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Abstract
Background: Besides the bad nutritional habits, it has been studied that systemic changes induced by obesity may
have repercussions on oral environment. This study evaluated the oral health status of obese adolescents
undergoing follow-up at a tertiary hospital in Portugal.

Methods: Ninety subjects were classi�ed as obese or severe obese according to the World Health Organization
references. Caries experience and periodontal condition were determined by the DMFT index (decayed, missing and
�lled teeth) and Community Periodontal Index (CPI), respectively. The data for the ages 12 and 15 were compared
using Wilcoxon test for one sample to the National Prevalence Study of Oral Diseases (NPSOD), performed in
Portugal and  published in 2008 and 2015.

Results: A mean BMI of 29.4 (± 4.1) was observed, and 64.4% (n = 58) of the subjects were diagnosed with severe
obesity. The DMFT of obese adolescents was similar to that of the Portuguese population. At 12 years of age,
obese individuals were found to have fewer missing teeth (p = 0.001) and more sealed teeth than those of the same
age in Portugal in 2008 (p = 0.012) and 2015 (p = 0.001). At age 15, obese adolescents had fewer decayed teeth (p
= 0.017) than individuals of the same age in Portugal (NPSOD, 2008).

Conclusions: Obese children and adolescents presented an oral health status similar to that of the Portuguese
population at the same age according to the majority of the criteria. These �ndings can be explained by the health
care provided with repeated recommendations for oral hygiene. 

Background
The prevalence of obesity increased dramatically over the last two or three decades in industrialized countries 1.
Obesity has not only esthetic implications, but it is considered to be a serious chronic disease with multifactorial
etiology 2, which has been frequently associated with other conditions, such as diabetes mellitus 3, asthma 4,
hypertension 5, dental caries 6, 7 and periodontal disease 2, 8.

Obese children and adolescents have been commonly reported to have a poor oral health status, suggesting an
association between periodontal disease, dental caries and obesity in different age groups 9, 10. Dental caries is an
oral disease affecting the population worldwide which has common etiological factors to obesity. Previously, a
positive association was reported between the number of decayed, missing and �lled teeth (DMFT) and excessive
body weight 6, 7. Furthermore, periodontal disease is a chronic oral in�ammatory disease that has also been
frequently associated with obesity. Changes in the levels of systemic in�ammatory markers in obese individuals
may explain such an association, as well as psychosocial factors that in�uence the oral hygiene habits of these
individuals, which directly affect their periodontal health 2, 8.

In Portugal, the prevalence of overweight and obesity at the age of 13 was 13% and 22% among females and
males, respectively. At the age of 15, the prevalence rates were as high as 15% in females and 19% in males 11.
According to the reports of the National Prevalence Study of Oral Diseases (NPSOD) carried out in Portugal, in
2008, the mean DMFT of individuals at the age of 12 and 15 were 1.48 and 3.04, respectively, as compared to 1.18
among 12-year-olds in 2015. Nevertheless, there are no documented studies in the literature evaluating the
prevalence of dental caries and periodontal disease in relation to obesity in Portugal. Thus, this cross-sectional
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study was carried out to evaluate the oral health status of obese adolescents treated in a Portuguese tertiary
hospital.

Methods
This was a cross-sectional study with obese adolescents treated at the Pediatric Gastroenterology, Hepatology and
Nutrition Unit of a tertiary hospital in northern Portugal. A total of 90 subjects aged 12 to 15 years were evaluated.
Individuals with a delay in psychomotor development that impeded oral evaluation were excluded from the sample.

Information on oral hygiene habits, region of residence, parental education and dental history were collected
through a questionnaire.

Anthropometric measurements
Both the World Health Organization (WHO) and the Center for Disease Control and Prevention (CDC) recommend
the use of percentiles for obesity classi�cation (Obese: BMI ≥ 95th percentile). The WHO also advocates the
classi�cation according to standard deviations (Obese: BMI > 2SD). A new criterion has been recommended for the
classi�cation of severe obesity, since this degree of obesity presents a higher risk of comorbidities and may re�ect
a different treatment plan for the patient. While there has been no consensus for this classi�cation, in our study we
used the 99th percentile as a cut-off point for classi�cation of severe obesity in accordance with previous reports in
the literature 12, 13.

