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Dental erosion and caries are common oral health problems with serious consequences. Due to 

the increased intake of acidic foods and beverages, dental erosion is becoming more widely 

acknowledged as a serious oral health concern. Objectives: To assess the anti-oxidant (green 

tea extract, vitamin C, and vitamin E) e�caciousness in reducing dental caries and erosion. To 

look for changes in the scores for the DMFT (Decayed, Missing, and Filled teeth) and BEWE (Basic 

Erosive Wear Examination). Methods: A quasi-experimental study with groups (using green tea 

extract, vitamin C, and vitamin E, respectively) were formed from the 120 participants. BEWE, 

DMFT, and baseline demographics were noted. Salivary samples were examined for oxidative 

stress markers and antioxidant levels, and patients receiving certain treatments were assessed 

for changes in scores. A paired t-test was used to assess signi�cance statistically. Results: All 

therapy groups showed signi�cant declines in BEWE. DMFT scores slightly increased in all 

therapy groups as compared to the control group. The DMFT for Group A (vitamin C) increased 

from 4.2 ± 1.3 to 4.3 ± 1.1, Group B from 4.0 ± 1.4 to 4.0 ± 1.2, and Group C from 4.1 ± 1.2 to 4.2 ± 1.0, all 

with p-values of <0.001. The treatment groups saw almost similar BEWE scores as compared to 

the control group. Conclusion: It was concluded that antioxidants are helpful in the prevention 

of dental caries and erosion.
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some point in their lives suffer from it [4]. Due to the 
increased intake of acidic foods and beverages, dental 
erosion is becoming more widely acknowledged as a 
serious oral health concern, while being less prevalent. 
Young adults and kids are the group most frequently 
a�icted [5]. Caries can lead to feelings of worthlessness, 
impair nutritional status, cause an enormous �nancial 
strain because of the considerable cost of therapy, and 
disrupt interpersonal social interactions [6]. Investigators 
have been trying to �gure out how oxidative stress-induced 
damage causes dental problems such as dental caries and 
eroding [7]. These dental issues are aggravated as a 
consequence of oxidative damage, which is an imbalance 
between the synthesis and eradication of reactive oxygen 

Globally both dental caries and erosion are serious 
problems that lead to signi�cant health issues. Multiple 
factors are thought to play a role in dental caries such as 
loss of tooth enamel by acids that are produced upon 
fermentation of carbohydrates by bacteria present in the 
mouth and leading to cavities if left untreated [1]. 
Conversely, dental erosion refers to the gradual loss of 
tooth structure brought on by the chemical breakdown of 
non-bacterial acids, such as those found in food or gastric 
re�ux. If treatment is not received for either problem, 
serious side effects such as infection, discomfort, and 
tooth loss may occur [2, 3]. Dental caries is one of the most 
common chronic illnesses in the world; according to WHO 
estimates, 2.3 billion adults and 530 million children will at 
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M E T H O D S

species (ROS) [8, 9]. The damage caused by free radicals 
can be addressed through a class of molecules that 
includes enzymatic antioxidants such as catalase and 
superoxide dismutase and non-enzymatic antioxidants 
such as vitamins and �avonoids [10]. Several studies have 
looked into the signi�cance of antioxidants that serve in 
halting dental caries and erosion. They are important in 
maintaining the health of dental tissues. Among the effects 
are the prevention of cell membrane damage by vitamin E 
and the creation of collagen by vitamin C. Gum and 
periodontal ligament health are preserved partially by 
these actions [11, 12]. The constituents present in green tea 
include catechin which also leads to improving dental 
health by reducing cariogenic bacteria [13]. Although the 
exact processes behind these advantages are currently 
undetermined numerous in vitro and animal studies have 
studied the use of antioxidants in the avoidance of dental 
decay and erosion. High-quality clinical trials are still 
required to investigate the safety and e�cacy of 
antioxidants [14, 15]. 
This study aims to see the e�cacy of antioxidants Vitamin 
C, Vitamin E and green tea extract against dental caries and 
erosion. 

objectives, therefore they were not reported in the results. 

Participants were instructed to use their assigned 

treatment twice daily after brushing their teeth for six 

months. Follow-up assessments were conducted at three 

and six months, with �nal evaluations at the end of the 

study period. i.e. six months. Patients were given a 

checklist from day 1 to 6 months for �lling the use of their 

designated treatment regimen. The checklist was 

reviewed on follow-up. For calculation of DFMT scores, 

each decayed, missing or �lling of each tooth was given a 

score of 1. BEWE score determined the level of tooth wear 

and tear. The criteria for the BEWE score are as follows: No 

erosive tooth wear (ETW): 0 scores; Initial loss of surface 

texture: 1 score; Distinct defect; hard tissue loss involving 

<50% of the surface area: 2 scores; Hard tissue loss 

involving ≥50% of the surface area: 3 scores. They are 

summed to obtain a cumulative score which is as follows:  

No ETW: 0 to 2; Low ETW: 3-8; Medium ETW: 9-13; High 

ETW: ≥ 14. Primary outcomes included changes in DMFT 

and BEWE scores. Data were analyzed using SPSS version 

23.0, with signi�cance set at p<0.05 after applying paired t-

test at baseline and 6 months after treatment.

