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ABSTRACT

Introduction: There is a few studies regarding problems
of oral health especially among adult groups in Jordan. This
study was designed to use the Decayed, Missing and Filled
Teeth (DMFT) index as an indicator for dental health status.
Moreover, this index was used to find out the association be-
tween dietary habits, eating practices and the dental health
status among Jordanians patients who had high DMFT index.

Methods: A private clinic-based cross-sectional study was
conducted on 204 patients aged 18-64 years who visited
eleven private dental clinics in Jordan. DMFT index was the
examination tool of oral health status among the patients. A
questionnaire was used during face-to-face interviews to col-
lect data regarding socio-demographic characteristics, an-
thropometric data, dental behavior, and dietary data. SPSS
(version 23) was used to conduct the statistical analysis and
the statistical significance set at p-value <0.05.

Results: The mean (SD) values DMFT index in the patients
was 14.8+1.3. About (62.25%) of the patients was classified
as “High DMFT index” group which reflects index values
higher than 13.9. Variables including age, gender, educational
status, frequency of tooth brushing per day, frequency of us-
ing mouthwash per day, and smoking, were all used to adjust
the relative risk between dietary habits, eating practices and
being classified within “High DMFT index” group. It was no-
ticed that the higher frequency intake of soft drinks, candies,
chocolate, citric juices, junk foods, Arabic sweets, and sweet-
ened juices, the higher the odds of being classified within
“High DMFT index” group.
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Conclusion: Unfortunately, our study revealed that the av-
erage DMFT index was very high. It is well-known that den-
tal problems may affect patients throughout their lifetime.
Therefore, the oral health status among Jordanians should be
enhanced through making significant modifications in their
dental behavior, dietary habits, and eating practices.
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INTRODUCTION

Dental caries is the disease that affecting the teeth of al-
most every individual during their adult life with an average
ranges between 5 and 10 teeth per each individuall. Actually,
dental caries is a global indicator of oral health? and its ef-
fect on the quality of life is highly strong3. This disease
through its ability in demineralizing and destructing the teeth
will cause cavitation of the teeth*. In severe cases, dental
caries can cause eating difficulty®> and also can bad breath®.
Furthermore, an infection can spread to the surrounding soft
tissues of the tooth and this may cause inflammation of
these tissues and even may cause tooth loss>.

Dental caries measurement is calculated by the sum of the
number of decayed (D) teeth, number of missed (M) teeth,
and the number of filled (F) teeth (DMFT index)’. The
Decayed, Missing and Filled Teeth (DMFT) index has is a
global index that used in epidemiological studies for assess-
ing the status of oral, dental health, and health status of the
community®. Moreover, this remarkable index is used in com-
munity studies for the evaluation and monitoring of oral
health interventions related to this area®.

One of the crucial organs of the body that impact people
health is the oral cavity which cooperate greatly with different
organs in the body!0. Daily activities of people affected by ap-
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propriate health of this cavity and these activities may include
eating, talking, and people appearances and social relation-
ships!!. Some practices such as poor tooth brushing habits,
increased intake of fermentable carbohydrates, and low level
of awareness about oral health are all possible factors for the
prevalence of dental caries!. Likewise, some of the sociode-
mographic factors and eating habits, also increase the preva-
lence of dental caries!2,

The prevalence of dental caries varies from country to
country but an increased prevalence of dental caries is no-
ticed in developing countries’. This is highly attributed to the,
socioeconomic conditions in addition to dietary habits and a
lack of education!3. To date, there is a few studies that fo-
cused on the oral health especially among adult groups in
Jordan. For this reason, the present the aim of the study was
to evaluate the DMFT index and the level of severity of the
disease among patients attended dentist clinics in Jordan and
to study the association of this remarkable index with dietary
habits and eating practices of Jordanian people.

