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Abstract

Optimal health during pregnancy is crucial for ensuring the well-being of the
mother and the developing fetus. This article is focused on the impact of oral
health and the role of personalized oral hygiene management in addressing
prevalent dental issues among pregnant women, with particular emphasis on
periodontal disease and dental caries. Despite the high prevalence of these dental
problems and their association with obstetric complications such as pre-term birth
and low birth weight, many pregnant women do not receive adequate dental care.
This gap in care is often due to misconceptions about the safety of dental treat-
ments during pregnancy and lack of awareness on the part of healthcare profes-
sionals. Appreciations of the impacts of oral health and personalization of oral
hygiene strategies such as tailored education and support, have proven effective
in improving oral health in this population. Significant reductions in the incidence
of caries and periodontal disease may be achieved by adapting care to the specific
needs of each patient, thereby enhancing maternal and fetal health outcomes.
Integration of personalized oral hygiene management into maternal health pro-
grams and enhancement of ongoing education for pregnant women and
healthcare professionals are essential steps in the reduction of pregnancy-related
risks and improvement of maternal and neonatal well-being.
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Core Tip: In this article, we reviewed a recent study on the effects of personalized oral hygiene management on the oral
health of pregnant women, as discussed in the article by Men et al. The study demonstrated that personalized oral hygiene
interventions significantly improved oral health outcomes during pregnancy by reducing the prevalence of dental caries and
periodontal disease. We emphasized the importance of individualized oral care programs that integrate education and
tailored support, and we highlighted their significance in enhancing maternal and fetal health. This approach underscores the
need for incorporating personalized oral hygiene management into routine prenatal care in order to optimize health
outcomes.
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TO THE EDITOR

Oral health during pregnancy is a topic of growing interest in medical and dental research, due to the significant
relationship between oral conditions and maternal and fetal health. Oral lesions such as periodontal disease and dental
caries are common conditions during pregnancy, and they are associated with local and systemic effects. Dental caries is a
primary health problem worldwide. Indeed, the World Health Organization has estimated dental carries incidence of
60%-90% in the global population, with a higher prevalence in adults. Dental carries is a chronic disease with a multi-
factorial etiology, and it is defined as localized demineralization of the hard dental tissues[1]. Some of the factors most
related to the development of caries are environmental factors such as diet, oral hygiene, fluoride level, oral microbiome,
salivary pH and salivary flow. However, the genetic influence on the development of this dental pathology has also been
studied[2].

On the other hand, periodontal diseases, particularly periodontitis which is the sixth most important dental disease
globally[3], are characterized by inflammation of the supporting dental structures and alveolar bone due to local and
systemic elevations in the levels of pro-inflammatory cytokines[4,5]. These conditions, in turn, have been associated with
gestational complications such as pre-term birth, preeclampsia, hemodynamic alterations, hypertension during
pregnancy, and low neonatal birth weight[1,6]. Additionally, poor oral health negatively impacts the quality of life of
pregnant women, by causing pain, difficulty in eating, and psychological stress.

However, despite the importance of these issues, many pregnant women do not receive adequate dental care, partly
due to the misconception that dental diseases are not treated during pregnancy. On the contrary, it is recognized that oral
cavity diseases are related to complications that may be serious, thereby endangering maternal and fetal health. However,
it has been observed that a significant number of oral health professionals avoid performing procedures during
pregnancy[7,8]. On the other hand, other healthcare professionals are unaware of the relationship between oral and
systemic diseases. In the United States, a study has revealed that 49% of obstetricians never provided dental health
recommendations to their patients, while only 9% performed oral examinations regularly. From these studies, it was
concluded that it is essential to reinforce information in this field of health, with emphasis on pregnancy[9].

Whatever the scenario, it is indisputable that attention to oral health during pregnancy should not be underestimated.
Without a doubt, part of the problem we face lies in the lack of information about the implications and possible complic-
ations that may arise or be exacerbated during pregnancy in women with oral cavity diseases[4]. Oral hygiene education
must be a global health priority, in addition to monitoring and referral to specialists whenever necessary. It has been
shown that medical care should be individualized in order to achieve better outcomes. Some researchers have pointed out
that the treatment of dental disease is possible at any stage of pregnancy, if necessary precautions and advice by the
obstetrician/ gynecologist are taken seriously. In this respect, the second trimester is considered the most appropriate
period for performing dental treatment procedures. In a 2019 declaration by the American Dental Association, it was
clearly stated care should not be avoided in any situation[7].

