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ABSTRACT
Objective: Objective: Pregnant women may be vulnerable to dental caries due to their inability to fully implement oral hygiene practices. 
Toothpastes are main component of oral hygiene and the most important tool for the primary prevention of caries. The study aimed to examine 
the knowledge and attitudes of pregnant women with children (PC) and without children (PNC) about fluoride and herbal toothpastes.

Methods: A self-administered and validated 20-item questionnaire was completed by a total of 219 pregnant participants, 85 PC and 134 PNC. 
Statistical analyses were performed using the SciPy v1.2.3. program.

Results: Most of the PC (57.65%; 69.41%) and PNC (72.39%; 47.76%) participants responded with “no idea” when asked about fluoride sources 
and the optimal amount of fluoride added to tap water by local health authorities (p= .006). The majority of the PC (62.4%) and the PNC (47.0%) 
had no preference for herbal toothpastes during pregnancy (p= .03). In addition, 86.6% of the PNC showed low knowledge about the non-
fluoride content of herbal toothpastes (p= .023). While 51.5% of the PNC responded with “no idea” about a preference for herbal toothpastes 
for their children, 56.47% of the PC stated that they might not prefer using herbal toothpastes for their children’s routine oral hygiene.

Conclusion: The findings show that both PC and PNC participants had little knowledge of toothpastes and their contents. Considering that 
toothpastes are the most common self-applied oral hygiene tools, knowledge and awareness of fluoride and herbal toothpastes should be 
raised via antenatal programs.
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Knowledge and Attitudes of Pregnant Women with and without 
Children about Fluoride and Herbal Toothpastes

1. INTRODUCTION

Dental caries is a disease of the hard tissues of the teeth that 
affects all age groups. It is caused by an imbalance in the 
interactions between cariogenic bacteria in dental plaques 
and fermentable carbohydrates over time (1-3). Pregnant 
women may be more susceptible to dental caries (4, 5) due 
to nausea (6), changes in dietary habits (7), and delayed 
treatment (8) impacting their ability to practice oral hygiene. 
Regular and frequent tooth brushing with fluoride-containing 
toothpaste is considered the principal primary prevention 
method in caries control (9).

While there is substantial literature on the caries-preventing 
and remineralizing effects of fluoride (10-12), questions 
remain about its potentially unfavorable impact on the pineal 
gland, dental fluorosis, and mental retardation in children 
(13, 14). However, these side effects usually occur after 
systemic and excessive fluoride intake (13).

Toothpastes are the most common topical fluoride sources, 
and a review (15) found that no definite conclusions could be 
drawn about side effects that may arise from the application 
of topical fluoride. Nevertheless, people who are concerned 
about the amount of fluoride they are exposed to from other 
sources may prefer using alternatives to fluoride-containing 
toothpastes, such as fluoride-free herbal toothpastes that 
are widely available.

It has been reported that many women prefer to use 
herbal products during pregnancy (16). Pregnancy is a 
new experience full of uncertainty, especially for first-time 
pregnant women (17, 18). Fetal development and the use of 
everyday products that contain chemicals during pregnancy 
is a topic of interest, and many pregnant women seek a 
source of information to help them deal with their doubts 
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and to navigate their decisions (18). Study groups have been 
designed to consider this phenomenon.

There are antenatal education programs and websites 
designed to support positive pregnancy experiences where 
pregnant women can obtain up-to-date information on 
wellbeing topics, such as nutrition, smoking, alcohol use, 
physical activity, maternal mental health, and use of everyday 
self-care products (including oral hygiene products). Hence, 
it is important to understand the level of knowledge and 
perspectives of pregnant women regarding self-care when 
developing pregnancy care guidelines and antenatal program 
curricula (19, 20). It is also worth noting that a pregnant 
woman’s level of knowledge and vigilance toward the use of 
everyday self-care products may vary based on whether she 
has had prior pregnancies or not.