R E S U L T S

A total of 120 participants were divided equally into four 
groups: Group A, Group B, Group C, and a control group, 
each comprising 30 individuals. The mean age of 
participants in Group A was 25.3 years ± 4.2, in Group B was 
24.8 years ± 3.9, in Group C was 25.1 years ± 4 and in the 
control group was 24.7 years ± 4.0. The gender distribution 
was relatively balanced across all groups, with Group A 
consisting of 14 male and 16 female, Group B comprising 13 
male and 17 female, Group C including 15 male and 15 female, 
and the control group having 14 male and 16 female. The 
baseline demographics of the participants included in the 
study are presented in table 1.
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This quasi-experimental study was conducted over 12 

months from June 2023 to May 2024. Participants were 

recruited from dental clinics and college campuses. 

Ethical approval was obtained from the Institutional 

Review Board (IRB) of the Shahida Islam Medical Complex, 

Lodhran IRB no: SIMC/ET.C./10006/23. A total of 120 

participants aged 18-35 years were enrolled in the study. 

Inclusion criteria included having all-natural teeth intact 

and good general health. The included participants were 

prescribed vitamin C (ascorbic acid) mouthwash, vitamin E 

(alpha-tocopherol) gel, green tea extract rinse or placebo 

mouthwash randomly for at least six months. Exclusion 

criteria were smoking, systemic diseases affecting dental 

health, and the use of medications in�uencing salivary 

�ow. Participants were assigned into four groups 

depending upon the prescribed treatment, each receiving 

a different antioxidant treatment: Group A: Vitamin C 

(ascorbic acid) mouthwash twice a day for 1 minute, Group 

B: Vitamin E (alpha-tocopherol) gel twice a day, Group C: 

Green tea extract rinse twice a day for 1 minute and Control 

Group: Placebo mouthwash (with alcohol). After ethical 

approval and obtaining informed consent from each 

participant, baseline dental examinations were conducted, 

including assessments of dental caries and erosion using 

standardized indices of Decayed, Missing, and Filled Teeth 

(DMFT) and Basic Erosive Wear Examination (BEWE). Saliva 

samples were collected to measure antioxidant levels and 

oxidative stress markers. Since they were not part of the 

Table 1: Baseline Demographics of Participants Included in the 
Study (n=120)

Gender

FemaleMale

14

13

15

14

Groups Mean Age (Years ± SD)

Group A (n=30)

Group B (n=30)

Group C (n=30)

Control Group (n=30)

25.3 ± 4.2

24.8 ± 3.9

25.1 ± 4.1

24.7 ± 4.0

16

17

15

16

The BEWE scores at baseline were similar across the 
groups, with Group A at 7.1 ± 1.9, Group B at 7.0 ± 1.8, Group C 
at 7.2 ± 1.7, and the control group at 7.3 ± 1.8. After six 
months, BEWE scores stabilization were observed in the 
treatment groups: Group A scores were 7.2 ± 1.5, Group B 
scores were 7.2 ± 1.4, and Group C scores were 7.3 ± 1.6, all 
with insigni�cant p-values of 0.66, 0.08 and 0.32 
respectively. In contrast, the control group showed a 
signi�cant change from 7.3 ± 1.8 to 7.7 ± 1.6 with a p<0.001. 
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D I S C U S S I O N

Due to the anti-oxidant effects of the prescribed regimens 
such as vitamin C promoting collagen synthesis, aiding 
repair of enamel and dentin, vitamin E protecting oral 
tissues from oxidative damage by preserving integrity, 
coupled with green tea's anti-in�ammatory properties, 
possibly behind the reasons why BEWE scores were found 
to be stable. The changes in BEWE and DMFT scores from 
baseline to six months for each group are shown in table 2.

where BEWE scores were almost the same in treatment 

groups indicating erosion repair and constant DMFT score 

in the Vitamin C treatment group. For instance, studies 

have shown that vitamin E, a potent lipid-soluble 

antioxidant, can protect cell membranes from oxidative 

damage and reduce in�ammation in gingival tissues. This is 

in line with the �ndings of a study that reported vitamin E 

supplementation decreased oxidative stress in patients 

with periodontal disease [21]. The stabilization of BEWE 

scores in Group B, which used a vitamin E gel, further 

con�rms the e�cacy of alpha-tocopherol in protecting 

dental tissues from erosion. When multiple antioxidants 

are combined, they exhibit synergism, which may boost 

their protective value. A study by Sardari showed vitamin C 

and E together revealed higher protection than if used 

independently, and BEWE scores decreased substantially. 

