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ABSTRACT
Background. Bisphenol A (BPA) is a product in the manufacture of Bis-GMA, which is commonly used in dentistry, and 
is known to have a number of adverse effects.
Objectives. The aim of this study is to evaluate to assess the knowledge, attitude and practice based on exposure and 
handling of BPA containing materials among dental surgeons for better understanding about the level of care rendered to 
the patients.
Material and methods. A questionnaire survey was conducted on 400 dental surgeons in Southern India. The questionnaire 
consisted of 20 objective type questions out of which ten questions assessed knowledge and five questions assessed the 
attitude and five questions to understand the practice related measures taken by the dentist. The data collected were 
analysed using SPSS version 23.
Results. A total of 402 responses were collected for this online questionnaire survey over a period of 2 months. It was 
found that females showed higher knowledge and attitude towards exposure to BPA which was statistically significant 
when compared to males. It showed that dentists with more than 20 years of practice had a higher level of knowledge. 
Though most of the groups agreed fairly on safety practice to be undertaken related to BPA exposure in their clinics, the 
ones with experience more than 20 years displayed the least positive attitude and dentists with 6-10 years of practice had 
the least positive behaviour among all.
Conclusions. In spite of having a good knowledge regarding the harmful effects of BPA, dental surgeons are not very 
cautious while using materials containing them on a regular basis. Therefore, there is a need to enhance the awareness 
with the help of Continuing Dental Education programs or proper instructions on the packaging.
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INTRODUCTION

Bisphenol A (BPA) is a by-product during the 
manufacture of polycarbonate plastics and epoxy 
resins, which play an important role in food and 
drink packaging. Although diet is a major source of 
BPA exposure in most people; air, dust, and water 
and direct skin contact are others. BPA can leach out 
from containers with internal epoxy resin coatings or 
products made of polycarbonate plastic such as baby 
bottles, tableware, food containers, and water bottles 
into the products that we consume. Leaching of BPA 
depends more on the temperature of the liquid than 
the age of the container ie. more migration with higher 
temperatures [8, 17]. 

BPA plays an important role in dentistry. It is the 
main raw material for Bis-GMA and polycarbonate 
products. Generally, the molecules with a double 
benzoic ring possess estrogenic properties. It was 
in 1996, Olea et al. [17] found detectable levels on 
BPA in the saliva of patients who received sealants. 
However, it is still a controversial topic, as it has not 
been confirmed by any large-scale study [16, 27].

Based on the toxicity of BPA, it has been classified 
as a category 3 toxic substance and a significant risk 
factor in human fertility. However, concern is not 
focused exclusively at molecular level. A significant 
effect on psychosocial health of children is being 
reported from a recently published study measuring 
the exposure from BPA derivatives such as composite 
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resins. Higher levels of anxiety, depression and social 
stress in children was reported with higher levels and 
longer exposure (5 years) to dental composite resins 
[14]. Furthermore, there are recent studies done on 
dental staff indicating more reports of allergic contact 
dermatitis among them [9, 10, 11, 15, 24].

With such level of existing evidence of prolonged 
release of BPA and associated side effects affecting 
both mental and physical health, it is very essential 
to minimize the exposure to BPA while use of dental 
products and services. For this, mainly private 
practitioners play a pivotal role to minimize the 
exposure of BPA to their patients, assistants and 
themselves in their private clinical practice. Since 
most private practitioners attend continuous dental 
education programs from time to time, we expect 
them to be updated with the knowledge and practice 
related ill effects of BPA. Their attitude towards 
patient care and self-care from exposure to BPA needs 
to be assessed along with knowledge and practice to 
impart better education through such programs. There 
are studies which assess all of these among specialists 
in dental colleges but hardly any studies on private 
practitioners which cater to the majority of the general 
population. Hence this questionnaire survey was 
needed to assess the knowledge, attitude and practice 
based on exposure and handling of Bisphenol A 
containing materials among dental surgeons for better 
understanding about the level of care rendered to the 
patients and sensitivity towards the ill effects of BPA 
from dental products.

