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 Abstract
 Although pregnancy is frequently viewed as a happy and eagerly awaited stage of a woman's life, it is not without difficulties as it 

involves a number key hormonal and physical changes. Among those changes that are commonly experienced during pregnancy are 
oral alterations. This calls for sufficient research on the frequency of those oral changes in various groups, their potential causes, their 
impact on pregnant women's quality of life, and the potential for salivary cortisol changes to affect the oral cavity.
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Background
Individuals who are exposed to physical, psychological, cogni-

tive, and/or social risk factors without sufficient support or cop-
ing mechanisms to counteract the potential negative impacts of 
these risk factors, are said to be vulnerable groups. These groups 
are more prone to health problems and oral diseases. Pregnancy 
is considered a state of vulnerability because of the major physi-
ological changes that happen to the body in that period [1,2].

Pregnant women’s general health and wellbeing are greatly 
influenced by their perinatal oral health. Additionally, it is crucial 
for their newborns’ health and wellbeing. Many pregnant women 
choose not to seek dental care due to persisting misconceptions on 
how pregnancy affects oral health and worries about the safety of 
the fetus while receiving dental care, and those who do frequently 
encounter dentists’ reluctance to provide it due to caution. How-
ever, pregnant women could be more inclined to make healthful 
adjustments during this time [4].
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The effect of oral changes on the pregnant mother and her fe-
tus
•	 Pre-term Birth and Low Birth Weight: Inflammatory me-

diators such as interleukin-6 (IL-6), IL-8, and tumor necrosis 
factor alpha (TNF-α) produced during periodontal inflamma-
tion may cause an acute inflammatory response that enters 
the systemic circulation and seem to affect placental function 
and probably affect the onset of labor and subsequent fetal 
health outcomes. Another biological mechanism supporting 
this association between periodontal diseases and adverse 
pregnancy outcomes is the systemic dissemination of peri-
odontal pathogens, mostly Gram-negative anaerobes that 
may produce endotoxins and lipopolysaccharides, that may 
cross the placenta into the amniotic fluid and fetal circulation 
[4,5].

•	 Pre-eclampsia: Preeclampsia is characterized by the begin-
ning of pregnancy-related hypertension disease and protein-
uria. There are several theories explaining how periodontitis 
and preeclampsia are related. One theory postulates that the 
placentas of preeclamptic pregnant females have higher con-
centrations of some periodontal pathogens, including Por-
phyoromonas Gingivalis (PG) and Fusobacterium Nucleatum 
(FN). The other theory states that preeclampsia may also be 
exacerbated by inflammatory reactions, such as the transition 
of Th2 toward Th1, elevated oxidative stress, anti-angiogenic 
proteins, vascular endothelial growth factor receptor 1, and 
complement C5a [6].

•	 Gestational Diabetes: Pregnant women are frequently at 
risk of developing periodontal disease (PD) and gestational 
diabetes mellitus (GDM), at the same time. A few risk factors, 
including age, sedentary lifestyle, poor dietary habits, and 
obesity, have been hypothesized to be shared by the develop-
ment of both GDM and periodontal disease [7].

•	 Early Childhood Caries (ECC): The main objective of peri-
natal oral health care is to reduce the quantity of cariogenic 
bacteria in the mouth of a pregnant mother to postpone the 
infant’s colonization by Mutans streptococci (MS) for as long 
as possible, which in turn shows a positive outcome on con-
trolling the incidence of early childhood caries (ECC) [8]. 

Causes of oral changes during pregnancy
•	 Pregnancy hormones: The mouth cavity is not an excep-

tion to the changes in the mother’s body brought on by the 
hormonal storm that occurs during pregnancy. For example, 
pregnant women are at risk for gingivitis and gingival hyper-
plasia due to elevated amounts of circulating estrogen, which 
enhance capillary permeability. Certain anaerobic bacteria 
linked to periodontal disease, like PG and Prevotella Interme-
dia (PI), are encouraged to flourish by elevated progesterone. 
Pregnancy-related hormonal changes allow these bacteria to 
proliferate, escalating inflammation and causing gingivitis 
and periodontal problems [9,10]. 

