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Abstract

Objectives: Hormonal changes during pregnancy may act as a modifying factor in the pathogenesis of periodontal disease, which is
reported as a potential risk factor for adverse pregnancy outcomes. This study was conducted to investigate the level of periodontal
disease in pregnant women and identify the associated risk factors in a population of pregnant women in Kashan, Iran.

Methods: A total of 128 pregnant women in the second and third trimesters of pregnancy were recruited. Demographic data, oral health
behaviors, and socioeconomic status (SES) were determined using a standard questionnaire. The periodontal status was evaluated using
the Community Periodontal Index (CPI), clinical attachment loss (CAL), and bleeding on probing (BOP).

Results: The mean age of the participants was 24.35+3.4. More than half of them (53.1%) were in the second trimester of pregnancy. A
quarter of pregnant women had visited a dentist within the past year, of which more than 74% visited the dentist for pain or treatment.
Approximately half of the participants (50.8%) brushed their teeth daily, but only 10% had a daily flossing habit. Periodontal screening
was typically done using the CPI. Calculus had the highest score (49.2%) prevailing among the subjects, while the prevalence of
periodontitis (pocket depth >= 3) was 35.2%. Pocket depth >= 3mm was less frequent in women with academic education, good SES,
those without a history of pain, those who brushed their teeth twice a day or more, and those who visited the dentist (P < 0.05).
Conclusion: The findings of the present study showed that poor perceived oral health, a history of toothache, no daily use of

toothbrushes and dental floss, low education level, and poor SES were associated with periodontal disease in pregnant women.
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Introduction

Periodontal diseases are mainly the result of infections and
inflammation of gums and bones that surround and support
the teeth.! Many studies have shown that periodontal
disease during pregnancy is associated with perinatal
outcomes, including preeclampsia, preterm childbirth, and
low birth weight.

It is well established that increased inflammatory changes
in the gums occur mainly during pregnancy. In other
words, pregnancy gingivitis does not require the presence
of previous gingivitis or accumulation of previous dental
plaque.? The prevalence and intensity of gingivitis
increases during pregnancy and decreases after childbirth.®
Lower educational level and unemployment are
significantly associated with higher gingival index and
periodontal pocket depth (P < 0.01).* One of the most
important and well-known indicators for determining
periodontal treatment needs is the Community Periodontal
Index (CPI), commissioned by the World Health
Organization (WHO) and designed by Ainamo et al. in
1982.5 Because of the comprehensive use of this index in
epidemiologic studies, researchers used the Community
Periodontal Index of Treatment Needs (CPITN) in clinics
to determine periodontal treatments in patients, which was
considered successful.® Socioeconomic status (SES) affects

oral health and general health. Oral health may be affected
by oral hygiene habits and dental services seeking.” In a
study, although the plaque level remained unchanged,
gingival index increased significantly, with its peak in the
third trimester of pregnancy, but decreased in the third
month after childbirth.® A significant relationship was
reported between CPITN and gestational age, educational
level, SES, and frequency of brushing teeth.® Oral health
education programs during pregnancy can contribute to the
health of the gums and tissues that support the teeth, as
well as the health of the baby.® An increase in gingivitis,
an increase in periodontal disease, and a significant
increase in CPITN values may be observed during
pregnancy.!* Many studies have shown that periodontal
diseases in pregnancy are accompanied by prenatal
consequences, such as preeclampsia, preterm childbirth,
and low birth weight. Insufficient oral health care during
pregnancy can have adverse outcomes for both mothers and
their newborns.23#4 Therefore, pregnant women should
receive proper oral hygiene and preventive services before,
during, and even after pregnancy.'® Although many studies
have reported clinical oral health indices during pregnancy
around the world, few reports exist about them in Iran.

A search in the PubMed database with medical subject
headings (MeSH) terms of “pregnant women” and “oral
health” in March 2022 resulted in finding 67 papers, of
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which only five were conducted in Iran.®-%° This shortage
of literature may be due to ignoring oral health as part of
needed maternal care and having fewer dental visits during
pregnancy.

The present study aimed to investigate the relationship
between periodontal status and associated factors in
pregnant women in Kashan, Iran. To investigate the
relationship of periodontal status with SES and dental
behavior factors in pregnant women in Kashan, 128
pregnant women were examined in the second and third
trimesters of pregnancy. This information was planned to
be used for future interventions regarding oral health
promotion among this target population.

