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ABSTRACT
Background: Overweight and obese people are at higher risk for systemic diseases as well as oral diseases like dental
caries. The aim of this study was to explore the relationship of salivary antioxidants (albumin, vitamin E, and vitamin C)
in addition to salivary flow rate and magnesium level with dental caries severity among overweight and obese adult
aged 30-40 year-old at Textile Factory in Mosul City.
Material and method: The sample for this study consisted of all subjects aged 30-40 year-old (thirty five subjects) at
the Textile factory in Mosul city. Body weight can be measured by using the Body Mass Index (BMI). Dental caries was
recorded by lesion severity through the application of D1-4 MFS index. Salivary flow rate was measured after collection
of unstimulated saliva then salivary samples were analyzed for the measurement of salivary antioxidants (albumin,
vitamin E, and vitamin C) and magnesium level.
Results: Salivary vitamin E and C levels were higher among overweight and obese subjects respectively compared
with non-obese though statistical differences were not significant. Albumin level was significantly higher among
overweight than non-obese subjects. In addition Obese and overweight subjects revealed reduced salivary flow rate
compared with non-obese but with no significant difference; whereas salivary magnesium level was elevated
among obese compared to non-obese individuals though statistical difference was not significant. Regarding caries
severity, obese and overweight subjects revealed higher dental caries severity (i.e. DMFS, MS, DS, D3 and D4 mean
values) compared with non-obese.
Conclusions: Overweight and obesity could be risk factor for increasing dental caries severity thus educational and
preventive programs that include dietary counseling (for lowering body weight and caries severity as well), oral
hygiene practices, and regular visits for the dentist are needed.
Key words: Overweight, obesity, dental caries, salivary antioxidants, salivary flow rate. (J Bagh Coll Dentistry 2011;
23(sp. issue):141-145).

INTRODUCTION

Overweight and obesity are major public
health challenges (1). Obesity can be defined as an
excessive accumulation of body fat stores.
Overweight and Pre obesity are often used
interchangeably (2). Obese people are at higher
risk for heart diseases, stroke, diabetes mellitus,
hypertension, cancer, gallbladder, joint diseases,
and psychological problems (3, 4). Increased
oxidative stress in accumulated fatty tissues due
to increased reactive oxygen species production
and decreased antioxidant enzymes expression is
an important pathogenic mechanism for obesityassociated metabolic syndromes (5). Overweight
and obesity are related to many aspects of oral
health including dental caries (6). Dental caries is
an infectious transmissible disease having a
multifactorial etiology (7) which depends on the
interaction of three main group factors that must
exist simultaneously for sufficient time including
host, microbial and substrate factors(8). Several
studies among children and adolescents found that
overweight and obese subjects are more likely to
have dental caries than the non-obese ones (9-14).
While other studies reported no significant
association between dental caries experience and
obesity (15, 16).
(1)Lecturer. Department of Paedodontic and Preventive Dentistry,
College of Dentistry, University of Baghdad.
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In contrast overweight was found to be
associated with reduced dental caries among
children (17, 18).
Saliva was found to affect oral health
through various defense mechanisms such as
salivary flow rate, buffer capacity, pH,
electrolytes, total protein, etc (19), in addition to its
antioxidant system (20). Salivary antioxidant
system was found to reduce the susceptibility to
dental caries (21).
The specific role of
antioxidants is to neutralize rampaging free
radical and thus reducing its capacity to damage.
They act as radical scavenger, hydrogen donor,
electron donor, peroxide decomposer, singlet
oxygen quencher, and synergist (22). To date, no
Iraqi studies have been found concerning the
relationship of salivary antioxidants (albumin,
vitamin E, and vitamin C), salivary flow rate and
magnesium level with dental caries severity
among overweight and obese adult aged 30-40
year-old at Textile factory in Mosul city,
therefore, this study was carried out.