MATERIALS AND METHODS
Study Design and Participants

This was a cross sectional study involving a total of 204 pa-
tients aged 18-64 years consist of 134 males and 70 females.
They were recruited randomly between Jan 2021 to May
2021, from eleven private dental clinics in Amman, Jordan. To
calculate the sample size, the following formula was used:

n=22; 42 P(1-P)E

Where n is the number of participants, Z2 = (1.96)2 for
95% confidence, e is the maximum tolerable error for the
prevalence estimate (0.05), and P is the “best guess” was es-
timated as 85%, as was estimated Indial4.

Clinical examination (intra-oral examination)

Prior to our visits to the private dental clinics; an agreement
was done with an experienced dentist to perform oral examina-
tion to determine DMFT index (decayed, missing and filled teeth
index) using the procedures determined by the WHO Basic Oral
Health Survey!> method which classify the DMFT index into four
categories as shown in (Figure 1). Within the study period, every

Figure 1. DMFT index Classifications, (WHO, 2013).

DMFT index Classification
<5.0 Very low
5.0-8.9 Low
9.0-13.9 Moderate
> 13.9 High
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patient visited the private dental clinic had signed an informed
consent form of the study. Ethical approval was given by Ethics
Committee of the Faculty of Agriculture/ Mu'tah University.

Data Collection

Face-to-face interview was performed by with each patient
to collect data using questionnaire composed of four sections.
The first section included socio-demographic characteristics of
the patients. The second part included anthropometric data to
determine body mass index (BMI) using the formula: BMI =
weight in kg / (height in m)2. The classification was according
to WHO!6 classification in which underweight (<18.5 kg/m?),
normal (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?2), and
obese (=30.0 kg/m?).The third section, which was reviewed by
the experienced dentist, included data reacted to dental be-
havior which investigated frequency of the tooth brushing, the
frequency of use mouthwash, and the frequency of dental visit.
The last section was validated food frequency questionnaire
(FFQ) included questions related to frequency intake of main
food groups (fruits, vegetables, milk, grains) in addition to
questions related to some unhealthy foods and drinks including
(soft drink, candies, chocolate, citric juices, caffeinated drinks,
junk foods, Arabic sweets, and sweetened juices). The reliabil-
ity of the FFQ was calculated using test-retest procedure on a
sample of 40 subjects. The value of Spearman’s correlation co-
efficient of reliability was (r = 0.812).

Statistical analysis

The statistical analysis of data was performed by using the
Graduate Pack SPSS 23.0 for windows 2010. Frequencies and
percentages were calculated for the socio-demographic charac-
teristics, oral hygiene habits, smoking, and BMI variables.
Differences among subjects within different groups of DMFT in-
dex were examined using chi-square test (x) for categorical
variables. Adjusted Odds ratios (AOR) were obtained from bi-
nary logistic regression test and 95% confidence interval (95%
CI) was also determined to find out the dietary habits as pre-
dictors for increased DMFT index. The cutoff point was the score
of patients within the group of “High DMFT index” (> 13.9).

RESULTS

Socio-demographic characteristics are shown in (Table 1).
The patients’ age ranged between 18 and 64 years. Most of
the patients were higher than 45 years. Regarding gender,
males patients were approximately twice of the females pa-
tients. Moreover, higher percentages were shown for di-
vorced patients (45.1%), patients with low education level
(57.8%), smoker patients (74.5%), and patients with higher
monthly income (53.4%) in comparison with other groups
within each variable. Surprisingly, the majority of the pa-
tients had normal BMI with a percentage of (41.2%).
According to our results, most of the patients had negative
oral hygiene habits. Most of the patient had never brush
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Table 1. Socio-demographic characteristics, oral hygiene habits,
smoking, and BMI of the patients attended private dentist clinics
(n=204).

