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Abstract

Background and purpose: Dental caries or tooth decay is one of the most important health
problems in human life. In addition, tooth decay is an infectious disease that affects all
populations Worldwide. The purpose of this study was to determine the decayed, missing and
filled teeth (DMFT) index among a representative sample of 8-12 years old school children in
Zahedan City, Iran.

Materials and Methods: This descriptive and cross-sectional study was performed in 2012-2013
on 1500 (774 girls and 726 boys) 8-12 years old students were randomly selected in Zahedan
City (South East of Iran) to assess the DMFT index. The DMFT index was determined using the
standard method suggested by World Health Organization (WHQO) and data were analyzed using
SPSS software (version 18.0) and presented as mean + standard deviation (SD).

Results: It was observed that 43.6% of the individuals had at least one teeth lesion. The mean
and SD of DMFT value for all ages was 1.02 £ 1.36. Male children had higher mean DMFT
score of 1.01 + 1.41 compared with 1.00 + 1.41 for females (P > 0.05). Also, maximum DMFT
(1.38 £ 1.62) was observed among students that never seen a dentist per year. Analysis of
variance analysis showed that there is not a significant correlation between DMFT index and
brushing times.

Conclusion: According to the results of this study, the mean DMFT scores in 8-12 years old
students are lower than the global standards suggested by WHO.
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1. Introduction

The public health and subsequently the health of
the public have a great impact on development,
capacities, and abilities of the community (1). In
addition, collecting epidemiological data
concerning dental health and morbidity is of
primary importance, as has been recommended
and stressed by the World Health Organization
(WHO) (2,3). In fact, dental caries is a major
oral health problem among children in both
developed and developing countries and among
the most significant dental problems, it is
extensively believed that tooth decay is rising
quickly, particularly in developing countries and
enforces a heavy cost on the public.
Nonetheless, during the past decades the
common agreement from various reports
worldwide was that dental caries had declined
considerably and were continuing to decline in
populations. The dental community has prided
itself on efforts that have reduced dental caries
including the use of systemic and topical
fluorides, toothpaste, sealants, progresses in
diet, oral health education and dental care (4,5).
However, some studies that have been reported
recently revealed alarming increases in caries.

In accordance with the Health Office
Report of Ministry of Health, Treatment and
Medical Education, prevalence of dental
caries among elementary students is 68%.
Dental health indexes are not only indicators
of health status, but also can be features of the
socioeconomic condition. One of these
indexes is decayed, missing and filled teeth
(DMFT), which is used as oral health
evaluation criteria in most researches. The
DMFT index has been widely utilized in
epidemiological surveys of oral health. WHO
recommended assessing and comparing the
experience of dental caries in various
populations. DMFT expresses the mean
number of DMFT in a group of individuals
(1,6).

According to the WHO, about 60-90% of
school children worldwide have dental caries.
The global target specified in the year of 2000

was to ensure that 50% of children worldwide
aged 5-6 years would be caries-free and that
the average DMFT in permanent dentition
index would be reduced to lower than 3.0 at
12 years of age. By 2011, the global average
DMFT index for school children at 12 years
of age was equal 1.67 and 78% of countries
have a DMFT index more than 3.0 (7).

In accord with the United States Surgeon
General’s report, dental caries problem is
declared to be the most frequent chronic
childhood disease of children aged 5-17 years
and is 5 times more common than asthma and
7 times more common than hay fever. The
extent and acuteness of dental caries in
primary and permanent teeth continue to be a
serious problem and should receive unique
attention (8). In addition, a WHO assessment
of global DMFT for 12 year old children
reported that in the 188 countries involved in
their database, that on a global basis, 200,
335, 280 teeth were decayed, filled or missing
among just that age group (9).

Many parameters including oral hygiene
habits, nutrition, cultural, social, economical,
racial habits of the target populations and low
concentration of fluoride in drinking water
can have an effect on DMFT index (10).
Fluoride in drinking water is usually the main
source of fluoride intake, and excessive
consumption of fluoride can cause a wide
range of adverse health effects.