Methods

The current descriptive cross-sectional study was
conducted from August to September 2017 based on a
convenient sampling of pregnant women referred to the
Specialized Obstetrics and Gynecology Clinic at Kashan
University of Medical Sciences (Naghavi Specialized
Medical-Educational Center) by examination and interview
techniques. Kashan is a small city in lran with 364,482
inhabitants  according to the 2016  census
(https://mww.amar.org.ir/english/Population-and-Housing-
Censuses). This study was approved by the Ethics
Committee in Research Affairs, School of Dentistry,
Shahid Beheshti University of Medical Sciences (code:
IR.SBMU.DRC.REC.1397.003). After explaining research
objectives and procedures, written informed consent was
obtained from the participants. Participant confidentiality
was also maintained throughout the study.

Sample Size and Subject Recruitment

According to a previous study °, 19.2% of Iranian women
needed periodontal treatment (CPl codes 3 or 4).
Considering 95% confidence interval with an error of 0.07,
a sample of 122 subjects was needed to participate in the
study. The target population consisted of pregnant women
in the second/third trimester of pregnancy referring to
Naghavi Professional Birth Care Center, Kashan. Given
that people from different social classes refer to this clinic,
this population can be considered representatives of the
pregnant women population of Kashan.

Participants with known systemic diseases, those on long-
term medication taking, and those who did not agree to
participate in this study were excluded.

Study Design

At first, participants were interviewed using a standardized
questionnaire through face-to-face interviews. The validity
and reliability of the questionnaire were confirmed in
previous  studies.? The  questionnaire  included
demographic information, SES, oral health status, and
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related behaviors. After completing the questionnaires, a
trained and calibrated dentist performed a clinical
examination according to the basic methods of the WHO
oral health surveys.?? The examinations were performed on
a conventional chair using a dental mirror and periodontal
WHO probe as examination tools before the gynecologist's
visit.®

Variables

Outcome  variables were collected through oral
examination, including the CPI, the clinical attachment loss
(CAL), and bleeding on probing (BOP), measured during
examinations. For the CPI assessment, the participant’s
mouth was divided into six parts (sextants), and teeth No.
11, 16, 17, 26, 27, 31, 36, 37, 46, and 47 were examined. If
there were no teeth in the sequence or index teeth eligible
for examination, all remaining teeth in that sequence were
probed, and the highest score was recorded. In this case,
the distal surface of the third molar was not scored. The
CPI was scored as follows: 0 = healthy, 1 = bleeding after
probing was observed directly or using a mouth mirror, 2 =
a mass was found while probing, but the entire black band
on the probe was visible, 3 = pocket of 4-5 mm (gingival
margin within the black band of the probe), 4 = pocket of 6
mm or more (black band on the probe was not visible), 5 =
X Sextant was deleted. The most significant CPI score was
used for the analysis of each person.

Clinical attachment loss (CAL), defined as the distance
between the tooth’s cement-enamel junction (CEJ) and the
pocket depth, was measured in millimeters using a WHO
periodontal probe. This index was rated as follows: 0 = 0-3
mm, 1 = 4-5 mm (CEJ within the black band), 2 = 6-8 mm
(CEJ between the black band and the 8.5 mm ring), 3 = 9-
11 mm (CEJ between the 8.5 mm and 11.5 mm rings), 4 =
12 mm or more (CEJ beyond the 11.5 mm ring), 5 = X
Sextant was deleted.

Bleeding on probing (BOP) examination was also
performed at six points of the tooth surface (mesiofacial,
midfacial, distofacial, mesiolingual, midlingual, and
distolingual). The presence of any bleeding during the 30
seconds after probing was recorded in the chart. If the
percentage of areas with BOP per person was less than
30% of all sites examined, it was defined as local
inflammation. However, generalized inflammation was
considered if this percentage was equal to or greater than
30%.2

Explanatory variables were collected using a structured
standard questionnaire. The questionnaire included
demographic and SES information, including participants’
age, trimester of pregnancy (second/third), frequency of
pregnancy, educational level, and SES. The information
concerning oral health status and related behaviors was also
gathered by questions about participants’ frequency of
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toothbrushing (twice a day or more, once a day, once a
week, rarely, never), dental floss (twice a day or more,
once a day, once a week, rarely, never), yearly dental visit
(three times or more, twice, once, | have not visited any
dentist in recent 12 months, | have not visited any dentist
yet), cause of the last dental visit (pain, treatment,
checkup), self-reported oral health and gingival health
(perfect, very good, good, moderate, poor, very poor), tooth
pain and discomfort in the past year, and an experience of
bad taste or smell in the mouth (yes, no). For statistical
analysis, answers to some variables were coded and
categorized differently compared to those in the
questionnaire.

