
Tissues in the oral cavity are affected by hor-
monal changes during pregnancy and most of these 
effects are seen in the gingiva.1 Higher estrogen and 

progesterone levels during pregnancy may cause 
edema, hyperemia and bleeding in the periodontal tis-
sue, as well as cause gingival enlargement.2 Compli-
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ABS TRACT Objective: Oral health condition of a pregnant woman 
may also influence the health of the unborn child. An association be-
tween gum disease and low weight births has been reported previously. 
Therefore, we aimed to survey the pregnants awarness and attitute about 
possible complications during pregnancy who referred for dental treat-
ment by given a questionnaire. Material and Methods: This study was 
designed as a clinical trial. The study was carried out at Gazi Univer-
sity Faculty of Dentistry, Department of Oral and Maxillofacial Surgery 
(Ankara, Türkiye), between November 2020-February 2021. Total of 
193 pregnants who were at least 18 years old and volunteer was in-
cluded in the study. Participants were at various weeks of their preg-
nancy and they were given a questionnaire containing questions about 
their consciousnesss, administrations and behaviors towards oral health. 
Results: It was determined that pregnants who work at the private sec-
tor and brush their teeth twice a day and visiting dentist regularly dur-
ing pregnancy have a significantly higher awarness to oral health. In 
addition, it was also found that pregnants who are self employed and 
tooth brush changing frequency is being once a month have signifi-
cantly better attitutes in term of their oral health. Conclusion: Estab-
lishing a consensus among obstetricians and dentists on the subject of 
informing pregnant women by relevant health institutions, and creating 
a prenatal oral health guide will be a very positive approach for the 
health of both mothers and babies. 
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ÖZET Amaç: Gebe bir kadının ağız sağlığına ilişkin durumu, doğma-
mış çocuğunun sağlığını da etkileyebilir. Diş eti hastalığı ile düşük ağır-
lıklı doğumlar arasında bir ilişki daha önce yapılan araştırmalarda 
bildirilmiştir. Bu nedenle diş tedavisi için fakültemize başvuran gebe bi-
reylerin, gebelikte karşılaşabilecekleri komplikasyonlara ilişkin far-
kındalık ve tutumlarını bir anket vererek araştırmayı amaçladık. Gereç 
ve Yöntemler: Bu çalışma bir klinik araştırma olarak dizayn edilmiş-
tir. Çalışma, Gazi Üniversitesi Diş Hekimliği Fakültesi Ağız, Diş ve 
Çene Cerrahisi Ana Bilim Dalında (Ankara, Türkiye), Kasım 2020-
Şubat 2021 tarihleri arasında gerçekleştirilmiştir. Çalışmaya gönüllü, 
en az 18 yaşında toplam 193 gebe dâhil edildi. Katılımcılar, gebelikle-
rinin çeşitli haftalarındaydılar ve kendilerine ağız sağlığına yönelik bi-
linçleri, uygulamaları ve davranışları hakkında sorular içeren bir anket 
verildi. Bulgular: Özel sektörde çalışan, günde 2 kez dişlerini fırçala-
yan ve gebelikleri boyunca düzenli olarak diş hekimine giden gebele-
rin ağız sağlığı farkındalıklarının anlamlı olarak daha yüksek olduğu 
belirlendi. Ayrıca serbest meslek sahibi olan ve diş fırçası değiştirme 
sıklığı ayda bir olan gebelerin ağız sağlığı açısından tutumlarının an-
lamlı olarak daha iyi olduğu saptanmıştır. Sonuç: Gebelerin ilgili sağ-
lık kuruluşları tarafından bilgilendirilmeleri konusunda kadın doğum 
uzmanları ve diş hekimleri arasında fikir birliğinin sağlanması ve 
doğum öncesi ağız sağlığı rehberinin oluşturulması, hem anne hem de 
bebek sağlığı açısından oldukça olumlu bir yaklaşım olacaktır. 
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cations of this hormonal change in the oral cavity 
have been reported as increased permeability of cap-
illaries in the gingiva, decreased host immunity, as a 
result, the host becomes more vulnerable to infections 
in the oral cavity.3 This may cause some irreversible 
or irreversible changes in the oral cavities of preg-
nant women. High estrogen levels have been reported 
to be associated with gingival hyperplasia, gingivitis, 
pyogenic granulomas, dental caries, and changes in 
salivary flow.4  

Gingival diseases may gradually get associated 
by increased levels of systemic diseases such as dia-
betes, cardiovascular diseases and osteoporosis.5,6 It 
was reported that the incidence of periodontal prob-
lems and tooth caries may increase during pregnancy 
due to high estrogen and progesterone concentrations 
along with increased systemic inflammatory cytokine 
levels, nausea, gastroesophageal reflux, and increased 
snacking cravings.5,7,8 

