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Abstract: 

Background:Periodontitis, a common clinical condition affecting over 30% of some populations, poses a 
continuous pathogenic and inflammatory challenge due to the large epithelial surface in periodontal pockets. Its 
prevalence in pregnant women ranges from 5% to 20%, linking severe periodontal disease with pregnancy 
complications like pre-eclampsia and foetal growth restriction. This study aims to understand the changes in 
gingival and periodontal status across pregnancy trimesters. 
Methodology:This study, conducted at Acharya Vinobha Bhave Rural Hospital, evaluated gingival and periodontal 
disease status in pregnant women aged 20-35 years. After ethical clearance and permissions, a pilot study 
determined the sample size, excluding subjects with certain systemic diseases or past periodontal therapy. Data 
was collected using a standardized proforma, assessing plaque, gingival status, and periodontal health through 
clinical examinations. The study used convenient sampling, and universal precautions were followed during 
examinations. 
Results:Ninety pregnant women, 30 per trimester, were examined. The study found increasing plaque and 
gingival index scores from the first to the third trimester, with the highest scores observed in the third trimester. 
Community periodontal index (CPI) scores ranged from 0-3, with no score above 3 found. There was no 
significant loss of attachment in any subject. The results indicate a clear deterioration of periodontal health 
throughout pregnancy. 
Conclusion:The study confirms that pregnancy exacerbates periodontal and gingival conditions, worsening from 
the first to the third trimester. Recognizing these high-risk groups is crucial for non-dental practitioners involved 
in prenatal care. Future research should focus on the importance of early oral and periodontal examinations and 
treatments in relation to pregnancy outcomes and systemic inflammation. 
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INTRODUCTION: 
At systemic level, due to the large epithelium 
surface that could be ulcerated in the 
periodontal pockets, periodontitis is 
considered as a continuous pathogenic and 
inflammatory challenge [1].  More than 30% of 
people in some populations are affected by a 
relatively common clinical condition known as 
periodontitis; it has a prevalence of between 
5% and 20% in pregnant women[2].                 
Previous studies have found evidence of an 
association between severe periodontal disease 
 
 
 
 
 

during pregnancy and premature birth, other 
conditions complicating pregnancy, such as 
pre-eclampsia and foetal growth restriction 
were found. So, it becomes an important target 
group where priority is given on oral health 
care during pregnancy. Data from two single-
centre clinical trials suggest that the rate of 
preterm birth were reduced due to periodontal 
treatment during pregnancy.  However, any 
satisfied results are not available [3].          
Clinical assessments show the presence of 
gingivitis in women during pregnancy which is 
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known as pregnancy gingivitis, where there is 
gingival inflammation caused by the presence 
of plaque and exacerbated by changes of female 
sex hormone levels during normal 
pregnancy.[4] Major etiologic factor causing 
changes in periodontium is due to increased 
endogenous sex hormones. Oestrogen and 
progesterone are the main sex hormones 
affecting periodontium and which get increased 
up to 30 times higher at the end of last 
trimester as compared to the non-pregnant 
status. But the exact factors causing gingivitis 
during pregnancy are not clear [4].  In many 
cases, mild to severe inflammation can manifest 
as either marginal enlargement or tumour like 
enlargement [5].  
During the first and second trimesters, the 
highest bleeding scores were recorded (Cohen 
et al. 1969, Samant et al. 1976, O’Neil 1979a). 
The severity of gingivitis increased significantly 
during the second and third trimesters (Samant 
et al. 1976) [6] These conflicting results make it 
imperative to conduct research in this 
direction. 
Therefore, this area requires further studies 
that may contribute to a better understanding 
of status of gingival and periodontal diseases. 
Hence the present study was undertaken for 
evaluation of gingival and periodontal status 
among the three trimesters of pregnancy. 
 
