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A Study on t he Relationship Between
Number of Missing Teeth And Obesity in Istanbul

ÖZET

ABSTRACT

Amaç: Obezite tüm dünyada artan bir problem olmasına
karşın diş sağlığı ile obezite arasındaki ilişki henüz tamamen
anlaşılamamıştır. Bu çalışmada, eksik diş sayısı ve bununla
ilişkili olarak çiğneme etkinliğinin azalmasının obezite için
bir etken olup olmadığını anlamak istedik.
Hastalar ve Yöntem: Marmara Üniversitesi Pendik Eğitim
ve Araştırma Hastanesi Spor Fizyolojisi polikiniğine obezite nedeniyle başvuran 18-65 yaş arası kadın hastalar çalışmaya alındı. Boy uzunlukları ölçüldükten sonra bioimpedans analiz (Tanita BC418) yöntemi kullanılarak kilo, VKI (vücut kitle indeksi),
yağ yüzdesi, yağ ağırlığı, yağsız ağırlık saptandı. Diş eksikliği
var mı, varsa kaç tane diye sorularak bilgi alındı. Veriler SPSS
(16) programına yerleştirilip istatistiksel analiz yapıldı.
Bulgular: Obesite göstergeleri için dişli grup (n=132), dişsiz grup (n=294) ile karşılaştırıldığında dişli grupun dişsiz gruba göre önemli derecede daha zayıf olduğu saptandı (p=0.035).
Bu iki grubun yağsız ağırlıkları da önemli derecede farklı idi
(p=0.022). Kayıp diş sayısına göre karşılaştırıldıklarında, beşden daha az dişi eksik kişilerin, beş ve daha fazla dişi eksik kişilere göre daha genç, daha uzun boylu ve daha düşük BKİ’ye
sahip oldukları saptandı ( p<0.05).
Sonuç: Bu bulgular diş kaybının obezite için önemli bir
faktör olduğunu göstermektedir. Diş kaybı olanların daha yumuşak gıdaları tercih ettikleri, daha hızlı yemek yedikleri varsayılabilir. Bu şekilde, dişi eksik kişilerin ağız içi reseptörlerini
uyarmayı azalttıklarından dolayı doygunluk hissini daha geç
aldıkları ve doygunluğa ulaşabilmek için daha çok yedikleri ve
bu şekilde obeziteyi tetikledikleri düşünülebilir.

Aim: Although obesity is a growing problem for the entire world,
its relationship with the dental health has not been fully appreciated.
We have attempted to determine whether the number of missing teeth
and hence the reduced chewing efficiency is a factor for obesity.
Materials and methods: This study has taken place in the Sports
Physiology Clinic of the Marmara University Pendik Training and
Research Hospital, Istanbul, Turkey. The subjects were the female
outpatients of the clinic aged between 18 and 65 years old. Obesity
variables, i.e., the heights, weights, BMI (body mass index) and body fat
content of the patients were determined using a bio-impedance device
(Tanita-BC418). Number of missing teeth was noted and the data were
analyzed using SPSS software. Subjects were divided into two groups.
Results: Comparison of the Teethed Group (n=132) and the
Teeth-Missing Group (n=294) for the obesity variables indicated
that the body weight of the Teethed Group was significantly lower
compared with the Teeth-Missing Group (p=0.035). The fat-free
mass also indicated a significant difference between the two groups
(p=0.022). When the individuals were compared according to the
number of missing teeth, the individuals with less than 5 teeth
missing were younger, taller and had lower BMI index compared
with the individuals with 5 or more teeth missing ( p<0.05).
Conclusion: These findings indicate the importance of the dental
health and hence loss of teeth as a significant factor for obesity. It is
likely that the individuals with missing teeth would prefer softer food.
Softer food does not require vigorous mastication and hence the degree
of oral stimulation would be reduced in these individuals. Since the
oral stimulation is one of the key factors for satiety, these individuals
would have to eat larger portions for satisfaction, leading to obesity.
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INTRODUCTION
Obesity is a worldwide health problem and its prevalence
is increasing continuously1. Obesity related health problems
becoming so frequent that it is replacing the classical health
problems such as infectious diseases.2 According to the World
Health Organization (WHO) figures, today there are over 400
million obese and 1.6 billion overweight individuals in the
world. Again according to WHO this figure is likely to become
700 million obese and 2.5 billion overweight individuals by the
year 2015.3
In Turkey, the prevalence of obesity in individuals that are
over 30 years old is 25.2% for men and 44.2% for women.4
Similar numbers were quoted by the Turkish Ministry of Health;
the obesity profile of Turkey has an average value of 34.3%, of
which 16.8% is for men and 48.4% is for women.5
What makes individuals obese? Other than eating more than
the required amount, speed of eating has also been implicated. For
example, one previous work has shown that the obese subjects
eat faster than their lean peers and suggested that a lack of oral
stimulations could be related to energetic metabolism.6 Patients
with morbid obesity who have undergone bariatric surgery are
encouraged to chew slowly in order to slow down food intake
and optimize the digestion process.7 Eating until full and eating
quickly are associated with being overweight in Japanese men
and women, and these eating behaviors combined may have
a substantial impact on being overweight.8 It has also been
reported that the rate of eating showed a positive correlation with
BMI among young Japanese students and middle-aged Japanese
men and women. 9-11
Maruyama et al8, and Li et al12 showed that chewing less is a
risk factor for obesity. Increased chewing decreases energy intake
in one meal, which is mediated partly by the modulations of plasma
ghrelin, GLP-1 (glucagon like peptid-1), and CCK (cholecystokinin)
concentrations. Interventions for improving chewing activity could
become a valuable tool for combating obesity.
The question started the current study was the possible link
between the chewing efficiency and the obesity. We wished to
find out whether the reduced chewing efficiency due to loss of
teeth affected the prevalence of obesity. A decreased number of
teeth and conventional denture wearing have been associated
with inadequate dietary habits13, as well as altered anthropometric
measures, inappropriate blood nutrient concentration14, and
increased BMI in the elderly.15

