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ABSTRACT 

Aim: The aim of this research was to explore the relation between body mass index (BMI) and dental caries in adult patients. 

Materials and Method: The patients' data was collected through a questionnaire and oral examination after obtaining an informed 

consent. World Health Organization (WHO) and DMFT index were used for diagnosis of dental caries. An independent t test was 

applied to compare the mean decayed, missing, filled teeth and DMFT scores between genders and age groups. Post comparisons 

were performed with Tukey’s test to identify the significant differences between the groups. Results: A total of 476 subjects 

participated in this study. Higher percentage of males (62.4%), age group18-29 years (44.5%), with no medical problems (79.0%) 

were included. Dental Caries (55.9%) constituted the main reason for missing teeth. The BMI distribution of the participants in this 

study was normal (37.4%), overweight (33.8%), obese (22%) and underweight (6.8%). Conclusion: This study showed a statistically 

significant association between the mean DMFT scores and the BMI. Overweight/obese individuals had a statistically significant 

higher mean DMFT score compared to the underweight and normal subjects. 

 

Keywords: Dental caries, DMFT, BMI, Obesity 

 

 

1. INTRODUCTION 

Several previous studies have found an assertive relation among the BMI and dental caries. Body mass index is a screening and a 

diagnostic measurement for determining the population risk to acquire chronic illnesses such as diabetes, hypertension, vascular 
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disease, etc. Caries are directly related to improper eating habits and an inappropriate diet promotes obesity, a biologically plausible 

association has been interpreted between obesity and dental caries in the literature (Dye et al., 2004). Dental caries being the 

frequently occurring problem in oral health presents with pain and a degrade in quality of life (Boeira et al., 2012) (Goettems et al., 

2012). Obesity is most commonly defined using body mass index (BMI) (“Obesity and overweight,”). In adults, the World Health 

Organization defines overweight as a BMI ≥25 kg/m2 and obesity as a BMI ≥30 kg/m2 (“Obesity and overweight,”). Moreover, it is a 

well-developed finding that caries are directly proportional to age. Observational population-based studies found that caries mostly 

occurs in adulthood than in children, especially those individuals around 18 years old and above, who might have health problems 

which increase the risk of dental caries (Bernabé and Sheiham, 2014). 

Since almost 80 years, we have been using the Decayed, Missing, Filled (DMF) index and is therefore well established as the key 

measure of caries experience in dental epidemiology (Larmas, 2010). The DMF (decayed, missing, filled) index is applied to teeth 

specifically and is called as the DMFT index, and the scoring is done per individual which can range from 0 to 28 or 32, depending 

on the presence of the third molars in the scoring. There were many changes in lifestyle and diet. These changes have been 

accelerated by economic and urbanization on one hand and low socioeconomic status, poor health, lower- income and education 

on the other hand, and the sequelae of these changes eventually lead to Dental caries (Chopra et al., 2015) (Almerich-Torres et al., 

2017). Dental caries is a chronic and multifactorial disease that is strongly related to community factors in general. There were many 

risk factors for caries and here are some of them: the Level of education, family income and social class, they play a major role due 

to their effect on oral health (Chopra et al., 2015) (Rodrigues and Sheiham, 2000). Recently, obesity starting from childhood is very 

common and it is a problem that we witness in both developed and less developed countries (Mojarad and Maybodi, 2011). Obesity 

starting from childhood if not resolved the complication of obesity will persist during their adulthood (Mojarad and Maybodi, 2011). 

The etiology of obesity is a multifactorial, it could be due to genetics, metabolic, social, cultural and behavioral factor (Pereira et al., 

2018). 

In 2015, across-sectional study was done in Saudi Arabia on the basis of body mass index’s influence and the dental caries 

severity among healthy individuals (Idrees et al., 2017). The study included 502 individuals aged 18-35 years old. The mean of DMFT 

was 13.1 and 13.36 in males and females respectively showing no significant difference in caries indices and BMI. On the other hand, 

another cross-sectional study in Sao Paula, Brazil in 2015 was done to assess the relationship between dental caries index and body 

mass index among adults (Pereira et al., 2018). The study included 239 individuals aged 18-70 years old. The DMFT was 14.6 and the 

mean BMI was 27.46. The study concluded that M (missing) is a strong influent in DMFT and was associated with dental caries and 

obesity. To date, the relationship of high BMI with dental caries remains inconclusive especially in the adult population. Some 

studies reported a direct association between BMI and dental caries while others have not. Hence the aim of this study is to explore 

the relationship between BMI and dental caries among patients attending Riyadh Elm University dental clinics. Defining this 

relationship is an important for setting up health promotion and preventive programs. 

