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Abstract

Background. Changes in women’s hormonal levels in different periods of their lives, such as puberty, menses, pregnancy,
menopause and oral contraceptive use, affect periodontal health. Periodontal status has been associated with adverse preg-
nancy outcomes. Subsequently, it is important for obstetricians to be aware of the effects of hormones on women's oral health.
The current study assessed obstetricians’ awareness about the effect of female sex hormones on periodontium in Yazd in
2016.

Methods. A cross-sectional study was conducted using a self-administered, structured questionnaire. Prior to the study, a
questionnaire was pre-tested and validated (ICC=0.89). The questionnaire was randomly distributed among 40 obstetricians
in Yazd. Data were analyzed with chi-squared test, t-test and ANOVA and Spearman'’s correlation coefficient, using SPSS
18.

Results. There were no significant relationships between awareness level and the age (P=-0.252), years of practice and
experience (P=-0.030) or practicing in public medical centers (P=0.121).

Conclusion. As women have special periodontal health care considerations due to fluctuations in the levels of their sex hor-
mones, this study suggests that promotion of oral health awareness among obstetricians is necessary to improve women's overall
health, especially during pregnancy.
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such as prostaglandins and cytokines.!:? Several sys-
Introduction temic factors can increase the incidence and severity
of gingivitis and periodontitis.®> Among these factors,
changes in sex hormone levels are likely to affect the
course of periodontal disease as they change the host
microbial flora.*” For example, bacteria such as
Prevotella intermedia and Capnocytophaga species

G ingivitis and periodontitis are multifactorial dis-
eases predominantly caused by several groups of
anaerobic and low-aerobic gram-negative bacteria
colonizing periodontal tissues. These bacteria in-
crease the production of proinflammatory mediators
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are more common during puberty.®® Clinically, hy-
perplastic reactions might occur in areas of the gin-
giva where the products of these bacteria accumulate.
Female hormones have also special receptors in gin-
gival tissues.’® Thus women are at increased risk for
oral diseases during puberty, menstruation, pregnancy
and menopause as well when they are taking contra-
ceptives.!* Some of the usual changes during these
different periods of life, which might lead to increased
risk of periodontal inflammation, are described be-
low.

In general, estrogen uptake can contribute to epithe-
lial keratinization, new blood vessel formation (angi-
ogenesis), gingival fibroblast proliferation and matu-
ration of gingival connective tissue.* Progesterone
also has a direct effect on prostaglandin production
and is likely to play an important role in bone resorp-
tion rate.*>'® In addition to changes during puberty,
gingival tissues are erythematous during the men-
strual cycle and somehow anesthetic before the cycle
begins. As a result, an increase in the tendency for
bleeding is observed during menstrual cycles, occa-
sionally accompanied by a slight increase in the mo-
bility of teeth.}*> During pregnancy, the levels of es-
trogen and progesterone at the end of the third tri-
mester are 10 to 30 times of the amount observed dur-
ing menstrual cycle, respectively.*® Occasionally, lo-
cal lesions such as pregnancy tumors or granulomas
can be seen during pregnancy.l’ During pregnancy,
gingivitis also occurs in up to 36-100% of pregnant
women,*® and clinical parameters such as increased
bleeding on probing and pocket depth are prevalent
during this period with no relationship with the
amount of dental plaque.® The need for periodontal
therapeutic interventions, according to CPITN (Com-
munity Periodontal Index for Treatment Needs) meas-
urements, also increases during pregnancy, indicating
the importance of periodontal care during this pe-
riod.?° Changes similar to those mentioned above dur-
ing pregnancy are seen in women taking oral contra-
ceptives (OCPs).1* Women may also experience
changes in oral mucosa during menopause, when their
hormonal levels decrease, which might cause burning
sensation, taste changes, xerostomia or gingivostoma-
titis.7'15’18'1g

