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ABSTRACT

Statement of the Problem: Oral health is one of the most important public health prob-
lems. The DMF index is used to assess oral health status.

Purpose: This study was performed to evaluate oral health status based on DMF index in
adults in Fars province.

Materials and Method: This cross-sectional study was performed on 8911 people aged 40
to 70 years under the Kharameh cohort study in 2020. Demographic and oral health factors
were collected during interviews and clinical evaluation. T test, ANOVA, and linear regres-
sion tests were used for data analysis.

Results: The mean and standard deviation of DMF index was 18.06+8.7in all individuals
under study. Multiple linear regression results showed that diabetes (OR=1.1 95%CI: 0.9-
1.9 p= 0.0001), smoking (OR=4.4 95%CI: 4-4.9 p= 0.0001) and underweight (OR=2.1
95%Cl: 1.1-3.1 p= 0.0001) are the factors affecting the increase in DMF index. Other fac-
tors such as high level of education, economic and social class, flossing, and living in a
village have been inversely related to the DMF index.

Conclusion: The results of this study are a warning about the importance of reducing dental
costs to increase the level of access of people with low economic and social levels and in-
crease health literacy in relation to oral health.
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Introduction

of the total population, have permanent tooth decay [8].

Oral health is a crucial component of public health [1]
that is directly related to people's health [2-3]. It affects
many personal activities such as eating, talking, social
communication and quality of life, to the extent that the
World Health Organization has identified oral health as
one of the most prevalent and important public health
problems [4], Oral health includes a wide range of oral
diseases, one of which happens to be tooth decay [5].
Tooth decay is a major public health concern [6-7]
affecting people of all ages, genders, races and econom-
ic and social classes [2]. According to the World Health
Organization, approximately 3.5 billion people, 35.5%

Furthermore, about 30% of people aged 65 to 74,
worldwide, do not have any healthy teeth [4]. The prev-
alence of tooth decay is also high in Iran. The findings
of a national study conducted between 2001 and 2002 in
Iran showed that the average tooth decay in 18-year-
olds was 3.4 and in 35-45-year-olds; it was 11 times
higher than that of everyone else [4].

Tooth decay occurs when pathogenic bacteria has
covered the tooth surface [6]. Although reversible in the
early stages, it progresses slowly and destroys hard
tooth tissue if left untreated [9]. This can even lead to
tooth loss, which in turn causes malfunction and social
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discomfort to people affected [10]. Tooth decay is a
multifactorial disease [7], which mostly depends on
eating habits such as sugar intake and individual behav-
iors [3]. In several studies conducted around the world,
various factors have been identified in the prevalence of
tooth decay, including: gender [11], age [12], level of
education brushing [4], smoking [13], environmental
factors [14] and economic and social class [11].

The most important indicator used to assess oral
health status is the DMF index [4], which is recom-
mended by the World Health Organization to determine
and compare the rate of tooth decay in a population
[15]. This index shows the number of decayed, missing
and filled teeth and is used to evaluate and control oral
health interventions, design policies, and implement
interventional programs. Most epidemiological studies
in this regard focus on children [6], thus adults have
received less attention [4]. Nonetheless, evaluating
adults’ oral health status is essential for planning and
performing appropriate interventions for the develop-
ment of oral health policies. Therefore, this study aimed
to evaluate the oral health status in adults residing in
Kharameh city of Fars province.

Materials and Method

The present study is a cross-sectional descriptive-
analytical study conducted using baseline data from the
Kharameh cohort study (Fars province-lran) yielded
from 8911 individuals aged from 40 to 70 years old in
2020. Kharameh population-based cohort study is a part
of the Persian Cohort study in Iran, which aims to inves-
tigate the risk factors for non-communicable diseases in
their subjects. After obtaining consent from individuals,
questionnaires were administered by trained health-care
staff during face-to-face interviews. All demographic
information, disease status, economic and social status
and lifestyle and behavioral factors were collected dur-
ing the interviews, following a clinical examinations
and anthropometric measurements performed for all
subjects. Other details of cohort studies can be seen in
other publications [16].

