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Abstract

Purpose The purpose of this study is to describe oral

hygiene practices and periodontal symptoms among post-

partum women and to assess whether self-reported peri-

odontal symptoms are correlated with a clinical diagnosis

of periodontal disease.

Methods A self-administered questionnaire was devel-

oped to assess socio-demographic information, oral

hygiene habits and frequency of dental visits among a

group of 409 postpartum women. Additional questions

included information on self-reported periodontal symp-

toms. Pregnancy information was obtained from medical

charts.

Results 99.3% of the participants brushed their teeth

every day; 46.2 and 53.8% reported teeth brushing once a

day or more, respectively. Periodontal disease was present

in 61.4% of women. Patients with gum swelling and tooth

mobility were almost twice as likely to have a periodontal

disease (OR 1.7, CI 95% 0.9–2.8 and OR 1.7, CI 95%:

0.8–3.5, respectively). No associations were found between

periodontal disease, gum swelling PTB and/or LBW.

Conclusions Maternal clinical periodontal disease at

delivery was related with self-perceived gum swelling and

tooth mobility. Dentists and prenatal medical care provid-

ers may have the opportunity to target pregnant women that

might be at higher risk for periodontal disease by asking

whether they have tooth mobility and/or swollen gums.

Keywords Oral hygiene habits � Symptoms �
Periodontal disease � Pregnancy

Introduction

Oral diseases, such as gingivitis, periodontitis and dental

caries, are prevalent conditions that affect individuals’ oral

health and may also have an impact on general health and

quality of life [1]. Oral health during pregnancy can be

characterized by frequent gingival changes [2]. Periodontal

disease is a destructive inflammatory condition of the gum

and bone that support teeth. Pregnant women may be more

susceptible to periodontal disease since higher concentra-

tions of progesterone, estrogen and synthesis of prosta-

glandins can induce edema, hyperemia, and bleeding in

periodontal tissues [3], increasing the risk of bacterial

infections. Periodontal pathogens, which can be reservoirs

for pro-inflammatory mediators, may cross the placenta

barrier and pose a potential threat to the fetus, thereby

increasing the likelihood of an adverse pregnancy outcome

[4]. Moreover, there is conclusive evidence that cariogenic

bacteria in mothers can be transmitted to infants, even

before tooth eruption, leading to increased dental caries

risk in their children [5, 6]. Therefore, maintaining a high

standard of oral hygiene will contribute not only to the

mother’s general wellbeing, but will also positively affect

the health of the newborn.

Understanding oral hygiene habits among pregnant

women will help clinicians in planning interventions to

improve both maternal and infant oral health. As such, the

aim of this paper is to describe oral hygiene practices and
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periodontal symptoms among postpartum women and

to assess whether self-reported periodontal symptoms

are correlated with a clinical diagnosis of periodontal

disease.

Methods

Study methodology has been previously described in detail

[7]. Briefly, postpartum women were approached on the

postnatal ward of the Hospital Policlinico, Mangiagalli and

Regina Elena in Milan and were asked to complete a self-

administered questionnaire. All participants gave written

informed consent. The study was approved by the Italian

Ministry of University and Research and by the Scientific

Committee of the Center for Fetal Research ‘‘Giorgio

Pardi’’.

The questionnaire was developed to assess women’s

socio-demographic information, oral hygiene procedures,

and frequency of dental visits. This questionnaire was

similar to one that had been previously validated and

employed in another study on pregnant women [8]. Oral

hygiene habits, such as frequency of tooth brushing

(brushing teeth once a day or more than once a day), time

dedicated to tooth brushing (\1 min, between 1, and 3 min

and more than 3 min), and visits to a dentist (at least once a

year, every 2 years, or when in pain) were assessed.

Additional questions included information on self-reported

halitosis, gum bleeding, gum swelling, and tooth mobility.

All information was investigated by closed-ended question.

Relevant data on pregnancy care and outcome were

sourced from the medical records of the woman and her

infant.

