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ABSTRACT 

 

Aim 

The purpose of the study was to assess the amount of oral microbiota in various trimesters of pregnancy 

altering the oral hygiene status. 

 

Methodology  

A cross sectional study was conducted amongst 70 women in the age group of 18-35 years of age, where they 

were divided into 4 groups when compared to non-pregnant women, who were taken as a control and 

periodontal samples were taken from all the participants after proper oral hygiene examination and were 

subjected to counting of colonies. The CFU/ml was then subjected to descriptive statistical analysis. 

 

Results 

The amount of CFU/ml was increased in the 1st trimester of pregnancy, followed by decreased level in 2nd 

trimester. Comparing patients with healthy periodontal diagnoses (control group), with those who clinically 

presented disease (gingivitis or periodontitis), it was shown that the mean amounts of total subgingival 

bacteria observed in latter categories were progressively larger. 

 

Conclusion  
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Amount of bacteria was higher in case of pregnancy in the 1st trimester and 3rd trimester, which can have 

negative influence of the oral health of a woman and thus can affect the health of the developing fetus. 

 

Keywords  Oral microbiome, bacteria, pregnancy, oral health. 

 

INTRODUCTION 

Oral health was recently re-defined by the Fédération Dentaire Internationale (FDI) as being a 

multifaceted condition including the ability to speak, smile, smell, taste, touch, chew, swallow and 

convey a range of emotions through facial expressions with confidence and without pain, discomfort 

or disease of the craniofacial complex. The definition further states that oral health is a component 

of health, including physical and mental wellbeing.1 Oral health can be achieved by maintaining good 

oral hygiene. The importance of maintaining good oral hygiene is not just restricted to preventing 

dental caries and periodontal problems, but improving the overall general health status of an 

individual.2 Various studies have shown that there is a direct correlation between oral health and 

general systemic health of an individual.3,4,5Oral health awareness goes a long way toward improving 

the oral health status of an individual. Maintaining proper oral hygiene and promoting swift 

treatment of various oral conditions have a positive impact in this regard.6 However, special 

consideration is required in terms of oral health in women. The presence of different physiological 

states such as puberty, pregnancy and menopause should be given added consideration, because 

these conditions are known to modify the overall health status in women.7 The importance of oral 

health in pregnant women is of paramount significance, since it not only has a direct effect on the 

expecting mother but also on the future of the child.8Pregnancy is a transient physiological state 

which begins following fertilization and lasts roughly around nine months, which can be further 

divided into trimesters. Pregnancy causes a variety of generalized changes in a woman’s body due to 

the progressive cycle of hormonal influences.9 The increased hormonal secretion may result in 

different signs and symptoms which can alter the person’s overall health and perceptions. These 

would then cause systemic changes including the cardiovascular, hematologic, respiratory, renal, 

gastro-intestinal, endocrine and genitourinary systems.10 Various localized effects are also seen 

involving the oral cavity. The effects on the hard and soft tissues of the oral cavity during pregnancy 

have been well documented.9,10,11 The most common are the conditions affecting periodontal health 

and include gingivitis and periodontitis.8 A reactive growth called ‘pregnancy tumor’ is commonly 

seen in the gingiva during pregnancy.12 The incidence of dental caries also increases due to changes 

in dietary habits; also common are erosion of teeth due to frequent episodes of nausea and vomiting 

during pregnancy.8 Overall, there is an increased incidence of infectious diseases which could have 

deleterious effects. It should be kept in mind that the pregnancy related effects have a negative 

impact not only on the mother, but also on the infant if not handled properly.13During pregnancy, a 

woman’s hormonal levels change considerably, especially in the levels of progesterone. This can 

increase her susceptibility to bacterial plaque causing gingivitis which is most noticeable during the 

second to third trimester of pregnancy. Porphyromonas gingivalis showed a positive correlation with 

progesterone levels in the first trimester and it is believed that Pg favors a sudden elevation of 

progesterone levels in the first trimester of gestation. Previous studies confirmed that the hormonal 

changes in pregnant women promote the growth of certain Gram-negative anaerobic bacteria in the 

oral cavity in particular Prevotella intermedia, Campylobacter rectus and Prevotella 

nigrescens.14When comparing the abundance of seven common bacterial species in the oral cavity of 
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non-pregnant women, early pregnancy, mid-pregnancy, and late pregnancy, the total viable 

microbial counts in all stages of pregnancy were higher than those of the non-pregnant women, 

especially in early pregnancy, and levels of the pathogenic bacteria Porphyromonas gingivalis and 

