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ABSTRACT
Background: Pregnancy induces significant hormonal shifts—particularly elevated estrogen and
progesterone—that influence vascular permeability, immune modulation, and microbial activity in the oral
cavity. These changes predispose pregnant women to gingival inflammation, xerostomia, plaque accumulation,
and enamel erosion, yet these manifestations often remain undiagnosed due to limited awareness and
insufficient integration of dental screening into antenatal care.
Objective: To assess the prevalence and trimester-specific distribution of oral manifestations in pregnant
women, evaluate maternal awareness regarding oral health, and investigate the association between hormonal
symptoms and gingival/plaque severity.
Materials and Methods: A cross-sectional clinical study was conducted with 180 pregnant women aged 18—
40 years, grouped by trimester. Gingival and Plaque Indices were recorded clinically. Self-reported hormonal
symptoms, fatigue, and oral hygiene behaviors were obtained via structured questionnaires. Statistical analysis
included ANOVA for trimester-wise comparisons and Pearson’s correlation to evaluate associations between
hormonal symptoms and oral indices.
Results: Gingival inflammation was the most common finding (79.4%), peaking in the second trimester
(Gingival Index: 2.01+0.38; Plaque Index: 1.94+0.46; p<0.05). Xerostomia (41.1%) and pyogenic
granuloma (9.4%) also showed second-trimester predominance. Significant correlations were noted between
gingival inflammation and hormonal symptoms (r=0.39, p<0.01), and between xerostomia and
fatigue/dehydration (r=20.31, p=0.02). Only 15.6% were aware of oral health changes; just 3.3% had dental
referrals.
Conclusion: Hormonal changes during pregnancy significantly impact oral health, particularly in the second
trimester. Low awareness and limited dental referrals highlight the need to incorporate dental screening into
routine antenatal care.

Keywords: Pregnancy Complications; Oral Health; Plaque Index; Gingival Inflammation; Hormonal Changes;
Antenatal Care; Periodontal Disease
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Pregnancy brings about many physical changes that
are controlled by hormonal changes, helping the
fetus, mother, and pregnancy as a whole. At this
stage, estrogen, progesterone, and human chorionic
gonadotropin (hCQ) increase a lot, affecting many
tissues and organ systems throughout the body .
With the help of estrogen, the uteroplacental
environment is  supported by  improved
vascularization and balanced immune responses,
and progesterone ensures the uterus remains calm,
the cervix changes, and collagen metabolism is
altered . They help maintain a balance between
the mother’s rejection of the fetus and the growth
of the baby by working with the immune system,
hormones, and mucous membranes. Besides aiding
reproduction, these hormonal changes also
influence the oral cavity and other tissues outside
the genitals. Because the endocrine system changes
during pregnancy, pregnant women are more likely
to experience various oral changes Pl It is
important to understand these hormonal changes to
explain why certain oral symptoms are common in
pregnancy, and most of them can be prevented if
noticed early.

The oral mucosa and periodontium are affected by
hormonal changes, mainly when estrogen and
progesterone levels change !*!. Estrogen influences
the growth and removal of cells in the gums and
also shapes the bacteria in the area under the gums,
leading to inflammation. Unlike estrogen,
progesterone helps increase the size of blood
vessels, their permeability, and the production of
prostaglandins, which can lead to stronger
inflammation even with little plaque accumulation
BIB] Because of these hormonal changes, people
may experience gingivitis, pyogenic granulomas, a
dry mouth, loose teeth, and erosion of the enamel.
Erythematous, edematous, and bleeding gums are
the most common signs of pregnancy gingivitis.
Salivary pH and the rate at which saliva flows can
also be affected, which makes people more likely
to get cavities and experience oral discomfort.
Many cases of enamel erosion are linked to
ongoing vomiting and morning sickness in the first
trimester, which shows the relationship between the
gut and the mouth in the early stages of pregnancy
6] If these oral problems are not treated, they may
cause more inflammation throughout the body, and
there is now evidence that periodontal disease can
be linked to problems such as preterm birth and low
birth weight. For this reason, spotting and treating

pregnancy-related dental issues early is very
important for overall prenatal care .