Statistical Analysis

Statistical analysis and data preparation were performed via
IBM SPSS statistics (version 19) software. Descriptive and
bivariate statistics were analyzed using the chi-square test
for qualitative variables. Moreover, the principal
component analysis (PCA) was used to develop an SES
measure using STATA 11.1. Since the items included both
binary and continuous variables, polychoric, polyserial, and
Pearson’s correlations in the PCA correlation matrix were
used. Then, the software divided individuals into three
groups based on their SES scores using a data-driven
approach.1®

Results

In 2016, PD, BOP and CAL were measured to evaluate
periodontal health status and related factors in pregnant
women in Kashan.

The examination was carried out on 128 pregnant women
(mean age * standard deviation = 24.35+3.37). Most
pregnant women (53.1%) were in the second trimester of
pregnancy.

In this examination, 28 people (21.9%) were experiencing
their first pregnancy, 62 (48.4%) were experiencing their
second pregnancy, and 38 (29.7%) were experiencing their
third or more pregnancy.

As reported in Table 1, the prevalence of CPI > = 3 in the
25-34-year-old group was more than that in the 18-24-year-
old group, indicating its higher frequency during
pregnancy, as well as its higher frequency in the third
trimester than in the second trimester of pregnancy.
Perceived good or well oral health, the presence of tooth
pain in the last year, not visiting a dentist, not brushing
teeth every day, not using dental floss every day, gingival
bleeding while brushing the teeth, poor SES, and less than
12 years of education were significantly associated with
CPl > = 3 (P<0.05). Also, CPI > = 3 was reported more
among individuals with halitosis, but it was not significant.
Less CPI > = 3, CAL > = 1, and BOP < 30% were
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observed among women with good or well oral and
gingival health (p < 0.01). Participants with pain or
discomfort in their teeth had significantly more CPl > = 3,
CAL > =1, and BOP > = 30% (p < 0.01). Less CPI > = 3,
CAL > = 1, and BOP > = 30% were observed in
participants who had visited a dentist for treatment (p = <
0.01). Also, women using toothbrushes once a day or more
had significantly less CPl > = 3, CAL > =1 and BOP > =
30% (p =< 0.01). Women who had flossed their teeth less
than once a day had significantly more CPl > = 3, CAL > =
1, and BOP > = 30% (p < 0.05). The presence of gingival
bleeding while brushing was associated with more CPI > =
3, CAL > = 1, and BOP > = 30% (p = < 0.01).
Additionally, women with good SES had significantly less
CPl >=3and BOP > =30% (p < 0.01).

Oral Health Status

Of the 128 pregnant women surveyed, 44 (34.4%)
described their oral health as moderate, poor or very poor.
About half of the participants cleaned their teeth every day,
and one out of every four flosses their teeth every day.
Gingival health for 48 people (37.5%) was described as
moderate, poor, or very poor. Toothache in the last 12
months was never or rarely experienced in 89 people
(69.5%). The number of participants who had not visited a
dentist in the past year was 97 (75.8%). Moreover, the last
visit in 34 people (26.6%) was due to a check-up or
consultation.

Among the participants, 84 (65.6%) people in the study
population had bleeding gums when brushing, 61 (47.7%)
complained of bad breath, and 36 participants suffered
from bad breath during and before pregnancy, while 25
people (15.5%) only had this problem during pregnancy.
The percentage of 4-5 mm pocket depth was 28.9%, and
6.3% had 6 mm pocket depth.

Socioeconomic Status

Approximately, one-third of the women had less than 12
years of education, and 47.7% were house owner. A
majority of the women (65.5%) had a washing machine,
and more than one-third had a PC or laptop.

Periodontal Status

For CPI assessment, the largest grade which was observed
in the periodontium table of each participant was used and
its percentage was announced.

Code 2 of the CPI value (calculus is found by probing) was
the most frequent in the study population. The prevalence
of periodontitis (CPl > = 3) was detected at 35.2%. CAL
was measured by its highest score in each person. The
prevalence of Code 1 of CAL (from 0 to 3 mm) was 77.3%
(n = 99), 19.6% of the study population had CAL =4 to 5
mm (n = 25), and 3.1% (n = 4) had Code 3 of CAL (from 6
to 8 mm).
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BOP was noted at least in one sextant in 94.5% (n = 121). the code 0 (0-3 mm). The most abundant CPI was code O,
About 50% of sextants had bleeding when probing (3.05 and one-third of all the teeth had Code 2 (calculus when
out of 6 sextants). Also, the most abundance of CAL was in probing).