Fluoride is an essential element for human
health. However, excess fluoride may cause
dental and/or skeletal fluorosis whereas, in
areas that are deficient in fluorine,
fluoridation of drinking water or other
methods of fluorine supplementation may
reduce the incidence of dental caries.
Research on the relationship between
fluoride concentration in drinking water and
dental caries has been conducted for more
than 60 years (11-17). In 1984, WHO defined
drinking water fluoridation as a safe and
economical measure of preventing dental
caries and recommended that it be adopted in
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fluoride deficiency countries (11). Drinking
water containing 0.7-1.2 mg/L natural or
added fluoride is beneficial to children during
the time they are developing permanent teeth.
An optimum level fluoride in drinking water
is 1.0 mg/L in temperate climates (18).

At the present time, most of population in
Zahedan city (Southeast of Iran) acquires
their required drinking water from public
distribution system and others from
desalination units in the city, which
desalinates the water using the reverse
osmosis method. The fluoride concentration
in water from desalination units is very low
and consequently this water mixed partially
with raw water, nevertheless fluoride
concentration in final water is less than
normal range. Furthermore, the mean
concentration of fluoride in bottled drinking
water samples sold in Iran is 0.3 mg/L with a
range of 0.00-0.59 mg/L that is less than
optimal level (19). Consequently, low
concentration of fluoride in consumed
drinking water can aid to increase of DMFT
index among 8-12 years old students.

This cross-sectional study focused on 16
elementary schools in four regions of Zahedan
and explores the correlation between oral health
status and oral hygiene habits, caregivers’
assistance in oral hygiene habits, and the use of
dental health care via a questionnaire and an
oral examination of school children. The aim
was to determine DMFT index in the 8-12 years
old students in Zahedan city and also the
determination of fluoride concentration in
drinking water in the studied area and its
compared with standard values.

2. Materials and Methods

This descriptive and cross-sectional study was
conducted during 2012-2013 on 1500 (774
girls and 726 boys) 8-12 years old students
who were randomly selected in Zahedan city
of Sistan and Baluchestan Province in
southeastern Iran (Figure 1) to assess the DMFT
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index. The area of the present study is situated
between 29°29'33” N latitude and 60°52'01"E
longitude at an altitude of 1,352 m above sea
level. It has a semiarid to arid climate with an
average yearly temperature 18.2°C and the
average annual rainfall is <100 mm.

A multistage sampling was performed in
this study. First, Zahedan city was divided
into four districts within which four schools
were randomly selected. The number of boys
and girls from a sample of 1500 (774 girls and
726 boys) people was selected through
visiting 16 elementary schools, the share of
each school was determined according to its
students’ register. Respecting the number of
students of different classes, the share of each
class in each school was determined and
samples were selected randomly.

An oral health examination of all the
participants was conducted by two dentists who
had sufficient clinical experience for this
purpose. The design of the oral health
examination form is derived from the diagnostic
methods and standards for the oral health
examination survey released by the WHO (20)
and it was appropriately modified according to
the dentist’s clinical experience. The number
and conditions of the deciduous and permanent
teeth of the children were recorded.

Furthermore, the questionnaires were
completed by the students under the guidance of
school teachers and the content includes the
demographic information on the student, their
parents or their primary caregiver, including the
sex and age of the student, as well as the
education level and occupation of their parents
or primary caregiver, the oral hygiene habits of
the school children, such as frequency of
brushing, duration of brushing, oral hygiene
techniques (such as using dental floss), and oral
hygiene habits, the student’s perception of
dental caries, the student’s dental health care
experience, and the student’s oral health
knowledge, such as knowledge of the main
cause of dental caries and the main methods of
preventing dental caries.
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Figure 1. Location of studied area

Finally, the DMFT prevalence was
determined in the samples, and its real rate
(confidence interval) with 95% probability
was estimated in the population and the role
of sex and age on DMFT occurrence
was assessed.