MATERIALS AND METHODS

The sample for this study consisted of all
subjects (thirty five subjects) aged 30-40 year-old
at the Textile factory in Mosul city. They should
be non-smoker, with no medical history that
compromises salivary secretory mechanism
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(depending on the medical report supplied by the
medical unit at the factory), shouldn't take any
medications with xerogenic effect or any
nutritional supplementation, and shouldn't wear
any fixed or removable dental prostheses. The
collection of unstimulated salivary samples was
performed according to the instructions cited by
Tenovuo and Lagerlöf (23). Salivary flow rate was
expressed as milliliter per minute (ml/min). Then
salivary samples were taken to the laboratory for
biochemical analysis at the College of Veterinary
and College of Dentistry, University of Mosul.
Salivary
antioxidants
were
determined
colorimetrically by using the spectrophotometer
(Cecil Instrument Limited CE 1021, England).
Some were measured by manual methods as in
case of vitamin E depending on Emmerie-Engel
reaction (24), and vitamin C by using 2, 4dinitrophenyl hydrazine (DNPH) method (25).
While albumin was measured by using ready kit
(BioMérieux sa, France). Concerning salivary
magnesium, it was measured colorimetrically by
using ready kit supplied by (Human, Germany).
Dental caries was recorded by lesion severity
through the application of D1-4 MFS index (26).
Body weight can be measured by using the Body
Mass Index (BMI) which can be obtained by
dividing weight in Kilogram by height in meter
squared (4). BMI can be divided into three
categories which include non-obese (<25 Kg/m2),
overweight (≥25-<30 Kg/m2), and obese (≥30
Kg/m2) (27). Data analysis was conducted through
the application of the SPSS (version 12). Analysis
of variance was applied. The confidence limit was
accepted at 95% (P <0.05).

RESULTS

Sample distribution is shown in Table 1.
Non-obese subjects revealed the highest
percentage (45.71%) followed by obese subjects
(37.14%) while overweight (17.14%) revealed the
lowest percentage. Table 2 reveals statistically no
significant differences concerning salivary
antioxidants among BMI categories. However,
vitamin E was higher among overweight than
obese and non-obese; while vitamin C level was
higher among obese in comparison with
overweight and non-obese. Further analysis using
L.S.D. test showed that albumin level was
significantly higher among overweight than nonobese individuals (m.d.=-1.76, P<0.05). Although
salivary flow rate and magnesium levels showed
statistically no significant differences among BMI
categories using ANOVA test; however, salivary
flow rate was lower among obese and overweight
than non-obese. While magnesium level was
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higher among obese compared to overweight and
non-obese individuals (Table 3).
Regarding dental caries, Table 4 shows that
the only highly significant difference was
recorded for D3 grade of caries severity that was
higher among obese and overweight than nonobese (F= 6.60, P<0.01). In addition L.S.D.
analysis revealed statistically highly significant
difference for D3 grade between obese compared
with non-obese individuals (m.d.=-2.38, P<0.01).
Also data analysis showed that DMFS, MS, DS,
and D4 grade of caries severity was higher among
obese and overweight than non-obese while filled
surface (FS) value was lower among obese and
overweight than non-obese with no significant
differences. Furthermore, obese individuals
revealed higher DS and D4 values compared with
non-obese with statistically significant differences
(m.d.=-3.34,
P<0.05;
m.d.=-1.26,
P<0.05
respectively).

DISCUSSION

Results of the current study revealed that
dental caries (i.e., DMFS, MS, DS, D3, and D4)
was higher among obese and overweight than
non-obese. The same result was also reported by
other studies among children and adolescents (914)
. But contradict with findings of other studies
among children and adolescents (15-18). Higher
dental caries severity among obese and
overweight than non-obese probably related to
reduced salivary flow rate among obese and
overweight compared to non-obese but with no
significant difference since the washing action of
saliva plays an important role in the clearance of
food debris and bacteria also its protective
constituents increase with increasing flow rate (28).
Another explanation for higher caries severity
among obese than non-obese might be higher
magnesium level among them but with no
significant difference. This is probably related to
the finding that magnesium could act as caries
promoting element (29, 30). Furthermore, unhealthy
dietary patterns such as increasing intake of sugar
and fat containing foods in addition to
psychological stress associated with obesity that
may affect oral health behaviors as regular
brushing, flossing, fluoride use and/or seeking
preventive dental services (31, 32). This is supported
by lower filled surface (FS) value among obese
and overweight compared with non-obese with no
significant difference.
Results of the current study also showed
higher salivary vitamin E and C levels among
overweight and obese subjects respectively
compared with non-obese with no significant
difference; in addition to significantly higher
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albumin level among overweight than non-obese
subjects. The elevated antioxidant levels might
provide protection against elevated dental caries
activity (33). These antioxidants might adversely
affect the oxidative carbohydrate metabolism
within dental plaque thereby reducing bacterial
activity and growth and consequently dental
caries severity (21). Vitamin C acts as a powerful
water-soluble antioxidant (34). Furthermore, it
inhibits lipid peroxidation by reduction of
tocopheroxyl radical to tocopherol and so protects
the cell membrane from external oxidants (35).