Table 1- Evaluation of relationship between CPI, CAL and BOP index and demographic, behavioral and socioeconomic factors:

Demographic Age Group 18 to 24 years old 72 (56.2) 21(29.2%) 14(19.4%) 51(70.8%)
variables 25 to 34 years old 56 (43.8) 24(42.9%) 15(26.8%) 38(67.9%)
P-value 0.11 0.32 0.72
Trimester of Second trimester 68 (53.1) 20(29.4%) 14(20.6%) 45(66.2%)
pregnancy Third trimester 60 (46.9) 25(41.7%) 15(25.0%) 44(73.3%)
P-value 0.19 0.55 0.38
Frequency of First 28 (21.9) 6(21.4%) 4(14.3%) 15(53.6%)
pregnancy Second 62 (48.4) 23(37.1%) 14(22.6%) 43(69.4%)
Third 28 (21.9) 11(39.3%) 8(28.6%) 23(82.1%)
Fourth 10 (7.8) 5(50.0%) 3(30.0%) 8(80.0%)
P-value 0.30 0.57 0.11
Dental care Oral health Weak or average 44 (34.4) 28(63.6%) 20(45.5%) 39(88.6%)
behaviors description Good or well 84 (65.6) 17(20.2%) 9(10.7%) 50(59.5%)
P-value <0.01 <0.01 <0.01
Gingival health Weak or average 48 (37.5) 33(68.8%) 21(43.8%) 43(89.6%)
description Good or well 80 (62.5) 12(15.0%) 8(10.0%) 46(57.5%)
P-value <0.01 <0.01 <0.01
Pain or discomfort in ~ With pain 39 (30.5) 31(79.5%) 26(66.7%) 34(87.2%)
teeth Without pain 89 (69.5) 14(15.7%) 3(3.4%) 55(61.8%)
P-value <0.01 <0.01 <0.01
Dental Visit None 97 (75.8) 28(28.9) 15(15.5%) 62(63.9%)
One time or more 31(24.2) 17(54.8%) 14(45.2%) 27(87.1%)
P-value 0.008 <0.01 0.01
Cause of last visit Pain or treatment 94 (73.4) 33(35.1%) 22(23.4%) 93(98.9%)
Check up or 34 (26.6) 12(35.3%) 7(20.6%) 28(82.4%)
consulting
P-value 0.98 0.74 <0.01
Brushing Habit Sometimes 63 (49.2) 38(60.3%) 27(42.9%) 58(92.1%)
One time a day or 65(50.8) 7(10.8%) 2(3.1%) 31(47.7%)
more
P-value <0.01 <0.01 <0.01
Flossing Habit Sometimes 116 (90.6) 44(37.9%) 29(25.0%) 84(72.4%)
One time a day or 12(9.4) 1(8.1%) 0(0.0%) 5(41.7%)
more
P-value 0.04 0.049 0.03
Gingival bleeding Has 84 (65.6) 39(46.4%) 25(29.8%) 66(78.6%)
while brushing Doesn’t have 44 (34.4) 6(13.6%) 4(9.1%) 23(52.3%)
P-value <0.01 0.008 <0.01
Halitosis Yes and before yes 25(19.5) 12(48.0%) 6(24.0%) 20(80.0%)
Yes and before no 36 (305) 13(36.1%) 8(22.2%) 28(77.8%)
No 67 (52.3) 20(29.9%) 15(22.4%) 41(61.2%)
P-value 0.27 0.98 0.01
Indicators of  Socioeconomic level Weak 43 (33.6) 23(53.5%) 13(30.2%) 36(83.7%)
socioeconomic Average 43 (33.6) 14(32.6%) 11(25.6%) 33(76.7%)
status good 42 (32.8) 8(19.0%) 5(11.9%) 20(47.6%)
P-value <0.01 0.11 <0.01
Education (years of Less than 12 years 41 (32.0) 24(58.5%) 14(34.1%) 34(82.9%)
schooling) 12 years 59 (46.1) 17(28.8%) 12(20.3%) 42(71.2%)
More than 12 years 28 (21.9) 4(14.3%) 3(10.7%) 13(46.4%)
P-value <0.01 0.06 <0.01
Variables N (%) CPI>=3 CAL>=1 BOP<30
%
All 128(100%) 45(35.2%) 29(22.6%) 89(69.5%)
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Discussion

In the absence of enough epidemiologic data about the
periodontal health status in pregnant women in Kashan, the
purpose of this study was to determine periodontal indices
in pregnancy and to assess the probable relationship
between these indices and demographic and SES features
of pregnant women in Kashan.