The anthropometric data of the study participants were collected by experienced nurses, according to a
standardized protocol. The weight was measured in kilograms in a digital weight scale (SECA model 763) and the
height was measured in centimeters (SECA model 763). These measurements were used to calculate the BMI
(kg/m²).

The classi�cation of obesity in percentiles was performed according to the World Health Organization (WHO)
growth and nutrition references 14. The BMI percentiles for age depends on graphs adjusted for sex and age for
those aged 5 to 19 years. According to these charts, "obesity" and "severe obesity" were de�ned as 95th percentile ≤ 
BMI < 99th percentile, and BMI ≥ 99th percentile, respectively.

Determination of oral health status
The WHO recommends the DMFT index (number of decayed, missing and �lled teeth) to evaluate caries activity
and experience, which impacts the oral health condition of an individual. Nevertheless, it is worth noting that there
are alternative ways of detecting and quantitating dental caries. For instance, the ICDAS II (International Caries
Detection and Assessment System) criteria is a more complete classi�cation than the DMFT as it considers early
demineralization lesions of the dental enamel. Adversely, this method has a strong limitation of execution in a
nonclinical environment, such as in the case of �eldwork. Therefore, since the examinations in our study were
performed in a hospital setting and not in a dental o�ce, and because of the ease of comparison of data with other
studies, we used the DMFT index as a criterion for determining caries activity and experience.

An intra-oral examination was performed under arti�cial lighting by a single investigator previously trained and
calibrated. The clinical examination measured the individuals’ caries experience and activity through the DMFT
index as well as their periodontal condition through the Community Periodontal Index (CPI) according to the WHO
instructions for conducting epidemiological studies 15.
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The examination was performed under �eld conditions. Each participant was seated on a high backrest chair; the
examiner was positioned in front of the chair and used a plane mouth mirror and a metallic periodontal probe. The
examiner �rst recorded the individual’s DMFT. The lesions were recorded as present when a cavity was detected
through manual inspection. The DMFT was dichotomized into a caries-free subgroup (DMFT = 0) and caries-
experienced subgroup (DMFT ≥ 1). The presence of sealed teeth was also recorded during the clinical examination.

The CPI was assessed by examination of bleeding on probing, recorded with the CPI probe suggested for this
examination. The probing was performed on six index teeth (16, 11, 26, 36, 31, 46) and recorded according to the
codes: 0 (healthy) or 1 (bleeding). The CPI was categorized as healthy gingiva (CPI = 0) or as with at least one tooth
with bleeding (CPI ≥ 1).

Lastly, an evaluation of the oral mucosa was performed to identify possible in�ammatory, proliferative or fungal
lesions in the oral cavity of the study participants.

Statistical analysis
The data were analyzed descriptively and inferentially using the SPSS 20.0 statistical software. Caries activity
and/or caries experience and the presence of sealed teeth were compared using the Wilcoxon test for one sample
against the results obtained in the NPSOD, which was carried out by the General Directorate of Health in Portugal
and published in the years 2008 16 and 2015 17.

The 2015 NSPOD study used the ICDAS II for examination and presentation of the results. For the purpose of
comparison with our �ndings with obese individuals, we used the category D56MF, which is considered to be
equivalent to the DMFT index.

Results
A total of 59 (65.6%) males and 31 females with a mean age of 13.4 (± 1.0) years were examined. The study
participants’ mean BMI was found to be 29.4 (± 4.1), and 64.4% (n = 58) of them were diagnosed with severe
obesity. Most of the sample resided in urban areas (n = 59, 65.6%). With regard to parental schooling, 58.4% (n = 52)
of the mothers had only elementary education. In the previous year, 71.1% (n = 64) of the children/adolescents had
visited the dentist. The mean toothbrushing frequency was 1.5 (± 0.7) times daily and 85.6% (n = 77) of the sample
reported not making use of dental �oss. As to the treatment for obesity, 38 (42.7%) adolescents were being followed
up for over 2 years.

With regard to caries experience, 57.8% (n = 52) of the total sample had DMFT ≥ 1, with a mean DMFT of 2.0 (± 
2.4). Among the DMFT components, there was a higher prevalence of �lled teeth, with an average of 1.3 (± 1.8)
�lled teeth per individual. The mean number of sealed teeth was 4.5 (± 4.4). As for periodontal health, the overall
prevalence of bleeding on probing (CPI ≥ 1) was 71.1% (n = 64). The study participants had no oral mucosal
lesions.