The oral health condition of a pregnant woman 
can also affect the health of the unborn child. Asso-
ciation between gum disease and low birth weight 
(LBW) births has been reported previously.8 This cor-
relation has been extended to preterm delivery as well 
as adverse pregnancy outcomes: miscarriage, still-
birth, preeclampsia, and intrauterine growth retarda-
tion.9,10  

Periodontal disease can be prevented or treated.11 
Increasing the consciousnesss of oral health profes-
sionals is very important in reducing the likelihood 
of adverse pregnancy outcomes.12,13 Pregnancy can 
also be an opportunity for women to improve their 
oral health administrations. Aiming to improve the 
oral hygiene knowledge of pregnant women will ul-
timately improve the oral health of unborn babies and 
children. 

Therefore, the aim of this study was examine the 
level of consciousnesss of pregnant women if they 
know the importance of oral health for themselves 
and also for their newborn babies during pregnancy. 
The questionnaire prepared for oral health including 
oral health behaviors of pregnant women, such as the 
frequency of going to dentist or the reasons for not 
going to dentist; socio-economic levels such as educa-
tional status, employment status and monthly income.  

 MATERIAL AND METHODS 
This study design included pregnant volunteers who 
applied to Gazi University Dental School, Depart-
ment of Oral and Maxillofacial Surgery for tooth ex-
traction. Ethics committee confirmation for the study 
was gained from Gazi University Dental School Clin-
ical Research Ethics Committee on 09.01.2020 (no: 
21071282-050.99). This research included 193 preg-
nant volunteers who were 18 years and older and at 
various weeks of their pregnancy. In the question-
naire, patients were asked questions about their con-
sciousnesss, behaviors and administrations towards 
oral health. All individuals were informed about the 
procedures to be carried out and their consents were 
obtained. This study was conducted in accordance 
with the Declaration of Helsinki. 

“There is no statistically significant relationship 
between the administrations and behaviors of pregnant 
women towards oral health and oral health awareness” 
was the null hypothesis of the research hypotheses. Al-
ternative hypothesis was “There is a statistically sig-
nificant relationship between oral and health 
consciousness and administrations and behaviors of 
pregnant women towards oral health.” The scores ob-
tained from the 2 titles will be tested with Pearson cor-
relation analysis. In this study, the sample size was 
numbered at the 95% reliance level by using the G. 
Power-3.1.9.2 (HHU, Germany) program. At the end 
of the analysis, the standardized effect size was taken 
as 0.2 as the small value for the Cohen’s (1988) corre-
lation analysis, and the minimum sample size was 
numbered as 193 with a speculative power of 0.80. The 
data obtained as a result of the research, the power of 
the test will be calculated for the adequacy of the sam-
ple size at the level of 95% confidence. 

STATISTICAL ANALYSIS 
Data were investigated using the SPSS 25 (IBM, 
USA) program. Descriptive statistical methods were 
used while evaluating the data. Intercalarily, the nor-
mal distribution of the data used was tested by using 
Shapiro Wilk and Kolmogorov-Smirnov test. The as-
sumption of homogeneity of variance was tested with 
the Levene test and the methods were decided. Para-
metric tests were used for normally delivered mea-
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surements, and non-parametric tests were used for 
non-normally delivered measurements. For quantita-
tive data, F test (ANOVA) was used for normally de-
livered measurements in comparison of the means of 
more than 2 groups, and Kruskal Wallis analysis was 
used for non-normally delivered measurements. Bon-
ferroni analysis was performed in order to determine 
the difference between groups that were found to be 
statistically significant. The reliability of the survey 
used in the study was tested with the Cronbach alpha 
reliability analysis. Moreover, in order to measure the 
relationship between the variables used in the re-
search, Spearman correlation analysis was performed 
and the results were interpreted. 

 RESULTS 
I. Socioeconomic status 

■ A mean of the participants’ pregnancy; mini-
mum 6th week, maximum 36th week mean: 
22.73±7.68 week. Their age was found to be mini-
mum 18, maximum 39, mean age was 28.47±4.32. 

■ 32.1% (n=62) of the participants have no 
children, 40.9% (n=79) had 1 child, 23.3% (n=45) 
had 2 and 3.6% (n=7) had 3 children. 

■ 2.1% (n=4) of the participants are literate, 
19.2% (n=37) primary school educated, 40.4% 
(n=78) high school educated, 33.2% (n=64) uni-
versity educated and 5.2% (n=10) had MSc degree. 