Tooth loss, i.e. a reduced number of teeth, has previously
been found to be related to obesity.16,17 Tooth loss was associated
with both general and abdominal obesity in participants below
60 years of age, with consistent patterns in men and women.16
BMI is an independent predictor of number of teeth in middleaged women when socio-economic, dietary, and psychological
factors are taken into account.17
Since poor oral / dental health has serious consequences in
body size and obesity, in this study the aim was to find out the
current situation in Turkey. The oral health of Turkish elderly
people is known to be poor.18 Poor oral/dental health would
affect chewing efficiency and individuals with poor dental
health would consume softer diet in order to avoid pain during
chewing.19
In the Turkish group, we also concentrated on the women, as
they are known to be more susceptible to becoming obese. We
also considered all age groups (18–65 years) rather than just the
elderly to obtain the entire picture. Our principle hypothesis was
that the number of missing teeth has a predictable relationship to
the obesity variables.
MATERIAL AND METHODS
This study has taken place in the Sports Physiology Clinic of
the Marmara University Pendik Training and Research Hospital,
Istanbul, Turkey. The subjects were the female outpatients of
the Clinic aged between 18 and 65 years old. Obesity variables,
i.e., the weights, BMIs, and fat contents of the patients were
determined using a bio-impedance device (Tanita-BC418).
They signed informed consent forms prepared by the
Marmara University Pendik Training and Research Hospital
human ethics committee. Information on the health status and
whether they use any drugs were obtained.
Dental examinations of patients were performed to find out
the number of missing teeth. SPSS software (16) was used to
analyze the data. Student’s t-test was used to compare the obesity
variables of the group with no missing teeth (Teethed Group)
with that of the individuals with missing teeth (Teeth-Missing
Group). T-test was also used for the comparison of obesity
variables of the group with five or more teeth missing (Group
+5) versus the group with less than five teeth missing (Group
-5). Correlation tests were also performed to indicate how the
number of missing teeth affected the obesity variables. In all
tests, significance level was set to p<0.05.
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RESULTS:
Four hundred and twenty six patients took part in these studies,
132 of which had full set of teeth. Although the number of missing
teeth did vary in amongst the ‘teeth-missing’ patients (1 tooth
missing 52 subjects; 2 teeth missing 69; 3 teeth missing 50; 4 teeth
missing 49; 5 teeth missing 27; 6 teeth missing 18; 7 teeth missing
10; 8 teeth missing 6; 9 teeth missing 1; 10 teeth missing 10; and 12
teeth missing 2) all of the subjects with missing teeth were grouped
together (Teeth-Missing Group) and compared with the ‘teethed’
patients (Teethed Group) to highlight the differences in the obesity
variables between the two groups.
Comparison of the Teethed Group (n=132) and the TeethMissing Group (n=294) for the obesity variables indicated that the
body weight of the Teethed Group was significantly lower compared
with the Teeth-Missing Group (87 versus 91 kilos; p=0.035). The
fat-free mass also indicated a significant difference between the two
groups. This was 51 kilos in the Teethed Group against 52 kilos in the
Teeth-Missing Group (p=0.022). Age of the patients was examined
between the two groups. It was found that age of the subjects was
not a significant factor for indicating these two groups (p=0.23) (for
details of the analysis please refer to Table 1).