In this study, more than one-third of the statistical sample
(35.2%) had periodontitis (CPI > = 3); while it was 19.2%
in Golpasand Hagh et al.’s study °, 52.6% in Yaghobi et
al.’s study %, and 60.3% in Torabi et al.’s study. ° The
difference between the results may be due to social,
cultural, and economic differences between the samples,
knowledge increase, or good education level in some
societies.

According to the results of this study, most of the statistical
sample had BOP at least in one sextant, but bleeding after
probing was observed in about half of the sextants,
illustrating the presence of gingival inflammation and lack
of periodontal health in most pregnant women. Gingival
inflammation was caused by inadequate and insufficient
brushing (50% of women in this study did not brush their
teeth daily) or pregnancy complications and hormone
changes. According to our previous study in 2016, more
than half of the participants (64.1%) reported that they
brushed their teeth once a day or more, which was far less
than the pregnant women’s daily brushing frequency in
Finland (90%), Australia (91%), Kuwait (92%), and
England (73.7%). 24?7 Brushing habits in pregnancy are
affected by nausea in pregnancy, which may lead to
decreased frequency of habits in this stage. In contrast, in
our previous study, 79.1% of the 15-25-year-old age group
had BOP, which slightly decreased to 74.1% in the 25-35-
year-old age group and 65.9% in the 35-44-year-old age
group. Also, in Erchick et al.’s study, most (79%) pregnant
women had BOP at least in one sextant.?®

BOP is an indicator of poor oral hygiene and is of
particular importance in pregnancy when an inflammatory
response to gingival bacteria is elevated.?**% Both BOP
and periodontal pockets have been shown to affect
pregnancy outcomes, including increasing the chance of
low birth weight and preterm birth.3!

In this study, although CPI >=3, CAL>=1, and BOP > =
30% were more frequent in the 25-34-year-old age group
than in the 18-24-year-old age group, no significant
relationship was found between the age and periodontal
indices. This may be due to the mean young age of the
study population. This finding is in accordance with
Maybodi et al.’s findings.3? Previous studies have
demonstrated that the prevalence and intensity of
periodontitis increase with aging. Senility is a natural
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process in which the host’s immunity decreases, so it may
cause periodontal disease. However, some believe that the
increase in periodontal disease may be due to the
cumulative effect of untreated disease over time.*

CPI, BOP, and CAL increased with increasing gestational
age, although this increase was not significant. However, in
Tilakaratne et al.’s study, there was a significant
relationship between gestational age and periodontal
indices.® Periodontal CPI also increased with the frequency
of pregnancies, but this relationship was not significant.
This finding was similar to the results of Yas et al.’s
study.®* This can be due to the improvement of periodontal
status and oral health after pregnancy or the treatment of
these diseases, so patients do not transfer periodontal
problems to later pregnancies. This finding is contrary to
the results of Taani et al.’s study, according to which tissue
damage and destruction were shown to have a cumulative
property and, therefore, the periodontal status worsened
significantly after each pregnancy.

In the present study, about 75.8% of pregnant women did
not have a dental visit in the past year. It is necessary to
perform regular dental examinations before and during
pregnancy to prevent complications of oral diseases during
pregnancy. Failure to visit a dentist during pregnancy can
be due to the lack of knowledge, attention, or advice from
doctors on dental examinations. According to the results of
the present study, the prevalence of periodontal indices of
CPI > 3, CAL > 1, and BOP > 30%, was significantly
higher in the individuals referring to the dentist more than
once a year. Due to the fact that in this study, most of the
visits to the dentist were due to pain or treatment,
individuals with inappropriate periodontal status were more
likely to visit a dentist. These findings are similar to those
reported by Onigbinde et al.* Poor SES, low educational
level, unemployment, and low income are important factors
related to not having a dental visit during pregnancy.3®

In this study, about half of pregnant women (50.8%)
brushed their teeth every day, and only about 10% of them
used dental floss daily. In the present study, it was found
that the frequency of brushing and flossing is significantly
correlated with CPI, BOP, and CAL values. Brushing can
remove microbial plaque and reduce gingivitis, which in
turn can play a protective role against periodontal disease.
In Golpasand Hagh et al.'s study, approximately 80% of
pregnant women used toothbrushes daily, and there was a
significant relationship between CPITN and toothbrush
use.® A similar result was reported in studies conducted by
Maybodi et al.®? and Torabi et al.2°