■ 43.5% (n=84) of the participants were 
housewives, 5.2% (n=10) workers, 16.1% (n=31) 
goverment employees, 23.8% (n=46) were private 
sector employees, 11.4% (n=22) were self-em-
ployed. 

■ When the income status of the participants is 
examined; 19.7% (n=38) $500 or less income, 
36.8% (n=71) $501-$600 income, 28% (n=54) 
$601-700$ income had. It is seen that only 15.5% 
(n=30) participant had 701$ or higher income. 

II. Oral health administrations in pregnant 
women 

■ It was determined that; 5.2% of the partici-
pants (n=10) did not brush their teeth at all, 33.7% 
(n=65) once a day, 50.3% (n=97) twice a day, 10.9% 
(n=21) brushed more than 2 times a day.  

■ 13% (n=25) of the participants once in a 
month, 30.6% (n=59) once in 3 weeks, 36.3% (n=70) 
once in 6 months, 20.2% (n=39) participants change 
their toothbrushes once a year. 

■ 25.4% (n=49) of the participants use dental 
floss, 8.3% (n=16) use interface brush, 41.5% (n=80) 
use mouthwash, 39.9% (n=77) use any of them. 

III. Behavior of pregnant women to oral & 
dental health 

■ 39.9% (n=77) of the participants went to den-
tist within last 6 months, 32.6% (n=63) within last 6 
months-1 year, 21.8% (n=42) when they have a com-
plaine, 5.7% (n=11) have never been to the dentist. 

Comparison of pregnants behavior to oral 
health and the scores they get from the questionnaire: 

Kruskal Wallis test was used to determine 
whether there was a statistically significant difference 
between their educational status of the participant and 
the mean scores of the “Pregnant women’s behaviors 
to oral health” and also by their “Tooth brushing fre-
quency.” Results indicated that there was no signifi-
cant difference between the values (p>0.05). 

Kruskal Wallis test was used to analyze whether 
there was a statistically significant difference be-
tween “Pregnants behaviors to oral health” and their 
working status. It was found that there was a statisti-
cally significant difference between the working sta-
tus of the participants and behaviors of pregnant 
women to oral health (X2=19.217, p=0.001<0.05). 
Following that, Bonferroni analysis was done to de-
termine the group with difference. It was found that 
there was a statistically significant difference for the 
self-employed status, and goverment employee sta-
tus (p=0.001<0.05) displaying self-employed partic-
ipants have a higher mean score than those who are 
being goverment employees (Table 1). 

Kruskal Wallis test was done to analyze whether 
there was a statistically significant difference be-
tween the scores obtained from the “Pregnant 
women’s behaviors towards oral health” and the 
“Frequency for the change of the toothbrush.” There 
found to be a statistically significant difference 
(X2=9.991, p=0.019<0.05). Bonferroni analysis was 
done to determine the group with difference followed 
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by Kruskal Wallis test. Participants who change their 
toothbrush once a month have a higher mean value 
than the participants who change their toothbrush 
once in every 6 months-once a year (Table 2). 

Comparison of the oral health consciousnesss 
level of volunteers and the scores they got from the 
questionnaire: 

Analysis of variance (ANOVA) was used to test 
whether there was a statistically significant difference 
between participants “awarness for oral health” and 
their “monthly income” and also frequency of 
“changing toothbrush.” It was found that there was 
no significant difference between the values   (p>0.05). 

Spearman correlation analysis was conducted to 
analyse whether there was a statistically significant 
relationship between “Oral health consciousnesss of 
pregnant women” and “Behaviors of pregnant 
women towards oral health.” It was determined that 
there was no statistically significant relationship 
(p>0.05). Moreover, it was tested by the analysis of 
variance (Welch) whether there was a statistically 
significant difference between the average scores of 
the participants from the “Oral health consciousnesss 
level in pregnant” and “Frequency of going to the 
dentist.” It was found that there was no significant 
difference between the values   (p>0.05). 

In addition, ANOVA was used to determine 
whether there was a statistically significant difference 
between the mean scores of the participants “Con-
sciousnesss for oral health” and “Their working sta-
tus.” It was found that there was a statistically 
significant difference between the working status of 
the participants in terms of the mean scores of the 
“Oral health consciousnesss level in pregnant” 
(F=5.010, p=0.001<0.05). Bonferroni analysis was 
performed to determine groups with difference. It 
was observed that there was a statistically significant 
difference (p=0.001<0.05) between the mean scores 
of housewives and private sector employees. It can 
be said that the participants working in the private 
sector have a higher average score from the “Oral 
health consciousnesss level in pregnant” than the par-
ticipants who are housewives (Table 3). 