MATERIAL AND METHODS

Study sample
This cross-sectional questionnaire study was 

carried out in Southern India. Further, a questionnaire 
was circulated online (Google forms format) amongst 
the sample group which consists of all private dental 
surgeons working in private dental clinics across South 
Indian states of Karnataka and Kerala. A statistically 
calculated sample size of 400 practitioners who have 
been practicing and holding a minimum undergraduate 
level of qualification (BDS) were included in the study. 

Validation survey
The questionnaire was subjected to face and content 

validation by 3 dental faculties and each question was 
rated using a 5 point Likert scale to test content validity 
with range from very important to not important. 
Questionnaire was tested by 25 randomly selected 
private dental surgeons for the validity of the survey. 
Ethical clearance for this study was obtained from 
Institutional Review Board (ABSM/EC/53/2020).

Questionnaire content
A consent form with brief study description and 

a Questionnaire was circulated among the sample 
group and responses were compiled digitally in google 
forms. The survey form collected basic demographic 
data such as name, age, gender, qualification, if 
attached to dental college or not. The questionnaire 
consisted of 20 objective type questions out of which 
ten questions assessed knowledge and five questions 
assessed the attitude and five questions to understand 
the practice related measures taken by the dentist. A 
sample questionnaire is given below. 

SAMPLE QUESTIONNAIRE:

Questionnaire:
Demographic details:

Age: _______Years ______
Gender: M/F
Educational Qualification: BDS____
MDS (Mention Specialty) _________
No. of years into practice: 
• 1-5 years
• 5-10 years
• 10-15years
• 15-20years
• >20 years
Are you attached to a dental college: Yes/No
If Yes, What is your designation: Tutor/ Senior 
Lecturer/ Reader/ Associate Professor/Professor

QUESTIONS 

Knowledge based:

1. BPA is an important constituent of _______?
a. Restorative composite
b. Amalgam
c. Impression materials
d. Don’t know

2. Sensitivity/ill effects due to BPA exposure is seen 
more in ______?

a. Males
b. Females
c. Equally susceptible
d. Don’t know

3. BPA is a product leached out of which of the 
following?

a. Orthodontic adhesives
b. Dental composite resin
c. Prosthetic crowns
d. All the above
e. None of the above

Knowledge, attitude and practice on exposure to Bisphenol A among dental surgeons in southern India
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4. Soon after a composite restoration, what happens 
to the concentration of BPA?

a. Increases in saliva
b. Increases in Urine
c. Both the above
d. Don’t know

5. Which of the following is a potential side effect of 
BPA?

a. Developmental defects
b. Infertility
c. Type 2 diabetes
d. All of the above
e. Don’t know

6. Does the type of curing light used and the distance 
between tip and material when cured affect the 
amount of BPA release from the material?

a. Yes
b. No
c. Don’t know

7. BPA release from self-cure resin when compared 
to light cure resin is_______?

a. More in self cure than light cure
b. Less in self cure than light cure
c. Same in both
d. Don’t know

8. Does tooth that have amalgam restorations release 
BPA?

a. Yes
b. No
c. Don’t know

9. BPA can have which of the following actions on 
human body?

a. Estrogenicity
b. Cytotoxicity
c. Both of the above
d. Don’t know

10. Does use of a rubber dam use reduce BPA exposure 
to patients?

a. Yes
b. No
c. Don’t know

Attitude based:

1. Do you think that BPA exposure can affect the 
dentist and the dental technician’s health apart 
from the patients?

a. Strongly agree
b. Agree

c. Neutral
d. Disagree
e. Strongly disagree

2. Do you think that there should be awareness 
campaigns on ill effects of BPA to improve your 
knowledge and assess the patients under risk from 
BPA exposure?

a. Strongly agree
b. Agree
c. Neutral
d. Disagree
e. Strongly disagree

3. Would you want to know more on safety measures 
to be taken by dentists and dental assistants to 
prevent BPA exposure?