Considering all these occurrences during puberty,
pregnancy, oral contraceptive use and menopause and
due to the key role of obstetricians in assessing
women over different periods of their lives, the aware-
ness of this group of healthcare providers about the
effects of hormonal fluctuations on women's perio-
dontal health is very important. On the other hand, it

should be noted that there is an undeniable relation-
ship between general health and oral health according
to many studies; in this context, periodontal disease in
a patient might increase the odds of diabetes, arthro-
sclerosis, stroke and myocardial infarction, and in par-
ticular, the chances of premature birth or low birth
weight.?2°

Periodontitis is known as a very common but also
curable disease.?® Therefore, obstetricians and gyne-
cologists as one of the healthcare providers of women
can play an important role in the prevention and treat-
ment of this disease by referring their patients to den-
tists or by encouraging them to follow oral health in-
structions.?” Unfortunately, few studies have been
conducted on the knowledge of gynecologists in this
field and to the extent that the authors are aware; there
has been no research on their attitude and knowledge
about the effect of hormonal changes on oral tissues
in our country (Iran). Hence, the aim of the present
study was to investigate the awareness of obstetricians
in Yazd about the effects of changes in female sex
hormones on periodontal health.

Methods

The protocol of this descriptive cross-sectional study
was approved by the Ethics Committee of Shahid
Sadoughi University of Medical Sciences under the
code IR.SSU.REC.1395.61.

In the present study, 40 gynecologists in Yazd, Iran,
were selected through census method. Then, their
knowledge about the effects of changes in women's
sex hormone levels on periodontal health in different
life periods (menstruation, pregnancy and meno-
pause) was measured using a researcher-made ques-
tionnaire. Gender, occupational experience, number
of years elapsed since graduation of specialists and
employment in the private or public sector were also
questioned. Finally, the participants were also asked
about the main sources of their knowledge in this
field.

Data were analyzed with SPSS 18, using t-test,
Spearman’s correlation coefficient and one-way
ANOVA. Statistical significance was set at P<0.05.

The quantitative impact method was used to deter-
mine the formal validity of the questionnaire. Scores
1, 2, 3, 4 and 5 were considered for very poor, poor,
moderate, strong and very strong options, respec-
tively. Then, the score of each question's impact was
calculated using the following formula and the score
above 1.5 was considered acceptable:

Impact score=Frequency (%) * Importance
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Questionnaire design

A guestionnaire with 12 questions was designed. Be-
fore conducting the study, validity and reliability of
the questionnaire were evaluated using experts' opin-
ions and implementation of a pilot project on 15 spe-
cialists and approved after performing a re-test. The
reliability analysis of the questionnaire showed a
Cronbach's full-scale alpha value of 89%, with good
internal consistency, a split-half reliability and valid-

ity.
Results

The mean age of the participants was 45.77 years (32-
73+4.35); the mean of their work experience was
13.83 years (1-37); and the mean score of their aware-
ness was 13.45. There was no significant relationship
between awareness and location of employment (pri-
vate or public centers) (P=0.121), age (P=-0.252) and
work experience (P=-0.030), as follows:

According to Table 1, there was no statistically signif-
icant relationship between employment in the private
or public sectors and the awareness level of partici-
pants.

According to Table 1, 90% of the participants be-
lieved that changes in female sex hormones affected
gingival condition of women. 60% of them believed
that progesterone has a role in increasing the produc-
tion of inflammatory prostaglandins. 17.5% of them
were aware of the negative impact of taking oral con-
traceptives as a long-term preventive method, while
45% of the participants did not agree to this issue.
55% of the participants believed that pregnancy can
cause periodontitis even if a pregnant mother has
good oral hygiene.

Frequency distribution of answers to some research
guestions are shown in Table 2; 70% of the partici-
pants reported thinning of oral mucosa, 75% of them
reported gingival loss and 70% of them reported xe-
rostomia as oral symptoms of the postmenopausal pe-
riod. Frequency distributions of other answers are
shown in Table 3.