 

2. MATERIALS AND METHODS 

This is a cross-sectional study which has been conducted from September 2019 to December 2019 at Riyadh Elm University dental 

clinics in Munisiyah and Namuthajeyah, Riyadh, Saudi Arabia. The study was done after taking ethical approval from ethical review 

board (IRB) of Riyadh Elm University (REU) with a registration number FUGRP/2019/83. The patients' data was collected through a 

self-administered questionnaire and an oral examination after the patients’ approval to participate in the study and signing an 

informed consent. The data was collected in a Microsoft Excel file. The sampling technique was cluster random technique, and the 

total numbers of patients were 476.  

The subjects were selected based on inclusion and exclusion criteria as follows:  

 

Inclusion criteria 

Willing to participate by signing the enrollment form  

Age: Above 18 years 

Permanent restoration  

Permanent crowns  

Permanent teeth  

 

Exclusion criteria 

Extracted teeth due to orthodontic treatment  

Age: less than 18 years 
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Temporary restorations  

Temporary crown  

Primary teeth 

Third molars have not erupted. 

Standard criteria of WHO was used for diagnosis of dental caries using DMFT index having range 1 – 18 (Petersen et al., 2013). 

WHO, standard criteria were used to diagnose and record the severity of dental caries. Based on the study protocol, the diagnosis 

was done according to WHO criteria of caries which determined decayed teeth, following clinical forms showing carious lesion with 

white spots, teeth with temporary dressings and restorative material teeth showing recurrent carries (Sadeghi and Alizadeh, 2007) 

(Sadeghi et al., 2011). 

The qualified dentists did the oral examination in sitting chairs in the dental clinic, using natural light and a light source 

according to the requirement. Caps, masks, gloves, and gauze were used in accordance with infection control guidelines. 

Information about teeth brushing frequency whether regular (twice a day) or irregular was recorded. The consensus 

recommendation is for people to brush their teeth twice a day (McClure et al., 2020). 

 

Statistical analysis 

Data were analyzed using the Statistical Package for Social Science software for Windows, version 25.0 (SPSS, Chicago, IL, USA). 

Descriptive statistics of frequency distribution and percentages were calculated for the characteristics of the study participants and 

BMI categories. The mean values and standard deviations were obtained for the decayed, missing, filled teeth and DMFT index score. 

An independent t-test was applied to compare the mean decayed, missing, filled teeth and DMFT scores between male and female 

genders. BMI was categorized into standard categories. One-way Analysis of Variance test was used to compare the mean scores 

among different categories of BMI. Further Tukey’s multiple comparison tests were performed to identify the significant differences 

between the groups.  

 

3. RESULTS 

A total of 476 subjects participated in this study of which 297 (62.4%) were males while 179(37.6%) were females (table 1). The mean 

age was 36.08 ± 12.90 years, and 212 (44.5%) were aged 18-29 years. Additionally, in this sample, 376 (79.0%) reported no medical 

problems, and 312 (65.5%) practiced regular tooth brushing (twice a day). On oral examination, 429 (90.12%) participants showed 

dental caries. Participants’ mean body mass index (BMI) was 26. 62 ± 6. 93 distributed as underweight (6.8%), normal weight (37.4%), 

overweight (33.8%), and obese (22.0%) (Figure 1). 

 

Table 1 Characteristics of the study participants 

 n % 

Gender 

Male 297 62.4% 

Female 179 37.6% 

Total 476 100.0% 

Age (years) 

18-29 212 44.5% 

30-40 121 25.4% 

>40 143 30.0% 

Total 476 100.0% 

Medical Condition 

No medical problems 376 79.0% 

Medical problems 100 21.0% 

Total 476 100.0% 

Decay (caries) 

Caries present 429 90.12% 

Caries absent 47 9.88% 

Total 476 100.0% 

 Reasons for 

MissingTeeth 

Caries 266 55.9% 

None 157 33.0% 

Other reasons 53 11.1% 

Total 476 100.0% 

Tooth brushing Regular 312 65.5% 
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Irregular 164 34.5% 

Total 476 100.0% 

 

The mean (±standard deviation) of decayed, missing, filled teeth and DMFT scores are displayed in figure 2. An overall mean 

decayed teeth of 6.19 (±4.89), missing teeth of 3.84 (±6.33), filled teeth of 4.89 (±4.49) and DMFT score of 14.93(±6.59) were 

observed (figure 2). 

 

 

Figure 1 Distribution of the BMI categories (%) 

 

 

Figure 2 Mean and standard deviations of DMFT and its components 

 

Comparison of mean DMFT scores between males (14.86±6.577) and females (15.028±6.636) did not show any significant 

difference (p=0.795). Similarly, comparisons of decayed, missing, and filled teeth between male and female study participants did 

not yield any statistically significant difference as shown in (Table 2). 

