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Abstract

Background: Oral hygiene has emerged as a potential risk factor for adverse pregnancy outcomes, including preterm
birth. This study aimed to examine the association between oral hygiene status and preterm birth, and to assess oral
hygiene practices and oral health status among postpartum women attending a tertiary care hospital in Peshawar,
Pakistan.

Methodology: An analytical cross-sectional study was conducted among 400 postpartum women aged 18-40 years
in the gynecology ward of Khyber Teaching Hospital, Peshawar. Data were collected using a structured questionnaire
assessing demographics, oral hygiene practices, dental care utilization, and oral health conditions. The Oral Hygiene
Index-Simplified (OHI-S) was used for objective assessment. Chi-square tests were employed to explore associations
between oral hygiene status and preterm birth.

Results: Only 17% of participants reported brushing twice daily, while 41.5% brushed once daily. Although 71%
reported no dental issues, others experienced gingivitis (12%), sensitivity (6%), tooth pain (4%), cavities (5%), or
weak teeth (2%). Poor oral hygiene (OHI-S) was significantly more prevalent in the preterm birth group (59%)
compared to the full-term group (36.5%) (p < 0.005). Only 5% of preterm mothers had good oral hygiene, versus
24.5% of full-term mothers. Debris scores were also higher among the preterm group. Overall, 47.8% of women
exhibited poor oral hygiene.

Conclusion: Poor oral hygiene was significantly associated with preterm birth. The findings underscore the urgent
need for accessible oral health education and preventive dental care services tailored for pregnant women in low-
resource settings.
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Introduction

regnancy is marked by substantial physical and physiological changes that support fetal
P development (1). In pregnancy, there is reduced salivary flow, sudden elevation in estrogen

hormone levels, and increased snacking creating a conducive environment for bacterial
growth in the oral cavity (2). Oral diseases in pregnancy are a notable public health concern as poor
oral health status in pregnant women is linked to adverse pregnancy outcomes such as preterm
birth and low birth weight of newborns (3).

During pregnancy, progesterone hormone levels increase by 30 times, and estrogen
hormone levels increase by 10 times compared to their levels during the menstrual cycle (4). This
sudden hormonal transition causes changes in several systems of the body, including the oral cavity
(5). Pregnant women often neglect oral hygiene practices due to the physical and emotional stresses
of pregnancy (6). Pregnant women are likely to develop oral conditions such as gingivitis,
periodontitis, dental caries, pregnancy epulis, and dental erosion (7)(8). Research indicates a three-
fold fold rise in dental caries compared to non-pregnant women (1). This can be attributed to
cravings for sugary food items, increased acidic pH of the oral cavity and possible neglect of oral
hygiene routines (9). In the initial stages of pregnancy, women experience morning sickness
creating an acidic environment in the oral cavity resulting in erosion of tooth enamel (6).
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Tooth mobility, which is mostly associated with progressive
periodontal diseases is another oral health concern among
pregnant women. Increased progesterone and estrogen levels
can affect the periodontal structure, leading to tooth mobility
even without any gingival disease (9).

World Health Organization (WHO) stated that delivery
before 37 weeks (less than 259 days) from the last menstrual
cycle date is termed preterm birth. Preterm babies are more
likely to develop critical health problems impacting the lives of
babies, mothers, family members, and society. In addition, if not
correctly managed, preterm newborns have higher odds of
encountering disability and low life quality (10).

Its etiology is multifactorial but ambiguous (11).
Presently, it is considered that intrauterine infection is the
reason behind over 40% of preterm births (12). Infections
during pregnancy may endanger the fetus's life by activating the
innate defense system, eliciting the production of inflammatory
cytokines and prostaglandins, which may result in preterm
delivery. Systemic infections e.g., syphilis, genitourinary tract
infections, Chlamydia, and pneumonia are linked with preterm
birth of neonates (13). Evidence suggests that subclinical
infections during pregnancy may trigger inflammatory
responses in the amniotic cavity, contributing to preterm birth
(11).

Preterm birth is the leading cause of neonatal fatality
in western and developing countries (14). Approximately 15
million preterm deliveries are reported worldwide annually
with higher incidence in Pakistan, Mauritania, and Indonesia
(15). Nearly 9 million infants die each year during the perinatal
and neonatal stages, with almost 98% of these deaths occurring
in developing countries. Pakistan faces a significant burden of
preterm births, ranking fourth highest globally. This challenge is
compounded by a high infant mortality rate of 42 per 1,000 live
births (16).

Oral hygiene during pregnancy impacts both the
mother's and newborn's health. Mothers with extensive tooth
decay often harbor high levels of Streptococcus mutans bacteria
in their saliva. These bacteria can be transmitted directly to their
infants, significantly increasing the risk of early childhood
cavities (17).