MATERIALS AND METHODOLOGY:  
A study was conducted to assess the association 
between gingival and periodontal disease 
status among the pregnant woman of 20- to 35-
year-old visiting the Obstetrics and Gynecology 
department of Acharya Vinobha Bhave Rural 
Hospital, Sawangi (M), Wardha.  
Before conducting the study, ethical clearance 
was obtained from the Institutional Ethical 
Committee of DMIMSU, Sawangi (M), Wardha 
and even necessary permission to carry out the 
study was obtained from the concerned 
authorities and Head of Department of 
Obstetrics and Gynecology after explaining the 
procedure and purpose of study clearly.  A 
single examiner and recorder were used for the 
entire period of the study for whom the 
training and calibration of was done prior to 
the start of the study.  
Pilot study was conducted among 30 patients 
with first, second and third trimester of 
pregnancy of 20-35 years of age to assess the 

feasibility and to calculate the sample size. 
Based on the results of the pilot study, some 
minor modifications were made in the 
proforma and sample size was calculated. A 
minimum sample of 30 cases in each trimester 
of pregnancy who fulfilled inclusion and 
exclusion criteria were included for final study. 
Pilot study subjects are not included in the 
main study. Written consent was obtained from 
the patients after explaining the procedure and 
purpose clearly. Patients diagnosed with 
pregnancy aged between 20-35 years were 
included while patients suffering from systemic 
diseases- chronic infectious disease, renal 
diseases, thyroid dysfunction, diabetes, liver 
diseases, malignant disease or are on cancer 
chemotherapy, patients with ischemic heart 
diseases along with other cardiac diseases on 
immunosuppressant drugs, steroidsand  who 
have received periodontal therapy in past 6 
months were excluded  
Data collection was done by using standardized 
proforma and cases were selected by using 
convenient sampling methodology. Information 
related to demographic profile and 
socioeconomic status, medical history, dental 
history, oral hygiene practices, diet was 
collected.  
Oral examination includes recording of the 
number of teeth present, teeth absent due to 
periodontal disease and mobility of teeth. 
Presence of plaque status was assessed by 
using Plaque Index while gingival status was 
assessed by using Gingival Index and 
Periodontal health status was recorded by 
using community periodontal Index. 5-10 
patients were examined each day and each 
patient took 15-20 minutes for examination. 
The clinical examination was carried out by the 
examiner following “Universal Precautions”. 
The statistical analysis was carried out by the 
statistical software SPSS version 25.0 after the 
data had been loaded into the Microsoft excel 
spreadsheet.  When comparing the mean values 
of the three groups, the ANOVA test was 
utilized, whilst the chi-square test was utilized 
to analyze the frequency differences between 
the three groups. If the p-value was less than 
0.05, then it was regarded to be statistically 
significant. 
 
RESULTS:  
A total of 90 pregnant women were examined, 
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in which 30 pregnant women were included in 
each trimester. Table 1 shows the mean age in 
years in 1st trimester is (25.2±2.6), in 2nd 

trimester is (23.9±2.4), in 3rd trimester is 
(26.1±2.9). Women in 2nd trimester (48±26.7) 
has given more dental visit as compared to 
women in 1st and 3rd trimester. 
Table 2 reveals the mean plaque index and 
gingival index. The highest plaque score was 
seen in 3rd trimester (1.17± 0.48) followed by 
(1.08±0.35) and (1.03±0.4) in 2nd and 1st 
trimester respectively.  Gingival index score is 
significantly high in 3rd trimester (1.17±0.48) as 

compared to 1st and 2nd trimester(0.75±0.44), 
(0.82±0.44) respectively. 
Table 3 shows community periodontal index 
and loss of attachment of the subjects. Among 
the various subjects examined CPI score 0-3 
was only found and score above 3 was not 
found. Out of these maximum subjects of Score 
1 were in 1st trimester (32±17.8), score 2 in 2nd 
trimester (34±18.9) and Score 3 in 3rd trimester 
(12±6.7).Loss of attachment score above 1 was 
not found in any of the subject. Highest 
frequency of Score 0 was in 3rd Trimester 
(58±32.2) and equal number were recorded in 
1st and 2nd trimester (50±27.8). 