The information required for this study included
demographic information such as age, sex, body mass
index, level of education, place of residence, smoking
habits, economic and social status and diabetes history.
In addition, other required data included the infor-
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mation on oral health, including number of decayed
teeth, number of missing teeth, number of filled teeth
and number of times that brushing, flossing and mouth-
wash was employed during the day.

Moreover, the socio-economic status of households
was calculated using the principle component analysis
method. The resulting asset index was subsequently
divided into 5 categories (poorest - poorer - medium
level - richer - richest). To calculate this index, variables
related to people's owned properties were used. These
variables included the type of residential ownership
(owned or rented), area of residential (in square meters),
number of rooms, ownership of landline telephone,
washing machine, dishwasher, Flat-screen TV, refriger-
ator, vacuum cleaner, personal computer/laptop, access
to the Internet at home, access to bathroom and toilet
and finally car ownership status and its price.

To assess the oral health status of the subjects the
DMF index was used. This index was calculated based
on the results of examining the condition of the teeth in
terms of the number of decayed, filled and missing
teeth. Oral and dental examinations were performed by
trained dentists on field, using a probe, mirror and cot-
ton rolls, in order to score each participant using the
DMF index. Finally, frequency and standard deviation
were used to describe quantitative variables, and fre-
quency or frequency percentage was used for qualitative
variables. After examining the normality of variables, if
normal, t-test was used to examine the difference be-
tween mean DMF indices between two groups, and if
not normal, Mann-Whitney test was used. Furthermore,
to evaluate the difference between the mean DMF indi-
ces in more than three groups, ANOVA statistical test
was applied for normal data and if not normal, Cross-
Wallis test was used. To detect differences in between
groups, Bonferroni test has been used. Additionally, in
order to identify the factors affecting the increase in
DMF index, simple and multiple linear regression was
applied. Significance level was considered less than
0.05 for all tests and all analyses were performed using
the STATA version 13 software.

Results

The present study was performed on 8911 individuals
aged between 40 to 70 years old from the Persian Kha-
rameh cohort study. 43.3% of the subjects were male
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and 56.6% were female. 46% of people were in the age
group of 40 to 50 years old, 34.4%, 50 to 60 years old
and 19.5%, 60 to 70 years old. 65.3% of subjects did not
use a toothbrush; only 28.2% brushed once a day, 5.8%
twice a day, and 2.3% of people brushed three times a
day. Further demographic and oral health information of
the subjects are shown in Table 1.

Based on the results of this study, the mean and
standard deviation (SD) DMF in all subjects was 18.06+
8.7 and the mean (SD) number of decayed, missing, and
filled teeth was 5.9+5.6, 10.7£7.5, and 2.7+1.3 respec-
tively. The results of independent t test and Mann-
Whitney test in evaluating the difference between the
mean DMF at the levels of two-state qualitative varia-
bles showed that there was a statistically significant
difference in the mean DMF between women and men
(p< 0.0001), smokers and non-smokers (p< 0.0001),
urban and rural populations (p< 0.0001), as well as bet-

Table 1: Demographic characteristics and oral health informa-
tion of adults aged 40 to 70 years old living in Kharameh city

Variable Level N %
40-50 4103 46
Age 51-60 3070 34.4
61-70 1738 19.5
Sex Male 3866 43.3
Female 5045 56.6
Iliterate 4372 49
Primary 2349 26.3
Education Secondary 1009 11.3
High-school 636 7.14
University 545 6.12
. . No 6884 77.2
Smoking habits Yes 2027 297
Residence Urban 3195 35.8
Rural 5716 64.1
Under weight 287 3.22
BMI Normal 3082 34.6
Over weight 3820 42.88
Obese 1719 19.3
Poorest 1682 18.8
Poor 1752 19.6
SES Middle 1765 19.8
Richer 1816 20.3
Richest 1896 21.3
. . No 7668 86.05
Diabetes History Yes 1243 139
No 8829 99.08
Mouthwash Use Yes 82 0.92
Once/Day 2519 28.2
. . Twice/Day 520 5.8
Bl s Three times/Day 209 2.3
None 5663 65.3
Flossing No 8314 93.3
Yes 597 6.7

ween subjects who floss and those who do not (p<
0.0001). However, at different levels of mouthwash use,
no statistically significant difference was observed in
DMF index numbers (Table 2).

