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ABSTRACT

Background: Pregnancy-related hormonal changes increase the risk of gingival inflammation and
bleeding. Poor oral hygiene and dietary habits, such as frequent intake of sugary foods, may
worsen this risk. Understanding the relationship between diet, oral hygiene, and gingival health
in pregnant women is essential for improving prenatal care. This study aimed to assess dietary
patterns, oral hygiene practices, and self-reported gingival bleeding among pregnant women
attending the Mother and Child Hospital, Ondo, Nigeria.

Methods: A descriptive cross-sectional study was conducted over four months among 216 pregnant
women at the Mother & Child Clinic, University of Medical Sciences Teaching Hospital, Ondo,
Southwest Nigeria. A structured, self-administered questionnaire collected data on
sociodemographic characteristics, oral hygiene habits, perceived oral health conditions, and
dietary patterns. Clinical oral examinations were conducted using the Oral Hygiene Index. Data
were analyzed using SPSS version 25, with p < 0.05 considered significant.

Results: Most participants (79.2%) were in their second or third trimester. Although 83.3% used
toothbrushes and 52.3% brushed twice daily, 39.8% had poor oral hygiene, and 33.3% reported
gingival bleeding. Despite 76.4% awareness of dental services, 53.2% had never visited a dentist.
Most participants frequently consumed fruits (88.9%), vegetables (84.8%), and animal proteins
(84.7%), while 43.0% consumed sugary drinks regularly. No significant association was found
between dietary habits and gingival bleeding.

Conclusion: The study revealed a clear awareness-behavior gap: good knowledge of oral health
did not translate into optimal hygiene practices or dental visits. Poor oral hygiene remained
common, and gingival bleeding was prevalent. Although most participants had healthy diets,
sugary drink intake was still high. Diet alone was not protective against gingival bleeding.
Promoting effective oral hygiene and integrating dental care into prenatal programs is
recommended.

Key words: Gingival Bleeding, Oral Hygiene, Pregnancy, Dietary Habits, Maternal Health.

Edomwonyi et al./Yemen J Med. 2025;4(1): 153-159 153



INTRODUCTION

Periodontal diseases, including gingivitis and periodontitis, are
among the most common inflammatory conditions affecting
the supporting structures of the teeth. Gingivitis, a reversible
inflammation of the gingiva, manifests as swollen and bleeding
gums, while periodontitis involves deeper destruction of
periodontal tissues, potentially resulting in tooth loss. [1]
Globally, periodontal diseases affect between 20% and 62% of
adults, with severe periodontitis alone impacting
approximately 23.6% of the population, making it the second
most prevalent oral health condition worldwide. [2]

The primary aetiology of periodontal disease is poor oral
hygiene, particularly the accumulation of dental plaque. [3]
However, the course of periodontal disease can be modified by
the important roles played by several other lifestyle factors,
such as diet, smoking, stress, and physical activity. [3,4]

Pregnancy is associated with significant physiological and
hormonal changes that increase susceptibility to oral diseases,
especially gingivitis and periodontitis. [5,6] The prevalence of
pregnancy-associated gingivitis is reported to range from 35%
to 100% globally, [5] driven largely by elevated estrogen and
progesterone levels that enhance vascular permeability,
reduce immune responses, and exacerbate inflammatory
reactions to dental plaque. [6] Additionally, shifts in the oral
microbiome—particularly the proliferation of pathogenic
bacteria like Porphyromonas gingivalis and Prevotella
intermedia—contribute to the progression of periodontal
disease during pregnancy. [7]

Beyond oral discomfort, periodontal disease during preghancy
has been linked to serious complications such as preeclampsia,
gestational diabetes, fetal loss, low birth weight, and preterm
delivery. [8,9] These outcomes are thought to be mediated by
systemic inflammatory responses and the translocation of oral
pathogens into the placental or amniotic environment. [8]

Despite the clinical significance, the burden of periodontal
disease remains under-recognized and poorly managed in many
low- and middle-income countries, including Nigeria. [3,10-12]
Studies done in Nigeria reported low levels of Oral Hygiene
awareness among pregnant women. For instance, fewer than
20% of pregnant women in a Nigerian study reported visiting a
dentist during pregnancy, and only 35% brushed their teeth
regularly. [11] Contributing factors include low prioritization
of oral health, misconceptions about dental care during
pregnancy, cost barriers, and lack of oral health referrals
during antenatal care. [12]