Oral health care in pregnancy is important for both
dental and gynecological practice. It is important
for dentists to know about the changes of
pregnancy to help with accurate diagnosis and safe
planning of treatments. Many women who are
pregnant do not go to the dentist because of safety
concerns or because their obstetricians do not
suggest it 7 Consequently, problems that can be
treated easily with early care are often overlooked
until they become severe and need more serious
treatment. Most of the time, gynecologic care is
focused on the baby’s heart rate, a healthy diet for
the mother, and general health, while oral health is
often ignored ™. However, if periodontal
inflammation and infections are not treated, they
can lead to systemic issues since they hold pro-
inflammatory cytokines. If basic oral exams and
counseling are included in prenatal visits, it can
help identify problems that might not be spotted
otherwise ).

Although there are many similarities between
dental and obstetric care, there is still a significant
gap between the two. There is usually no
requirement for antenatal care to include dental
referrals, and gynecologists may not be trained or
able to handle dental issues "”. Moreover, some
dental experts may not feel comfortable treating
pregnant women because of worries about liability
or a lack of knowledge about how to treat them
during pregnancy. Because of the lack of
coordination among various fields, mothers are less
informed about dental health during pregnancy and
do not engage in preventive dental care 'l It has
been found that pregnant women visit the dentist
less, are not well informed about oral risks during
pregnancy, and make less use of available dental
services, even in city areas where education is high.
These gaps in the system show that we need
integrated care for mothers that includes oral health
as well as general health ['%],

The purpose of the current study was to examine
both the clinical and public health aspects of oral
health during pregnancy. It aimed to study the
effects of gestational hormones on oral health and
also to understand the beliefs, attitudes, and habits
of pregnant women when it comes to their oral
health. The purpose of this approach is to gather
evidence that can be used to improve antenatal care
guidelines through teamwork and educating
patients.
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Objectives

1. To find out how often oral problems occur in
pregnant women and what patterns they show in
each trimester.

2. To evaluate mothers’ knowledge about dental
care during pregnancy and see if there is any
connection between dental symptoms and the
hormonal issues they report.

2.1 Study Design and Institutional Setting

The study was carried out from January to June
2025 at the Department of Oral Medicine and
Radiology, together with the Department of
Obstetrics and Gynecology, Government Medical
College and Hospital, Chandigarh, India. The aim
was to find out the frequency, types, and differences
in oral manifestations caused by hormonal changes
during pregnancy, seen from both dental and
gynecological aspects.

2.2 Participant Selection and Grouping by
Trimester

A total of 180 pregnant women within the age range
of 18 to 40 years were enrolled in the study by
means of purposive sampling. The participants
were sorted into three groups depending on their
gestational age: Group I was made up of women in
the first trimester (0—12 weeks; n = 55), Group II
included those in the second trimester (13-27
weeks; n = 65), and Group III involved women in
the third trimester (28 weeks to term; n = 60). Only
participants with a single pregnancy and who
agreed to an oral examination were included.
Women were not involved if they had been
diagnosed with a systemic illness (such as diabetes
or thyroid problems), were receiving periodontal
treatment, or had taken antibiotics in the last four
weeks.

2.3 Oral and Maxillofacial Clinical Examination
Protocol

All participants were examined orally by two dental
professionals who had been trained in using the
WHO Oral Health Assessment guidelines. The
doctor checked the gingiva, buccal mucosa, tongue,
palate, and salivary glands by looking at them and
gently touching them. Around the gums, examiners
found erythema, edema, and bleeding when they
probed. Additional observations included swollen
gums that may indicate pyogenic granulomas,
symptoms of dry mouth, enamel erosion, especially
in those with frequent nausea, and loosening of

some teeth. The check-up was done in a dental
operatory using sterile instruments and artificial
light. A periodontal probe that had been calibrated
was used to measure all gingival lesions and
changes in the periodontium.