To our knowledge, to date, no study has investigated the 
level of knowledge of pregnant women about fluoride and 
herbal toothpastes. Therefore, the current study aimed to 
evaluate the knowledge and attitudes of pregnant women 
with and without children about the use of fluoride and 
herbal toothpastes.

2. METHODS

2.1. Ethical Approval

This study was performed in accordance with the Declaration 
of Helsinki and was approved by the Ethics Committee of 
Faculty of Medicine-Clinical Researches, Istinye University 
(Date: 29.06.2021 / Protocol #: 21-62). All participants 
provided verbal consent for their participation and data use.

2.2. Participants

This study was conducted in the Gynecology and Oral and 
Dental Care department in VM Medicalpark Bursa Hospital, 
Turkey, from July to August 2021. HC interviewed pregnant 
women with and without prior pregnancies. The eligibility 
criteria for this study were (i) Turkish nationality, (ii) Turkish 
language literacy, and (iii) aged 18 years or older. The 
preliminary group of participants received a background 
information sheet and verbal explanation of the study. 
Participants who were unwilling to participate or who had 
not met any of the above-mentioned eligibility criteria were 
excluded.

2.3. Study Design

A 20-item self-administered and validated questionnaire 
was designed and prepared. The 20-item questionnaire 
was designed to collect information on two topics: the 
demographic characteristics of the participants, and the 
participants’ knowledge of fluoride and non-fluoride (herbal) 
toothpastes. The participants were divided into two study 
groups. Group 1 consisted of pregnant women with children 
(PC), and Group 2 consisted of pregnant women without a 

prior pregnancy (PNC). The questionnaires were completed 
by the participants while they were waiting for their regular 
appointments in the obstetrics and gynecology outpatient 
clinic.

2.4. Validation Procedure

The following procedure was used to validate the questionnaire. 
First, the questionnaire was checked for common errors, including 
intrinsically leading, confusing, and repeated questions. Then, 
a pilot test of the questionnaire was conducted with a small 
group of pregnant women (n=24) to remove irrelevant and 
weak questions. The data collected during the pilot study were 
transferred to a spreadsheet, and the scores of individuals on 
positively phrased questions and negatively phrased questions 
were compared to check the consistency. Entering the collected 
responses from the questionnaire into a spreadsheet allowed 
cleaning of the data. ZCC read the values aloud and HC entered 
the data into the spreadsheet; this greatly reduced the risk 
of error and helped detect inconsistent answers. Cronbach’s 
alpha coefficient was used to ensure the consistency of the 
survey answers and the reliability of the survey questions. As 
Cronbach’s alpha coefficient in this study was 0.7, modifications 
were made to the questions when forming the final version of 
the questionnaire.

2.5. Statistical Analysis

The data obtained from the completed questionnaires 
were recorded for statistical analysis using the SciPy v1.2.3. 
program with χ2 and Fisher’s exact tests used for the 
multivariate frequency distribution of the variables.

3. RESULTS

Of the 255 pregnant women approached to participate in this 
study, 219 agreed to participate and met the inclusion criteria 
(PC: n=85; PNC: n=134). Table 1 shows the demographic 
characteristics of all the participants. The majority of 
participants were aged 25–28 years (n=161; 73.5%). In terms 
of the education level of the participants, the majority of the 
PC (69.4%) and of the PNC (57.6%) had completed primary 
school.

Of all participants, 36.5% perceived their oral health status as 
fair. Less than half of the participants in each group utilized 
professional dental care (PC= 41.1% and PNC= 38.8%) and 
only when they had pain. They did not specify that they 
utilized dental services at regular intervals.

There were significant differences (p< .05) between the PNC 
and PC groups in their answers to questions Q1, Q5, Q14, 
Q16, and Q18 (Tables 2 and 3).

Most of the PC (57.65%) and PNC (72.39%) responded with 
“no idea” to Q1 (p = .047), which asked about their daily-
life awareness of fluoride as an additive. The mean ages of 
these “no idea” responders for Q1 were similar, with the 
mean age of the PC respondents being 26.8 ± 1.97 years 
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and the mean age of the PNC respondents being 27.0 ± 2.67 
years.