The relation of salivary

While vitamin E as lipid-soluble antioxidant
prevents Reactive Oxygen Species (ROS)-induced
lipid peroxidation of the cell membrane because
of its localization in the cell membrane (34).
Accordingly vitamin E has immunenhancing
effect since it protects cells of the immune system
against the oxidative damage ((36). Salivary
albumin acts as antioxidant by non-specific
binding of transition metals involved in ROS
generation and by oxidation of albumin sulfhydryl
groups (37).

Table 1: Sample distribution according to BMI categories.
BMI categories

No.

%

Non-obese
(<25 Kg/m2)
Over weight
(≥25-<30 Kg/m2)

16

45.71

6

17.14

Obese
(≥30 Kg/m2)

13

37.14

Table 2: Salivary antioxidants level (Mean ±S.D.) according to BMI categories.
Variable
(mg/dl)

Non-obese
(<25 Kg/m2)

Over weight
(≥25-<30 Kg/m2)

Obese
(≥30 Kg/m2)

ANOVA test
df=2

No.

Mean

±SD

No.

Mean

±SD

No.

Mean

±SD

F-value

P-value

Albumin
Vitamin E

16
16

16.74
0.21

1.67
0.17

6
6

18.50
0.32

2.14
0.29

13
13

17.07
0.18

1.21
0.09

2.66
1.37

0.09
0.27

Vitamin C

16

0.26

0.70

6

0.24

0.38

13

1.30

2.32

1.99

0.15

Table 3: Salivary flow rate and magnesium level (Mean ±S.D.) according to BMI categories.
Non-obese
(<25 Kg/m2)

Variable

Flow rate
(ml/min)
Magnesium
(mg/dl)

Over weight
(≥25-<30 Kg/m2)

Obese
(≥30 Kg/m2)

ANOVA test
d.f.=2

No.

Mean

±SD

No.

Mean

±SD

No.

Mean

±SD

F-value

P-value

16

0.48

0.25

6

0.47

0.19

13

0.43

0.18

0.17

0.85

16

0.38

0.28

6

0.33

0.23

13

0.59

0.38

2.03

0.15

Table 4: Dental caries experience (Mean ±S.D.) according to BMI categories.
Variable
D1
D2
D3
D4
DS
MS
FS
DMFS

Non-obese
(<25 Kg/m2)
No. Mean ±SD
16
0.44 0.81
16
4.94 4.04
16
1.31 1.19
16
0.13 0.50
16
6.81 4.48
16
6.81 9.07
16
4.44 8.12
16 18.06 9.39

Over weight
(≥25-<30 Kg/m2)
No. Mean ±SD
6
1.00 1.09
6
4.33 1.86
6
2.00 2.45
6
1.17 2.86
6
8.50 4.59
6
10.83 9.70
6
2.17 3.43
6
21.50 9.93

**Highly Significant
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Obese
(≥30 Kg/m2)
No. Mean ±SD
13
1.15
1.14
13
3.92
2.60
13
3.69 2.016
13
1.38
1.85
13 10.15 3.74
13 12.46 7.43
13
0.92
1.32
13 23.54 6.02

ANOVA test
df=2
F-value P-value
2.01
0.15
0.35
0.71
6.60
0.004**
2.34
0.11
2.24
0.12
1.62
0.21
1.36
0.27
1.56
0.23
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