 
TABLE NO. 1: Demographic Data of study participants 

Variables Trimester 
First Trimester Second Trimester Third Trimester 

Age 25.2 ± 2.6 23.9 ± 2.4 26.1 ± 2.9 
Dental Visit 0(yes) 40 (22.2) 48 (26.7) 36 (20) 

1(no) 20 (11.12) 12 (6.7) 24 (13.3) 
Type of cleaning Toothbrush 50 (27.8) 44 (24.4) 32 (17.8) 

Finger 8 (4.4) 16 (8.9) 28 (15.6) 
Others 2 (1.1) 0 (0) 0 (0) 

 
TABLE NO. 2: Plaque and gingival index among three trimesters of pregnancy 

Index Trimester Mean SD F value P value 
PI First Trimester 1.03 0.4 1.714 0.183 

Second Trimester 1.08 0.35 
Third Trimester 1.17 0.44 

GI First Trimester 0.75 0.44 14.810 0.00 
Second Trimester 0.82 0.40 
Third Trimester 1.17 0.48 

 
TABLE N0.3: Periodontal status among study participants 

 Trimester 
First Trimester Second Trimester Third Trimester 

High CPI 0(healthy) 0 (0) 8 (4.4) 0 (0) 
1(bleeding) 32 (17.08) 16 (8.9) 22 (12.2) 
2(calculus) 24 (13.3) 34 (18.9) 26 (14.4) 
3(4-5mm pocket) 4 (2.2) 2 (1.1) 12 (6.7) 

LOA 0(0-3mm) 50 (27.8) 50 (27.8) 58 (32.2) 
1(4-5mm) 10 (5.6) 10 (5.6) 2 (1.1) 

 
DISCUSSION:  
Periodontal health has been examined 
thoroughly throughout pregnancy, however 
much of the evidence provided is still 
contentious [4]. Much of the material comes 
from cross-sectional studies, making it 
impossible to analyse the exact association 
between pregnancy and periodontal disorders. 

The rate of pregnancy gingivitis varies widely 
according to the study, ranging from roughly 
30% up to 100% and some studies showed that 
it was significantly higher during pregnancy as 
compared to non-pregnant women. [7, 8] 
Periodontal health relies on a delicate 
equilibrium of various elements, including as 
the immune response of the individual, the 
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collection of oral bacteria species, certain 
external influences, and the host's 
inflammatory reaction. [9-11] The production 
of inflammatory mediators exacerbates the 
growth of periodontal disease and the 
degradation of periodontal health. [12] 
Pregnant patients experienced a greater impact 
on their quality of life due to oral health 
difficulties compared to non-pregnant women. 
This was reflected in a higher mean oral health 
impact score (OHIP) for the former group. [13] 
The objective of this study was to evaluate the 
correlation between the condition of the gums 
and periodontal disease among pregnant 
women aged 20 to 35 years. The average age in 
years during the first trimester was seen to be 
25.2±2.6, during the second trimester it was 
23.9±2.4, and during the third trimester it was 
26.1±2.9. those in the second trimester 
(48±26.7) have a higher frequency of dental 
visits compared to those in the first and third 
trimesters. Gupta et al conducted a study in 
India in 2016 to evaluate the oral health of 
pregnant women across the three trimesters. 
The study found that in the first trimester, 8.2% 
of women had a healthy periodontium, which 
reduced to 3% in the third trimester. [13] In 
contrast to the findings of Butt et al., [9] their 
study revealed a rise in the proportion of 
women having a healthy periodontium as 
gestational age advanced, specifically 4.5% in 
the first trimester and 13.6% in the third 
trimester. Their study additionally indicated 
that the prevalence of bleeding gums among 
women in their first trimester was 10.3%, 
which decreased to 6.9% for those in the third 
trimester. [13] Another study revealed that 
non-pregnant women exhibit superior gingival 
health compared to pregnant women, with 
66.66% of pregnant women experiencing poor 
gingival health, in contrast to 0% of non-
pregnant women. [14] 
A recent study has indicated that the greatest 
occurrence of gingivitis was observed in the 
latter two trimesters of pregnancy. [6] Al-
Rayyan et al.'s study [4] revealed that the 
prevalence of gingivitis was greater during the 
third trimester of pregnancy (32.1%) compared 
to the first trimester (26.8%). Fernando & Jiffry 
observed a progressive rise in gingivitis from 
the initial trimester to the final trimester, 
reaching its highest level in the seventh month 
of pregnancy. Subsequently, there was a notable 

