents of the city, participated in the 
clinical examination conducted from Sep-
tember to December 2006. 

A questionnaire was designed to record 
personal profile of the students and their 
DMFT index for first permanent molars. All 
selected students were examined for dental 
caries by a specialist utilizing the WHO cri-
teria for diagnosis of dental caries. The ex-
amination was carried out using a cycle and 
cow-horn two headed dental explorer (Aes-
culap AG, Tuttlingen, Germany), a plane 
mouth mirror (Aesculap AG), and cotton 
rolls to remove any plaque or debris, where 
necessary. All examinations were performed 
on a dental chair in Rafsanjan Dental 
School.  

A tooth is considered as decayed when in 
addition to showing clinical signs such as a 
color change, wedging and catching of an 
explorer tip during the examination encoun-
ters some degree of resistance. Marthateler 
method was used for proximal surfaces. Ac-
cording to this method, a surface is diag-
nosed as decayed if the explorer is retained. 
Dressed and restored teeth that had recurrent 
caries were recorded as caries. Teeth filled 
with temporary materials were considered as 
filled, not as decayed, and no radiographs 
were taken. Teeth with white spots were not 
considered as decayed in this study.2,6,18 

The association between prevalence of 
caries and gender was assessed using chi- 
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Table 1.  DMFT index and percentage of caries free in 12-year-old students according to location 
in Iran 

 

Year DMFT Index Caries Free Location 
1990-1992 2.4 31.3% Iran22 

1990 3.52 7.6% Tehran36 

1991 3.17 N/A* Tehran31 

1992 1.45 45.5% Kashan (Girls)16 

1992 4.08 15% Mashhad35 

1993-1994 1.67 N/A Iran5 

1995 2.02 17% Iran23 

1996 3.08 19.1% Tehran31 

1997 1.76 N/A Birjand32 

1998 N/A 38.2 Rafsanjan8 

1998 2.83 25% Tehran36 

1998-1999 1.5 47.7% Iran24 

2000 6.12 N/A Shahreza33 

2001 1.8 28.6% Yazd & Hadi-Shahr6 

2000-2001 3.3¥ N/A Blind Children, Tehran2 

2002 1.8 N/A Dayer 29 

2004 0.77 63.8% Tehran & Esfahan7 

2004 2.28 10.7 Qom34 

2005 1.62 N/A Andimeshk30 

2006 1.9 31.4 Rafsanjan† 

 
                   *: N/A = Not available 

                   ¥: DMFT of First Permanent Molars  

                 †: Present Study 

 
square test. To evaluate the mean difference 
of DMFT between girls and boys, t-test was 
used. Coefficient analysis was performed to 
examine the relationship between bilateral 
occurrence of dental caries. Statistical analy-
sis of data was performed by SPSS com-
puter software. A p-value of less than 0.05 
was considered statistically significant. 
 
Results  
 

A total of 563 students (307 boys and 256 
girls) aged 12 were examined for DMFT 
index of first permanent molars. The mean 
DMFT score of first permanent molars was 
1.9 ± 1.6 (1.83 boys, 1.98 girls); 31.4% of 
students (32.9% boys, 29.7% girls) were 
caries free (Table 2). There were no statisti-

cally significant differences in DMFT of 
first permanent molars and caries-free popu-
lation between boys and girls. The above 
index was also determined separately for 
each molar and each component of this in-
dex, namely decayed, missing and filled. 
Decayed component yielded to be 40.9%, 
missing 0.35%, and filled 6.22% (Table 3).  

The prevalence of caries was similar in 
both sides of the mouth in maxillary and 
mandibular first permanent molar teeth. 
Maxillary and mandibular first permanent 
molars yielded 80.8% and 84% bilateral 
caries occurrence, respectively. There was 
no significant difference in the bilateral oc-
currence of dental caries between the right 
and left first molars. 
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Table 2.  DMFT index and its components in first molars according to gender in 12-year-olds 
 

DT MT FT DMFT              
                     DMFT Rate 
 
  Gender Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Boys 
n = 307 1.65 ± 1.53 0.023 ± 0.20 0.17 ± 0.62 1.83 ± 1.57 

Girls 
n = 256 1.63 ± 1.55 0.004 ± 0.063 0.35 ± 0.94 1.98 ± 1.63 

Total 
n = 563 1.64 ± 1.54 0.014 ± 0.16 0.25 ± 0.78 1.90 ± 1.60 

Difference in DMFT and 
gender P = 0.902 (NS)¹ P = 0.126 (NS) P = 0.008 P = 0.281 (NS) 

 
1: NS = Not Significant  

 
Table 3.  D, M and F components in first molars at 12-year-old students in Rafsanjan, Iran (2006)  
 

DT MT FT 
               

                Index 
Molar  n¹ (%) n (%) n (%) 

Upper Right 207 (36.8) 1 (0.2) 24 (4.3) 

Upper Left 208 (36.9) 00 (00) 28 (5.0) 

Lower Right 258 (45.8) 4 (0.7) 44 (7.8) 

Lower Left 250 (44.4) 3 (0.5) 44 (7.8) 

Total 922 (41) 8 (0.4) 140 (6.2) 

      
        1: n = number  
 
Discussion 
 

In this study, only the first permanent mo-
lars were evaluated since they are a key to 
the permanent dentition and have almost 
erupted for about 6 years in the mouth in 12-
year-old children. The difference in the type 
of obtained results should be taken into con-
sideration when comparing to that of the 
other studies. The present study investigated 
DMFT of first permanent molars due to the 
following reasons: Initially, the first perma-
nent molars are the earliest erupting teeth of 
the permanent dentition in most cases; they 
have mighty control over the teeth erupting 
later behind and in front of them, as they are 
forced to position to the already erupted and 
in occlusion functioning first molars.17 Sec-
ondly, they are the biggest teeth, their local 
position in the occlusal arch supports the 
main masticatory duty and operation; they 
influence the vertical distance of upper and 
lower jaws, the occlusal height, and esthetic 
proportions.17 In addition, the first perma-
nent molars are at greater risk of damage 

and loss, because of their special morphol-
ogy.2 Thirdly, the health of these teeth can 
be considered as a good basis to study the 
oral health status of these children.2 Finally, 
such a study can be used as a powerful aid 
for planning a proper health care system at 
early ages. Such plans may include improv-
ing parents’ knowledge about the impor-
tance of these teeth, especially because most 
parents are unaware that these teeth are the 
first permanent teeth.  