When the mean DMFT scores were compared among the underweight (12.34±5.99), the normal weight (14.62±6.38) and the 

overweight/obese participants (15.44±6.73), a statistically significant difference was observed (p=0.031). Further analysis using 

Tukey’s test indicated that the overweight/obese subjects had significantly higher mean DMFT score compared to the underweight 

subjects (p=0.032). Moreover, no significant difference in DMFT scores was observed between normal weight and underweight on 

one hand, and between normal weight and overweight/obese subjects on the other hand. Similarly, comparison of mean decayed, 
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missing, and filled teeth scores across the different categories of BMI did not yield any significant differences (p>0.05) as shown in 

table 3.  

 

Table 2 Comparison of mean scores between gender 

Gender N Mean SD SEM t p 

DMT Score 
Male 297 14.865 6.577 0.382 

-0.260 0.795 
Female 178 15.028 6.636 0.497 

Decayed 

Teeth 

Male 297 6.380 5.169 0.300 
1.089 0.277 

Female 179 5.877 4.379 0.327 

Missing Teeth 
Male 297 3.633 6.348 0.368 

-0.911 0.363 
Female 178 4.180 6.305 0.473 

Filled Teeth 
Male 297 4.852 4.265 0.248 

-0.230 0.818 
Female 179 4.950 4.853 0.363 

 

 

Table 3 Comparison of mean DMFT scores across different BMI categories 

Variables BMI categories Mean SD 
Std. 

Error 

95% Confidence 

Interval for Mean F P 

LB UB 

DMFT 

Score 

Underweight a 12.34 5.99 1.06 10.18 14.50 

3.489 0.031 
Normal ab 14.62 6.38 0.48 13.68 15.57 

Overweight /Obese b 15.44 6.73 0.41 14.63 16.26 

Total 14.93 6.59 0.30 14.33 15.52 

Decayed 

Underweight 5.25 4.74 0.84 3.54 6.96 

0.644 0.525 
Normal 6.30 4.84 0.36 5.58 7.01 

Overweight/Obese 6.23 4.94 0.30 5.64 6.83 

Total 6.19 4.89 0.22 5.75 6.63 

Missing 

Underweight 2.34 4.04 0.71 0.89 3.80 

2.194 0.113 
Normal 3.37 5.70 0.43 2.53 4.21 

Overweight/Obese 4.33 6.90 0.42 3.50 5.17 

Total 3.84 6.33 0.29 3.27 4.41 

Filled 

Underweight 4.75 4.01 0.71 3.30 6.20 

0.040 0.961 
Normal 4.96 4.68 0.35 4.26 5.65 

Overweight /Obese 4.86 4.43 0.27 4.33 5.40 

Total 4.89 4.49 0.21 4.48 5.29 

Different superscript letters indicate statistical significance. 

 

Both the DMFT score and missing teeth showed a significant increase in older age subjects compared with younger subjects, 

while decayed teeth were higher in the age group between 19-35 years as shown in figure 3. 

 

4. DISCUSSION 

This study was conducted to explore the relation between two common and prevalent conditions in Saudi Arabia namely, dental 

caries and obesity having high prevalence worldwide. In a previous study, the prevalence of overweight and obesity among adult 

population were 36% and 35.6% respectively (Al-Nozha et al., 2005). Globally, dental caries are considered as most prevalent disease 

(“Oral health,”), with the associated oral health burdens affecting about 60% to 90% of school children, and about 100% of the adult 

population (Quah and Heggenhougen, 2008). 

In the literature, caries prevalence in children aged 3-7 years with primary dentition ranged from 45.5-95% and the DMFT index 

ranged from 3.2 to 7.34 (Sabbah et al., 2003; Al Agili, 2013; Farsi, 2010). In children/adolescent aged 12-19 years, caries prevalence 
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ranged from 70-91% and the DMFT index ranged from 3.25 to 7.35 (Al Dosari et al., 2004; Al Dosari et al., 2010). Lastly, in adults 

aged between 30 and 45 years caries prevalence was 89.2% and the DMFT index was 13.24 (Al-Ghannam et al., 2005). In the current 

study, the mean DMFT index was 14.93, which is considered as moderate by WHO caries severity scale (Sadeghi et al., 2011) with the 

global DMFT index ranging from less than 5 to more than 20 (Petersen, 2003; Namal et al., 2005). 

 

 

Figure 3 Comparison of mean DMFT scores among the age groups of participants 

 

The association in BMI and dental caries is in conclusive and to date, all evidence linking these two factors are controversial. A 

systematic review done in 2006 had demonstrated only one study showing a high level evidence of direct significant relationship 

among the dental caries and obesity (Kantovitz et al., 2006). Another systematic review in 2012 that included 48 papers included the 

assessment in children and adolescents of the direct association between BMI and dental caries. In 23 studies, no association was 

found in results while opposite result was found in the remaining 25 studies, making an indecisive conclusion (Hooley et al., 2012). A 

more recent systematic review in 2019 indicated lack of consistent association between BMI and caries although some studies 

reported positive association between the variables mainly in older children as compared to younger children (Paisi et al., 2019).  