Based on the results of ANOVA and Kruskal-Wallis
analyses, for investigating the difference in the mean
DMF in the levels of qualitative variables with more
than two levels, significant statistical difference between
the mean DMF at different levels of education (p<
0.0001), body mass index (p< 0.0001), economic and
social class (p< 0.000) and use of toothbrush (p<
0.0001) was witnessed, whereas this was not the case in
between different age levels (Table 2).

The results of simple linear regression also dis-
played a statistically significant relationship between
mean DMF and education level, smoking, place of resi-
dence, body mass index, socioeconomic status, diabetes
and flossing.

Multiple linear regression test was used to control
confounders. The results showed that diabetes, smoking
and being underweight were effective factors in increas-
ing the DMF index in such a way that after controlling
for other variables, the mean DMF in diabetic individu-
als was 1.4 units higher than non-diabetics (p< 0.0001),
smokers 4.4 units higher than non-smokers (p<0.0001)
and in low weight people, 2.1 units more than people
with normal BMI (p< 0.0001).

Other factors had a protective role so that the mean
DMF after controlling for other factors in people with
dental flossing habits was 1.3 units less than those who
did not floss (p< 0.0001), and in the rural population it
was 2.7 units less than the urban population (p<0.0001).

Furthermore, with increase in the level of education,
the average DMF index decreased in such a manner that
after controlling for other factors, the average DMF
index were 2 units, 2.9 units, 3.4 units and 5.7 units less
in subjects with primary education, secondary educa-
tion, high school education and university education
respectively in comparison to those with no education at
all. Other factors including economic and social class
are shown in Table 3.

Discussion

In this study, the mean DMF index (standard deviation)
in all subjects was 18.06+8.7. Although, no statistically
significant difference between the mean DMF in the age
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Table 2: Mean number of decayed, missing, filled teeth and DMF index based on demographic variables of factors related to oral

health in adults 40 to 70 years old living in Kharameh city

. Decayed Missing Filled DMF
VAT B Meant S.D* Meant S.D* MeantSD* _ Meant S.D* S
40-50 6.1+5.7 10.3+£7.3 1.4+2.8 17.948.7
Age 51-60 5.9455 11.08+7.6 1.2+2.6 18.2+8.8 0.3
61-70 5.6+5.4 10.8£7.6 1.4+ 2.8 17.94+8.6
Sex Male 6.8+£6.2 11.1+7.8 1.1+2.6 19.249.2 0.0001
Female 5.3+5.1 10.3£7.2 1.4+2.8 17.1+8.2
Iliterate 6.4+5.6 12.2+7.6 0.5+1.7 19.2+8.6
Primary 5.9+5.6 9.9+7.1 1.4+2.7 17.3£8.6
Education Secondary 5.7+5.8 9.4+7.09 2.1+3.2 17.3+8.9 0.0001
High-school 5.4+5.6 8.7+£6.8 2.7£3.5 16.9+8.6
University 3.2+4.3 6.31+5.6 4.3+4.1 13.6+7.6
. . No 5.545.3 9.9+7.1 1.5+£2.9 17.01+8.4
Smoking habits Yes 7.5:6.4 13.2+8.03 0.8142.2 21.6+8.38 0.0001
id Urban 5.7+5.7 10.5+7.08 2.4+3.6 18.7+8.3
Residence Rural 6.1455 10.8+7.7 0.72+1.9 17.6:8.9 0.0001
Under weight 7.8+6.5 14.5+8.9 0.4+2.5 22.7+8.9
Normal 6.6+5.9 11.8+7.9 1.08+£2.5 19.5+8.8
BMI Over weight 5.5+5.4 10.02+7.1 1.5+3.01 17.1+8.5 0.0001
Obese 5.4+5.2 9.5+6.7 1.442.7 16.4+8.2
Poorest 7.07£5.8 11.84+7.8 0.2+0.9 19.448.8
Poor 6.3+5.5 11.9+7.7 0.5+1.6 18.8+8.8
SES Middle 6.1+5.6 10.9+7.5 0.08+2.09 17.948.7 0.0001
Richer 5.845.7 10.1+£7.1 1.7£2.9 17.6+8.6
Richest 4.6+5.3 8.8+6.8 3.1+3.8 16.7+6.3
. . No 5.9+£5.6 10.5£7.5 1.3+2.7 17.848.7
Rl al 5y Yes 63459 11,5475 13127 19.2:8.4 0.0001
No 5.9+5.6 10.7+£7.1 11.3+2.7 18+8.7
I EE NSRS Yes 5.9+5.4 8.5:6.1 2436 16.6+8 0.13
Once/day 4.8+5 8.5+6.5 2.2+3.3 15.2+7.9
_ _ Twice/Day 6.4+6.1 9+6.8 1.9+43.3 175485
Brushing Habits -y, o6 times/Day 5.945.7 9.746.9 2434 17.6:8.3 0.0001
None 6.4+5.8 11.8+7.7 0.8+£2.3 19.248.8
Flossing No 6+5.6 10.9+£7.5 1.2+2.6 18.248.7 0.0001
Yes 545 4.9+6.7 3.2+£3.9 15.14£7.7