2.4 Assessment Indices

The evaluation of clinical parameters was done
using standard methods. The Gingival Index (Loe
and Silness, 1963) was applied to determine the
inflammation of gums, and the Plaque Index
(Silness and Loe, 1964) was used to calculate the
amount of plaque on the teeth. If a participant
mentioned dry mouth, the dental team noted the
consistency of saliva during the exam to assist in
finding xerostomia. The clinical scores were
written down in the patient’s case sheet right after
the examination to ensure accuracy.

2.5 Patient History and Symptom Correlation
Medical, obstetric, and oral health information was
collected by interviewing the participants with a
pre-validated questionnaire. They were questioned
about any hormonal symptoms they were
experiencing during pregnancy, such as nausea,
tiredness, and soreness in the breasts, as well as any
oral symptoms, for example, bleeding gums, bad
breath, dry mouth, and discomfort when chewing
or brushing. Information was also gathered on oral
hygiene habits, how often they visited the dentist,
which dental aids they used, and if they had been
advised by a gynecologist to visit the dentist during
pregnancy. The data was analyzed to check for any
connections between hormonal symptoms and the
severity of oral issues.

2.6 Statistical Analysis Techniques

The data were entered into Microsoft Excel and
then analyzed using IBM SPSS Statistics version
26.0 (IBM Corp., Armonk, NY, USA). Frequencies,
means, and standard deviations were computed for
all the demographic and clinical variables. The chi-
square test was applied to analyze whether there
was a link between the trimester of pregnancy and
having gingival inflammation or xerostomia.
ANOVA was used to see if there were differences
in the average Gingival and Plaque Index scores
from one trimester to another. The Pearson’s
correlation coefficient was applied to find out if
there is a link between how severe oral problems
are and the hormonal symptoms reported by
patients. A p-value below 0.05 was regarded as
statistically significant.
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2.6 Ethical Approval and Informed Consent
The whole research was conducted according to the
ethical principles. All women taking part in the
study were given a clear description of its reasons
and how things are done, and signed a written
consent form before participating. Researchers
made sure that no one felt pressured to take part,
and data submitted remained confidential at all
times.

3.1 Participant Demographics and Gestational
Age Distribution

A total of 180 pregnant women aged between 18
and 40 years were included in the study. The
detailed demographic characteristics of the
participants, including age distribution, residential
background, educational status, and gestational age
grouping, are presented in Table 1.

Table 1. Participant Demographics

Parameter Value
Total Participants 180

Age Range (Years) 18-40
Mean Age = SD 27.3+£4.1

Participants Aged 25-30

110 (61.1%)

Urban Residents

122 (67.8%)

Completed Secondary Education 105 (58.3%)
First Trimester 55 (30.6%)
Second Trimester 65 (36.1%)
Third Trimester 60 (33.3%)

As shown in Table 1, the majority of participants
were between 25-30 years of age and lived in urban
areas. More than half had completed secondary
education or higher, and the distribution across
trimesters was relatively balanced, with a slight
predominance in the second trimester.

3.2 Frequency and Distribution of Oral
Manifestations

Gingival inflammation emerged as the most
common clinical finding, with presentations
ranging from mild marginal bleeding to generalized
erythematous swelling accompanied by bleeding
on probing. The overall mean Gingival Index score
was 1.83 £ 0.42, indicating a moderate degree of
inflammation across the study population. A
detailed summary of the distribution of these oral
manifestations is presented in Table 2.