Previously, the NPSOD evaluated the variables DMFT index and sealed teeth in individuals within age groups
comparable to those of the present study, that is, 12 and 15 years of age in the 2008 study report, and 12 years of
age in the 2015 report. In our study, the sample size of obese participants was n = 18 at age 12, and n = 15 at age
15.
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As shown in Table 1, there were no signi�cant differences between the median DMFT in the obese group as
compared to the 2008 NPSOD report for age 12 (p = 0.180) and 15 (p = 0.689), and 2015 NPSOD report for age 12
(0.180). At age 15, obese subjects had signi�cantly fewer decayed teeth (p = 0.017) than individuals of the same
age in Portugal according to the 2008 NPSOD study report. At 12 years of age, obese children had signi�cantly
fewer missing teeth (p = 0.001) and more sealed teeth than children of the same age in Portugal in 2008 (p = 0.012)
and 2015 (p = 0.001).

Table 1
Median DMFT index (decayed, missing and �lled teeth) and number of sealed teeth among obese adolescents as

compared to the 2008 and 2015 NPSOD reports on Portuguese adolescents aged 12 and 15 years.

  2008 NPSOD 2015 NPSOD

Variable 12 years old 15 years old 12 years old

NPSOD Obese
individuals

(n = 18)

p-
value

NPSOD Obese
individuals

(n = 15)

p-
value

NPSOD Obese
individuals

(n = 18)

p-
value

DMFT 1.48 1.00 0.180 3.04 3.00 0.689 1.18 1.00 0.180

Decayed

Teeth

0.75 0.00 0.122 1.56 0.00 0.017 0.27 0.00 0.369

Missing
Teeth

0.08 0.00 0.001 0.34 0.00 0.057 0.06 0.00 0.001

Filled
Teeth

0.65 1.00 0.441 1.14 2.00 0.097 0.74 1.00 0.441

Sealed
Teeth*

4.2 5.00 0.012 4.4 5.00 0.196 3.61 5.00 0.001

Wilcoxon test
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Table 2
Percentage of healthy subjects, presence of �ssure sealant and oral hygiene habits among obese individuals (from

our study) and a Portuguese population aged 12 and 15 years included in the 2008 and 2015 NPSOD reports.
Variable 12 years old 15 years old

2008
NPSOD

2015
NPSOD

Obese
individuals

(n = 18)

2008
NPSOD

Obese
individuals

(n = 15)

Caries free

(DMFT = 0)

44.0% 53.0% 38.9% 28.0% 26.7%

Healthy gingiva

(CPI = 0)

29.0% 51.7% 33.3% 22.0% 21.4%

Fissure sealant 38.0% 55.2% 72.2% 20.0% 86.7%

Tooth brushing 2x or more
per day

67.0% 69.6% 50.0% 69.0% 80.0%

Dental �oss user 9.7% 5.9% 11.1% 7.8% 33.3%

Table 2 shows the percent number of caries-free individuals (DMFT = 0) and healthy gingiva (CPI = 0), as well as the
presence of sealants, the use of dental �oss and the number of individuals who reported brushing their teeth twice
or more on a daily basis.

Discussion
In our observational study, we investigated the oral health condition and obesity in children and adolescents aged
12 to 15 years. Overall, there was a high frequency of gingival bleeding on probing and caries experience among
obese individuals, which is in agreement with the results presented in the reports of the 2008 NSPOD and in its last
update published in 2015.

No signi�cant differences in DMFT for any of the age groups were observed when compared to the 2008 NSPOD
study. However, fewer teeth were lost (p = 0.001) at age 12 in obese adolescents, which was counterbalanced by a
higher number of sealed teeth (p = 0.012) detected in this population. The same occurred in relation to the 2015
study report. Furthermore, at age 15, obese adolescents had fewer decayed teeth (p = 0.017), but no analytical
comparison to the 2015 NSPOD data was possible as this nation-wide study did not encompass 15-year-old
subjects.

The association between obesity and dental caries has been previously studied, considering that both conditions
have common etiological factors such as excessive sugar intake. Recent studies have suggested that obese
children are at increased risk for dental caries and have identi�ed an association between the two conditions in
childhood 6, 7.