According to the results of this study, the status of
periodontal CPI, BOP, and CAL values was better for
pregnant women with a diploma or higher educational
level. A higher educational level leads to an increased
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awareness, thus improving the periodontal status. On the
contrary, lower educational level can directly lead to less
access to and use of dental services and neglect of oral
hygiene. This finding is consistent with the results of
studies conducted by Golpasand Hagh et al. °. In a national
survey of 1985-1986 in the United States, the presence of
CAL > 4mm or CAL > 7mm in at least one area of the
mouth was significantly associated with educational level.®’
In this study, periodontal status was better in pregnant
women with good SES. In the present study, CPl and BOP
were found to be significantly associated with SES.
However, despite the higher prevalence of CAL > 1 in
individuals with poor SES than in those with moderate and
good SES, no significant relationship was observed
between CAL and SES. Gingivitis and poor oral hygiene
appear to be directly related to poor SES, but there is less
correlation between periodontitis and SES. In the studies of
Golpasand Hagh et al. ® a significant relationship was
observed between CPITN and SES. In the national survey
of 1985-1986 in the United States, the CAL index was not
related to household income.®

The present study benefits from being one of the few
epidemiological studies on pregnant women in Iran,
although it had some limitations. The first limitation in
implementation of this plan was the lack of cooperation in
pregnant women in answering SES questions, which was
resolved by justifying the reason for the plan, as well as its
benefits and information security. The second limitation
was pregnant women’s reluctance to have a dental
examination, which was overcome by justifying the study
benefits and the fact that the examination would not harm
them. Also, the individuals who entered the study were
completely satisfied. The third limitation was the
possibility of entering individuals with special SES that, as
a result, did not represent the whole society. Since
sampling was carried out in the Specialized Obstetrics and
Gynecology Clinic of Kashan University of Medical
Sciences, where individuals with different levels of SES
visit, this problem was partially solved. The fourth
limitation of the current study was the cross-sectional
design, which did not allow us to study the chronological
order of the risk factors and outcomes, not permitting the
study of the cause and effect. It was beneficial to do
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multiple regression analysis to study the association
between the variable and the outcome after controlling for
other covariates. However, the regression analysis was not
applied in this study because of insufficient sample size.
Similar studies should be conducted in larger and more
socioeconomically diverse populations over a longer
period. Also, the effect of periodontal health risk factors of
pregnant women on the health of the baby can be a good
subject for future studies. Furthermore, investigating
education through information on mass media and the
Internet, distribution of brochures, and installation of
posters in educational environments on the importance of
oral health of pregnant mothers for mothers and babies is
recommended. Studies should be conducted to evaluate the
effectiveness of community-based interventions for
preventing oral diseases in pregnant women.

Conclusion

The findings of this study emphasize the need to pay
attention to the periodontal status of pregnant women,
particularly those with low SES level. According to the
results of this study, periodontal indices were significantly
higher in pregnant women with poor perceptual oral health,
a history of toothache, no visit to the dentist, no daily use
of toothbrush and floss, low educational level, and poor
SES.

Acknowledgement: We extend our gratitude to all the who
participated in this study.

Author Contributions: Z.G. and M.E. and P.M.
conceived and designed the experiments; M.E. and P.M.:
conducted the experiments; M.N. analyzed the data; M.E.
and Z.G. and P.M.: wrote the manuscript. All authors
reviewed and approved the final version.

Funding: No funding was received for this research.
Ethical Approval Code: This study was approved by the
Ethics Committee in Research Affairs, School of Dentistry,
Shahid Beheshti University of Medical Sciences (code:
IR.SBMU.DRC.REC.1397.003).

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflict of Interest: No Conflict of Interest Declared m

References

1.Eke PI, Dye BA, Wei L, Thornton-Evans GO, Genco RJ.
Prevalence of Periodontitis in Adults in the United States: 2009
and 2010. J Dent Res. 2012;91(10):914-20.

2.Figuero E, Carrillo-de-Albornoz A, Herrera D, Bascones-
Martinez A. Gingival changes during pregnancy: I. Influence of
hormonal variations on clinical and immunological parameters. J
Clin Periodontol. 2010;37(3):220-9.