In this study 31.4% of the students were 
caries free and DMFT of first permanent 
molars was 1.9 ± 1.6. There was no signifi-
cant difference between caries prevalence 
and DMFT of first permanent molars in rela-
tion to gender. The obtained results are less 
than the global standards of WHO and FDI 
for the year 20003; however, since these per-
tain only to caries in first permanent molars, 
they are considered close to the gold stan-
dard for year 2010.15,19  

WHO has drafted new goals for 2020, en-
titled “Goals for Oral Health 2020”. The 
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updated objectives are intended to act as a 
framework for the formulation of regional 
and national oral health goals as the slogan 
“Think globally, act locally” implies. The 
new goals are allowing for the fact that not 
all recommendations are applicable equally 
to all countries and populations. Appropriate 
differentiation is therefore important.19    

Previous studies in this age group showed 
that the DMFT index of first permanent mo-
lars in Islamic Republic of Iran has de-
creased from 3.52 to 1.9 between 1990 and 
2006 (Table 1). In an assignment report on 
oral health care in Iran, Leous reviewed the 
results of 12 surveys conducted to assess 
dental caries and the mean DMFT of first 
permanent molars during a period of 30 
years (1959-1989). The researcher reported 
that the mean caries experience in 12-year-
old children in Iran had increased from 1.8 
to 4 concerning DMFT of first permanent 
molars.20 The first nationwide survey was 
conducted in 1990-1992 and revealed that 
mean DMFT of first permanent molars in 
1426 children aged 12 was 2.4 and 31.3% 
were caries free.21 In the second survey in 
1995, the mean DMFT of first permanent 
molars was 2.02 and 17% of children were 
caries free22. The third national investigation 
was carried out in 1998-1999 by the Oral 
Health Department, Ministry of Health and 
Medical Education, and showed that the 
dental caries experience had declined to 
47.7% and DMFT of first permanent molars 
to 1.5.23    

The D component was the major con-
tributor to DMFT index of first permanent 
molars (40.9%), which indicates a high per-
centage of untreated caries. It is as an impor-
tant criterion for treatment needs assessment 
of these students. Previous studies in Iran 
have also reported similar results.2,5,7,16,24 
Data from surveys in the past two decades 
shows a marked decline in dental caries 
from 4 to 1.5 considering DMFT of first 
permanent molars in 12-year-old children 
and that more than 50% have caries experi-
ence, with the decayed component being the 
greatest component.24 In this study only first 
permanent molars were examined and al-
most all other permanent erupted teeth were 
intact (only 7 teeth were decayed); also the 
significant decrease in the missing index and 
marked increase in filled index indicates a 
developing dental caries prevention strate-

gies (education, diet, systemic and topical 
fluoride, tooth brushing) and improving den-
tal care in the last few years in Islamic Re-
public of Iran. 

In the present study caries prevalence was 
similar in both right and left sides of the 
mouth for maxillary (80.8%) and mandibu-
lar (84%) first permanent molar teeth, which 
is in agreement with several previous stud-
ies.1,9,14 Similar caries prevalence on both 
sides of the mouth indicates a high bilateral 
occurrence of caries. This effect is due to the 
heterogeneous nature of caries distribution 
that both sides of the mouth are in fact not 
true mirror images of each other,25 thus  
suggesting careful examination of the con-
tra-lateral molar if the molar on one side is 
carious.    

Al-Malik and Rehbini26 reported that the 
prevalence of caries in permanent molars 
were mostly bilateral. The bilaterality of 
primary molar caries was also reported in 
previous studies.27,28 Wyne1 reported that 
maxillary first molars and mandibular first 
molars in 12-13 year old children showed 
very high caries bilaterality (86.5% and 
86.0%, respectively). Caries were signifi-
cantly bilateral in all teeth except for canines 
and premolars (p<0.05). The latter author 
reported the caries occurrence bilaterality to 
be 83.6% in maxillary first permanent mo-
lars and 70.3% in mandibular first perma-
nent molars in another study.14  

In the present study, caries bilaterality 
demonstrated to be the highest in first per-
manent molars, which are considered to be 
the most important teeth in the permanent 
dentition. Therefore, first permanent molars 
require special attention during routine den-
tal examination. A high bilateral occurrence 
demands careful prevention strategies in-
cluding fissure sealants, topical fluoride ap-
plications, and meticulous home care.1  
 
Conclusions 
 

1. The caries prevalence among 12-year-
old students in the Islamic Republic of Iran 
is less than global standards according to 
WHO references for 2000, but close to the 
gold standard for 2010. 

2. Bilateral caries occurrence was similar 
in both sides of the mouth in maxillary and 
mandibular first permanent molars in the 
study population. 
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3. The probability that a first permanent 
molar on the left side would be carious 
given that the molar tooth on the right side is 
carious was very high.  
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