Studies reveal a concerning gap in dental care for
pregnant women. Despite experiencing symptoms or signs of
oral problems, many women do not actively seek or receive any
dental services, including preventive care and educational
resources (18). This underutilization of dental services is due to
several factors e.g.,, dental anxieties or phobias, the perception
that dental care is
misconceptions about the safety of dental procedures for the
fetus, and a general lack of awareness regarding the importance
of oral health in this critical phase (1). Additionally, the routine
integration of oral health into prenatal care may be lacking. This
could be due to the absence of dental professionals within the
standard prenatal care team or insufficient interprofessional
education that addresses oral health concerns (18).

unnecessary during pregnancy,
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As per the American College of Obstetricians and Gynecologists,
oral health is considered an integral element of preventive
healthcare for pregnant women and their newborns (9). Early
prenatal oral care is crucial to prevent dental problems and
potential pregnancy complications. Despite its importance, both
expecting mothers and healthcare providers often overlook oral
health during pregnancy (19). While several risk factors for
preterm births have been established, emerging evidence
suggests that poor oral hygiene and periodontal disease may
contribute to adverse pregnancy outcomes through systemic
inflammatory pathways. Pregnant women are particularly
susceptible to gingival and periodontal changes due to hormonal
fluctuations, further exacerbating oral health deterioration if
preventive care is lacking.

In Pakistan, there is a paucity of local data examining
the link between oral hygiene status and preterm birth,
particularly in clinical settings. Antenatal care often overlooks
oral health, and awareness among both healthcare providers and
pregnant women remains low. This study aims to assess the
association between oral hygiene status and the incidence of
preterm birth in pregnant women attending the gynecology
ward at Khyber Teaching Hospital in Peshawar.

Methodology

This analytical cross-sectional study was conducted among
postpartum women attending the gynecology ward of a tertiary
care hospital in Peshawar, Pakistan. The sample size was
calculated using the OpenEpi calculator, assuming a 50%
prevalence of preterm birth for maximum sample size accuracy,
a 95% confidence interval, and a statistical power of 80%. A
sample size of 384 was calculated, with 10% non-response rate,
so the total sample size was 422. Before the start of the study,
ethical approval was obtained from the Gandhara University
Ethical Committee (Certificate No.GU/Ethical
Committee/2022/236). Written informed consent was obtained
from each participant. A pilot study with 30 participants was
conducted, and subsequent adjustments were made before
proceeding with the full data collection. To ensure balanced
representation, a stratified sampling approach was employed to
recruit an equal number of postpartum women who had
experienced preterm and full-term births.

The data was collected by means of a structured
questionnaire. Maternity notes were used to gather
demographic information. The first section of the questionnaire
included questions regarding oral health practices and
problems, and dental visits in pregnancy. The second part of the
questionnaire assessed oral hygiene using the OHI-S index (20).
Based on their OHI-S scores, participants were classified into
three oral health categories: good (0.0-1.2), fair (1.3-3.0), and
poor (3.1-6.0) (21). The participants were explained the purpose
of the study in detail and written informed consent was obtained
from them. Three dental practitioners were trained and
calibrated for the Oral Hygiene Index, and inter-rater reliability
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was assessed to ensure consistency in scoring.

Women aged 18 to 40 years were included in the study.
Participants were excluded if they had fewer than six teeth, a
history of systemic illness (e.g., diabetes mellitus), or a history of
preterm birth in previous pregnancies.

Data was analyzed using SPSS version 22, with a 95%
confidence interval and a significance level set at p < 0.05.
Descriptive analysis was used to determine frequency of
preterm and other demographic variables. Frequency tables and
percentages were generated for the data. The chi-square test
was used to determine the association between different
categorical variables. A 95% confidence interval was used, and p
< 0.05 was considered significant.

Results

The present study was conducted among post-partum pregnant
women visiting gynecology ward of a tertiary care hospital in
Peshawar, Pakistan. A total of 422 participants were initially
recruited for the study. However, following data cleaning and the
exclusion of incomplete responses, 400 participants were
included in the final analysis. The participants’ mean age was
25.8 = 4.9 years, with over 70% between 21 and 40 years. A
majority (55%) reported using a toothbrush, while 36% used
miswak. Only a few participants used fingers (3.6%) and powder
(1.0%) to clean their teeth while 4.5% reported no oral hygiene
practices.

The majority (41.5%) brushed once daily, while 17%
brushed twice and 1.5% more than twice daily. Approximately
35% brushed occasionally, and 5% reported never cleaning their
teeth. Most participants (94.5%) reported never receiving oral
hygiene demonstrations in a healthcare setting, with only 3.5%
receiving guidance in public hospitals, 1% in private hospitals,
and 1% in clinics. It was found that 71.0% of pregnant women
did not experience any dental problems, 12.0% experienced
gingivitis, 6.0% experienced sensitivity, 4.0% experienced tooth
pain, 5.0% experienced cavities, and 2.0% experienced weak
teeth.