Diet is another important modifiable lifestyle factor in
pregnancy that affects periodontal health. Increased cravings
and consumption of sugary foods and drinks have been
associated with a higher risk of gingival bleeding—an early sign
of periodontal disease—while diets rich in fruits, vegetables,
and antioxidants appear protective. [4,13] Studies conducted
to assess the relationship between lifestyle factors and oral
health have often targeted specific populations such as
pregnant women. [3,4,7,10] One key finding from such studies
is that unhealthy dietary habits and inadequate oral hygiene
practices, such as infrequent tooth brushing, are associated
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with increased gingival bleeding during pregnancy, a common
indicator of periodontal disease. [4]

While these risk factors have been studied individually, few
investigations, particularly in Nigeria, have explored the
combined influence of dietary patterns and oral hygiene
practices on gingival bleeding among pregnant women. Given
the potential implications for both maternal and fetal health,
a more integrated approach to assessing these associations is
warranted.

This study aimed to assess the relationship between dietary
patterns, oral hygiene practices, and self-reported gingival
bleeding among pregnant women attending the Mother and
Child Hospital, Ondo, Southwest Nigeria.

MATERIALS AND METHODS
Study setting and population

This study was conducted between July and October 2024
among preghant women attending the antenatal clinic of
Mother & Child Centre, University of Medical Sciences Teaching
Hospital, Ondo, South West, Nigeria.

Study design

A cross-sectional descriptive study was conducted to assess the
prevalence of gingival diseases among pregnant women
attending the Mother & Child Clinic, Ondo, South West Nigeria.

Sample size and participant recruitment

A sample size of 216 participants was determined using Kish’s
formula [14] with an adjustment for potential incomplete data
or attrition. A convenience sampling technique was employed
to recruit participants from the antenatal clinic of the
hospital. Before participation, all individuals provided
informed consent.

A sample size of 216 participants was determined using Leslie
Kish’s formula.

2
n=2 PYq
d 2
n = Sample size
Z = Confidence level is 95%, which corresponds to 1.96
P = Expected prevalence = 0.85

The documented prevalence of pregnancy gingivitis from a
previous study was 85%. [15]

q=(1-p)
q=1-P=1-0.85=0.15

d = the degree of accuracy desired, maximal error allowed set
at 0.05
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n = (1.96)?*0.85*(0.15)

(0.05)?
n=19

Catering for an attrition rate of 10%, the above, the final
sample size is:

n =196 + 20 = 216.

Pregnant women aged 18 years and above attending the ante-
natal clinic of the Mother and Child Clinic, University of
Medical Sciences Teaching Hospital, over a 4-month period
constituted the study population.

Selection criteria
Inclusion criteria

Pregnant women aged 18 years and above who could
comprehend and respond to the questionnaire.

Exclusion criteria

Pregnant women with neurological or cognitive disorders that
impair their ability to respond to the questionnaire.

Data collection instruments and procedures

A standardized, self-administered questionnaire, adapted from
a previous study [3] and administered in English language was
used to collect data. The questionnaire included the following
sections:

® Sociodemographic  Factors: Age, education,
occupation, and trimester of pregnancy.

® Perceived Oral Health Conditions: Gingival status,
dental pain, periodontal disease, and dental caries.

® Oral Health Habits: Frequency of tooth brushing, use
of dental floss, other oral hygiene aids, and fluoride
toothpaste.

® Knowledge and Utilization of Dental Services:
Awareness of dental services and frequency of dental
visits.

® Nutritional Data using the pretested Food Frequency
Table. [16]

® (Clinical Examination: Assessment of oral hygiene
status using the Simplified Oral Hygiene Index. [17]

Assessment of participants’ nutritional intake

Participants’ dietary habits were evaluated using a pretested
Food Frequency Questionnaire (FFQ). [16] Respondents were
asked to indicate how often they consumed items from various
food groups listed in the FFQ. These food groups included
fruits, vegetables, bread and cereals, milk and dairy products,
meat, fish and poultry, and soft drinks.
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The frequency of intake was categorized based on the
following response options: daily, 4-6 times per week, less than
4 times per week, and never. Foods consumed either daily or
4-6 times per week were classified as frequently consumed,
while those consumed less than 4 times per week or
occasionally were classified as infrequently consumed.