This indicates that combined use is better at providing 

advantages, though our study did not speci�cally assess 

combination strategies [22]. Based on the latest studies, 

there may be considerable therapeutic advantages arising 

from substantial reductions in tooth cavities and erosion. 

Mouthwashes, gels, and rinses that include antioxidants 

should be part of your daily oral hygiene routine. By 

lowering oxidative damage and suppressing the 

development of toxic cariogenic bacteria, they can provide 

enhanced defence [23]. Mouthwashes containing vitamin 

C can have bene�cial effects for those who have illnesses 

or other eating habits that reduce salivation and create dry 

mouth [24]. Vitamin E gels may be useful for a few 

additional health conditions including gastroesophageal 

re�ux disease (GERD), which exposes the teeth to acidic 

environments regularly [25]. Antioxidant-rich food and oral 

hygiene items should be promoted to the public 

considering that they can contribute to lowering the 

prevalence of dental caries and erosion. The public should 

get awareness about the bene�cial effects of these items 

and initiatives should be undertaken in various public 

meetings, and talks about different products that contain 

antioxidants should be included. Green tea, fruits, and 

vegetables should be utilized because of their high 

antioxidant content. 
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Table 2: Changes in BEWE and DMFT Scores at Baseline vs 6 
Months (n=120)

Groups
BEWE

 (Baseline) 
Mean ± SD

Group A 
(n=30)

BEWE
(6 Months) 
Mean ± SD

7.1 ± 1.9

7.0 ± 1.8

7.2 ± 1.7

7.2 ± 1.5

7.2± 1.4

7.3± 1.6

p-
Value

0.66

0.08

0.32

Control 
Group 
(n=30)

7.3 ± 1.8 7.7 ± 1.6 <0.001

Group B
(n=30)

Group C
(n=30)

DMFT
(Baseline)
Mean ± SD

DMFT
(6 Months)
Mean ± SD

p-
Value

4.2 ± 1.3

4.0 ± 1.4

4.1 ± 1.2

4.3 ± 1.3

4.3 ± 1.1

4.0 ± 1.2

4.2 ± 1.0

5.1 ± 1.2

<0.001

<0.001

<0.001

0.07

The DMFT scores exhibited a slight increase in the treatment 

groups over the six months while in Group B remained the same. 

Group A DMFT score slightly increased from 4.2 ± 1.3 to 4.3 ± 1.1, 

Group B score remained the same from 4.0 ± 1.4 to 4.0 ± 1.0 and 

Group C increased from 4.1 ± 1.2 to 4.2 ± 1.0, all with p<0.001. The 

control group showed a greater increase as compared to 

treatment groups from 4.3 ± 1.3 to 5.1 ± 1.2, which was not 

statistically signi�cant with a p-value of 0.07.

The results of this research show that antioxidants such as 

vitamin C, E and green tea extract substantially prevented 

dental caries and improved dental erosion in comparison to 

a placebo mouthwash. The study further demonstrated the 

potential role of these anti-oxidants in maintaining oral 

health. The role of anti-oxidants in reducing oxidative 

stress through neutralization of free radicals was 

highlighted. The �ndings are in line with other research 

which underscores the protective anti-oxidant effect in 

dental erosions and caries [16]. Anti-oxidants have been 

shown to reduce oxidative stress through inhibition of 

cariogenic oral bacterial growth and enhance dental health 

[17]. Research demonstrated anti-oxidants' anti-microbial 

properties, especially in inhibition of cariogenic bacteria 

[18]. Another study reported catechism in green tea to have 

strong anti-bacterial activity, especially towards S. 

mutants, which is known to be the primary pathogen 

involved in the occurrence of dental caries [19]. This is by 

this study where erosive scores were improved and dental 

caries were prevented. Likewise, a study showed inhibition 

of oral bacterial growth and reduction in plaque formation 

was observed after treatment with vitamin C [20]. This 

signi�cantly reduced caries formation. similar to this study 

C O N C L U S I O N S

It was concluded that by the consumption of oral 
medications and changes in diet, this study has shown how 
antioxidants are helpful in the prevention of dental caries 
and erosion. The results of this study offer a better 
evaluation of the many physiological and anatomical 
causes behind tooth caries. The results of the study might 
be useful to medical professionals, who can employ oral 
care products and antioxidants to prevent dental 
problems. Additional research is required to expand on 
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