a. Yes
b. No

4. Do you feel the need to follow strict measures to 
reduce BPA exposure in private clinical practice?

a. Strongly agree
b. Agree
c. Neutral
d. Disagree
e. Strongly disagree

5. Do you think the BPA levels in dental materials 
should be highlighted by companies for the safety 
and awareness of the private dental practitioner?

a. Strongly agree
b. Agree
c. Neutral
d. Disagree
e. Strongly disagree

Practice based:

6. How often do you check the BPA levels in dental 
restorative materials you use in daily routine?

a. I never check
b. I check it every time
c. I check it sometimes

7. Do you educate your patients about the possible 
side effects of BPA?

a. Yes
b. No
c. Sometimes

8. Do you take any protective measures for yourself 
and your dental assistantsto avoid BPA exposure 
from aerosols developed during dental procedures 
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involving dental composites like Orthodontic 
debonding procedure?

a. Yes
b. No
c. Sometimes

9. Do you prefer composite restoration over amalgam 
restoration?

a. Always
b. Never
c. Sometimes

10. Do you ask your patients to gargle immediately 
following intraoral use of dental materials 
containing BPA?

a. Always
b. Never
c. Sometimes

Statistical analysis
The data was entered in Microsoft excel and 

analyzed using SPSS version 23 for descriptive and 
inferential statistics. Descriptive statistics were 
expressed in terms of number and percentage. The 
inferential statistics were analyzed using ANOVA and 
Pearson’s correlation coefficient. 

RESULTS

A total of 402 responses were collected for this 
online questionnaire survey over a period of 2 months. 
Mean age of the participants of this survey was 
33.06+6.649 years. Table 1 shows the distribution of 
respondents based on gender. Almost equal number of 
responses were obtained from both genders. 

Table 1. Gender based distribution of responses
Variable Frequency Percent

Gender

Male 200 49.8
Female 198 49.3

Do not wish to 
specify 4 1.0

Table 2 shows the responses of participants 
indicating their experience or years of practice in 
their profession. Maximum respondents falling into 
the category with 1-5 years of experience and least 
responses obtained from group with 16-20 years of 
experience 

Table 2. Years of practice based responses
Variable Frequency Percent

No. of years into 
practice

1-5 years 213 53.0
6-10 years 88 21.9
11-15years 61 15.2
16-20years 8 2.0
>20 years 32 8.0

Table 3 and Table 4 show responses obtained from 
participants indicating if they are attached to a dental 
college and if yes then the designation they hold in 
their respective departments.

Table 3. Responses based on attachment to college
Variable Frequency Percent

Attached to a 
dental college

Yes 151 37.6
No 251 62.4

Table 4. Designation of respondents attached to college
Variable Frequency Percent

Designation

Tutor 11 2.7
Senior Lecturer 75 18.7

Reader 44 10.9
Associate 
professor 16 4.0

Professor 5 1.2
Not attached to 

college 251 62.4

The knowledge of total respondents are summarized 
in the Table 5 below for all the ten questions based on 
percentage of correct and incorrect response. 93.5% 
gave the correct response that BPA is an important 
constituent of restorative resin. 90.5% gave an incorrect 
response saying males show greater sensitivity/ill 
effects towards BPA, which isn’t true. Almost equal 
correct and incorrect responses were recorded when 
asked to choose the material that releases BPA in 
question number three. 55% responses were correct 
and agreed to that concentration of BPA increases in 
saliva soon after the restoration. When asked about 
the potential side effects of BPA only 60% could give 
a correct response to it. We obtained almost equal 
correct and incorrect responses to the question which 
assess knowledge regarding the type of curing light 
and type of composite resin used, which may result 
in varying amounts of BPA release. More than 70% 
responded correctly when asked whether amalgam 
use leads to intra-oral release of BPA. Only 38% could 
rightly answer that BPA release could cause both 
cytotoxic and estrogenic effects in our body. Almost 
50% of the dentists are unaware that the use of rubber 
dams could reduce BPA exposure.
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Table 5. Responses to knowledge based questions
Question Correct response Incorrect response