3.Wu M, Chen SW, Jiang SY. Relationship between gingival
inflammation and pregnancy. Mediators Inflamm. 2015;
2015:623427.

4. Taani DQ, Habashneh R, Hammad MM, Batiecha A. The
periodontal status of pregnant women and its relationship with
socio-demographic and clinical variables. J Oral Rehabil.
2003;30(4):440-5.

Copyright: © 2024 by the Author(s). License: Journal of Dental School, Publisher: Shahid Beheshti University of Medical Sciences, Tehran, Iran. This
article is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives (CC BY -

NC-ND) license. (https://creativecommons.org/licenses/by-nc-nd/4.0/)

Journal Dental School; Vol 42, No.1, Winter 2024; 7-13

12


(https:/creativecommons.org/licenses/by-nc-nd/4.0/).

Original Article
Periodontal status of pregnant women in Kashan

5. Ainamo J, Barmes D, Beagrie G, Cutress T, Martin J, Sardo-
Infirri J. Development of the World Health Organization (WHO)
community periodontal index of treatment needs (CPITN). Int
Dent J. 1982;32(3):281-91.

6. Croxson LJ. A simplified periodontal screening examination:
the Community Periodontal Index of Treatment Needs (WHO) in
general practice. Int Dent J. 1984;34(1):28-34.

7.Ghorbani Z, Peres KG. Is the association between
socioeconomic status and nonreplaced extracted teeth mediated
by dental care behaviours in adults? Community Dent Oral
Epidemiol. 2015;43(6):532-9.

8. Tilakaratne A, Soory M, Ranasinghe AW, Corea SM,
Ekanayake SL, De Silva M. Periodontal disease status during
pregnancy and 3 months post-partum, in a rural population of Sri-
Lankan women. Journal of Clinical Periodontology. 2000;
27(10):787-92.

9.Golpasand Hagh L, Zakavi F, Taymuri H. Evaluation of
Community Periodontal Index of Treatment Needs in Pregnant
and Non Pregnant Women. Sci Med J 2011; 10: 309-316.

10. Torabi M, Najafi GhA, Mskani AR. Evaluation of CPITN
index in pregnant women Kerman 2001-2002. J Dent Sch. 2006;
24:33-39.

11. Yaghobi S, Haghighati F. Evaluation of the oral health status
and needs for periodontal treatment in pregnant women. Avicenna
J Dent Res. 2010;1(2):46-51.

12. Ha JE, Jun JK, Ko HJ, Paik DI, Bae KH. Association
between periodontitis and preeclampsia in never-smokers: a
prospective study. J Clin Periodontol. 2014;41(9):869-74.

13. Iheozor-Ejiofor Z, Middleton P, Esposito M, Glenny AM.
Treating periodontal disease for preventing adverse birth
outcomes in pregnant women. Cochrane Database Syst Rev.
2017; 12:6(6).

14. Mohebhbi Sz, Virtanen JI, Murtomaa H, Vahid-Golpayegani
M, Vehkalahti MM. Mothers as facilitators of oral hygiene in
early childhood. Int J Paediatr Dent. 2008;18(1):48-55.

15. Khoshnevisan MH, Ghasemianpour M, Samadzadeh H, Baez
RJ. Oral health status and healthcare system in LR. Iran. J
Contemp Med Sci. 2018;4(3):107-18.

16. Fakheran O, Keyvanara M, Saied-Moallemi Z, Khademi A.
The impact of pregnancy on women’s oral health-related quality
of life: a qualitative investigation. BMC Oral Health. 2020; 20:1-
11.

17. Gharehghani MAM, Bayani A, Bayat AH, Hemmat M,
Karimy M, Ahounbar E, et al. Poor oral health-related quality of
life among pregnant women: A systematic review and meta-
analysis. Int J Dent Hyg. 2021;19(1):39-49.

18. Saffari M, Sanaeinasab H, Mobini M, Sepandi M, Rashidi-
Jahan H, Sehlo MG, et al. Effect of a health-education program
using motivational interviewing on oral health behavior and self-
efficacy in pregnant women: a randomized controlled trial. Eur J
Oral Sci. 2020;128(4):308-16.

19. Deghatipour M, Ghorbani Z, Ghanbari S, Arshi S,
Ehdayivand F, Namdari M, et al. Oral health status in relation to
socioeconomic and behavioral factors among pregnant women: a
community-based cross-sectional study. BMC Oral Health.
2019:19(1):117.