•	 Dietary changes: Cravings for sugary food hit during preg-
nancy, causing an increase in the bacterial load and ultimately 
leading to dental caries. Therefore, it’s crucial that pregnant 
females take extra care of their oral health to reduce the risk 
of caries. Moreover, a healthy diet during pregnancy has a 
positive impact on lowering gingival and periodontal inflam-
mation [11].

•	 Oral Hygiene: Oral Hygiene isn’t performed correctly or ef-
ficiently by pregnant females due to several reasons. An in-
creased interest and carving to carbohydrates not followed by 
proper toothbrushing is one of the reasons. Another reason 
could be discomfort during tooth brushing caused by bleed-
ing gums due to increased levels of estrogen and progester-
one, contributing to the increased biofilm level and deteriora-
tion of oral health [12].

•	 Nausea and vomiting: Teeth erosion and alterations in the 
macroscopic structure of the oral mucosa appear to be symp-
toms mostly brought on by prolonged, severe vomiting. These 
alterations could pose a significant risk to the patient’s ap-
pearance as well as their health. The patient with severe 
and persistent vomiting needs comprehensive medical care, 
which includes a systematic dental examination [13]. 

•	 Stress: Anxiety and depression disorders are common in ex-
pectant women, and many are vulnerable to various stressors 
throughout pregnancy. Allostatic overload, a long-term imbal-
ance in mediators of homeostasis, can be brought on by both 
acute and chronic stress. This imbalance can affect the immu-
nological and endocrine responses of the mother, placenta, 
and fetus. Homeostasis disturbances during pregnancy may 
raise the risk of preterm birth and preeclampsia [14].
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Oral changes during pregnancy
Hard tissue changes
•	 Caries: Pregnant women are more likely to develop dental 

caries throughout the third trimester and the postpartum 
period, due to lower salivary pH levels and lower salivary 
calcium levels which lead to favorable oral conditions for the 
colonization of MS and eventually leading to dental caries. In 
addition to, delay or lack of access to competent oral health 
care [15].

•	 Erosion: Tooth erosion is often associated with hypereme-
sis gravidarum, or severe morning sickness, which can cause 
tooth sensitivity. Any tooth damage caused by erosion can be 
repaired using pregnancy-safe dental restorations [16].

•	 Tooth Mobility: Even in the absence of gingival disease, teeth 
might become mobile during pregnancy due to the periodon-
tium being impacted by elevated progesterone and estrogen 
levels.3

Soft tissue changes
•	 The gingiva and periodontium: Between 1.5 and 8% of 

pregnancies result in localized gingival hyperplasia, including 
pyogenic granulomas (also known as pregnancy tumor), and 
gingival polyps. It frequently shows up in the second or third 
month of pregnancy, manifesting clinically as a tumor-like 
gingival growth because of an overreaction to a small trauma. 
It appears as an ulcerated lesion that is painless, sessile or pe-
dunculated, a few millimeters to several centimeters in size, 
smooth or lobulated, and purple red to deep blue in color de-
pending on the vascularity. These lesions result from changes 
in vascular permeability brought on by pregnancy hormone 
fluctuations, which also cause gingival oedema [17].

•	 Increased gingival swelling and a tendency for bleeding are 
clinical characteristics of the marked tissue response during 
pregnancy. Pregnant women who have higher levels of fe-
male sex hormones appear to be more vulnerable to gingival 
inflammation and the development of gram-negative anaer-
obes, particularly Prevotella Nigrescens. Moreover, the degree 
of gingival inflammation is, in fact, correlated with high lev-
els of salivary estrogen during pregnancy; those with high 
amounts of estradiol were more likely to develop gingivitis 
than those with low levels [18].

•	 Oral Mucosal changes: The oral acidic environment created 
by the metabolic and hormonal changes during pregnancy can 
promote candidiasis, which in turn causes a shift in the typi-
cal oral microbiome, which permits the yeasts to proliferate 
[19]. Various risk factors have been proposed for geographic 
tongue, including diabetes mellitus, pregnancy, hormonal 
changes, oral contraceptive pills, genetic variables, and psychi-
atric results. However, the correlation between higher female 
sex hormones and incidence of geographic tongue hasn’t been 
established.20 There has been evidence linking the menstrual 
cycle to the development of recurrent aphthous ulcers. How-
ever, ulcers are less common during pregnancy and in women 
using hormonal contraception, and more common during the 
luteal phase or menopause [21]. Cheek biting, is a term used 
to describe persistent cheek chewing and mucosal habit. This 
was the most prevalent oral mucosal disorder among preg-
nant women in a previous study. Pregnancy-related stress, 
anxiety, and weight gain can be the causes of these increased 
occurrences [22].