1 376 (93.5%) 26 (6.5%)
2 38 (9.5%) 364 (90.5%)
3 186 (46.3%) 216 (53.7%)
4 221 (55%) 181 (45%)
5 162 (40.3%) 240 (59.7%)
6 199 (49.5%0 203 (50.5%)
7 192 (47.8%) 210 (52.2%)
8 287 (71.4%) 115 (28.6%)
9 153 (38.1%) 249 (61.9%)
10 195 (48.5%) 207 (51.5%)

The responses obtained for the attitude based 
questions are summarised in the Table 6 below with four 
questions showing responses based on 5 point Likert 

scale and one question with yes/no as its response. 56% 
of the dentists agreed to the fact that BPA exposure 
could affect dentists and the dental technicians, 
whereas 35.6% were unaware of the potential threat 
and 10% disagreed with this fact. 100% of dentists 
agreed on conducting awareness campaigns for ill 
effects of BPA exposure for practitioners. Almost all 
dentists agreed on following strict measures to reduce 
BPA exposure and agreed on the fact that companies 
should highlight the BPA content and its ill effects on 
their dental products. 95% of the dentists were willing 
to know more on the safety measures to be taken by 
them to reduce BPA exposure to dentists as well as 
dental assistants.

Table 7 shows the responses obtained to the 
practice based questions. 75.9% of participants do not 
check the BPA levels in the material they use regularly 

Table 6. Responses to attitude based questions
Question SA A N D SD

11. BPA exposure can affect the dentist and the dental 
technician’s health apart from the patients

62
(15.4%)

164 
(40.8%)

143
(35.6%)

32 
(8%)

1 
(2%)

12. There should be awareness campaigns on ill effects 
of BPA to improve your knowledge and assess the 
patients under risk from BPA exposure

170 
(42.3%)

232 
(57.7%) 0 0 0

13. Need to follow strict measures to reduce BPA 
exposure in private clinical practice

151 
(37.6%)

219 
(54.5%)

32
(8%) 0 0

14. BPA levels in dental materials should be 
highlighted by companies for the safety and awareness 
of the private dental practitioner

220 
(54.7%)

167 
(41.5%)

15 
(3.7%) 0 0

SA - strongly agree, A - agree, N - neutral, D - disagree, SD - strongly disagree

Question Yes No
15. Want to know more on safety measures to be taken by dentists 
and dental assistants to prevent BPA exposure 382 (95%) 20 (5%)

Table 7. Responses to practice based questions
Question Responses

16. How often do you check the BPA levels in dental restorative 
materials you use in your daily routine?

I never check 305 (75.9%)
I check it every time 3 (0.7%)
I check it sometimes 94 (23.4%)

17. Do you educate your patients about the possible side effects of 
BPA?

Yes 11 (2.7%)
No 289 (71.9%)

Sometimes 102 (25.4%)
18. Do you take any protective measures for yourself and your 
dental assistants to avoid BPA exposure from aerosols developed 
during dental procedures involving dental composites like 
Orthodontic debonding procedure?

Yes 131 (32.6%)
No 208 (51.7%)

Sometimes 63 (15.7%)

19. Do you prefer composite restoration over amalgam restoration? Always 216 (53.7%)
Never 25 (6.2%)

Sometimes 161 (40%)
20. Do you ask your patients to gargle immediately following 
intraoral use of dental materials containing BPA?

Always 111 (27.6%)
Never 117 (29.1%)

Sometimes 174 (43.3%)

H. A. Kumar, C. R. Soans, P.S. Murali et al.
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in their practice. 71.9% of participants have never 
informed their patients about BPA and its side effects 
but interestingly 25.4% did sometimes inform their 
patients about the same. Almost 52% of participants 
did not take any protective measures for BPA exposure 
during dental procedures. Over 53.7% participants 
did prefer composite restoration over amalgam but 
almost 40 % still sometimes used amalgam, while 6% 
don’t prefer amalgam restoration at all. Almost 30% 
of practitioners never asked their patients to gargle 
immediately after use of BPA-containing products, 
while 43.3% did sometimes ask their patients to gargle 
immediately.