When the mean count of the volunteers “Con-
sciousnesss for oral health” compared by the “Fre-
quency of tooth brushing” by ANOVA, it was found 
that there was a statistically significant difference be-
tween the values (F=5.059, p=0.002<0.05). Bonfer-
roni analysis was done to analyse the groups with 
difference and found to be a statistically significant 
difference between participants who never brushed 
their teeth and those who brushed twice a day 
(p=0.042<0.05), and those who brushed their teeth 
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Working statues n Average Standard deviation Average rank 2 p value Bonferroni  
Housewife (1) 84 7.38 1.87 99.48 19.217 0.001*  
Employee (2) 10 7.00 1.56 82.20 5>3  
Goverment employee (3) 31 6.68 1.05 68.82  
Private sector employee (4) 46 7.26 1.69 96.86  
Self-employment (5) 22 8.45 1.34 134.27  

TABLE 1:  Comparison of survey scores according to employment status.

2: Test statistic; *p<0.05.

n Mean Standard deviation Mean rank 2 p value Bonferroni  
1 per month (1) 25 8.08 1.73 125.20 9.991 0.019* 1>4  
1 in 3 months (2) 59 7.49 1.71 101.54 1>3 
1 in 6 months (3) 70 7.11 1.64 89.33  
1 per year (4) 39 7.05 1.67 85.82  

TABLE 2:  Comparison of survey scores according to toothbrush replacement frequency.

2: Test statistic; *p<0.05.



once or twice a day (p=0.020<0.05). It can be said 
that those who brush their teeth twice a day have a 
higher average score than those who do not brush at 
all and brush once a day (Table 4). 

When the consciousnesss of pregnants for “Oral 
health” and “Having a dental examination during 
pregnancy” was compared by using the statistical 
analysis of independent sample t-test, there found to 
be a statistically significant difference between the 
values (t=-4.447, p=0.000<0.05). The average scores 
of the participants who had a dental inspection during 
pregnancy were higher than the participants who did 
not have a dental inspection (Table 5). 

 DISCUSSION 
When we look at the findings of the present survey, 
it was determined that the pregnants with poor be-
havior towards care of oral hygiene also had low level 
of consciousness regarding oral-dental health and pe-

riodontal diseases. In addition, they were also prac-
tising daily insufficient oral care. Comparison of the 
scores according to toothbrush replacement fre-
quency and tooth brushing frequency is given in 
Table 2 and Table 4. In addition, 39.9% (n=77) of the 
participants declared that they have been to dentist 
within last 6 months, 32.6% (n=63) within last 6 
months to 1 year, 21.8% (n=42) of them have been to 
dentist when they have a complaine and 5.7% (n=11) 
have never been to the dentist. A study including 
2009-2011 data from The Pregnancy Risk Assess-
ment Monitoring System (PRAMS) of Hawaii, it was 
determined that 33.4% of women visited the dentist 
regularly during pregnancy and 50% before preg-
nancy.14 In a study including 1998 data from 4 dif-
ferent states of PRAMS, 23% of pregnant women 
visited dentist during their pregnancy; only 25% of 
them had complaints about oral health, however only 
45% of those who had complaints received dental 
treatment.15 In our study, the rate of visiting dentist 
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Working situations n Mean Standard deviation F p value Bonferroni  
Housewife (1) 84 26.36 4.45 5.010 0.001*  
Employee (2) 10 25.80 3.58 4>1  
Civil servant (3) 31 28.77 5.30  
Private sector employee (4) 46 29.70 4.80  
Self-employment (5) 22 28.59 3.98 

TABLE 3:  Comparison of survey scores according to employment status.

F: Test statistic; *p<0.05.

Tooth brushing frequency n Mean Standard deviation F p value Bonferroni  
None (1) 10 24.50 2.80 5.059 0.002*  
1 per day (2) 65 26.49 4.36 3>1  
2 per day (3) 97 28.70 5.00 3>2 
More than 2 times a day (4) 21 28.95 4.38

TABLE 4:  Comparison of survey scores according to tooth brushing frequency.

F: Test statistic; *p<0.05.