Approximately 35.5% of the pregnant women went to
public hospital and around 17.0% went to private hospital for
their dental treatment. Approximately 15.0% of the pregnant
women went to a private dental clinic, 25.5% went to a quack
and 7.0% went to a religious scholars or spiritual healers. Figure
1 illustrates common barriers to dental care, highlighting
financial constraints as a major barrier to seek dental care in
pregnant women.

More than half (59.0%) of women who experienced
preterm birth had poor oral hygiene, while 47.8% of women
with full-term birth had poor oral hygiene. Only 5% of women
with preterm birth had good oral hygiene, compared to 24.5% of
women with full-term birth. The distribution of the debris index,
calculus index, and oral hygiene status of the participants is
depicted in Tables 1, 2, and 3.
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Figure 1: Barriers to dental care among pregnant women seeking
dental care

Table 1: Distribution of Debris Index scores among preterm and
full-term participants

= L. Preterm il Total
8 Criteria n(%) Term n (%)
< n(%)
0 No debris or stain present | 6 38 44
(3.0 %) (19.0%) (11.0%)
1 Soft debris not covering | 56 76 132
no more than one third of | (28.0%) | (38.0%) | (33.0%)
tooth surface
2 Soft debris covering more | 134 78 212
than one third but not | (67.0%) (39.0%) (53.0
more than two third %)
3 Soft debris covering more | 4 8 12
than two third of exposed | (2.0%) (4.0%) (3.0%)
tooth surface

Table 2: Distribution of Calculus Index scores among preterm and
full-term participants

e . Preterm Full Total
S Criteria n (%) Term n (%)
e n (%)
1 No calculus present 8 36 44
(4.0 %) (18.0%) | (11.0%)
2 Supra gingival calculus | 44 84 128
covering not more than | (22.0%) (42.0%) (32.0%)
one third of exposed
tooth surface
3 Supra gingival calculus | 126 66 192
covering more than one | (13.0%) (33.0%) (48.0%)
third but not more than
two third of exposed
tooth surface
4 Supra gingival calculus | 22 14 36
covering more than two | (11.0%) (7.0%) (9.0%)
third of exposed tooth
surface
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Table 3: Percentage of oral hygiene status categories assessed on
Oral Hygiene Index-Simplified among participants

Full
) Preterm Total
Scores Categories n (%) Term n (%)
n (%)
0.0-1.2 Good Oral | 10 49 59
Hygiene (5.0%) (24.5%) (14.8%)
1.3-3.0 Fair Oral Hygiene | 72 78 150
(36.0%) | (39.0%) (37.5%)
3.1-6.0 Poor Oral | 118 73 191
Hygiene (59.0%) | (36.5%) (47.8%)
Discussion

Oral health issues during pregnancy are linked to adverse
outcomes, including preterm birth and low birth weight.
Pregnancy hormones and neglect of oral hygiene practices can
exacerbate existing oral conditions and increase the risk of oral
health problems. This study found that there is a significant
association between poor oral hygiene and preterm births. After
the demographic data, the participants were asked about their
oral hygiene habits as well as any oral health related issues. To a
question regarding barriers to dental treatment, the majority of
the participants cited financial reasons as the most common
reason. A study in Nigeria reported that only 9.5% of the
pregnant women reported care of the cost as a barrier to dental
care, majority of the women (69.2%) didn’t feel that dental
problem is relevant to poor pregnancy outcomes and 11.7%
reported fear of causing harm to the baby (22).The second major
cause reported was dental anxiety (19%), which makes sense, as
anxiety and depression are more commonly reported during
pregnancy. Dental anxiety is a persistent, excessive, and
irrational fear of dental procedures or settings. This fear is often
accompanied by feelings of helplessness or a perceived inability
to predict or control the situation. A study conducted in Saudia
Arabia, stated that dental anxiety was present in 90.9% of
pregnant women (23). This emphasizes the need for early
identification and management of dental anxiety to ensure
better oral health outcomes during pregnancy.