Statistical analysis was used to produce a
frequency distribution table, percentages,
averages, and standard deviations for the data
collected. In addition, t-tests and analysis of
variance (ANOVA) were applied to analyze,
compare, and evaluate the oral health status of
the different sexes and ages [by using SPSS
(version 16.2, SPSS Inc., Chicago, IL)]. P = 0.05
were considered indicative of a statistically
significant difference.

3. Results

In this study, more than 1500 8-12 years old
students at 16 elementary schools in Zahedan
city were included as participants. The actual
number of students who was 1500, among

whom 774 (51.6%) students were girls and
726 (48.4%) were boys.

As shown in table 1, the mean DMFT value
was 1.01 £ 1.41 and 1.0 £ 1.41 in the boys and
girls  respectively and  totally  was
1.005 £ 1.41. The results showed that DMFT
index in boys is higher than girls and this
difference was statistically not significant
(P > 0.05).

According to data presented in figure 2 and
table 1, decayed teeth were maximum
prevalence (75.8%) and filling teeth was
minimum prevalence (1.8%). The mean
values of decayed (D) teeth in boys are more
than girls, but the mean values of missing (M)
teeth and filled (F) teeth in girls are more than
boys. Furthermore, according to results of this
study, 56.4% of the students were caries-free.

The results (Table 1) showed that M
(missing) was the highest and D (decayed)
was the lowest index among all the boys. This
fact reflects neglect of oral hygiene and lack
of attention to treating decayed teeth.

Table 1. DMFT prevalence among 8-12 years old students according to gender status

Sex D
Boys 0.88 + 1.32
Girls 0.83 +1.22

0.12 £ 0.46

M F DMF index
0.01 + 0.09 1.01 +1.41
0.02 £ 0.17 1.0+1.41

0.15 + 0.57

DMF: Decayed, missing and filled
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Table 2 shows that the maximum DMFT
prevalence is related to 12 years old students
(1.31 + 1.68) and the minimum DMFT
prevalence is related to 8 years old students
(0.76 £ 1.21). In addition according to results
presented in table 3, the maximum DMFT
prevalence is related to group with tooth
brushing as occasionally.

D (Decayed) M (Missed) F (Filled)
F

M 1.8%

22.4%\ /

\ S
75.8%

Figure 2. Percent of decayed, missing and filled
indexes among total of studied population

Table 4 gives DMFT prevalence among
8-12 years old students of elementary schools
in Zahedan city based on referral to a dentist.
In addition, DMFT prevalence among 8-12
years old students of elementary schools
based on dental floss using has presented in
table 5. Table 6 gives the frequency of
brushing habits among a total of studied
population. As it can be seen from table 6,
28.5% of students never used a brush for
tooth cleaning.

The results of the questionnaire showed
that 63.1% students had consulted and visited
dentist at least one time. Furthermore, 25.3%
students brushed their teeth twice or more
than a day, 42.1% once a day and 28.1% did
not use tooth-brush at all. In addition,
according to findings of this study only 8.6%
of students used dental floss and more than
91% of studied students never treated by a
dentist. Furthermore, 1027 (68.47%) students
only went to a dentist when they had a dental
problem and 168 students (11.2%) had never
visited a dentist.

Table 2. DMFT prevalence among 8-12 years old students in Zahedan city according to age

Age (year) D F DMF index
8 0.66 + 1.13 0.09 + 0.48 0.01 +£0.10 076 £1.21
9 0.77 £ 1.10 0.12 + 0.47 0.01 +£0.11 0.90+1.21
10 0.85 +1.20 0.07 £ 0.38 0.01 £ 0.10 0.93+1.27
11 0.98 +1.32 0.20 + 0.62 0.02 +0.18 120+ 145
12 1.09 + 1.56 0.19 + 0.60 0.02 + 0.17 1.31+1.68