As shown in Table 8, differences in the knowledge, 
attitude and practice (KAP) behaviour of the 
participants was analysed. Significant difference 
was observed in the KAP of participants based on 
their gender. Females displayed higher knowledge 
and attitude than males. However, the behaviour of 
participants not willing to disclose their gender was 
positive followed by males.

A significant difference was observed in the 
KAP of participants based on their years of practice. 
Participants with >20 years of practice had a higher 
level of knowledge and those with 16-20 years of 
practice had the least knowledge. However, those with 
16-20 years of practice displayed a better attitude and 
behaviour. Those with >20 years of practice displayed 
a least positive attitude and participants with 6-10 
years of practice had the least positive behaviour. 

A significant difference was observed in the KAP 
of participants based on their years of practice. Senior 
lecturers had a higher knowledge level and professors 
had the least knowledge. Professors displayed a higher 
attitude and behaviour whereas tutors displayed the 
least positive attitude and senior lecturers displayed 
the least positive behaviour. 

The correlation between knowledge, attitude 
and behaviour showed that there was a negative 
correlation which was statistically significant. It 
showed that as knowledge increased, the attitude 
and behaviour decreased. As attitude increased, 
knowledge and behaviour decreased. As behaviour 
increased, knowledge and attitude decreased (Table 
9). This shows that in spite of having good knowledge 
regarding harmful effects of BPA, dental surgeons are 
not very keen while handling materials containing 
them.

Knowledge, attitude and practice on exposure to Bisphenol A among dental surgeons in southern India
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DISCUSSION

The aim of the present study was to evaluate the 
knowledge, attitude, and practice-based behaviour 
amongst dental surgeons who cater the majority of the 
general population in any community. We intended 
to reach out to the dentists practicing in South 
Indian states of Karnataka and Kerala to assess their 
knowledge, attitude and what they practiced regarding 
BPA, as it is used on a daily basis in dentistry. The 
outcomes of this survey could further be used to 
evaluate the need for special instructions on materials 
containing BPA to be promoted among them. It also 
reflects whether the controversies regarding BPA is 
taught to the practitioners in their academic course 
and also sometimes as a part of continuing dental 
education (CDE) program which is the major source 
to update the existing practitioners. 

We hypothesized that South Indian dentists know 
adequately about BPA and its ill effects from dental 
exposure. Private dental practitioners play a pivotal 
role in minimizing exposure of BPA to the majority 
of the population and be able to address any queries or 
worries expressed by patients.

We observed in our study that females showed 
higher knowledge and attitude towards exposure 
to BPA which was statistically significant when 
compared to males. We deduce that female dentists are 
more cautious about health issues arising due to BPA 
exposure. This is consistent with another study about 
BPA, where females were also found to show greater 
concern about it.4 Several studies suggest that women 
are more engaged in seeking health information and 
discussing health related issues [1, 5, 19].

Swan et al. [25] and Braun et al. [3] evaluated the 
effects of BPA on endocrine system, and concluded 
that it affected the fetal brain development. They 
found that it also altered behaviour in toddlers because 
of its effects on fetal sex hormones. Furthermore, it is 
thought to increase the risk of abortion, cause defects 
in the male genitalia, and increase the risk of asthma in 

children [20]. Studies shows that BPA acts as thyroid 
antagonist in rats and mice, altering the hormones 
produced by the gland [22, 28].