Discussion

Considering the fact that most of the previous studies
have not investigated pregnancy, puberty and meno-
pause, the context for comparing the discussion was
limited. The results of the present study showed no
statistically significant difference between knowledge
levels of specialists working in public or private med-
ical centers, which is different from the results re-
ported by Patil et al,*! in which there was higher level
of knowledge of specialists working in educational
centers and public hospitals. Ninety percent of the
participants in the present study were aware of the ef-
fects of changes in female sex hormones on gingival
status. This is different from the results of studies by
Cohen? and Patil et al,* which indicated the aware-
ness of 74.7% and 32.98% of participants, respec-
tively, about the effects of women's hormonal changes
on gingival health.

This study also showed no statistically significant
relationships between the age or the occupational ex-
perience of the participants and their level of
knowledge, consistent with the results reported by
Shah et al,° who emphasized the absence of a statis-
tically significant relationship between age and
awareness of participants. On the other side, these re-
sults are different from the results reported by Cohen
et al,?® who reported that the awareness of gynecol-
ogists about periodontal diseases increased propor-
tional to their work experience. 82.5% of the partici-
pants of the present study considered premature deliv-
ery and 75% of them considered low birth weight as
the consequences of maternal periodontal disease,
which is consistent with the results of studies by Patil
et al, Shah et al, Suri, Cohen, Hashim and Laslowski,
in which most of the participants considered perio-
dontal disease as a risk factor for adverse outcomes of
pregnancy, including low birth weight or premature
delivery,'t?833 while in the study by Shenay,?® fewer
participants considered periodontal disease as a risk
factor for inappropriate pregnancy complications de-
spite their proper knowledge about oral manifesta-
tions of periodontal diseases. In a study by Bahalla,*
the participants only considered vaginal infection as a

Table 1. Frequency distributions of answers to research questions

Questions Answers
Yes No I don’t know
Number (percentage) Number (percentage) Number (percentage)
SDtgtEi;:a)nges in female sex hormones affect women's gingival 36 (90%) 2 (5%) 2 (5%)
Does progesterone play a role in increasing the production of 24 (60%) 8 (20%) 8 (20%)
inflammatory prostaglandins?
Can contraceptive pills, as a long-term prevention method, 0 0 0
have a negative effect on the gingiva? 7 (17.5%) 14 (45%) 19 (47.5%)
Can the pregnancy itself lead to periodontitis even if the preg- 22 (55%) 15 (37.5%) 3 (7.5%)

nant woman has good oral hygiene?
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Table 2. Frequency distributions of answers to research questions

Questions Answers Number (percent)
Which of the following items increases the incidence of gingivitis in Puberty* 4 (10%)
women? Menstruation* 4 (10%)
Pregnancy* 36 (90%)
Lactation 8 (20%)
Menopause* 13 (32.5%)
None of them 0 (0%)
1 don’t know 4 (10%)
During which of the following periods hormonal changes can in- Puberty 2 (5%)
crease the mobility of teeth? Menstruation 3 (7.5%)
Pregnancy* 22 (55%)
Lactation 17 (42.5%)
Menopause 14 (35%)
None of them 0 (0%)
I don’t know 6 (15%)
What is the effect of estrogen reduction on oral tissues? Reduces collagen formation in the oral connective
tissue* 17 (42.5%)
;:t;reases vascular proliferation in the gingival tis- 12 (30%)
Increases glycogen in the gingival tissue 7 (17.5%)
Reduces keratinization in the gingival tissue* 9 (22.5%)
Which of the following is related to premenstrual syndrome? Nausea* 16 (40%)
Exaggerated response to pain* 15 (37.5%)
Increased tendency to sugar consumption® 24 (60%)
Reduced salivary flow 7 (17.5%)
Less tolerance during dental treatment* 12 (30%)
None of them 0 (0%)
I don’t know 6 (15%)
In which period of pregnancy the chances of gingival inflammation First trimester 8 (20%)
are high? Second trimester 8 (20%)
Third trimester* 13 (32.5%)
No difference 8 (20%)
I don’t know 3 (7.5%)
Gingival inflammation during pregnancy increases the chance of Fetal death 4 (10%)
which of the following? Preeclampsia* 12 (30%)
Premature birth* 33 (82.5%)
Developmental deficiency 0 (0%)
Low birth weight* 30 (75%)
None of them 1 (2.5%)
I don’t know 3 (7.5%)
In the presence of gingival inflammation during pregnancy, which Using mouthwash* 32 (80%)