Around 55.0% of the pregnant women reported using
toothbrush, 36.0% reported using miswak and only 3.6%
reported to use finger for cleaning their teeth. While a study
conducted in Bangladesh reported that majority (82.4%) used
toothbrush, 11.8% used miswak and only a minority (5.9%)
stated to use miswak among the pregnant women. The higher
use of miswak in the current study may reflect its strong cultural
and religious significance in the region, as well as potential
limitations in access to modern oral hygiene tools. In the present
study only 17.0% of the pregnant women cleaned their teeth
twice a day while in Bangladesh a majority of 75.7% of the
pregnant women reported to clean their teeth twice a day (9).
This study also revealed that the majority of the participants
reported visiting public dental hospitals (36%) for their oral
health needs and almost 26% relying on local Peer (spiritual
healer). The reliance on local peers (spiritual healers) for oral
health needs may reflect a cultural preference for traditional
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practices and a lack of confidence in or access to formal dental
care. An astounding 95% reported that they were never given
any instruction or demonstration regarding teeth brushing
techniques. Amongst the study participants, majority of them
reported not to have any current oral health issues (70%).
However, the most reported oral health problem was gingivitis
and sensitivity while a study conducted in Saudi Arabia stated
that the most frequent dental health problem was mouth
dryness and gingival bleeding (24). The debris index revealed
that more than 80% of pregnant ladies in both the groups had
mild to moderate plaque scores. In comparison the preterm
group of pregnant ladies showed almost 68% moderate plaque
score in contrast to the moderate plaque score of almost 40%.
The difference between the debris scores of both the groups
came out to be statistically significant. Calculus index revealed
similar findings as that of debris index. The majority of the
subjects presented mild to moderate calculus (32% and 48%)
respectively, which could be explained by poor frequency of
brushing teeth. Within the groups, preterm group showed
mothers with 63% of moderate calculus ie. supra gingival
calculus covering more than one third but not more than two
third of exposed tooth surface. In contrast, only 33% of the group
with full term births showed moderate calculus. The difference
of calculus index between the groups came out to be statistically
significant.

The oral hygiene of the subjects revealed that almost
half of the pregnant ladies (48%) had poor oral hygiene. Within
the groups, Preterm group showed nearly (60%) of pregnant
ladies with poor oral hygiene as compared to the full-term group
with nearly 37% pregnant ladies showing poor oral hygiene. The
difference between oral hygiene index between the two groups
also came about to be statistically significant. This could be
attributed to the fact that most of these women belonged to poor
socioeconomic status and very low to no education. Poor
knowledge about oral health and brushing frequency may also
be important factors contributing to poor oral hygiene. The oral
hygiene status of the pregnant women was divided into three
categories i-e good, fair, and poor oral hygiene. In our study,
around half of the women (47.8%) had poor oral hygiene, 37.5%
had fair oral hygiene and only a small fraction (14.8%)
demonstrated good oral hygiene status. Our findings are
consistent with a study conducted in Bangladesh in 2022 which
assessed the oral hygiene of pregnant women per OHI-S, in
which only a minority (10%) had good oral hygiene status and
39.4% had poor oral hygiene status (9). Moreover, a study
conducted in India reported similar results in which only 8.34%
of the pregnant women had good oral hygiene, 35% had poor
and 56.67% had fair oral hygiene (25). These results highlight a
potential gap in oral healthcare awareness and practices among
pregnant women in South Asia. This consistency across borders
suggests a regional issue, potentially influenced by factors such
as limited access to dental care, socioeconomic disparities, and
cultural beliefs regarding oral health practices during
pregnancy.
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Conclusion
Despite a low reported incidence of oral health complaints, this
study reveals a significant prevalence of poor oral hygiene
among pregnant women. A concerning 95% of participants
reported receiving no oral health education, emphasizing the
need for targeted programs.
identified as a major barrier to accessing dental care, leading
many to rely on public hospitals or unqualified practitioners.
Furthermore, the study found that nearly half of the
women brushed less than daily, and a significant proportion
exhibited poor oral hygiene as assessed by the OHI-S. Notably,
women who delivered preterm had a higher likelihood of poor
oral health compared to those with full-term births. This
highlights the need for improved access to dental care and
educational programs specifically tailored for pregnant women.
Specifically, targeted education programs
pregnant women with knowledge about proper oral hygiene
practices and the potential risks of poor oral health during
pregnancy. Additionally, addressing financial barriers through
strategies like affordable dental services and financial assistance
can help ensure that more women have access to necessary
dental care. By addressing these key areas, we can significantly
improve the oral health of pregnant women and promote
positive health outcomes for both mothers and their children.

Financial constraints were

can empower

Limitations:

The present study was conducted at a single institute with a
small sample size, which limits the generalizability of the
findings. Pregnant women who attend this facility may differ in
important ways such as socioeconomic background, education
level, nutritional status, cultural practices, oral health awareness
and living conditions from those who utilize primary healthcare
services. A larger, more diverse sample would have allowed for
a more comprehensive understanding of oral hygiene patterns
across different populations, potentially offering broader
insights that could be applicable to a wider range of
demographics and regions.

Moreover, the antenatal care protocols and clinical
management of pregnancy practiced at tertiary care hospitals,
may also have affected the observed outcomes and limit the
applicability of the results to other settings.

The present study used a cross-sectional design to
assess the association between oral hygiene and preterm birth.
It is recommended to conduct multi-center randomized clinical
trials and longitudinal studies to establish a cause-and-effect
relationship, explore long-term impacts, and better understand
the biological mechanisms underlying the association.
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