A considerable proportion of both PC (69.41%) and PNC 
(47.76%) responded with “no idea” to Q5 (p = .006), 
which asked about their knowledge of the addition of the 
optimal amount of fluoride to tap water by local health 
authorities.

In terms of preference for herbal toothpastes during 
pregnancy, the majority of the PC (62.4%) and PNC (47.0%) 

responded with “no idea” (p= .03). In addition, 86.6% 
of the PNC showed low knowledge of the non-fluoride 
content of herbal toothpastes (sum of the “false” plus “no 
idea” answers to Q16; p= .023). While 51.5% of the PNC 
participants responded with “no idea” about a preference 
for herbal toothpaste for their children, the majority of the 
PC (56.47%) participants stated that they might not prefer 
using herbal toothpaste for their children’s routine oral 
hygiene.

Table 1. Descriptives variables of study groups
PC
n (%)

PNC
n (%)

Total
n (%)

Age

20-24 10 (5.9) 11 (8.2) 21 (9.5)

25-28 52 (73.5) 101 (75.3) 153 (69.9)

29-32 14 (13.8) 16 (11.9) 30 (13.7)

33-37 9 (6.8) 6 (4.6) 15 (6.9)

Education

Primary School 59 (69.4) 80 (57.6) 139 (63.5)

High School / University 26 (30.6) 54 (42.4) 80 (36.5)

Trimester

1st 26 (30.6) 33 (24.6) 59 (26.9)

2nd 36 (42.4) 61 (45.5) 97 (44.3)

3rd 23 (27.0) 40 (29.9) 63 (28.8)

Self-reported oral status

Poor 23 (27.1) 27 (20.2) 50 (22.8)

Fair 53 (52.3) 79 (58.9) 132 (60.2)

Good 9 (10.6) 28 (20.9) 37 (17.0)

Dental visit frequency

6 months 20 (23.5) 24 (17.9) 44 (20.1)

12 months 15 (17.7) 39 (29.1) 54 (26.6)

12-18 months 15 (17.7) 19 (14.1) 34 (15.5)

In case of pain 35 (41.1) 52 (38.8) 87 (39.7)

Toothpaste recommendation prescription by dental/health professional

Yes 29 (34.1) 55 (41.0) 84 (38.3)

No 56 (65.9) 79 (59.0) 135 (61.7)
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Table 2. Frequency distribution of study groups based on fluoride part of an questionnaire
PC
N=85
n (%)

PNC
N=134
n (%)

p

Q1. Fluoride is found in nature in water sources, some foods and beverages.
True 4 (4.71) 2 (1.49)
False 32 (37.65) 35 (26.12)  .047
No idea 49 (57.65) 97 (72.39)
Q2. Fluoride can be found in pet bottled water.
True 17 (20) 22 (16.42)
False 21 (24.71) 47 (35.07)  .267
No idea 47 (55.29) 65 (48.51)
Q3. Black tea (especially when it brewed) contains high amounts of fluoride.
True 17 (20) 26 (19.4)
False 23 (27.06) 45 (33.58) .579
No idea 45 (52.94) 63 (47.01)
Q4. Fluoride can be added to tap water to strengthen tooth enamel.
True 15 (17.65) 22 (16.42)
False 26 (30.59) 40 (29.85)  .954
No idea 44 (51.76) 72 (53.73)
Q5. Addition of optimal amounts of fluoride to tap water by local health authorities is harmful for health.
True 11 (12.94) 26 (19.4)
False 15 (17.65) 44 (32.84)  .006
No idea 59 (69.41) 64 (47.76)
Q6. Fluoride prevents or delays the formation of tooth decay by strengthening tooth enamel.
True 14 (16.47) 31 (23.13)
False 32 (37.65) 42 (31.34) .420
No idea 39 (45.88) 61 (45.52)
Q7. Fluoride is found in toothpastes.
True 16 (18.82) 22 (16.42)
False 27 (31.76) 42 (31.34)  .879
No idea 42 (49.41) 70 (52.24)
Q8. Fluoride in toothpastes causes pituitary tumors.
True 13 (15.29) 29 (21.64)
False 23 (27.06) 50 (37.31)  .073
No idea 49 (57.65) 55 (41.04)
Q9. Dental fillings contain fluoride.
True 14 (16.47) 23 (17.16)
False 28 (32.94) 32 (23.88)  .328
No idea 43 (50.59) 79 (58.96)
Q10. The use of fluoride toothpaste during pregnancy allows the baby to have stronger teeth.
True 15 (17.65) 20 (14.93)
False 25 (29.41) 33 (24.63)  .549
No idea 45 (52.94) 81 (60.45)
Q11. Fluoride tablets should be used during pregnancy.
True 14 (16.47) 26 (19.4)
False 23 (27.06) 44 (32.84)  .453
No idea 48 (56.47) 64 (47.76)
Q12. Fluoride reaches the baby through the baby cord.
True 15 (17.65) 26 (19.4)
False 23 (27.06) 43 (32.09)  .609
No idea 47 (55.29) 65 (48.51)
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4. DISCUSSION