Table 2. Oral Manifestation Prevalence Table

Oral Manifestation Number of Participants (n) | Percentage (%)
Gingival Inflammation 143 79.4

Pyogenic Granuloma 17 9.4

Xerostomia 74 41.1

Enamel Erosion 21 11.7

Tooth Mobility 26 14.4

As summarized in Table 2, the distribution of oral
manifestations among the study participants
highlights gingival inflammation as the most
frequently encountered clinical condition, with
other findings such as xerostomia, enamel erosion,

and pyogenic granuloma occurring less commonly.
This distribution is further visualized in Figure 1,
which provides a graphical representation of the
relative frequency of each manifestation for clearer
comparative understanding.
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Figure 1. Frequency and Percentage Distribution of Oral Manifestations Among Pregnant Women

The visual representation in Figure 1 highlights
gingival inflammation as the most dominant
clinical finding. Xerostomia emerged as the second
most prevalent condition, while tooth mobility was
less frequent but still more commonly observed
than pyogenic granuloma or enamel erosion. These
findings reflect the variable influence of hormonal
changes on different oral tissues during pregnancy.

3.3 Trimester-Specific Variation in Clinical
Presentation

The highest frequency and severity of oral
manifestations were recorded in the second

trimester. Gingival and Plaque Index scores were
significantly elevated during this period compared
to the first and third trimesters, as confirmed by
ANOVA testing. Pyogenic granulomas were also
most commonly observed in the second trimester,
with fewer cases documented in the third and first
trimesters. Xerostomia followed a similar trend,
occurring more frequently in the second trimester,
while enamel erosion was predominantly noted in
the first trimester, consistent with the peak of
morning sickness symptoms in early pregnancy.
These trimester-wise differences are summarized in
Table 3.

Table 3. Trimester-wise Oral Manifestations

Trimester Gingival Index | Plaque Index | Pyogenic Xerostomia Enar_nel
(Mean = SD) (Mean % SD) Granuloma (n) | (n) Erosion (n)
First 1.59 +0.39 1.61 +0.42 2 14 13
Second 2.01 +£0.38 1.94 +0.46 11 33 5
Third 1.85+0.44 1.79 +0.40 4 27 3
The trimester-wise comparison of clinical second trimester as well, reflecting the influence of

presentations is summarized in Table 3,
highlighting notable differences in the prevalence
of oral manifestations. As observed, xerostomia
showed the highest occurrence in the second
trimester, while enamel erosion was predominantly
reported during the first trimester. Pyogenic
granulomas were most frequently seen in the

hormonal peaks during mid-pregnancy. These
trends are further illustrated in Figure 2, which
graphically depicts the distribution of selected oral
manifestations like xerostomia, enamel erosion,
and pyogenic granuloma across the three
trimesters, reinforcing the trimester-specific
variation in symptom frequency.
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The visual trends in Figure 2 demonstrate that the
second trimester is associated with a peak in the
frequency of hormone-responsive oral conditions,
particularly xerostomia and pyogenic granuloma.
In contrast, enamel erosion was more frequently
observed during the first trimester, likely reflecting
the influence of early gestational nausea. These
findings underscore the dynamic nature of oral
health changes across different stages of pregnancy.

3.4 Maternal Awareness of Oral Health and
Referral Patterns

Only 28 participants (15.6%) reported being aware
that pregnancy could influence oral health. Among

these, 19 had received basic counseling from their
gynecologist or primary care physician. Merely 14
participants (7.8%) reported visiting a dentist
during their pregnancy, and of these, only 6 had
been referred by a healthcare provider. Most dental
visits were prompted by discomfort or bleeding
rather than preventive advice. No structured oral
health education sessions were reported as part of
antenatal care. The majority (n = 152; 84.4%) were
unaware that pregnancy-induced hormonal changes
could lead to gingival or mucosal alterations. Table
4 shows maternal awareness and dental referrals by
the doctors.