Variables N (%)
18-24 42 (20.6)
25-34 44 (21.6)
Age (years)
35-44 57 (27.9)
45-64 61 (29.9)
Male 134 (65.7)
Gender
Female 70 (34.3)
Single 34 (16.7)
Marital status Married 78 (38.2)
Divorced 92 (45.1)
Low 118 (57.8)
Educational status Moderate 49 (24.0)
High 37 (18.2)
0 121 (59.3)
Frequency of tooth
brushing per day 1 72(35.3)
>2 11 (5.4)
0 132 (64.7)
Frequency of using
mouthwash per day 1 63 (30.9)
>2 9 (4.4)
Yes 152 (74.5)
Smoking
No 52 (25.5)
Underweight 22 (10.8)
Normal 84 (41.2)
BMI
Overweight 46 (22.5)
Obese 52 (25.5)
> 500 JOD 109 (53.4)
Total income
< 500 JOD 95 (46.6)

their teeth or use mouthwash with a percentages of
(59.3%) and (64.7), respectively.

Mean of DMFT index for all participants was 14.8+1.3. The
results as shown in (Figure 2) illustrated that (62.25%) of the
patients were within the “High DMFT index” group according
to of DMFT index classification with a score (>13.9). The per-
centages of patients were lower in the other groups with the
lowest percentage was among the “very low DMFT index”
group (2.94%).

Results of chi-square analysis as shown in Table 2 indicated
that the subgroups within each variables either made signifi-
cant difference within different groups of DMFT index or did-
n't make any significant differences. Subgroups within the
variables of age, gender, educational status, frequency of
tooth brushing per day, frequency of using mouthwash per
day, and smoking, had all significant differences within groups
of DMFT index. Within high DMFT index group, patients with
an age 45-64 had a higher prevalence (34.7%) than other
groups. Also, males had higher prevalence (73.2%) than fe-
males. Likewise, the prevalence was high in a patients with
low education status (66.2%), patients who didn't brush their
teeth (65.4%), patients who didn’t use mouthwash (72.4%),
and patients who were smoking (79.5%). On the other hand,
subgroups within the rest of the variables including marital
status, BMI, and total income, didn’t have any significant dif-
ferences within groups of DMFT index.

Table 3 depicts the dietary habits and eating practices as
predictors for increased DMFT index among patients of high
DMFT index group. The odds of having higher score of DMFT
decreased with higher intake of vegetables, fruits, milk prod-
ucts, and grains, indicating their roles as a protective factors
for increased score of DMFT index. In contrast, a higher risk
of having higher score of DMFT increased with higher intake
of soft drinks, candies, chocolate, citric juices, junk foods,
Arabic sweets, and sweetened juices.

DISCUSSION

In our study we used the DMFT index which is a significant
tool that is most often used to calculate the level of caries in-
dex among different communities!’. Patients in our study were
categorized into four groups according to their age. Most of
the patients with “High DMFT index” were from elderly partic-
ipants (45-64) yr old, followed by patients of (35-44) yr old. In
comparison to other studies, the DMFT index in people aged
35 to 45 yr old was in Iran, Japan, Malaysia, South Korea, and
in Turkey was 14.8%, 12.28%, 12.10%, 5.2%, and 10.8%, re-
spectively!8, The mean value of DMFT index was higher than
that found by the National Institute of Dental and Craniofacial
Research!® which indicated that the mean number of DMFT is
10.7 among females between 20 and 64 years of age.
Likewise, our results was higher than that found by Liu et al.2
in the study conducted in the Northeast China. The later study
indicated that the DMFT index was13.9.
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Figura 2. Distribution of patients among DMFT index classification.
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Results of our study showed a significant increase of DMFT
with age and this was in accordance with results carried out
in Australia®!. According to gender variable, our results was
consistent with that found by a study conducted by Henriksen
et al.22 which revealed that a significant increase in decayed
teeth in males. Regarding educational level, our results
showed inverse correlations between education levels and
DMFT and this results reinforce those found by Tafere et al.23.
The findings of this study showed that brushing and using
mouthwash enhance the DMFT index. These results are sim-
ilar to a study carried by Melo et al.2* who reported that reg-
ular tooth brushing and using oral mouth washing improved
the oral health. Higher percentage of Smokers among
Jordanian population was the reason beyond our investigat-
ing of its effect on oral health. Our results were in agreement
with that found by a study conducted by Golmohamadi et
al.Z%; which concluded that the increased number of smoked
cigarettes was associated with higher DMFT index.