Dental examination during pregnancy n Mean Standard deviation t p value 
No 141 26.88 4.45 -4.447 0,000*  
Yes 52 30.17 4.86

TABLE 5:  Comparison of survey scores according to the status of having a dental examination during pregnancy.

t: Test statistic; *p<0.05. 



before the pregnancy was found to be 26.9%. It was 
determined that this group of pregnants who visited 
dentist had a high level of consciousnesss regarding 
oral health (Table 5). According to the literature, se-
lective restorative and periodontal treatments had to 
be done during the 2nd trimester in pregnants. Preg-
nants experiencing pain and infection, dental treat-
ment should not be delayed until postpartum.16  

Previous studies reported that younger pregnant 
women whwo are with lower income, lower educa-
tion level and visiting dentist irregularly during their 
pregnancy have low level of consciousnesss about 
oral health.15,17 Results of present study indicated that 
there was no significant difference between behav-
iors of pregnant women on dental health and their 
monthly income, and education level (p>0.05). How-
ever, there was a difference being not statistically sig-
nificant, between behaviors of pregnant women on 
dental health and education level. Total of 2.1% (n=4) 
of the participants are literate, 19.2% (n=37) primary 
school educated, 40.4% (n=78) high school educated, 
33.2% (n=64) university educated and 5.2% (n=10) 
had MSc degree. When the monthly income status of 
the participants is examined; 19.7% (n=38) have $500 
or less income, 36.8% (n=71) $501-$600 income, 28% 
(n=54) $601-700$ income had. It is seen that only 
15.5% (n=30) participant had 701$ or higher income. 

A study from India reported that, approximately 
52,000 subjects from 18 centers were included in the 
2002-2003 National Database over a 2-year period. 
According to the database, 14.5% of intramural live 
births were premature and 31.3% of total live births 
were LBW infants. Among extramural live births, 
52.1% of babies were born with low birth weight, 
31.5% of these babies were born prematurely. Pre-
mature birth and related complications account for 
19.3% of newborn deaths. Even more important is the 
fact that 77.7% of total stillbirths are premature babies. 
These data suggest that preterm birth and related com-
plications account a significant percentage of the total 
neonatal death or stillbirth in the region.18 Inadequate 
oral health may also be one of the possible causes of 
these complications. Mean pregnancy of the partici-
pants included in our study was 22.73±7.68 weeks, min-
imum 6th week, maximum 36th week. Premature birth 
and related complications were not included. 

In a study by Mannem and Chava in 2011, they 
found that there was a statistically significant differ-
ence between 2 groups (p<0.05). They reported that 
there is a significant relationship between periodon-
tal health and the duration of pregnancy and that pe-
riodontal disease may cause a risk for preterm birth. 
Researchers have reported that maintaining ideal oral 
hygiene should be a part of the prenatal care proto-
col.19 In the present study, 70.43% of the 193 preg-
nant women answered the question of “Poor oral 
health during pregnancy may cause premature birth 
of the baby” as undecided and disagreed. Therefore, 
it was concluded that more detailed information and 
guidance during pregnancy is very important, sup-
porting the research of Mannem and Chava and also 
indicating that pre-pregnancy oral health controls 
should be a part of the routine. 

Transnational guidelines in the United States, 
United Kingdom, and Europe recommend antenatal 
oral examination starting in the early stages of preg-
nancy, recognizing there is a relation between ante-
natal periodontal disease and adverse pregnancy 
consequences. These guidelines also encourage edu-
cation and orientation for oral and dental care.20-22 
Australian national prenatal care guidelines were up-
dated in 2012 to encourage oral health screening for 
all pregnant patients, as oral health is important to 
maternal and fetal health. And they also reported that 
dental treatment can be done safely during preg-
nancy.23-25 In addition, obstetricians needs more. 
Moreover, previous research has found that obstetri-
cians have insufficient information about teaching 
pregnant patients about the importance of prenatal 
oral health although they believe oral health is very 
important during pregnancy.26 In the present study, 
70.43% of 193 pregnant women were determined as 
“not knowing” or “not agreeing” by the possible con-
sequences of poor oral health during pregnancy. For 
this reason, it is very important to establish a com-
mon behavior between gynecologists and dentists to 
maintane a optimum oral health during pregnancy. 

 CONCLUSION 
It is concluded that, pregnants should have a strong 
behavior to ensure their oral hygiene and go to the 
dentist regularly. Ideally, pregnancy should begin 
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without periodontal infection, therefore pregnant 
women should be educated and motivated to main-
tain optimum oral hygiene before and throughout 
their pregnancy. It should be recommended that preg-
nant women should ensure their oral hygiene is opti-
mum at the beginning of the process, and the 
development of this behavior should not be left to the 
preference of pregnant women. Therefore, establish-
ing a consensus among obstetricians and dentists on 
the subject, informing pregnant women by relevant 
health institutions, and creating a prenatal oral health 
guide will be a very positive approach for the health 
of both mothers and babies.  
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