Table 4. Maternal Awareness and Dental Referral

Variable (During Pregnancy) Number (n) | Percentage (%)
Aware of Oral Health Impact 28 15.6

Unaware of Oral Health Impact 152 84.4

Received Oral Health Counselling 19 10.6

Visited a Dentist 14 7.8

Referred by a Healthcare provider 6 3.3

As presented in Table 4, the vast majority of
participants lacked awareness regarding the impact
of pregnancy on oral health, with only a small

fraction receiving counseling or referrals from
healthcare providers. These findings highlight a
significant gap in antenatal oral health education
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and underscore the need for interdisciplinary
collaboration between dental and gynecologic care
providers.

3.5 Correlation Between Oral Manifestation

Severity and  Self-Reported = Hormonal
Symptoms

1.0

0.8}

0.6

Hormonal Symptom Score

A statistically significant positive correlation was
observed between the severity of oral
manifestations and the presence of self-reported
hormonal symptoms such as nausea, breast
tenderness, and mood swings. The Gingival Index
score demonstrated a moderate positive association
with composite hormonal symptom scores (r =
0.39, p <0.01) (Figure 3).

| | Il

1.4 1.5 1.6 1.7

1.8 1.9 2.0 2.1 2.2

Gingival Index
Figure 3. Gingival Index vs. Hormonal Symptom Score

This scatterplot illustrates the positive correlation
between Gingival Index scores and self-reported
hormonal symptom scores among pregnant
women. Each dot represents an individual
participant. The blue regression line and
surrounding shaded area indicate the line of best fit
and the 95% confidence interval, respectively.
Pearson’s correlation coefficient was » = 0.39 (p <

0.4

0.3r

0.2

Fatigue/Dehydration Score

0.1

0.01), suggesting a moderate and statistically
significant association. In addition to gingival
symptoms, xerostomia was also notably associated
with systemic fatigue and dehydration complaints.
Pearson’s correlation coefficient for xerostomia
and fatigue/dehydration scores was r = 0.31 (p =
0.02), denoting a meaningful association in Figure
4.

0.6 0.7

0.9 1.0

Xerostomia Score
Figure 4. Xerostomia Score vs. Fatigue/Dehydration Score
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This scatterplot shows the relationship between
xerostomia severity scores and self-reported
fatigue/dehydration symptoms. A positive trend is
observed, with a Pearson’s correlation coefficient
of r = 0.31 (p = 0.02). The red regression line
represents the linear trend, with the shaded area
marking the 95% confidence interval. The
association indicates a notable systemic reflection
of oral dryness symptoms during pregnancy.

This study found that gingival inflammation
(79.4%) was the most common oral problem seen
in pregnant women. This is due to the strong effect
that pregnancy-related hormones, especially
estrogen and progesterone, have on the blood
vessels and immune cells in the gums. The Gingival
Index score of 1.83 £ 0.42 suggests that there is a
moderate amount of inflammation present, and it
can cause symptoms like marginal bleeding and
swelling in various areas. Many people (41.1%)
suffered from xerostomia, which was most
common in the second trimester as a result of
hormonal changes. Many times, these symptoms
were also mentioned, and they were found to be
moderately related to how severe xerostomia was (r
= 0.31, p = 0.02). In most cases, enamel erosion
(11.7%) was found in the early stages of pregnancy,
probably because of morning sickness and the acid
in the stomach reaching the teeth. Pyogenic
granulomas were found in 9.4% of cases and were
mostly observed in the second trimester, mainly on
the anterior maxillary gingiva, because of their
hormonal and vascular causes. In 14.4% of the
participants, their teeth were mobile, and this was
mostly when there was no attachment loss, pointing
to a temporary reaction of the ligaments to
pregnancy hormones rather than true periodontal
disease. It was found that people are not very aware
of the effects of pregnancy on oral health. Almost
85% of women did not notice any changes in their
mouth during pregnancy, and only 7.8% visited the
dentist. It was also shown by the fact that only 3.3%
of people were referred to a dentist by a healthcare
provider. A relationship was also found between
self-reported hormonal symptoms (such as nausea
and mood swings) and gingival inflammation (r =
0.39, p<0.01).