Simplified Oral Hygiene Index (OHI-S) [17]

The Simplified Oral Hygiene Index (OHI-S), developed by
Greene and Vermillion in 1964, is a clinical tool used to
evaluate oral hygiene status by assessing the presence of
debris and calculus on selected tooth surfaces. The index
comprises two components: The Debris Index-Simplified (DI-S)
and the Calculus Index-Simplified (CI-S), with the final score
being the sum of their means. Interpretation of OHI-S scores is
as follows: 0.0 - 1.2: Good oral hygiene, 1.3 - 3.0: Fair oral
hygiene, and 3.1 - 6.0: Poor oral hygiene.

A pre-test was conducted with 30 patients from the antenatal
clinic of a primary health care centre in the state who shared
similar characteristics with the target population. Participants
evaluated the clarity and comprehensibility of the
questionnaire, and feedback was used to refine the
instrument. Reliability was confirmed using Cronbach’s alpha,
which vyielded a value of 0.75, indicating good internal
consistency.

Data analysis

Data entry was performed using Microsoft Excel (2016 version)
and subsequently exported to SPSS Statistics for Windows
Version 25.0 (IBM Corp., Armonk, NY, USA) for comprehensive
analysis. [18] Descriptive statistics were used to summarize the
data, presenting results as frequencies, percentages, tables,
and pie charts. Inferential statistics were performed using the
chi-square test and Fisher’s exact test where appropriate, with
a 95% confidence interval. Statistical significance was set at p
< 0.05.

Ethical considerations

Ethical clearance for the study was obtained from the
University of Medical Sciences Health Research Ethics
Committee, Ondo, Nigeria (NHREC/TR/UNIMED-HREC-Ondo
St/22/06/21). The study’s objectives, potential benefits, and
any associated risks were clearly explained to all participants
before enrollment. Informed consent was obtained from each
participant before data collection. Participants were assured
of confidentiality, and no personally identifiable information
was collected or disclosed.

RESULTS

Sociodemographic characteristics

The study included 216 Nigerian pregnant women across all
trimesters, with the majority in the second (39.8%) and third
(39.4%) trimesters, while 13.9% were in the first trimester
(Figure 1). Most of the participants (38.9%) were between 20-

155



29 years, followed by 32.0% in the 30-39 age group. Only 13.9%
were under 20 years. The majority identified as Christians
(62.5%) and were of Yoruba ethnicity (62.5%). Over two-thirds
of the participants had at least secondary education, with
33.3% having secondary and 34.7% tertiary level education
(Table 1).

Table 1: Demographic characteristics of the participants
Variable Categories Frequency (%) \
Age (years) <20 13.9

20-29 38.9

30-39 32.0

40+ 15.2

Religion Christianity 62.5
Islam 19.0

Traditional 18.5

Ethnicity Yoruba 62.5
Hausa 18.0

Igbo 19.4

Educational Status Primary 23.6
Secondary 33.3

Tertiary 34.7

Others 8.3

Oral hygiene practices

As shown in (Table 2), the majority of participants (83.3%) used
a toothbrush for cleaning their teeth, while 16.7% used
chewing sticks. More than half (52.3%) brushed their teeth
twice daily, while 43.5% brushed once daily. Only 4.2% brushed
once a week, and none brushed less frequently than that.
Regarding the use of other cleaning aids, 40.3% used dental
floss, 26.9% used toothpicks, and 18.5% used mouthwash.
Notably, 14.3% did not use any other oral hygiene tools beyond
basic brushing (Table 2).

Table 2: Oral hygiene practices
Variable Frequency (%)

Tools for Brushing

Toothbrush 83.3
Chewing Stick 16.7
Frequency of Teeth Brushing

Twice Daily 52.3
Once Daily 43.5
Once a Week 4.2
Less than a Week 0
Less than a Month 0
Use of Other Cleaning Tools

Dental Floss 40.3
Toothpicks 26.9
Mouthwash 18.5
None 14.3

Self-reported dental problems

Regarding self-reported oral health, more than half of the
women (51.4%) perceived their teeth as healthy and requiring
no dental visit. However, 6.9% reported experiencing pain from
a toothache, and 33.3% reported bleeding and swollen gums

during pregnancy. Among those with gum disease, 48.6% did
not consult a dentist (Table 3).

Table 3: Self-reported dental problems among the
participants

Variable Frequency (%) |
Self-Perception of the Condition of Teeth

Healthy, no visit to the dentist required 51.4
Healthy, but would like a dental check- 29.2
up

Decayed tooth/teeth but no pain 6.9
Toothache, pain 6.9
I don’t know 5.6
Self-Perception of the Condition of Gums

Healthy 80.1
Unhealthy 14.8
I don’t know 5.1
Changes in Gums Since Pregnancy

Bleeding and swollen gingiva 33.3
No 66.7
If Yes, Did You Consult a Dentist?