A good understanding of the knowledge, attitudes, and 
perspectives that pregnant women have about oral and 
dental health will enable the establishment of preventive 
dentistry modules in antenatal programs (21, 22). One of the 
most important functions of preventive dentistry is to help 
individuals develop correct and adequate oral hygiene habits 
so that they can maintain their oral and dental health (23).

The toothbrush and toothpaste are the most basic tools 
used to establish oral hygiene (24). Therefore, the present 
study investigated the knowledge and attitudes of pregnant 
women with and without children about fluoride and herbal 
toothpastes.

In Turkey, in 2020, the highest fertility rate was recorded in 
the 25–29 years age group (25). Consistent with this data, 

in this study, pregnant women aged 25–28 years made up 
73.5% and 75.3% of the PC and PNC groups, respectively.

In terms of self-reported oral health status, 60.2% of the 
participants (n = 132) expressed that their oral and dental 
health was “fair,” which is in accordance with the findings 
of Lakshmi et al. (26) and Gaszyńska et al. (27). Education 
level is regarded as one of the main factors that influences 
oral health knowledge and attitudes (26, 28). A significant 
proportion of the present study cohort (63.5%) were primary 
school graduates. Therefore, the low education level of the 
participants may explain why the response “no idea” was 
given to most of the questions, as shown in Tables 2 and 3.

In a recent study (29), first-time pregnant women with 
no children were found to be the most active participants 
(72.5%) in antenatal programs in Turkey. This led us to 

Table 3. Frequency distribution of study groups based on herbal part of an questionnaire
PC
N=85
n (%)

PNC
N=134
n (%)

p

Q13. Herbal toothpastes are sold in pharmacies.
True 16 (18.82) 27 (20.15)
False 27 (31.76) 46 (34.33) .854
No idea 42 (49.41) 61 (45.52)
Q14.I prefer to use herbal toothpaste during my pregnancy.
True 13 (15.29) 25 (18.66)
False 19 (22.35) 46 (34.33) .03
No idea 53 (62.35) 63 (47.01)
Q15. I think herbal toothpastes are healthier than fluoride toothpastes.
True 14 (16.47) 25 (18.66)
False 19 (22.35) 41 (30.6) .292
No idea 52 (61.18) 68 (50.75)
Q16. Herbal toothpastes do not contain fluoride.
True 17 (20.0) 18 (13.43)
False 14 (16.47) 44 (32.84)  .023
No idea 54 (63.53) 72 (53.73)
Q17. Herbal dental products are better for gingival bleeding.
True 12 (14.12) 26 (19.4)
False 27 (31.76) 45 (33.58)  .492
No idea 46 (54.12) 63 (47.01)
Q18. I prefer herbal toothpaste for my child.
True 14 (16.47) 27 (20.15)
False 48 (56.47) 38 (28.36)  .046
No idea 23 (27.06) 69 (51.49)
Q19. I think herbal toothpastes are more expensive than fluoride toothpastes.
True 19 (22.35) 27 (20.15)
False 26 (30.59) 46 (34.33)  .832
No idea 40 (47.06) 61 (45.52)
Q20. Herbal toothpastes prevent tooth decay as well as fluoride toothpastes.
True 14 (16.47) 23 (17.16)
False 22 (25.88) 42 (31.34)  .634
No idea 49 (57.65) 69 (51.49)
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hypothesize that PNC may have up-to-date information 
about maternal health issues than PC. However, the fact that 
both PNC and PC answered with “no idea” to 90% (18/20) of 
the questions indicates that antenatal programs may not be 
providing adequate information about oral and dental health 
care tools.