*S.D: Standard Deviation

p Value: T-test and Mann-Whitney for two-state qualitative variables, Anova and Kruskal-Wallis for qualitative variables with more than two-states

groups of 40 to 50, 50 to 60 and 60 to 70 was observed,
but, we must keep in mind that the number of people in
all three age groups were not equal, and people between
the ages of 61 and 70 were about half the size of any
other age group. On the other hand, the younger genera-
tion is at higher risk of tooth decay due to higher con-
sumption of sweets and less consumption of completely
natural dairy products. Of course, today, due to the
higher treatment and diagnostic facilities, people treat
their decayed teeth faster, while in the past, these facili-
ties were less.

These can be effective in reducing this difference.
Mean DMF index in this study was higher than other
previously conducted similar studies. In a previous
study conducted in Iran’s Kurdistan, the DMF index
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mean in the age group of 35 to 45 years was equal to 7.8
[4], and in another study this number was in Iran 14.8.
In Japan 12.2, Malaysia 12.1, South Korea 5.2 and Tur-
key 10.8 [17]. Additionally, in a study conducted in
Kosovar, the mean DMF index was 11.6 for people
aged 35 to 44 and 13.6 for people aged 45 to 65 [6]. In
eastern China this number was 3.5 [18], in Italy 4.3 [11]
and 14, between Greece’s 35-75 years old population
[14]. This difference in the average DMF index could be
due to cultural, economic and social differences as well
as access to oral health services and healthcare in gen-
eral in the study location. Another reason could be at-
tributed to the differences existing in these populations
given that they could not be completely similar.

The results of this study demonstrated that mean
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Table 3: Results of simple and multiple linear regressions to predict the factors affecting the DMF index in adults aged from 40 to 70

