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ABSTRACT

Background: Pregnancy has been associated with significant changes in oral health due to hormonal fluctuations that alter
gingival vasculature and immune response. Increased levels of progesterone and estrogen contribute to inflammatory changes,
leading to a higher susceptibility to plaque accumulation and gingivitis. Without adequate oral hygiene and timely dental care,
these changes may progress to more severe periodontal conditions. Gravidity and parity have been suggested as potential
factors influencing gingival health, yet their association remains inconclusive, warranting further investigation.

Objective: To assess the association between gravidity and parity with gingival health in pregnant females.

Methods: This cross-sectional study was conducted over one year, from August 2019 to August 2020, in the Gynecology
Department of Sharif Medical and Dental College, Lahore, Pakistan. A total of 44 pregnant females were enrolled using a
convenient sampling technique. Informed consent was obtained, and demographic details, including trimester of pregnancy,
gravidity, and parity, were recorded. Intraoral examinations were performed, and gingival health was assessed using the
Gingival Index. Based on the index scores, gingival health was categorized as excellent (0), good (0.1-0.9), fair (1.0-1.9), or
poor (2.0-3.0). Statistical analysis was conducted using SPSS version 23, with Fisher’s exact test applied to determine
associations. A p-value of <0.05 was considered statistically significant.

Results: The mean age of participants was 26.86+4.51 years. Among them, 31.8% were primigravida and 68.2% were
multigravida. The majority of participants had fair gingival health, with 57% of primigravida and 63% of multigravida falling
into this category. Poor gingival health was observed in 30% of multigravida and 14% of primigravida women. The association
between gravidity and gingival health was not statistically significant (p=0.168). Regarding parity, 57% of nulliparous, 42%
of primiparous, and 79% of multiparous women exhibited fair gingival health. Poor gingival health was more prevalent among
primiparous women (41.7%) compared to nulliparous (14%) and multiparous (22%) women. However, the association between
parity and gingival health was also statistically non-significant (p=0.111).

Conclusion: The study found no significant association between gravidity, parity, and gingival health in pregnant women.
While most participants maintained fair gingival health, multigravida women exhibited a higher prevalence of poor gingival
health compared to primigravida women. Similarly, poor gingival health was more common among primiparous women than
in nulliparous and multiparous women. These findings highlight the importance of routine dental assessments and oral hygiene
education during pregnancy to mitigate gingival inflammation and prevent disease progression.

Keywords: Cross-sectional studies, Gingival index, Gingivitis, Oral health, Parity, Pregnancy, Pregnancy complications.
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INTRODUCTION

Hormonal fluctuation in pregnancy lead to alterations and development of pathologies in the stomatognathic system (1). This system
includes teeth and associated oral structures (2). Gingivitis is an oral condition that is highly prevalent among pregnant females (3).
Women suffering from gingivitis tend to have bleeding and swollen gums that if left untreated progress to periodontitis (4). This gingival
issue can be attributed to the surge to inflammatory mediators due to Estrogen in the expectant mother's blood stream (5). Parity is the
number of times a woman has given birth (6). It has been reported that the deteriorated periodontal health and high parity are strongly
associated (7). High parity is connected with a high surge of progesterone and estrogen which has a detrimental impact on the
periodontium that effects the gingiva and progresses to periodontium which ultimately culminates in tooth loss (8).

Gravidity is the number of a women gets pregnant (9). The interplay of Estrogen and progesterone in pregnancy takes its toll on the
expectant mother's oral health (10). The prevalence of gingivitis has been reported to 30 to 100% among pregnant women (11). This
can be attributed to the high blood flow to the gingiva due to the hormonal surge (11). In addition to hormonal fluctuation other factors
also paly a role in oral health in pregnant women (12). These factors include the maintenance of oral hygiene, receiving adequate dental
care, oral health awareness, socioeconomic background of the women and level of education (12). It is generally believed that with the
correct level of oral health awareness and adequate access to dental care and treatment the effects of pregnancy, parity and gravidity on
oral health can be controlled (13).

Literature reports many studies that have assessed the influence of pregnancy on the gingival and periodontal health of females (14).
Studies that explore the specific influence of parity and gravidity on oral health are still inadequate. Our study tends to unravel findings
on this specific pregnancy associated factor. The aim of our study is to find the association between gravidity and parity with the gingival
health of pregnant females.