Dietary habits are important predictors for oral health. Our
results send a warning to people who prefer processed or
ready foods more than natural foods. Generally talking, be-
tween meals, the consumption of sweetened foods and drinks
leads to the development of caries in children and unfortu-
nately is associated with obesity in adults?6. In our study, it
was found that DMFT index increased with higher intake of
soft drinks, candies, chocolate, citric juices, junk foods, Arabic
sweets, and sweetened juices. This is in agreement with re-
sults of a study conducted by Jones et al.?7, which indicated
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the presence of significant correlation between the consump-
tion of soft drink and DMFT index. Moreover, many previous
studies which revealed a correlation between sugar con-
sumption and caries incidence and in children® and in
adults??. On the other side, our results indicted the protective
role of vegetables, fruits, and milk products as higher con-
sumption of these natural foods was associated with lower
DMFT index. Actually, these results were in accordance re-
garding vegetables but was contradicted regarding fruits with
a recent study conducted by Tenelanda-Lopez et al.30 in
Ecuador, which showed that higher the consumption of veg-
etables was associated with the lower the levels of caries and
that higher risk of having cavities was associated with higher
fruit consumption. In addition to that the former study also
revealed that Milk consumption was not associated with the
caries index.

CONCLUSION

This study revealed that high percentage of dental patients
in Amman, Jordan are classified as with “High DMFT index
group” and this reflected an alarming issue regarding oral
health status. It was obviously noted that the patients with
high DMFT index were having higher intake of cariogenic
foods such as soft drinks, candies, chocolate, citric juices,
junk foods, Arabic sweets, and sweetened juices. In contrast,
those patients were not aware of the protective role of some
foods that protect them from cavities. Further studies should
be conducted to find out more associations with other factors
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Table 2. Distribution of patients within different groups of DMFT index in relation to Socio-demographic characteristics, oral hygiene ha-
bits, smoking, and BMI variables.

Variables Very low DMFT LowDMFT Moderate DMFT High DMFT -value ?
index N (%) index N (%) index N (%) index N (%) P
18-24 3 (50.0) 9 (50.0) 8 (15.1) 22 (17.3)
25-34 1(16.7) 3(16.7) 11 (20.8) 29 (22.8)
Age (years) 0.017*
35-44 2 (33.3) 4 (22.2) 19 (35.8) 32 (25.2)
45-64 0 (0.0) 2 (11.1) 15 (28.3) 44 (34.7)
Male 1(16.7) 7 (38.9) 33 (62.3) 93 (73.2)
Gender 0.033*
Female 5(83.3) 11 (61.1) 20 (37.7) 34 (26.8)
Single 0 (0.0) 8 (44.4) 9 (17.0) 17 (13.4)
Marital status Married 3 (50.0) 6 (33.3) 29 (54.7) 40 (31.5) 0.779
Divorced 3 (50.0) 4 (22.2) 15 (28.3) 70 (55.1)
Low 1(16.7) 3(16.7) 30 (56.6) 84 (66.2)
Educational status Moderate 2 (33.3) 9 (50.0) 9 (17.0) 29 (22.8) 0.042*
High 3 (50.0) 6 (33.3) 14 (26.4) 14 (11.0)
0 5(83.3) 14 (77.8) 19 (35.9) 83 (65.4)
Frequency of tooth %
brushing per day 1 1(16.7) 4 (22.2) 28 (52.8) 39 (30.7) < 0.001
>2 0 (0.0) 0 (0.0) 6 (11.3) 5(3.9)
0 4 (66.7) 14 (77.8) 22 (41.6) 92 (72.4)
Frequency of using «
mouthwash per day 1 2 (33.3) 2 (11.1) 28 (52.8) 31 (34.4) < 0.001
>2 0 (0.0) 2 (11.1) 3(5.6) 4 (3.2)
Yes 2 (33.3) 6 (33.3) 43 (81.1) 101 (79.5)
Smoking 0.008*
No 4 (66.7) 12 (66.7) 10 (18.9) 26 (20.5)
Underweight 1(16.7) 5(27.8) 11 (20.8) 5 (4.0)
Normal 2 (33.3) 6 (33.3) 18 (34.0) 58 (45.7)
BMI 0.766
Overweight 2 (33.3) 4 (22.2) 12 (22.6) 28 (22.0)
Obese 1(16.7) 3(16.7) 12 (22.6) 36 (28.3)
> 500 JOD 3 (50.0) 10 (55.6) 29 (54.7) 67 (52.8)
Total income 0.494
< 500 JOD 3 (50.0) 8 (44.4) 24 (45.3) 60 (47.2)