DMFT: Decayed, missing and filled teeth

Table 3. DMFT prevalence among 8-12 years old students in Zahedan city according to tooth brushing

Brushing D M F DMF index
Never 0.90 +1.32 0.14 £ 0.54 0.00 + 0.00 1.04+1.41
Occasionally 1.04 £1.41 0.10 = 0.46 0.03 + 0.17 1.18+1.51
One time 0.83+1.30 0.12 £ 0.50 0.02 £0.17 097+1.4

Twice and more 0.82 +1.15 0.15 + 0.55 0.01 £ 0.12 0.98 + 1.28

DMFT: Decayed, missing and filled teeth

Table 4. DMFT prevalence among 8-12 years old students of elementary schools in Zahedan city based on referral to

dentist

Visit of dentists D M F DMF index
Never 1.12 +1.40 0.12 + 0.32 0.15 + 0.46 1.38 + 1.62
One time 0.80 +1.23 0.14 + 0.54 0.03 £ 0.20 0.96 + 1.35
Twice 0.89 £1.18 0.14 £ 0.47 0.00 £ 0.00 1.03+£1.28
Three time and more a year 0.87 £ 1.30 0.13 + 0.52 0.00 + 0.00 1.01+14

DMFT: Decayed, missing and filled teeth
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Table 5. DMFT prevalence among 8-12 years old students of elementary schools in Zahedan city based on dental

floss using

Dental floss using D M F DMF index

Yes 0.87 +1.24 0.1+0.45 0.04 +0.22 1.01+£1.33

No 0.87 + 1.27 0.14 + 0.53 0.01 +0.12 1.02 +1.38
DMFT: Decayed, missing and filled teeth
Table 6. Brushing habits among total of studied population

Never Occasionally One time Twice and more Total

422 67 632 379 1500

28.1% 4.5% 42.1% 25.3% 100%
4. Discussion (2.99 £ 3.40) was significantly higher than

According to results of this study, the mean
DMFT values in boys (1.01 £+ 1.41) were
higher than girls (1.00 = 1.41), but this
difference was not statistically significant
(P > 0.05). In contrast, The DMFT of 12 year
old students of Behshahr city shown that the
DMFT of girls (1.75 £ 0.19) was more than
DMFT value of boys (1.21 %= 0.16), total
average was equal to 1.48 £ 0.13, while the
average fluoride concentration in drinking
water of this city was equal 0.25 mg/L (21)
and also prevalence of DMFT equal
2.98 = 1.95 in the 12 years old of students of
Baboul town, Iran, was reported by Mahyaee.
According to findings of Mahyaee the DMFT
value in girls was more than in boys (21).
Furthermore, a different study in Dayer city
(in Iran) on students showed that DMFT value
in girls is more than boys (P < 0.05) (22).
Similarly, Chan et al. (23) investigated the
oral health status of school children in
southern Taiwan in 2009 and found that for
the deft and DMFT index for mixed dentition,
girls had higher scores (3.63 = 3.31) than boys
(3.52 + 3.35). In addition, they found that the
prevalence of dental caries for girls (53.49%)
was higher than that for boys (52.02%), and

that boys had a higher filling rate
(56.31 £ 39.70%) than girls (56.07 = 38.52%);
no significant difference was observed

between sexes.

Similar findings were also found in the
study of Chen (24), where the DMFT index of
girls with respect to permanent dentition

that of boys (2.33 = 2.93; P < 0.05). In
addition, the dental caries rate (36.9%) in
permanent teeth for girls was also higher
than for boys (34.32%). Yang et al. (25)
examined the DMFT index for permanent
teeth and found that girls had a higher score
of 1.87 £ 0.16 than boys (1.31 %= 0.12;
P < 0.05) and that the prevalence of dental
caries among girls for permanent dentition
(60.1%) was also higher than for boys
(48.0%; P < 0.05). However, the mean
DMFT score equal 1.80 £ 1.75 (1.95 + 1.91
and 1.65 = 1.55 in the boys’ and girls’
group, respectively) had reported by
Daneshkazemi and Davari (26).