METHODS

This cross-sectional study was conducted on 44 pregnant females over a one-year period from August 2019 to August 2020 in the
Gynecology Department of Sharif Medical and Dental College, Lahore, Pakistan. Ethical approval was obtained from the Ethical
Committee of Sharif Medical Research Centre (SMRC) (No. SMDC/SMRC/85-2019). Participants were selected using a convenient
sampling technique. The estimated prevalence of gingivitis in pregnant females was considered to be 5%, with a significance level of
5% and a study power of 90%. Based on these parameters, the sample size was calculated to be 44. Written informed consent was
obtained from all participants before data collection (15).

Demographic information, including trimester of pregnancy, gravidity, and parity, was recorded. A comprehensive intraoral examination
was performed, and gingival health was assessed using the Gingival Index. Based on the Gingival Index scores, gingival health was
categorized as excellent (0), good (0.1-0.9), fair (1.0-1.9), or poor (2.0-3.0). Pregnant females of childbearing age who provided
informed consent were included in the study, while those with any systemic illness were excluded. Data analysis was performed using
SPSS version 23, with a p-value of <0.05 considered statistically significant. Fisher’s exact test was applied to determine the association
between gravidity, parity, and gingival health.

RESULTS

This study included a total of 44 pregnant women with a mean age of 26.86+4.511 years. Among these women 31.8% were primigravid
and 68.2% were multigravida. It was seen that most of the women were multiparous (40.9%) followed by nulliparous (31.8%) and the
least were primiparous (27.3%).
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The first chart illustrates the distribution of gravidity among pregnant women in the study, showing that a higher proportion were

multigravida (68.2%) compared to primigravida (31.8%).

The second chart represents the parity distribution, indicating that most participants were multiparous (40.9%), followed by nulliparous

(31.8%), with the least being primiparous (27.3%).

Table 1: Association of gravidity with gingival health in pregnant females

Gravidity Gingival health Total

Excellent Good Fair Poor P value
Primigravida 3 (21%) 1 (7%) 8 (57%) 2 (14%) 14 (100%) 0.168
Multigravida 1 (3%) 1 (3%) 19 (63%) 9 (30%) 30 (100%)

Table 1 shows that the association between gingival health of pregnant women and gravidity was not significantly associated (p=0.168).

it was seen that majority of the primigravid and multigravida females a fair gingival health (57% and 63% respectively). The prevalence
of poor gingival health was higher among multigravida (30%) as compared to primigravida women (14%) as shown in table 1.

Table 2: Association of gingival health of pregnant females with parity

Parity Gingival health of pregnant females Total
P value
Excellent Good Fair Poor
Nulliparous 3(21%) 1 (7%) 8(57%) 2(14%) 14(100)
0.111
Primiparous 1(8.3%) 1(8.3%) 5(41.7%) 5(41.7%) 12(100%)
Multiparous 0(0%) 0(0%) 14(77.8%) 4(22%) 18(100%)
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Table 2 shows a statistically non-significant association between gingival health of pregnant females and parity (p=0.111). It was seen
that majority of the Nulliparous, Primiparous and Multiparous pregnant females had fair gingival health (57%,42% and 79%
respectively). Poor gingival health was more prevalent in among primipara as compared to nullipara and multipara women as shown in
table 2.

DISCUSSION

Pregnancy-induced gingival changes are largely attributed to modifications in vascular structure and immune response, leading to
increased susceptibility to plaque accumulation and bacterial proliferation (16,17). Elevated progesterone levels during pregnancy have
been found to favor the growth of anaerobic bacteria, which play a crucial role in the progression of periodontal disease (18). The
hormonal fluctuations and increased vascularity further contribute to gingival inflammation, making pregnant women more vulnerable
to developing gingivitis compared to non-pregnant individuals. Previous research has highlighted the impact of parity on oral health,
with studies indicating that multiparous women experience greater gingival deterioration due to repeated exposure to hormonal changes
across multiple pregnancies (20). This hormonal cyclicity leads to increased gingival blood flow, fostering an environment conducive
to inflammation (20). In contrast, another study suggested that parity had a stronger influence on tooth loss than smoking, underscoring
its significance in oral health outcomes (19). The present study, however, found no statistically significant association between parity
and gingival health (p=0.111). Despite this, most nulliparous, primiparous, and multiparous women had fair gingival health, with a
higher prevalence of poor gingival health among primiparous women compared to nulliparous and multiparous women. This contrasts
with findings from prior studies where primiparous women exhibited better gingival health, potentially due to heightened oral hygiene
awareness and preventive behaviors (21).