A significant difference was observed in the 
knowledge, attitude and practice of participants 
based on their years of practice in dentistry. Our 
results show that dentists with more than 20 years 
of practice had a higher level of knowledge. Though 
most of the groups agreed fairly on safety practice to 
be undertaken related to BPA exposure in their clinics, 
the ones with experience more than 20 years displayed 
the least positive attitude and dentists with 6-10 years 
of practice had the least positive behaviour among 
all. This could be probably because as experience in 
the field increases, the knowledge acquired over the 
period may be more that the ones with less experience, 
but what makes this finding more interesting is that 
the group with higher knowledge showed least positive 
attitude towards BPA containing products and its 
effects in their private practice. This can be correlated 
to the fact that there might be no direct effect on 
patients for which dentists tend to be more careless. 

Marzouk et al. [26] conducted a systematic review 
and their findings suggested that there was an increase 
in urinary BPA concentrations short term after dental 
treatment with any type of resin-based material. 
However, the extent to which it may affect the health 
of patients is unclear. Bellinger et al. [2] compared the 
behaviour of children who received composite and 
amalgam fillings. They found worse psychosocial 
behaviour in children who received composite fillings. 
In contrast, there are numerous studies stating that 
patient exposure to BPA from dental materials is 
negligible to cause any health hazards [1, 5, 7, 13]. 

Our assumption for the group of dental surgeons 
who are attached to the college was confirmed with 
our study findings, which shows that professors had 
highest knowledge, attitude and practice behaviour 
and the junior faculty had lesser knowledge, attitude 
and practice behaviour. This could be attributed to the 
fact, being senior faculties and attached to the college, 

Table 9: Significance of correlations among the variables
Knowledge Attitude Behaviour

Knowledge
Pearson correlation 1 -0.286** -0.131**

Sig. (2-tailed) 0.000 0.008
n 402 402 402

Attitude
Pearson correlation -0.286** 1 -0.065

Sig. (2-tailed) 0.000 0.191
n 402 402 402

Behaviour 
Pearson correlation -0.131** -0.065 1

Sig. (2-tailed) 0.008 0.191
n 402 402 402

** - correlation is significant at the 0.01 level (2-tailed).
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450 No 4

they could be more involved with research activity and 
be updated with the current research findings which 
will help them to be more sensitive towards their 
patients and reduce their patient exposure to BPA. 

While analysing the results of responses to practice-
based behaviours of the dentists, it was clear that most 
of them had a negative behaviour where they did not 
find out the BPA content of the material they use, did 
not educate the patient about BPA exposure nor did 
they take enough safety measure for themselves and 
for their assistant. Dentists showed higher inclination 
towards use of composite over amalgam which again 
is a contributing factor to BPA exposure, but it can be 
reduced by the use of rubber dam, gargling the mouth 
with water soon after the procedure. But the majority 
of the participants did not know that rubber dam could 
reduce BPA exposure as we asked about the same in a 
knowledge based question, whereas many dentists did 
ask their patients to gargle their mouths.

Most of the uncured monomers is present in 
the superficial layers of incompletely cured resin. 
Hence, eliminating this layer using prophylaxis cup 
[21], rubber dam application [6], and gargling for 30 
seconds with water immediately after the placement 
of composite fillings could reduce the potential BPA 
exposure [23]. It is important to note that, increasing 
the distance between curing light-tip to composite, or 
reducing the curing time, can significantly increase 
BPA release [18]. We strongly recommend the need to 
improve the awareness and behaviour towards BPA- 
containing dental materials to further decrease BPA 
exposure. This can be mainly done by promoting 
lectures or CDE programs for all the existing 
practitioners from time to time.  From our study we 
can see a negative correlation between knowledge, 
attitude and behaviour among the dental surgeons. A 
thorough strategy needs to be implemented to improve 
the attitude and behaviour of the dental fraternity and 
for a greater good for the community by reducing BPA 
exposure from dental treatments. 

CONCLUSIONS

In spite of having a good knowledge regarding the 
harmful effects of BPA, dental surgeons are not very 
cautious while using materials containing them on a 
regular basis. Therefore, there is a need to enhance 
the awareness with the help of Continuing Dental 
Education programs or proper instructions on the 
packaging.
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