Yes 51.4
No 48.6

TRIMESTER OF
PREGNANCY

6.90% _13.90%

39.40% ‘

39.80%

1ST m2ND m3RD mIDON'TKNOW

Figure 1: shows the distribution of pregnant women based on
their trimester. The majority of participants (79.2%) were in
their second or third trimester.

Knowledge and utilization of dental services

Awareness of dentistry or dental treatment was relatively high
(76.4%), though only 14.1% received this information from
dentists. Less than half (46.8%) had ever visited a dentist, and
of these, 65.8% did so for routine checkups. Notably, Most
participants (53.2%) had never visited a dentist, with the most
common reasons being no perceived need (49.5%), high
treatment costs (24.3%), and long distance to dental facilities
(15.7%). When asked about the appropriate time to visit a
dentist, 54.2% believed it should be once every six months.
Additionally, 66.7% of respondents reported being informed by
a dentist or gynecologist about the importance of oral hygiene
during pregnancy, while 33.3% had not received such
information. (Table 4).

Nutritional practices

Most pregnant women reported frequent consumption of
healthy food groups, with fruits (88.9%), vegetables (84.8%),
and animal-source proteins (meat, fish, and poultry - 84.7%)
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being the most commonly consumed. Milk and milk products
were also frequently consumed by 82.0% of participants.
However, only 66.7% frequently consumed carbohydrate-rich
foods. Notably, 43.0% of the women reported frequent
consumption of soft drinks, indicating a considerable intake of
sugary beverages, while 5.6% never consumed them. (Table 5).

Table 4: Knowledge about dentistry

Have you heard about dentistry or dental treatment
before?

Yes 76.4
No 23.6
If yes, from where?

Family and friends 42.7
Dentist 14.1
Dental assistant 12.4
Doctor 11.5
Television, Radio, Magazines 16.7
No one 1.3
Others 1.3
Have you ever visited the dentist?

Yes 46.8
No 53.2
If yes, why?

Routine visit 65.8
Pain 8.9
Tooth decay 9.9
Gum problems 9.9
Others 5.9
How often do you visit the dentist?

Once every six months 18.1
Once a year 3.7
Only when there is pain 25.0
Never 53.2
If no, why?

Very far to go to the dentist 15.7
Treatment is expensive 24.3
Frightened, nervous, or stressed 7.8
No need 49.5
Others 2.6
When do you think a dentist should be visited?
Once every six months 54.2
Once a year 2.8
When there is pain 6.9
When there is a need 13.9
| don't know 2.2

Has the dentist or gynecologist informed you about the
importance of oral hygiene during pregnancy?

Yes 66.7

No 33.3

Oral hygiene status

The oral hygiene status among participants varied widely. Only
9.3% had excellent oral hygiene, and 23.1% were categorized
as having good oral hygiene. However, a significant portion
had fair (27.8%) or poor (39.8%) oral hygiene. Altogether,
67.6% of participants had suboptimal oral hygiene (fair or
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poor), indicating a need for improved oral health education
and services among pregnant women (Table 6).

DISCUSSION

This study included 216 pregnant women attending the Mother
and Child Hospital, Ondo, South West Nigeria. Most
participants were in their second and third trimesters, similar
to findings among pregnant women in Saudi Arabia and the
USA. [19, 20] This may be attributed to the common practice
of registering for antenatal care during these trimesters.

A striking and somewhat unexpected finding was the
disconnect between good oral hygiene awareness and actual
oral hygiene status. Although 83.3% of respondents used
toothbrushes and 52.3% brushed twice daily, which is
consistent with findings from studies in Lagos [3] and Benin
City, [21] oral hygiene assessment showed that 67.6% had
suboptimal hygiene. This finding aligns with studies in Australia
[22] and Saudi Arabia, [4] and suggests that brushing frequency
alone may not ensure good oral health, especially without
proper brushing techniques and adjunct cleaning methods like
flossing. Similarly, despite 76.4% of participants being aware of
dental services, over half (53.2%) had never visited a dentist.
This awareness-utilization gap was also reported in Nigeria [3]
and the United States. [20] The reported rate of regular dental
visits during pregnancy (18.1%) aligns with findings from Benin
City, Nigeria (19.8%), [21] Saudi Arabia (18.1%); [4] but at
variance with rates reported in Australia (30%),[22] Kuwait
(52%)[23], UAE (58.3%) [24] and Italy (59.9%). [25] Many
pregnant women learned about dentistry and dental
treatments from family and friends rather than professionals.
Cost, perceived lack of need, and distance were key barriers.
These findings reflect structural limitations in access to oral
health care and underscore a need for system-level
interventions.