In all cases, dental evaluation should be considered as an important part of pregnancy follow-up, as well as education
in this area so as to improve hygiene and dietary habits which significantly benefit the mother and the fetus. It has been
estimated that with proper management and care of dental diseases, preterm births may be reduced by up to 6%, thereby
improving quality of life of children and reducing the incidence of caries in early childhood[10]. It is known that preterm
and low birth weight newborns have high incidence of dental caries at this stage of life, in addition to delayed dentition
[11].

The objective of this study was to investigate the importance of advice and treatment for oral pathologies during
pregnancy, and their impact on maternal and fetal health.

Buissidenge WICC | https:/ /www.wjgnet.com 2 February 26,2025 | Volume13 | Issue6 |


https://www.wjgnet.com/2307-8960/full/v13/i6/100263.htm
https://dx.doi.org/10.12998/wjcc.v13.i6.100263

Martinez Nieto M et al. Personalized oral hygiene

IMPACT OF ORAL HEALTH DURING PREGNANCY

Pregnancy is a physiological state in women which involves series of changes at all levels which are aimed at adaptation
to meet the increased metabolic demand during gestation. These changes occur gradually throughout the pregnancy
period, and they involve mechanical, biochemical, and structural processes. Biochemically, hormones such as relaxin,
human chorionic gonadotropin, estrogens, progestogens, prolactin, oxytocin, cortisol, and the thyroid axis, play predo-
minant roles, along with processes related to the immune system, coagulation, and glucose regulation, among others. Me-
chanically and structurally, there are hemodynamic changes such as increased volume of circulating blood and raised
cardiac output, expansion of abdominal volume due to fetal growth leading to decreased gastric chamber and lung capa-
city; reduced peripheral vascular resistance, relaxation of the lower esophageal sphincter, as well as decreased intestinal
motility[12].

Pregnant women have a higher susceptibility to oral diseases due to the changes that occur during pregnancy. One of
the most recognized changes is enlargement of the gingiva, which enhances gingivitis and is associated with increased
estrogen levels, while a decrease in estrogen level is linked to the presence of periodontitis[13]. Although the association
with caries is not well studied, it has been related to changes in salivary pH due to gastroesophageal reflux and vomiting,
thereby favoring the growth of cariogenic bacteria[14]. This leads to an increase in prevalence of caries. Moreover, due to
hormonal changes, pregnancy may lead to a condition known as dry mouth (xerostomia) which diminishes the natural
cleansing action of saliva. Since saliva naturally contains antimicrobial properties, a reduction in its production exacer-
bates the growth of bacteria responsible for oral health problems. Additionally, morning sickness and frequent vomiting
increase acid exposure in the mouth. This may erode tooth enamel and make the teeth more vulnerable to decay. Fur-
thermore, nausea and fatigue during pregnancy may make some women neglect their oral hygiene routine such as bru-
shing and flossing, thereby increasing the risk of developing caries[1].

Several researchers have studied the modifications in oral microbiome during pregnancy. These studies indicate that a
significant presence of Porphyromonas gingivalis (P. gingivalis) increases the risk of preterm birth. Changes in placental
microbiota have been identified in pregnant women with glycemic alterations. These changes alter the course of
pregnancy and increase the risk of oral diseases in newborns at an earlier age. Studies have demonstrated that children of
mothers with high concentrations of Streptococcus mutans are at great risk of developing dental caries at an earlier age
(Figure 1)[10,15].

Preterm birth is a complication associated with infectious processes during pregnancy. Numerous studies have shown
that elevated pro-inflammatory cytokines play an important role in development of preterm birth, as does increase in
population of oral cavity bacterial species such as P. gingivalis[10]. It is important to note that globally, prematurity
accounts for 60%-80% of neonatal mortality unrelated to malformations, and up to 50% of these children have some
neurological problems throughout their lives[7]. Additionally, studies suggest that dental caries and high consumption of
non-natural sweeteners, in addition to low or zero intake of vegetables and poor oral hygiene practices, contribute to the
birth of large-for-gestational-age infants, thereby increasing the risk of obstetric trauma. Some risk factors for caries
during pregnancy may be associated with bad habits such as poor diet, consumption of sugary beverages, and sedentary
lifestyle. Pregnant women may experience cravings for sugary or acidic foods, which may contribute to the development
of caries[1]. Preeclampsia is a pregnancy complication that has been associated with periodontal diseases, while glycemic
alterations are strongly influenced by increased sugar consumption during this period (Figure 2).