a: p- value of chi-square test.
*: Statistical significance at p-value < 0.05.
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Table 3. Dietary habits and eating practices as predictors for increased DMFT index.

e High DMFT index
AOR? (95% CI)

>5 0.48 (0.03-6.01) < 0.001*
Frequency intake of Vegetables (serving /d) 2-4 0.59 (0.43-12.67) < 0.001*

<1 Reference

>5 0.81 (0.06-11.71) 0.011*
Frequency intake of Fruits (serving /d) 2-4 0.98 (0.07-14.48) 0.041*

<1 Reference

>5 2. 42 (1.91-6.67) 0.006*
Frequency intake of Soft drinks (times /week) 2-4 2.94 (2.83-8.82) 0.043*

<1 Reference

>5 0.73 (0.06-8.95) 0.083
Frequency intake of Milk products (serving /d) 2-4 0.81 (0.04-13.56) 0.071

<1 Reference

>5 0.32 (0.03-14.84) < 0.001*
Frequency intake of Grains (serving /d) 2-4 0.41(0.03-9.05) < 0.001*

<1 Reference

>5 3.32 (1.09-8.74) 0.033*
Frequency intake of Candies (times /week) 2-4 14.33 (4.01-40.93) < 0.001*

<1 Reference

>5 6.36 (2.82-19.31) < 0.001*
Frequency intake of Chocolate (times /week) 2-4 28.02 (10.77-69.39) < 0.001*

<1 Reference

>5 3.71 (1.16-11.48) 0.025*
Frequency intake of Citric juices (times /week) 2-4 11.13 (3.02 -39.49) < 0.001*

<1 Reference

>5 1.84 (0.81-4.93) 0.123
Frequency intake of Caffeinated drinks (serving /d) 2-4 1.98 (0.78-5.21) 0.174

<1 Reference

>5 4.66 (2.90-9.22) < 0.001*
Frequency intake of junk foods (times /week) 2-4 7.36 (3.34-19.65) < 0.001*

<1 Reference

>5 8.93 (3.44-23.39) < 0.001*
Frequency intake of Arabic Sweets (times /week) 2-4 22.51 (6.73-69.61) < 0.001*

<1 Reference

>5 11.52 (5.08-33.18) < 0.001*
Frequency intake of sweetened juices (serving/d) 2-4 15.41 (22.78-42.57) < 0.001*

<1 Reference

*: Statistical significance at p-value < 0.05.

a: adjusted for (age, gender, educational status, frequency of tooth brushing per day, frequency of using mouthwash per day, and smoking).
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that may affect oral health. Also, more awareness about ap-
propriate dental behaviors and healthy eating habits are rec-
ommended through individual and community levels.
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