years old in Kharameh

Simple linear regression

Multiple linear regression

Variable Level

(C19%695)B p Value (C1%695)B p Value
Illiterate - -
Primary 1.9(-15,-2.3) 0.0001 2(-1.5,-2.4) 0.0001
Education Secondary -1.9(-1.3,-2.5) 0.0001 -2.9(-2.3,-3.5) 0.0001
High-School  -2.3(-1.6-3) 0.0001 3.4(-2.7,-4.1) 0.0001
University  -5.3(-45,-6.1) 0.0001 5.7(-4.9,-6.6) 0.0001
. . No - - - -
SR a1 Yes 4.6(4.1,5) 0.0001 4.4(4,4.9) 0.0001
Residence Urban = =
Rural 1.1(-0.7,-1.4) 0.0001 2.7(23-31) 0.00001
Normal - -
- Under weight  3.2(2.1,4.2) 0.0001 21(113.1) 0.0001
Overweight  -2.3(-1.9,-2.7) 0.0001 1.7 (1321 0.0001
Obese -3(-2.5,-3.5) 0.0001 2.4(-1.9,-2.9) 0.0001
Poorest - - - -
Poorer 10.36(-0.9,0.21) 0.2 -0.33(-0.8,0.2) 03
SES Middle -1.2(-0.63,-1.7) 0.0001 -0.95(-03,-1.5) 0.003
Richer -1.5(-0.93,-2.09) 0.0001 1. 2(-05,-18) 0.001
Richest -2.4(-1.8,-3) 0.0001 -1.2(-0.5,-1.8) 0.005
. . No - - - -
Rl al 5y Yes 13(0.8-1.8) 0.0001 1.409-1.9) 0.0001
Flossing No = = = =
Yes -3.3(-2.4,-38) 0.0001 -1.3(-0.6,-2) 0.0001

DMF in smokers was 4.6 units higher than non-
smokers, therefore being the most effective in increas-
ing the mean of this index compared to any other factor
under study. Yet only few studies on smoking in the
adult population of Iran have been carried out hence
further investigation in this regard is necessary. In addi-
tion, in the present study, the mean DMF in low weight
individuals was 3.2 units higher than individuals with
normal weight, consistent with the results of a similar
study in South Korea [8], nevertheless in a number of
other studies, obesity has caused an increase in DMF
index [3, 18-19].

Higher education, economic and social levels in our
study reduced the DMF index, in consistency with the
results of many other prior studies [20-21]. Research
carried out in Greece [14], Italy [11] and between 20 to
90-year-old Iranians and Brazilian adults, concluded
that a higher level of education, economic and social
class reduces the DMF index. However, it should be
stressed that people with higher levels of education are
in better economic, social and financial conditions,
therefore oral health care facilities are more accessible
to them, hence reducing the DMF average.

In our study, subjects living in the rural areas had a
reduced DMF index mean; these results are in contrast
with a number of other conducted studies including a

study carried out in Vietnam reporting that the average
DMF in urban areas is lower than those of the rural [21].
In the study of Kosovar adults, no difference in the
DMF mean between rural and urban populations was
apparent [6]. This variation in observations from differ-
ent regions could be due to diverse cultures and life-
styles of subjects under study. As an example, in rural
Iran, consumption of sweets that cause tooth decay hap-
pens to be less, whereas local milk and dairy consump-
tion is higher in comparison to the urban population.

In our study, there was no difference in mean DMF
between male and female subjects of different age
groups. While some studies have shown mean DMF
increases with older age [14, 21] and in women [14],
other studies, on the contrary, have shown that this in-
dex is higher in men [20].

Moreover, in our study among effective components
on oral hygiene, flossing, like many other studies [22],
reduces the mean DMF in individuals. In general, we
should keep in mind that subjects in different studies do
not fall in the same age groups; these studies have been
conducted in different parts of the world with different
cultures, economic and social conditions, insurance
coverages and health care services with varied oral and
tooth care procedures. Therefore, we must be cautious
in comparing the results of these studies.
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This study is cross-sectional and therefore the cause
and effect relationship of some of the variables in the
study may not be properly identified. Our study was
also limited to a certain area with cultural, economic
and social conditions specific to people living in that
area. As a result, the results may not be easily general-
ized to other communities. However, this study, com-
pared to many other studies in this field, has been per-
formed on a large number of people.

Conclusion

As the results of the present study show, low levels of
education, economic and social status along with low
weight are the factors that increase the mean DMF. This
indicates little access to health information and dental
care services. It should be emphasized that in Iran, most
dental services are not covered by insurance services,
while the cost of these services tend to be very high. As
a result, people with lower income and of lower social
class, face financial difficulties for benefiting from oral
health services, thus their DMF index increases. The
results of this study help health policy makers take ap-
propriate measures to solve the unfavorable health situa-
tion of the oral health in adults, including covering these
benefits under health insurance services.
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