PERSONALIZED ORAL HYGIENE MANAGEMENT VS ROUTINE ORAL CARE

Personalized oral hygiene management is a strategy characterized by comprehensive and tailored approach aimed at
optimizing the oral health of the patient through methods adapted to their specific conditions[16-18]. This type of
management involves a thorough assessment of the patient's oral health by taking into account risk factors such as
predisposition to dental conditions, physiological changes that may alter the oral microbiota, and individual character-
istics such as hygiene habits, diet, and preexisting systemic conditions[17-20].This approach contrasts with routine oral
care which is based on standard procedures and general recommendations that may not always address the specific
needs of each individual.

Routine oral care refers to conventional oral care practices which involve procedures such as dental prophylaxis, i.e.,
the use of general hygiene tools (conventional toothbrushes, dental floss, and interdental brushes), and fluoride
application[21]. However, these common practices do not always account for individual patient needs. They tend to be
more generalized and uniform approaches based on standard recommendations applied similarly to all cases. These
conventional practices may be less effective for patients with specific needs, such as pregnant women, individuals with
chronic diseases, and those at higher risk of oral diseases[21-24].

On the other hand, personalized oral hygiene management not only provides education on oral hygiene but also
incorporates tailored interventions such as dental prophylaxis adapted to the risk conditions of the patient, regular
monitoring and individualized follow-up, and continuous advice based on specific challenges identified through
questionnaires and personalized consultations. Personalized approach utilizes various methods such as online and in-
person courses, educational models, and case discussions, all of which are adjusted to meet the individual needs and
concerns of patients.

Men et al[25] published an article titled "Effects of personalized oral hygiene management on the oral health status of
pregnant women". The study evaluated the impact of personalized oral hygiene management on the oral health of
pregnant women, and it involved 120 pregnant women from the Dalian Women and Children’s Medical Center in China.
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Figure 1 Diagram showing the relationship between changes in pregnancy and their association with the development of oral compli-
cations. S. mutans: Streptococcus mutans. Created in BioRender.com/x00q029S.
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Figure 2 Diagram explaining the complications associated with oral diseases during pregnancy and the complications for the maternal-
fetal binomial. Created in BioRender.com/r54q116.
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Based on the caries activity test (CAT), the subjects were divided into two groups: High-risk (CAT 2= 2; n = 60) and low-
risk (CAT < 1; n = 60). Each group was further sub-divided into experimental and control groups, each with 30 subjects (n
= 30). The high-risk experimental group received personalized oral hygiene management which entailed education on
oral health focused on the etiology and consequences of dental caries and periodontal diseases, as well as education on
oral care practices during pregnancy. The education was delivered through online and in-person courses, educational
models, and case discussions, and it was supplemented with individualized counseling and online Question & Answer
sessions available at all times.

The results of the study[25] revealed significant reductions in CAT scores after 3 months (1.74 + 0.47 vs 2.50 + 0.38, P <
0.0001) and 6 months (0.53 + 0.50 vs 2.45 + 0.42, P < 0.0001) of personalized intervention in the high-risk experimental
group, when compared to the control group. However, the reduction in score produced by oral health education alone
was not significant. Within the groups, the decrease in score was significant only in the high-risk experimental group
(2.43 £ 0.44 vs 1.74 £ 0.47 vs 0.53 £ 0.50, P < 0.0001). This study[25] demonstrates that personalized oral hygiene
management is effective in improving the oral health of pregnant women. This may lead to better pregnancy outcomes
and an overall improvement in oral health in this population. These findings are comparable to those obtained by George
et al[26]. Reduction in early childhood caries was evaluated in a systematic review focused on assessment of the effect-
iveness of maternal oral health programs implemented during the prenatal and/or postnatal periods by non-dental
healthcare professionals. The review included nine studies in which interventions were conducted by various non-dental
professionals during prenatal (n = 1), postnatal (1 = 6), and perinatal (n = 2) periods. The intervention methods were
varied, ranging from oral health education and evaluations to dental services referrals. Educational approaches involved
verbal counseling, motivational interviews, home visits, telephone follow-ups, and written promotional materials such as
brochures, postcards, and educational kits.