20. Bahramian H, Mohebbi SZ, Khami MR, Quinonez RB.
Qualitative exploration of barriers and facilitators of dental
service utilization of pregnant women: A triangulation approach.
BMC Pregnancy Childbirth. 2018;18(1):153.

Zahra Ghorbani, et al.

21. Ghorbani Z, Ahmady AE, Lando HA, Yazdani S, Amiri Z.
Development of a socioeconomic status index to interpret
inequalities in oral health in developing countries. Oral Health
Prev Dent. 2013;11(1):9-15.

22. Petersen PE, Baez RJ. Oral Health Surveys: Basic Methods.
5th Ed.; World Health Organization, Geneva, 2013.

23. Groth D, Hartmann S, Klie S, Selbig J. Principal components
analysis. Methods Mol Biol. 2013;930:527-47.

24. Thomas NJ, Middleton PF, Crowther CA. Oral and dental
health care practices in pregnant women in Australia: a postnatal
survey. BMC Pregnancy Childbirth. 2008;8:13.

25. Gursoy M, Pajukanta R, Sorsa T, Kononen E. Clinical
changes in periodontium during pregnancy and post-partum. J
Clin Periodontol. 2008;35(7):576-83.

26. Honkala S, Al-Ansari J. Self-reported oral health, oral
hygiene habits, and dental attendance of pregnant women in
Kuwait. J Clin Periodontol. 2005;32(7):809-14.

27. Hullah E, Turok Y, Nauta M, Yoong W. Self-reported oral
hygiene habits, dental attendance and attitudes to dentistry during
pregnancy in a sample of immigrant women in North London.
Arch Gynecol Obstet. 2008;277(5):405-9.

28. Erchick DJ, Rai B, Agrawal NK, Khatry SK, Katz J, LeClerq
SC, et al. Oral hygiene, prevalence of gingivitis, and associated
risk factors among pregnant women in Sarlahi District, Nepal.
BMC Oral Health. 2019;19(1):2.

29. Chawla RM, Shetiya SH, Agarwal DR, Mitra P, Bomble NA,
Narayana DS. Knowledge, Attitude, and Practice of Pregnant
Women regarding Oral Health Status and Treatment Needs
following Oral Health Education in Pune District of Maharashtra:
A Longitudinal Hospital-based Study. J Contemp Dent Pract.
2017;18(5):371-7.

30. Machuca G, Khoshfeiz O, Lacalle JR, Machuca C, Bullon P.
The influence of general health and socio-cultural variables on the
periodontal condition of pregnant women. J Periodontol.
1999;70(7):779-85.

31. Gil L, Minguez I, Caffesse R, Llambés F. Periodontal
Disease in Pregnancy: The Influence of General Factors and
Inflammatory Mediators. Oral Health Prev Dent. 2019;17(1):69-
73.

32. Rashidi Maybodi F, Haerian-Ardakani A, Vaziri F,
Khabbazian A, Mohammadi-Asl S. CPITN changes during
pregnancy and maternal demographic factors ‘impact on
periodontal health. Iran J Reprod Med. 2015;13(2):107-12.

33. Burt B; Research, Science and Therapy Committee of the
American Academy of Periodontology. Position paper:
epidemiology of periodontal diseases. J  Periodontol.
2005;76(8):1406-19.

34. Yas BA. Effect of repeated pregnancies on periodontal health
status. J Bagh Coll Dent. 2012; 24(3):113-5.

35. Onigbhinde O, Sorunke M, Braimoh M, Adeniyi A.
Periodontal Status and Some Variables among Pregnant Women
in a Nigeria Tertiary Institution. Ann Med Health Sci Res.
2014;4(6):852-7.

36. Saddki N, Yusoff A, Hwang YL. Factors associated with
dental visit and barriers to utilisation of oral health care services
in a sample of antenatal mothers in Hospital Universiti Sains
Malaysia. BMC Public Health. 2010; 10:75.

37. US Public Health Service. Oral health of United States
adults: national findings. Washington, DC: US Govt. Printing
Office (NIH Publ. No. 87-2868). 1987.

Copyright: © 2024 by the Author(s). License: Journal of Dental School, Publisher: Shahid Beheshti University of Medical Sciences, Tehran, Iran. This
article is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives (CC BY -
NC-ND) license. (https://creativecommons.org/licenses/by-nc-nd/4.0/)

13 Journal Dental School; Vol 42, No.1, Winter 2024; 7-13


(https:/creativecommons.org/licenses/by-nc-nd/4.0/).