The fact that gingival inflammation occurs more
often in pregnancy is consistent with earlier
research that describes how hormones in pregnancy
can lead to increased sensitivity of gums 3114,
This agrees with studies and clinical findings that

the second trimester is when inflammatory oral
conditions occur most often ') ') The fact that
pyogenic granulomas appeared in fewer people is
similar to previous reports, noting they are
hormone-related and usually disappear after the
postpartum period "' ! In the same way, the
increased enamel erosion in the first trimester is in
line with previous studies that link it to
hyperemesis gravidarum and regular exposure to
acid in the early stages of pregnancy ™. Even
though it is less commonly studied, xerostomia has
been mentioned in other research on pregnancy and
linked to changes in salivary glands and
electrolytes '), The fact that xerostomia is linked
to fatigue and dehydration adds to the knowledge
of how the body systems work together during
pregnancy. Not many mothers are aware of dental
care, and not many are referred to dentists, which is
similar to findings from other places that show
dental education is poorly included in antenatal
care ?1 2! Many studies from richer and poorer
countries have advised including routine oral
screening and counseling at prenatal visits, but this
practice is still not widely used 2%,

This research has several limitations. The cross-
sectional approach makes it impossible to see how
oral conditions change or improve in the same
individuals throughout pregnancy. A study that
follows individuals for a long period would show
how hormone levels change and relate to those
changes *Y. Moreover, the hormonal symptoms
were reported by the participants, but no
biochemical or hormonal tests were done to check
their accuracy. Since salivary flow rate and
microbial studies have not been done, it is difficult
to understand the causes of xerostomia and changes
in the mouth. Third, since the study was done in an
urban hospital, it might not show the same results
for oral health or awareness in rural or poor
communities [**!. So, the results may not apply to
all pregnant women. Finally, participants’
memories about their dental visits or counseling
sessions could have affected the way they reported
their symptoms and awareness.

Future studies should use a prospective cohort
approach to observe how oral health changes
during pregnancy and after giving birth. Using
salivary biomarkers, hormone analysis, and
sequencing the oral microbiome would greatly
improve our knowledge of the changes happening
in the body. Furthermore, examining interventions
such as prenatal education, specialized counseling,
and referrals between professionals can help
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determine their effect on finding and preventing
oral diseases early. The results suggest that dental
care should be part of regular prenatal care.
Healthcare professionals, mainly gynecologists and
primary care physicians, ought to be prepared to
check for oral health problems and advise pregnant
women to visit the dentist. Programs and
campaigns should help people understand the truth
about dental care during pregnancy and encourage
them to visit the dentist early. By using this
approach, the number of untreated oral diseases
could be reduced and the health of mothers and
their foetus could be improved.

The results of this study indicate that pregnancy
hormones play a major role in the development of
oral health issues. The most common finding was
gingival inflammation, and the next most common
were xerostomia, tooth mobility, and enamel
erosion. The symptoms were most severe in the
second trimester, probably because of hormonal
changes, and these symptoms were significantly
linked to nausea, tiredness, and mood disturbances.
The findings show that hormonal symptoms in
pregnancy affect both the gums and the mouth’s
dryness. Still, most participants did not realize that
pregnancy could affect their oral health. Only a
small number of pregnant women were given oral
health advice during antenatal visits, and even
fewer were sent to dental care providers, showing a
big gap in current antenatal care. This information
shows that if preventive care and early management
had been used, oral complications might not have
become periodontal disease or affected pregnancy
results. Due to the outcomes, it is important to
include regular dental check-ups and oral health
education in antenatal care. It is important for
dental professionals to team up with gynecologists
and obstetricians to organize referrals and plan
effective oral health care. This way of thinking
about oral health can help a pregnant woman
maintain good oral hygiene, feel comfortable, and
improve her and her baby’s health. Future public
health actions should focus on including oral health
in antenatal programs as a main part of maternal
care to ensure complete and all-around care for
pregnant women.
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