Aggregatibacter actinomycetemcomitans in the subgingival plaque, were significantly higher during 

the early and middle stages of pregnancy, compared to the non-pregnant group.These results were 

further reinforced in an additional study, showing higher levels of A. actinomycetemcomitans in the 

second and third trimesters of pregnancy compared to non-pregnant women.Additionally, Candida 

levels were significantly higher during middle and late pregnancy compared to non- pregnant 

women, further demonstrating a higher prevalence of periodontal pathogens in pregnancy. While 

some efforts have been made to elucidate mechanisms by which pregnancy leads to changes in the 

oral composition, these pathways remain unclear. It has been suggested that progesterone and 

estrogen affect the microbiota during pregnancy, but these effects have not been fully deciphered 

nor directly proven, other than the finding that estrogens enhance Candida infections. It is likely that 

the overall immune state during pregnancy plays a role leading to increased oral microbial load.15 

 

AIM OF THE PRESENT STUDY 

The purpose of the study was to assess the amount of oral microbiota in various trimesters of 

pregnancy altering the oral hygiene status. 

METHODOLOGY 

A cross sectional study was conducted amongst 70 women. Informed consent was obtained from all 

individual participants included in the study. Inclusion criteria were defined as healthy women 

between the age of 18 and 35 years with normal singleton pregnancy confirmed by ultrasonography 

at time of sampling. The control group consisted of healthy non-pregnant patients in the same age 

group with regular menstrual cycles who did not use a hormonal contraceptive method in the 3 

months prior to the study. High risk pregnancies were excluded based on medical and radiological 

observations. 

Women were divided into 3 groups according to gestational age.  

Group 1 (n = 19) - first trimester of gestation (up to 98 days) 

Group 2 (n = 21) - second trimester of gestation (between 99 and 196 days) 

Group 3 (n = 15) - third trimester of gestation (from 197 days) 

Group 4 (n = 15) - non-pregnant women (control group).  

All patients were interviewed, then underwent periodontal clinical examination and blood collection 

for hormonal assessment only once. The periodontal examination was carried out and subgingival 

sample was collected in the transfer media under sterile conditions. 

The plaque deposit isolated were grown in sabaroud’s agar and were monitored for 36 hours for 

growth of micro-organisms. The number of colonies were noted as CFU/ml and were counted using 

automatic colony counting systems. Descriptive statistical analysis were carried out using SPSS 25.0. 

standard deviation, mean was calculated with p value <0.05 as significant. 
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RESULTS 

The mean age of participants was 24.67 ± 1.26 years, with no difference between groups (p = 0.704). 

The amount of CFU/ml was increased in the 1st trimester of pregnancy, followed by decreased level 

in 2nd trimester. Comparing patients with healthy periodontal diagnoses (control group), with those 

who clinically presented disease (gingivitis or periodontitis), it was shown that the mean amounts of 

total subgingival bacteria observed in latter categories were progressively larger. When we grouped 

all the pregnant women, also can be noticed that the total amount of subgingival bacteria had an 

influence on clinical diagnosis (p = 0.006). (Table 1) 

DISCUSSION 

Based on the concept that the presence of bacterial biofilms is the primary factor in the 

development of gingivitis and periodontal disease3, in this study we observed that the total amount 

of subgingival bacteria positively correlated with an overall worsening of clinical diagnosis in 

pregnant women (p = 0.006). So, a higher load of periodontopathogenic microorganisms, capable of 

supplanting host protection mechanisms, leads to the onset and progression of the disease. During 

gestation, the effects of elevated estrogens and progesterone on the gingival vasculature could 

explain an increased occurrence of edema, erythema, increased crevicular fluid, and bleeding. High 

levels of steroids are associated with increased vascular permeability in the gingival sulcus and 

possibly explain the exacerbation of crevicular fluid secretion in this situation10.Hugoson11 reported 

that the signs of gingivitis begin to manifest in the second month of gestation, worsening until the 

8th month, with later regression occurring after the birth and was thus correlated with the hormonal 

levels. In the qualitative evaluation of the periodontopathogenic bacteria, we observed 

that Tanerella forsithya was more frequently observed among first-trimester pregnant women when 

compared to those in the third-trimester and nonpregnant women, with a decrease in their 

abundance observed during pregnancy. This periodontopathogenic bacterium, in turn, was 

associated with an increase in cases of gingivitis among pregnant women. 

CONCLUSION 

In this study, the periodontal clinical diagnosis was positively correlated with the quantification of 

the subgingival microbiota during gestation. Amount of bacteria was higher in case of pregnancy in 

the 1st trimester and 3rd trimester, which can have negative influence of the oral health of a woman 

and thus can affect the health of the developing fetus. 
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TABLES 

Table 1- Periodontopathogens quantification 

Groups Number (n) Mean CFU/ml SD P value 

I 19 561.991 1.320.099 0.013 

II 21 410.656 1.244.766 0.652 

III 15 134.774 372.516 0.186 

IV 15 114.705 422.722 0.515 

 *SD= standard deviation, p <0.05 is significant 