Table 2: Comparison of the obesity variables between two groups
of individuals:
AGE
HEIGHT
FAT FREE WEIGHT
FAT WEIGHT
FAT PERCENTAGE
WEIGHT
BMI

AGE
HEIGHT
FAT FREE WEIGHT
FAT WEIGHT
FAT PERCENTAGE
WEIGHT
BMI

39
158
50.5
37
41
87
35

Significance
P<0.001
P<0.01
N.S.
N.S.
N.S.
N.S.
P<0.01

women with five or more teeth missing (Group +5) are shown. Comparison is made using
Student’s t-test for independent samples.

This relationship is illustrated in Figure 1. Other obesity variables
however were not significantly related to the number of missing teeth.
Figure 1: Relationship between the number of missing
teeth and the weight of the patients. Note that the weight of the
subject increased as the number of missing teeth increased. Each
point indicates the average weight of subjects belonging to the
group with the same number of missing teeth. Note however that
the number of subjects for each of the groups were not equal:
zero teeth missing 132 subjects; 1 tooth missing 52 subjects;
2 teeth missing 69; 3 teeth missing 50; 4 teeth missing 49; 5
teeth missing 27; 6 teeth missing 18; 7 teeth missing 10; 8 teeth
missing 6; 9 teeth missing 1; 10 teeth missing 10; and 12 teeth
missing 2.

Table 1: Comparison of the obesity variables between teethed and

Teeth-Missing
Group
40
159
52
39
42
91
36

5 or more
teeth missing
45
156
52.6
40
42.4
92.2
38

In table 2, Data from 379 women with four or less missing teeth (Group –5) and 47

teeth missing groups:
Teeth Group

4 or less teeth
missing
39
159
51.2
38
41.4
89.5
35.5

Significance
N.S.
N.S.
P<0.05
P=0.06
N.S.
P<0.05
P=0.07

In table 1 data from 132 women with no missing teeth (Teethed Group) and 294 women
with one or more teeth missing (Teeth-Missing Group) are shown. Comparison is made
using Student’s t-test for independent samples.

Comparison of the obesity variables between the Group -5
(n=379) and Group +5 (n=47) indicated the following significant
results: Group -5 individuals were younger, taller and had lower
BMI index compared with the Group +5 (39 versus 45 years; 159
versus 156 cm; 35.5 versus 38) (Table 2). Please note that the
group numbers were not equal.
In the correlation statistics, the weight had a significant
relationship with the number of missing teeth (R2=0.4753; p<0.05).

DISCUSSION
Confirming our principal hypothesis, the current study
has shown that the number of missing teeth has a significant
relationship with some of the obesity variables.
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Importance of number of teeth in chewing
Variables representing dental health are associated with the
obesity indicators of BMI and waist circumference20, and that a
minimum of 20 teeth are needed for satisfactory chewing ability
and functional dentition.21
In adults, the intake of non-starch polysaccharides from
whole meal breads, cereals, vegetables, and fruits was higher
in dentate than complete denture wearers.22 In one study,
participants with fewer than 28 teeth had a lower intake of
carrots, tossed salads, and dietary fiber, and lower serum levels of
beta-carotene, foliate, and vitamin C than dentate participants.23
Although other environmental factors could contribute to
variations in body fat, BMI is associated with number of teeth;
even when socioeconomic, dietary, psychological, lifestyle, and
co-morbidity factors are considered.24,25 Our current findings
on Turkish women support the findings of earlier studies on
the relationship between the number of missing teeth and BMI
of individuals. Therefore, current scientific evidence stress the
importance of keeping the natural teeth for combating obesity.

number of teeth and obesity and was also an effect-modifying
variable. In our Teethed and Teeth-Missing Groups however age was
not a significant factor as we used a wide range of ages. However,
there was a significant relationship between the age of the individuals
and the number of missing teeth when the patient population was
divided into few and large number of missing teeth (Group –5 versus
Group +5). In other studies, the prevalence of obesity varied across
different age groups depending on the number of teeth. Individuals
with less than 10 teeth in at least one arch and edentulous adults
showed higher obesity rates by age, which suggested that age
modified the effect of tooth loss on obesity.26
Conclusions
The current findings indicate the importance of the dental
health and loss of teeth as a significant factor for obesity. It is
suggested that the individuals with missing teeth may choose
to eat softer food to avoid pain and discomfort. Since softer
food does not require vigorous mastication, the degree of oral
stimulation would be reduced in these individuals as they
swallow food rapidly. Since the oral stimulation is one of the
key factors for satiety, these individuals would have to eat larger
portions for feeling full hence leading to obesity.

Age as a predictor for BMI
Age was identified as a confounder of the relationship between
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