•	 Salivary Changes: Saliva’s usefulness as a diagnostic tool for 
disorders of the mouth and body has been a field of study for 
many researchers, aiming to expand its use as a diagnostic aid 
[23].

•	 Salivary flow rate: There are conflicting findings in the litera-
ture about whether or not the quantity and quality of saliva 
changes during pregnancy, how these changes occur in the 
several trimesters, and how these changes impact periodontal 
and dental tissues.

According to some research, pregnancy affects the salivary 
glands just like it does in other exocrine glands, although other 
studies have found no noticeable alterations in the quantity or flow 
rate of saliva during this time [24].
•	 Salivary pH: Pregnant women’s salivary pH was found to be 

lower (6.7) than that of non-pregnant women (7.5) in a study 
by Rockenbach., et al. 2006 [25]. Salivary pH was also found 
to be associated with periodontal changes during pregnancy. 
This is most likely because the amount of dental biofilm, which 
readily forms at lower pH levels, influences periodontal dis-
ease [26].
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•	 Salivary cortisol: Numerous research has used longitudinal 
measurements of salivary cortisol in study participants’ daily 
lives due to technological advancements that allow data to be 
evaluated in ecologically realistic settings. This research has 
the potential to shed light on the actual relationships between 
cortisol and psychological characteristics, states, and health 
factors.27 The mean salivary cortisol levels increase from the 
25th to the 28th week of pregnancy, reaching concentrations 
in late pregnancy that were more than twice as high as those 
of non-pregnant controls. After delivery, the levels quickly re-
turned to normal. During pregnancy, salivary cortisol profiles 
showed a distinct circadian rhythm [28].

Pregnancy-associated stress
Pregnancy-related stress and anxiety lead to poor oral hygiene, 

which may increase the incidence of intraoral lesions. Pyogenic 
granuloma, gingival hyperplasia, oral candidiasis, cheek biting, 
benign migratory glossitis, aphthous ulcers, and telangiectasia are 
the most common oral lesions during pregnancy that have been 
reported in the literature, and they can all be linked in a way to 
psychological stress [29]. Regarding oral health, three pathways 
were identified by the analysis as having significant relationships 
with oral health and psychological well-being during pregnancy: 
psychological (dental anxiety directly limits the use of oral health-
care), behavioral (maternal depression lowers oral health self-
efficacy), and physiological (elevated stress biomarkers correlate 
with periodontal disease, and periodontal therapy is associated 
with reduced salivary cortisol). These relationships are intergen-
erational, with children’s caries risk significantly correlated with 
mom psychological distress [30]. 

Dental treatment during pregnancy
Pregnant women who have dental issues may have pain, func-

tional limitations, and a lower quality of life. Professionals have 
agreed that periodontal care, filling treatments, diagnostic proce-
dures, and routine preventive practices for pregnant women do 
not result in negative pregnancy outcomes. Unfortunately, data 
indicates that pregnant women’s use of dental services is inad-
equate, and that this advice is not being implemented in practice. 
According to surveys done on a variety of populations, at most half 
of pregnant women sought dental care during their pregnancy, and 

some pregnant women would choose not to see a dentist even if 
they had dental issues. Additionally, even pregnant women who 
had a history of frequent dental visits before becoming pregnant 
showed minimal dental care-seeking activity [31]. 

Conclusion
Pregnancy induces a range of hormonal, immunological, and be-

havioral changes that significantly affect oral health. These altera-
tions increase susceptibility to conditions such as gingivitis, dental 
caries, mucosal lesions, and salivary changes, all of which can nega-
tively impact maternal and fetal outcomes. Elevated stress levels 
and poor oral hygiene practices further exacerbate these issues, 
highlighting the relation between psychological well-being and 
oral health. Despite the clear risks, dental care during pregnancy 
remains underutilized due to misconceptions and lack of aware-
ness. Emphasizing early screening and maternal education is es-
sential for preventing complications and improving both maternal 
and neonatal oral health outcomes.
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