Although educational programs significantly improved oral hygiene practices and increased the frequency of dental
visits, not all studies reported significant reductions in the incidence of caries among the children of participants. Both
studies underscore the importance of oral health during pregnancy, through the implementation of educational
interventions, although they differ in approach and methodology. While the study by Men et al[25], which focused on
direct and personalized interventions such as professional dental prophylaxis and education, showed significant
reductions in caries, the study by George et al[26] emphasized the training of non-dental healthcare professionals in order
to improve the oral health of pregnant women, and it highlighted the importance of continuous education and follow-up,
albeit with variability in caries outcomes.

It is undeniable that improving dental health education for pregnant women and healthcare professionals in other
disciplines is crucial for enhancing pregnancy outcomes and reducing the risks of complications previously mentioned
[8]. Numerous studies have specifically highlighted the association between periodontitis and pregnancy complications,
as well as the benefits of treating this condition. However, there is limited knowledge about the impact of dental caries
during pregnancy and its harmful effects on pregnant women and newborns. Additionally, it is important to emphasize
the considerable fear and lack of knowledge among healthcare professionals regarding the treatment of oral conditions in
pregnant women, especially those with concomitant diseases. This situation presents significant opportunities for
improvement.

FUTURE PERSPECTIVES

The findings presented in the study by Men et al[25] on the effects of personalized oral hygiene management in pregnant
women pave the way for several important directions for future research on oral care management in expectant mothers
[16].

Although it has been established that personalized oral hygiene management has a significantly positive impact on the
oral health of pregnant women, future research should consider integrating a larger and more diverse sample that
represents different regions and cultures, in order to validate and generalize the findings. It would be interesting to
investigate the impact of oral care intervention during different trimesters of pregnancy so as to determine if there are
significant differences in effectiveness. It would also be valuable to implement longitudinal studies aimed at identifying
the long-term effects of personalized oral hygiene management on the oral health of mothers and their children.
Additionally, studying the association between improved oral health during pregnancy and the reduction of oral
pathogen transmission to newborns may provide further insights.

Some authors assert that pregnant women with oral diseases, particularly periodontal diseases, e.g., periodontitis, are
more prone to preterm births and low birth weight than those without these conditions. However, the exact mechanisms
by which these relationships occur remain unknown[27,28]. Future research should focus on how enhanced oral health
during pregnancy might influence outcomes such as birth weight, pregnancy duration, and neonatal health. Furthermore,
it would be valuable to study whether personalized oral hygiene management has the potential to reduce the incidence of
complications such as preeclampsia, preterm birth, and low birth weight.

Integration of oral hygiene into maternal and child health programs may enhance overall health outcomes. Continuous
educational programs for pregnant women and healthcare professionals on the importance of oral health should be
incorporated. These multidisciplinary programs would enhance the evaluation of the integration and effectiveness of
personalized oral hygiene management in pregnant women.

These research areas will expand the current understanding of oral hygiene management in pregnant women and also
contribute to improving clinical practices and public health policies aimed at expectant women.
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CONCLUSION

This article emphasizes the critical role of personalized oral hygiene management in improving oral health during
pregnancy. By tailoring oral care strategies to individual needs, significant improvements in dental health may be
achieved, as evidenced by the reduced CAT scores observed in the experimental group in the study by Men et al[25]. This
personalized approach not only addresses common oral issues such as dental caries and periodontal disease but also
underscores the broader implications for maternal and fetal health. Despite the positive results, there remains a gap in
consistency in the application of oral health practices during pregnancy, partly due to misconceptions and lack of
awareness among patients and healthcare providers. Future research should aim at validating these findings across
diverse populations, investigating the impact of oral hygiene interventions at various stages of pregnancy, and evaluating
their long-term effects on maternal and fetal health. Integrating personalized oral hygiene management into maternal
health programs and promoting continuous education for pregnant women and healthcare professionals are essential
steps toward enhancing overall health outcomes. By proactively managing oral health, the risks associated with
pregnancy may be reduced while improving maternal and neonatal well-being,.
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