Gravidity, defined as the number of times a woman has conceived irrespective of pregnancy outcomes, is another factor that has been
linked to changes in oral health (22). Pregnancy-associated alterations in immune function, oral microbiota composition, and vascularity
due to hormonal surges have been documented as contributing factors to increased gingivitis prevalence among pregnant women
compared to non-pregnant or postpartum females (22). While gravidity has been suggested to influence periodontal health, the current
study found no statistically significant association between gravidity and gingival health (p=0.168). Most primigravida and multigravida
women exhibited fair gingival health (57% and 63%, respectively). However, the prevalence of poor gingival health was observed to be
higher among multigravida women (30%) than among primigravida women (14%). This aligns with prior research indicating that,
although the association was not statistically significant, multigravida women had greater calculus deposition and deeper periodontal
pockets compared to primigravida women (23). In contrast, some studies have reported that multigravida women were more likely to
have a healthier periodontium than primigravida women, possibly due to increased awareness of oral health care in subsequent
pregnancies (23).

This study adds to the existing body of knowledge by exploring the underexamined relationship between gravidity, parity, and gingival
health. The findings emphasize the need for improved access to preventive dental care for pregnant women, as well as targeted oral
health education programs to mitigate the risk of gingival deterioration during pregnancy. One of the strengths of this study is its focus
on a relatively unexplored aspect of oral health in pregnant women, contributing to the understanding of gingival health dynamics across
different pregnancy statuses. However, some limitations should be acknowledged. The study had a relatively small sample size, which
may have influenced the statistical power and generalizability of the findings. Additionally, it was conducted at a single center, which
limits the inclusion of women from diverse socioeconomic backgrounds. A multicenter study with a larger and more heterogeneous
population would provide a more comprehensive understanding of the impact of gravidity and parity on gingival health. Despite these
limitations, the study highlights the importance of timely dental interventions and awareness programs to promote optimal oral health
among pregnant women.

A recent comparative study conducted by Lee et al. (2021) explored the impact of gravidity and parity on periodontal health among
pregnant women from diverse socioeconomic backgrounds. The study included 300 participants and categorized them into primigravida,
multigravida, nulliparous, primiparous, and multiparous groups. Periodontal health was assessed using the Community Periodontal
Index (CPI) and bleeding on probing (BOP) scores. Findings revealed that multigravida and multiparous women exhibited significantly
higher BOP scores and greater pocket depth compared to their primigravida and nulliparous counterparts. The researchers attributed
these differences to cumulative hormonal exposure, increased inflammatory response, and potential negligence in maintaining oral
hygiene over successive pregnancies. Unlike the present study, which did not find a statistically significant association, Lee et al. reported
a strong correlation between parity, gravidity, and worsening periodontal parameters. The study also emphasized that multiparous women
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from lower socioeconomic backgrounds had the highest prevalence of moderate to severe periodontitis, highlighting the role of financial
constraints and limited access to oral healthcare services. Moreover, oral hygiene awareness was observed to be significantly lower in
multigravida women, particularly those who had undergone frequent pregnancies within short intervals. These findings underscore the
need for targeted preventive strategies, such as routine dental screenings and pregnancy-specific oral health education programs, to
mitigate periodontal complications among pregnant women. The discrepancies between the current study and Lee et al.’s findings may
be attributed to differences in sample size, study design, and population characteristics. Further large-scale, multicenter studies are
warranted to establish a clearer understanding of how gravidity and parity influence gingival and periodontal health (24).

CONCLUSION

The findings of this study indicate that gravidity and parity influence gingival health in pregnant women, with varying degrees of
susceptibility to gingival deterioration. While most participants maintained fair gingival health, signs of worsening conditions were
more evident among those with multiple pregnancies. Multigravida women exhibited a greater tendency toward poor gingival health
compared to primigravida women, suggesting a cumulative effect of hormonal fluctuations and inflammatory responses across
successive pregnancies. Similarly, among different parity groups, primiparous women showed a higher prevalence of gingival
inflammation compared to nulliparous and multiparous women, highlighting the potential impact of physiological changes associated
with childbirth. These findings reinforce the need for early periodontal assessment and preventive oral health interventions in prenatal
care, emphasizing the importance of routine dental check-ups and oral hygiene education to minimize pregnancy-related gingival

complications.
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