decrease in the severity of gingivitis during the 
last month of pregnancy. [15] 
In this study, we observed that the highest 
plaque score was observed during the third 
trimester (1.17± 0.48), followed by the second 
trimester (1.08±0.35) and the first trimester 
(1.03±0.4).  The gingival index score was 
considerably higher in the 3rd trimester 
(1.17±0.48) compared to the 1st and 2nd 
trimester (0.75±0.44) and (0.82±0.44) 
respectively.  
In Gursoy et al.'s study, [6] the highest plaque 
scores were observed during the first trimester 
of pregnancy. Subsequently, the scores 
decreased with each visit, reaching the lowest 
values during lactation. This discovery deviates 
from the majority of prior studies. The 
Hawthorne effect is unlikely to have had any 
significant impact in this study, as the scale and 
oral health instructions were provided just 
once during recruitment. Furthermore, the 
values of VPI dropped with each subsequent 
visit over the 2-year follow-up period. However, 
the primary cause for this phenomenon is likely 
attributed to the diverse metrics used to assess 
oral deposits. In their cross-sectional 
investigation, Silness&Lo¨e (1964) [16] 
observed that the plaque index, measured 
specifically from selected index teeth, 
progressively increased from the second month 
to the eighth month of pregnancy. However, in a 
study conducted by Raber-Durlacher et al. 
(1994), [17] the plaque index was found to be 
almost the same at every stage of pregnancy 
and after giving birth. 
In our investigation, we observed that only CPI 
scores ranging from 0 to 3 were present among 
the different participants investigated, while 
scores above 3 were not observed. The highest 
number of individuals achieved a Score 1 
during the 1st trimester, with an average of 
32±17.8. Score 2 was most prevalent during the 
2nd trimester, with an average of 34±18.9. 
Score 3, on the other hand, was most common 
during the 3rd trimester, with an average of 
12±6.7. None of the subjects had a loss of 
connection score above 1. The highest 
occurrence of a score of 0 was observed during 
the 3rd trimester, with an average of 58±32.2. 
An equal number of occurrences were recorded 
during the 1st and 2nd trimesters, with an 
average of 50±27.8. 
The primary cause for the elevation in the PI 
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score during pregnancy is the interaction of 
female sex hormones.[18] Oestrogen, a 
hormone that undergoes fluctuations 
throughout pregnancy, is thought to make 
women more susceptible to gingivitis. 
Oestrogen causes the gums to become 
inflamed, swollen, and sensitive, making them 
prone to easy bleeding. If plaque is not 
eliminated, existing gingivitis can increase 
significantly during pregnancy. [19] In 2016, 
Soroye et al. conducted a study on 445 
pregnant participants. Among the entire study 
population, 379 subjects, which corresponds to 
85.2%, were diagnosed with pregnant 
gingivitis.[20] In order to demonstrate the 
impact of female sex hormones on the 
worsening of periodontal disease, Tilakaratne 
et al. conducted a study in 2000. The study 
found that those who used contraceptives had a 
notably higher degree of inflammation in their 
gums compared to those who did not use 
contraceptives.[21] 
The prevalence of periodontitis in pregnant 
women exhibits substantial variation in the 
scientific literature, ranging from 0.6% to 
47.0%. This variability appears to be influenced 
by sociodemographic and environmental 
factors, as well as the specific stage of 
pregnancy. [22-24] An increased prevalence of 
PI in the first trimester of pregnancy compared 
to the second and third trimesters is often 
observed in association with GB. Some 
researchers have proposed that this may be 
attributed to vomiting and challenges in 
keeping proper dental hygiene. [25, 26] 
Nevertheless, gingival symptoms might worsen 
during pregnancy regardless of the presence of 
plaque-induced inflammation (PI) due to the 
heightened vulnerability of the periodontium to 
hormones associated with pregnancy. This, in 
turn, raises the likelihood of developing 
periodontal disease, namely gingivitis and 
periodontitis.[27, 28] 
 
CONCLUSION:  
The results of our study confirm the notion that 
pregnancy has an impact on the worsening of 
periodontitis and gingivitis, with the condition 
deteriorating from the first trimester to the 
third trimester. Non-dental practitioners 
participating in the care of pregnant women 
should possess knowledge about and be able to 
recognise these high-risk groups. This will 

enable them to refer these individuals to a 
dentist and/or adopt early preventive steps to 
guarantee optimal oral health throughout 
pregnancy. Future research should prioritise 
investigating the significance and effects of 
early oral and periodontal examination, 
treatment, and the progression and outcome of 
pregnancy, particularly in relation to the 
potential role of periodontal diseases in causing 
low-grade systemic inflammation. 
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