Furthermore, according to the results of the
present study, the DMFT scores in 8-12 years
old students are lower than the global
standards suggested by WHO references
(1.02 + 1.36 vs. 1.5). The DMFT index of the
children between 6 and 9 years old in Mianeh
city, Iran, was 0.347 + 0.09 and 1.41 + 0.161
for permanent teeth and 6.98 + 0.44 and
8.02 = 0.32 for milk teeth, which are higher
than national mean (27).

In Asia, the DMFT index for children at the
age of 12 years in Singapore in 2011 was the
lowest at 0.6, followed by Japan with a score
of 1.4. With the exception of Cambodia’s
score of 3.5 and the Philippines’ score of 3.3
in 2011, the DMFT indices for the various
Asian countries for children at the age of 12
years are all lower than 3.0. In addition,
according to the findings obtained from the 11
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elementary schools in Xiulin Township
DMFT index for permanent dentition was
0.68 (7). However, the prevalence of dental
caries among children aged 5-6 years in
Taiwan was 79.32% in 2011. Furthermore,
the DMFT index for children aged 12 years
in Taiwan was 3.31 in 2000. Although the
index had improved to 2.58 in 2006 (28), it
remains above the global average, which
indicates that there is still a need for further
improvements in the dental health of children
in Taiwan.

As stated earlier the mean DMFT score in
the study area for all ages was 1.02 + 1.36
with D component of 75.8%, M component of
22.4% and F component of 1.8% (Figure 2). It
is clear from table 2 that DMFT index has
increased with aging. The mean DMFT score
in Saudi Arabic was 7.05 (x 4.58) with D
component of 6.02, M component of 0.46 and
F component of 0.57 (29).

According to findings of this study, DMFT
prevalence among 8-12 years old students of
elementary schools, which used dental floss
after eating was less than other. Nevertheless,
this difference was not significant (P > 0.05).

As presented in table 4, maximum DMFT
(1.38 + 1.62) was observed among students
that never seen a dentist per year.
Furthermore, ANOVA analysis showed that
there is not a significant correlation between
DMFT index and brushing times.

As for the category of brushing teeth after
eating, the minority of the students 67 (4.5%)
sometimes brushed their teeth after eating and
sometimes did not. A total of 632 (42.1%)
students brushed their teeth every day,
whereas 422 (28.1%) students did not brush
their teeth daily. Furthermore, a total of 379
(25.3%) students brushed their teeth twice or
more every day.

In summary, children with poor oral
hygiene habits have poor oral health.
Although the analyses of health care habits
and oral health status of school children did
not show significant differences, the
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prevalence of dental caries among children
who have never seen a dentist and among
children who only see a dentist when they have
dental problems is higher than among those
who have regular or occasional check-ups.

At present study, the mean concentration of
fluoride in 12 samples from different points of
distribution system in the city was 0.83 = 0.11
mg/L that is less than the guideline by WHO
(1.5 mg/L) (18), and hence the accessibility of
supplementary sources of fluoride must also
be considered and taken into account in the
planning of programs in public health
dentistry. It can be assumed that a low
concentration of fluoride in drinking water
can increase the rate of DMFT prevalence in
children’s. The results of a study that was
performed by Aghdasi et al. study showed a
weak relationship between fluoride
concentrations and DMFT index in Piranshahr
students, Iran, (correlation coefficient of
<0.035), while this value for Poldasht
students, Iran, was found higher (correlation
coefficient 0.575) (30). Nonetheless, Rahmani
et al. (31) and Bazrafshan et al. (32) were
reported that, although there is a relationship
between dental caries and fluoride levels of
drinking water, this relationship is not
significant and in the case of low levels of
fluoride in drinking water, there will be no
need to add fluoride to drinking water and it
may be supplemented in other sources.
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