Finally, all women received a full-mouth dental and

periodontal examination. Several measures of periodontal

and dental health were then collected: gingival pocket

depth, gingival recession, bleeding on probing (BOP),

clinical attachment level (CAL), and decay missing filled

tooth (DMFT). BOP was expressed as the percentage of

sites exhibiting this response. For the purpose of this

analysis, periodontal disease was defined as having CAL

greater than or equal to 4 mm on 3 or more sites [9].

Patients were given the opportunity to receive periodontal

therapy after dismissal from the clinic.

Statistical analysis

We evaluated the distribution of participant characteristics,

including demographics, smoking status, and oral hygiene

habits in Table 1; participants were given the option of

refusing to answer each of the questions on the survey, and

these refusals were treated as missing observations. In

addition, data regarding type of delivery, newborn sex, and

pregnancy outcome (preterm birth and low birth weight)

were gathered. The threshold value for preterm birth (PTB)

was set at\37 weeks of gestation and for low birthweight

(LBW) at \2,500 g. Mean and standard deviations were

calculated for CAL, BOP, DMFT, newborn weight and

gestational weeks. Adverse pregnancy outcome was

defined as having PTB and/or LBW.

We conducted a logistic regression analysis to evaluate,

by means of odds ratios (ORs) and 95% confidence inter-

vals (CI), relationships between periodontal disease, self-

reported periodontal symptoms and adverse pregnancy

outcome.

Results

A total of 409 women were included in this analysis

(Table 1). The majority of study participants were Euro-

pean (79.5%). Women ranged in age from 20 to 44 years,

with a median age of 33 years. Nearly 61.3% of patients

came from an urban area, 31.8% from a suburban neigh-

borhood, and 7% from a rural area. Around 32% of women

completed University, 66.8% reported from 9 to 13 years

of education, and 17% reported less than 8 years of edu-

cation. Approximately 8.3% of the study sample reported

current smoking.

When oral hygiene habits were considered (Table 1),

99.3% of the participants brushed their teeth every day;

46.2 and 53.8% reported teeth brushing once a day or more,

respectively. Approximately 15% of women brushed their

teeth for more than 3 min per day, 64.8% from 1 to 3 min

and 21.5% for \1 min. Participants most frequently

reported going to the dentist annually (59.9%), although a

relatively high proportion attended only when in pain

(34.7%); 5.4% went every 2 years. Periodontal disease

(3 or more sites C4 mm CAL) was present in 251 women

(61.4%); overall, the mean CAL was 2.2 mm, the mean

frequency of sites with BOP was 9.8% and the mean value

of DMFT was 7.7.

The majority of women had a vaginal delivery (61.4%).

The incidence of deliveries at B37 weeks’ gestation (PTB)

was 17.1% and LBW occurred in 13.4% of patients. The

mean weight of newborns was 3,033 g and the mean ges-

tation period was 38.3 weeks.

Table 2 shows associations between self-reported peri-

odontal symptoms and clinical diagnosis of periodontal

disease. Participants with gum swelling and tooth mobility

were almost twice as likely to have periodontal disease

(OR 1.7, CI 95% 0.9–2.8 and OR 1.7, CI 95% 0.8–3.5,

respectively). No significant associations were observed for

halitosis and gum bleeding.

Finally, when adverse pregnancy outcome was consid-

ered, no significant associations were found between PTB
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and/or LBW and periodontal disease or gum swelling

(Table 3).

Discussion

This study evaluated oral hygiene practices and the rela-

tionship between self-reported periodontal symptoms and

periodontal disease among a large group of postpartum

women. Previous analyses assessed the validity of self-

reported measures for periodontal disease [10–12]; how-

ever, the results are controversial [13] and none of the

studies to date focused on pregnant or postpartum women.

We found that maternal clinical periodontal disease at

delivery was related with self-perceived gum swelling and

tooth mobility. Also, our findings show that only half of the

women brushed their teeth more than once a day and the

majority of participants dedicated 1–3 min to this proce-

dure. In addition, a high proportion of patients (35%)

reported seeking oral care from a dentist only when they

experience pain, thus making preventative strategies less

possible. Indeed, periodontal disease was present in more

than half of the women (61%). Pregnancy gingivitis usually

occurs from 30 to 100% of pregnant women [2]. Our study

sample showed a relatively high proportion of women with

periodontal disease. Therefore, preventative strategies

should be employed to reduce the prevalence of the

disease.