Despite the wide availability of dental health services 
in Turkey, most of the participants’ dental visits (41.1% 
and 38.8%) were due to the participants experiencing 
symptoms. Dental visits play a significant role in improving 
the oral hygiene status of the individual and increasing 
their knowledge of oral health. Therefore, it is crucial that 
antenatal programs emphasize the need to schedule regular 
dental visits, even in the absence of symptoms.

The best indicator of dental health is being caries-free, and 
fluoride is added to toothpastes in optimal doses due to its 
caries-preventing effect. Even though fluoride is found in 
some foods, water, and almost all commercial toothpastes 
(30), only 4.71% of the PC and 1.49% of the PNC participants 
answered Q1 correctly (Table 2). It has been almost 80 years 
since fluoride was introduced to the market (31), yet the 
pregnant women in our study had little knowledge of the use 
of fluoride in dental products.

In addition to including fluoride in self-applied topical 
products (e.g., toothpastes, mouth rinses, and gels), systemic 
water fluoridation is practiced as a preventive measure and 
managed by local authorities (30, 32). The optimal approved 
fluoride level in water is 0.7–1.1 parts per million (ppm), and 
it is set according to the climate (32, 33). More than 100 
health organizations, including the USA Centers for Disease 
Control and Prevention, the American Medical Association, 
the World Health Organization, and the Turkish Dental 
Association, recognize the benefits of water fluoridation 
in caries prevention. In addition, delivering appropriately 
fluoridated water to a large number of people may alleviate 
the economic burden of countries in terms of avoiding 
expensive dental treatments. The majority of the PNC in 
this study stated that the optimal dose of fluoridated water 
was harmful. The reason for their lack of knowledge on this 
subject needs to be identified. A probable reason for their 
lack of knowledge may be the fact that water fluoridation is 
not a current preventive dentistry measure applied in Turkey.

The use of herbs (34), including medicinal herbs, as 
botanical drugs, teas, and dietary supplements has increased 
significantly over the past 20 years (35, 36). Women 
constitute a large share of herbal product consumers. In fact, 
studies have shown that the preference for herbal products 
during pregnancy ranges from 6.4% to 67.9% (37, 38).

Herbal toothpastes are an alternative to traditional fluoride-
containing toothpastes; they alleviate the symptoms 
of pregnancy gingivitis (39, 40) and show the same 
remineralizing and caries-preventing effects as fluoride-
containing toothpastes (41). However, there is concern 
about the use of herbal products by children because little 
information is available about the benefits and risks in this 

population (42). It has previously been stated that women 
are the major (67%) primary source of information about 
children’s oral hygiene habits (43). In the present study, the 
PNC did not express any preference for herbal toothpastes 
for their children, while the PC stated that they might reject 
herbal toothpastes for their children’s routine oral hygiene. 
The lack of interest in using herbal toothpastes and the safety 
concerns expressed by the pregnant women in this study 
highlight the need for education on herbal dental products.

5. CONCLUSION

The data and findings of the present study were consistent 
with those of previous studies. The findings show that all 
the pregnant women who participated in this study had 
little to no knowledge of the vast majority of the evaluated 
parameters, regardless of their past pregnancy status. 
Considering the significant impact that pregnant women 
have on their future children’s dental health, their knowledge 
and awareness of fluoride-containing and herbal toothpastes 
should be increased.
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