The prevalence of self-reported gingival bleeding (33.3%) is
noteworthy. It is higher than previously reported rates in the
UAE (23.5%) [24] and certain regions of Nigeria, including Benin
(18.8%) [21] and Lagos (27.2%), [3] but lower than the
prevalence reported among Chinese women in Singapore (over
60%) [26] and pregnant women in Saudi Arabia (65%). [4]

The absence of a significant association between dietary habits
and gingival bleeding is consistent with earlier Nigerian [3] and
Pakistani [27] studies. This reinforces the understanding that
while diet contributes to general oral health, it cannot
substitute for proper hygiene practices in preventing
periodontal conditions like gingivitis. Notably, a previous study
[28] has reported that diets in many developing countries
typically contain low amounts or a complete absence of protein
from animal sources. However, this study revealed a higher
proportion of frequent animal protein consumption, with 84.7%
of participants consuming such foods regularly. This figure
exceeds earlier findings in Borno (67.3%) [29] and Lagos
(73.4%), [3] suggesting an improvement in nutritional quality
among pregnant women in Ondo. This higher intake of animal
protein may reflect increased nutritional awareness or better
access to protein-rich foods, both of which have implications
for overall maternal and fetal health.
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Table 5: Nutritional information
Food Groups

Frequent consumption

Daily (%)

(%)
Fruits 84.7 4.2
Vegetables 79.2 5.6
Carbs 27.8 38.9
Milk & Milk Products 54.2 27.8
Meat, Fish & Poultry 68.5 16.2
Soft drinks 23.6 19.4

Most participants reported good dietary practices, including
high daily intake of fruits (84.7%) and vegetables (79.2%),
which contrasts with reports from Saudi Arabia [4] where low
fruit and vegetable intake was associated with higher
periodontal risk. Conversely, 43.0% of the women in this study
reported frequent consumption of sugary drinks, a much higher
prevalence compared to the 25.7% reported in Lagos. [3] This
finding is concerning given the well-established role of sugar
in increasing the risk of dental caries and potentially worsening
periodontal conditions.[30]

Table 6: Oral hygiene status (OHI)

OHI Score Frequency (%)
Excellent 9.3
Good 23.1
Fair 27.8
Poor 39.8

It further underscores the need for dietary counseling during
antenatal visits to reduce sugar intake and promote oral
health. Overall, this study highlights a critical gap between
knowledge and behavior—an important public health insight. It
suggests that interventions in pregnancy should go beyond
education and address the behavioral and systemic factors that
impede effective oral care.

Limitation

A key limitation of this study, conducted in Ondo, Southwest
Nigeria, is the reliance on self-reported data, which may be
affected by recall bias and social desirability bias—common
challenges in questionnaire-based research.

CONCLUSION

The study reveals that despite good awareness of oral hygiene
and healthy dietary practices among pregnant women in Ondo,
Nigeria, there remains a high prevalence of poor oral hygiene
and self-reported gingival bleeding. A novel contribution of this
study is the identification of a significant awareness-behavior
gap, where knowledge of oral health does not necessarily
translate into optimal hygiene practices or routine dental
visits.

The absence of a statistically significant link between diet and
gingival bleeding further confirms that dietary practices alone
cannot compensate for poor oral hygiene in preventing
periodontal disease during pregnancy. This finding emphasizes

4-6 times/week

Infrequent consumption

Total (%) <4 times/week Never (%) Total (%)
(%)
88.9 11.1 0 11.1
84.8 15.2 0 15.2
66.7 33.3 0 33.3
82.0 18.0 0 18.0
84.7 15.3 0 15.3
43.0 51.4 5.6 57.0

the need for a multifaceted approach that includes education,
behavior change, and access to care.

To improve oral health among pregnant women, oral hygiene
education should be strengthened during antenatal visits, with
emphasis on proper brushing techniques and the use of
additional hygiene tools. Routine dental check-ups should be
integrated into antenatal care to facilitate early detection and
treatment of gum issues.

Nutrition counseling should also highlight the importance of
balanced diets rich in animal-source proteins while
discouraging frequent consumption of sugary drinks.
Collaboration  between dentists, gynecologists, and
nutritionists is essential to deliver consistent health messages
and promote better maternal oral health outcomes.
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