The results of self-reported symptoms of women

enrolled in our study were in agreement with the previous

studies on postpartum women. Thomas et al. [14] showed

Table 1 Sociodemographic characteristics, oral hygiene habits and

pregnancy outcome among 409 postpartum women

Total (N = 409),

n (%)

Sociodemographic characteristics

Country

European countries 325 (79.5)

Other 84 (20.5)

Age category

20–24 23 (5.6)

25–29 59 (16.9)

30–34 162 (39.6)

35–39 125 (30.6)

40? 30 (7.3)

Median [IQR] 33 [30–36]

Education (years)

\8 7 (1.7)

9–13 273 (66.8)

14 or more 129 (31.5)

Area

Urban 251 (61.3)

Sub-urban 130 (31.8)

Rural 28 (6.9)

Smoking status

Never 255 (62.4)

Former 120 (29.3)

Current 34 (8.3)

Oral hygiene habits

Daily tooth brushing

Yes 406 (99.3)

No 3 (0.7)

Tooth brushing frequency

1/day 189 (46.2)

?1/day 220 (53.8)

Daily time dedicated to teeth brushing (min)

\1 88 (21.5)

1–3 261 (63.8)

3? 60 (14.7)

Dental visit frequency

Annually 245 (59.9)

Biennially 22 (5.4)

Paina 142 (34.7)

CAL (mm) 2.2 ± 0.5b

Frequency BOP (%) 9.8 ± 14.6b

DMFT 7.7 ± 4.2b

Pregnancy outcome

Delivery

Vaginal 251 (61.4)

Cesarean 158 (38.6)

Table 1 continued

Total (N = 409),

n (%)

PTB

No 339 (82.9)

Yes 70 (17.1)

LBW

No 354 (86.6)

Yes 55 (13.4)

Newborn weight (g) 3033 ± 650b

Gestational weeks 38.3 ± 2.5b

IQR intra-quartile range, CAL clinical attachment level, BOP bleeding

on probing, DMFT decay missing filled tooth, SD standard deviation,

PTB preterm birth was defined as a gestation of\37 weeks, LBW low

birth weight was defined as a weight of\2,500 g (up to and including

2,499 g)
a Indicate patients visiting a dentist only when in pain
b Values given are mean ± SD
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that in a group of 445 postnatal Australian women, 59.5%

reported gum bleeding. Similarly, in a recent study from

the UK [8], 44% of patients (N = 206) had gingival

bleeding. Of note, self-reported oral hygiene habits were

better among Australian and English women when com-

pared with our findings; Australian and English women

brushed their teeth at least once a day in 91 and 73.7% of

cases, respectively.

When periodontal disease and adverse pregnancy out-

come was considered, no significant associations were

observed. This is in accordance with other two Italian

studies that evaluated the possible relationship between

periodontitis and poor obstetric outcome.

One limitation to note for this study is that data on

periodontal symptoms might have been affected by the

hormonal changes that occur during pregnancy. As such,

self-reported swelling and bleeding could have been rela-

ted, not only to the presence of periodontal disease, but also

to hormonal fluctuations.

Given the association between periodontal disease and

self-perceived periodontal disease in postpartum women

(OR 1.7), such as gum swelling and tooth mobility, we

evaluated previous studies that collected data on peri-

odontal symptoms [8, 14–17]. Interestingly, none of these

works asked pregnant women if they had experienced tooth

mobility or reported a sensation of swollen gums. These

findings allow us to draw several conclusions. First, pre-

natal medical care providers and dentists may target

pregnant women who might be at higher risk for peri-

odontal disease by asking whether they have tooth mobility

and/or swollen gums. Second, the dental profession is in an

excellent position to play a major role in the prevention of

periodontal diseases and educate their patients about the

benefits of good oral hygiene practices. Finally, even

though we did not find any association, past research has

tied poor dental health to increased risk of adverse preg-

nancy outcome. As such, in the absence of definitive data

on the association between periodontitis and adverse

pregnancy outcome, clinicians should educate pregnant

women about the importance of maintaining a good stan-

dard for oral health.
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