However, previously done studies found an association between dental caries and BMI, either affirmative or non-affirmative in 

children or adolescents below 18 years (Hooley et al., 2012; Yang et al., 2015). On the other hand, only few studies have explored the 

association in dental caries and BMI in the adult population like Alswat et al., 2016 (Alswat et al., 2016) and  Idrees et al. 2017 (Idrees 

et al., 2017) in Saudi Arabia, and Pereira et al. 2018 in Brazil (Pereira et al., 2018). The main finding in the present study was that 

overweight/obese subjects had significantly higher mean DMFT score compared to the underweight subjects. However, no 

significant difference in DMFT scores was found between normal weight and underweight or between normal weight and 

overweight/obese subjects.  

Our findings agreed with those of Larsson et al (Larsson et al., 1995; Larsson et al., 1997), who showed that adolescents with 

higher DMFT values tended to be obese. Later, several researches demonstrated that overweight or obese adolescents were more 

likely to have dental caries than normal-weight adolescents (Hilgers et al., 2006; Bailleul-Forestier et al., 2007; Alm, 2008; Alm et al., 

2008) additionally studies from Saudi Arabia indicated that increased body weight was associated with a higher burden of dental 

caries suggesting a possible relationship between BMI and dental status. Participants with higher BMI were found more likely to 

have higher DMFT scores (Alswat et al., 2016; Hamasha et al., 2019). Similarly a significant association between the frequency of 

caries and obesity/overweight among adult psychiatric patients (Ashour et al., 2019).  

The results of the present study disagreed with a Finnish study that reported obesity alone is not a good predictor of dental 

caries in 5-13-year-olds (T, 1989). There are also several reports which did not find evidence of an association between the two 
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variables (Peng et al., 2014; de Jong-Lenters et al., 2015). For example, Macek & Mitla (2006) found no significant association 

between BMI-for-age and dental caries among US children aged 2-17 years (Macek and Mitola, 2006). More recently, Idrees et al. 

(2017) conducted in Riyadh (K.S.A), with sample size 502 adults’ showed statistically insignificant correlation between BMI and dental 

caries (Idrees et al., 2017) interestingly, some studies have shown that lower weight status was associated with greater caries 

experience (Yang et al., 2015; Alkarimi et al., 2014).  

Another finding in the current study was that the DMFT index increased with age. This finding agreed with a previous study by 

Idrees et al., 2017 (Idrees et al., 2017). We strongly believe that variations in the genetic susceptibility may vary caries and obesity, 

lifestyle pattern, and dietary habits, which may be unique for each community and population, might provide an acceptable 

explanation to the conflicting results among the various studies. There isa growing epidemic of obesity in Saudi Arabia among 

children and teenagers with an overall obesity prevalence of 35.5% (Al-Nozha et al., 2005), and among the total sample that was 

collected in this study, the overweight group represented 33.8% while the obese group was 22%.  

The positive association between BMI and dental caries may be attributable because of excessive consumption of processed 

foods and excess fermentable carbohydrates and sugars all of which act as a contributing factor to both dental caries and weight 

gain. However, obesity might be the result of an increased consumption of fats which are not as cariogenic as dietary sugars. It 

should be noted that the etiology of dental caries is multifactorial and hence there is a possibility that the detected high prevalence 

of dental caries is not because of food habits alone but rather due to a combination of poor oral hygiene, genetic predisposition 

and/or socioeconomic status.  

Our study showed no significant association between gender and DMFT score, decayed, missed, and filled teeth, however, the 

present study showed that older age population present with significantly more missing teeth compared to younger population. 

However, it is well known that periodontal diseases act as a risk factor for tooth loss once the subject is older than 35 years rather 

than dental caries (Al-Shammari et al., 2005). Yet, Wood et al. (2003) reported a positive correlation between BMI and the incidence 

and severity of periodontitis (Wood et al., 2003). 

 

Limitations of this study  

The cross-sectional nature of the study prevented detection of causative factors responsible and effective relationship between the 

BMI and dental caries. Another limitation is not including other risk factors such as the lifestyle and nutritional habits of associated 

population. Yet one more limitation was the single center model which cannot be widely applied. 

 

5. CONCLUSION 

This study showed a statistically significant association in the mean DMFT scores and the BMI. Overweight/obese individuals had a 

statistically significant higher mean DMFT score. It is recommended to conduct a future longitudinal study with more participants 

from different geographic regions in Saudi Arabia and taking account of other influencing variables like genetic susceptibility 

because of caries and obesity, lifestyle patterns, and dietary habits, socioeconomic level to understand this relationship in depth. 
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