The present study found no differences in the dental caries experience between the obese population and the
Portuguese population of the same age group, suggesting that the increase in BMI is not necessarily associated
with an increase in the prevalence of caries, which is in agreement with previous studies 18–20. Alves, Susin 18

carried out a cross-sectional study and found no association between obesity and caries in a sample of 12-year-old
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children from public and private schools in southern Brazil. In addition, the largest cross-sectional study 19 with
Kuwaiti children revealed no signi�cant association between caries and obesity, but rather an inverse relationship
between obesity and dental caries. Likewise, no signi�cant association between caries and weight gain was
observed among children and adolescents in the United States based on the NHANES IV (National Health and
Nutrition Examination Survey) data 20.

The studies reporting a decrease in caries experience and increased obesity have concluded that the relationship
between overweight and dental caries in children is much more complex and cannot be explained solely by
carbohydrate intake 18–20. These results corroborate our �ndings, where obese adolescents aged 15 years
presented signi�cantly (p = 0.017) fewer decayed teeth than those of the same age in the 2008 NSPOD study 16. Of
note, the obese participants in our study underwent treatment for obesity as well as medical and nutritional follow-
up, which may explain the fact that they presented fewer decayed teeth.

Here, the obese children and adolescents had a higher percentage of sealed teeth as compared to the data
published in the reports of the national studies for both 12 and 15 age groups. This can be considered an indicator
of improvement of the oral health services provided to the Portuguese population, implied in greater coverage of the
service and greater investment in the prevention of oral diseases, namely through the National Program for the
Promotion of Oral Health (NPPOH), established since 2005.

The relationship between obesity and oral health in childhood remains inconclusive. While in adults there is a clear
association between obesity and periodontal disease, in children and adolescents no consensus has been reached
21, 22. This association is due to the fact that periodontal disease is an in�ammatory condition dependent on host,
pathogens and environmental factors, and also due to the possible in�uence of the oral condition on the serum
levels of in�ammatory mediators, since obese subjects present alterations in the levels of systemic in�ammatory
markers. Moreover, the literature points out that a systemic in�ammatory condition may interfere with the oral
in�ammatory condition 23. Recently, Modeer, Blomberg 24 in a cross-sectional study with obese and normal-weight
adolescents observed that the former had a higher incidence of bleeding on probing and higher levels of
in�ammatory markers measured in the gingival crevicular �uid than normal weight subjects.

Our results indicated that obese children had a high prevalence of bleeding on probing (71.1%), but because there
was no control group with normal-weight children submitted to the same conditions, the analysis of the relationship
between obesity and periodontal status was not practicable. The high frequency of bleeding may also be related to
the low frequency of daily brushing and/or to the absence of other oral hygiene care products, such dental �oss, by
most individuals in the sample.

Reeves, Rees 25 investigated the correlation between obesity and periodontal disease in a group of American
adolescents. The authors concluded that the onset of periodontitis may be associated with an increased waist
circumference and weight gain in individuals aged 17 to 21 years; in contrast, the association was no longer seen
between the age 13 and 16. Considering these �ndings, further studies are needed to clarify the association, if any,
between obesity and periodontal disease in children.

The results of our study contribute to reinforce the fact that medical or nutritional follow-up of obese patients is
also an opportunity for recommendations regarding hygiene and oral care 26. While there seems to be no direct
causal relationship between obesity and poor oral condition, it is known that oral diseases have etiological factors
similar to those of obesity and that other aspects can be considered as conditioning factors, such as low self-
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esteem. For a detailed investigation of the relationship between these morbidities, further studies should be carried
out with a sample of obese patients who are not under medical supervision and with a control group of normal-
weight children. It would also be bene�cial to investigate a sample of adults who have a long history of obesity,
since childhood obesity is considered a risk factor for the disease development in adulthood.

Conclusions
Obese adolescents monitored in a tertiary hospital in Portugal had a satisfactory average of sealed teeth, which can
be used as an indicator of good access to dental care. When compared to non-obese adolescents from Portugal
(secondary data), they did not present an inferior oral health condition as expected, which leads us to conclude that
there is no causal relationship between obesity and the oral health condition and that preventive practices are
effective in preventing poor oral condition in high-risk groups.
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