of the following can be prescribed if necessary?

Scaling and root planing*
Amoxicillin*
Metronidazole

I don’t know

15 (37.5%)
25 (62.5%)
14 (35%)
3 (7.5%)

cause of low birth weight or premature delivery and
only reported infectious endocarditis as the main con-
sequence of periodontal disease. In a study by Rah-
man et al,*® less than half of the participants were
aware of the relationship between periodontal disease
and premature delivery, which is different from the
present findings. A study by Nagarakanti*® showed
low knowledge levels regarding periodontal disease
as a risk factor in PLBW, with 10.5% of the respond-
ents considering it to be a risk factor, which is also
different from our results. About 30% of participants
in our study reported higher prevalence of preeclamp-
sia or pregnancy-related hypertension in the presence
of maternal periodontal disease.

Only a small proportion of participants in the pre-
sent study (17.5%) were aware of the negative effects
of contraceptives on the status of periodontium in
long-term use (for example, as a usual prevention

method), consistent with the study by Patil et al.** This
little awareness might be due to the limited number of
studies on the relationship between use of oral contra-
ceptives and periodontal health referred in the main
textbooks of gynecology courses. 80% of the partici-
pants in the present study considered use of oral
mouthwashes, 62.5% of them considered amoxicillin

Table 3. Absolute and relative frequency distributions
of responses to the question ""Which one is prevalent
during menopause?"

Answer Number (percent)

Thinning of the oral mucosa* 28 (70%)
Mouth burning* 15 (37.5%)
Gingival recession* 30 (75%)
Xerostomia* 28 (70%)
Changes in taste sensation* 18 (45%)
Decreased salivary flow 1(2.5%)
None of them 0 (0%)

I don’t know 4 (10%)

*correct answers
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prescription and 35% of them considered metronida-
zole prescription as a safe therapy in the case of gin-
gival inflammation during pregnancy. In Patil et al*!
study, 61.29% of the participants prescribed mouth-
washes, antibiotics and analgesics for their patients if
their patients had signs of gingival inflammation. Alt-
hough these findings can indicate their attention to
maintaining of oral health during pregnancy, it should
be noted that metronidazole has contraindications in
pregnant women and it is associated with an increased
risk of spontaneous abortion®” and gynecologists need
to be well informed about prescribing metronidazole.

According to the present study, the majority of ob-
stetricians and gynecologists were aware of the effects
of female hormones on inflammation, including the
effect of progesterone on intensification of inflamma-
tory process (60%) and effect of estrogen on reducing
the process of repair in gingival tissues, such as colla-
gen changes (42.5%), but few of them (22.5%) were
aware of the effect of estrogen on reduction of gingi-
val tissue keratinization.

Most gynecologists (90%) were aware of the effect
of hormonal changes on increasing the prevalence of
gingivitis during pregnancy but in the study by
Nutalapati,®® only about half the gynecologists
(58.3%) were aware that gingival diseases occur at a
higher rate in pregnant women. There was no agree-
ment on the peak time of incidence of gingival
changes during pregnancy in our study. About one-
third of the participants (32.5%) mentioned that more
often there were gingival changes in the third tri-
mester. A significant percentage of participants
(32.5%) also believed that changes in menopause are
associated with an increased incidence of gingivitis
and they were aware of its effect on clinical signs such
as gingival recession (75%), oral thinning of the oral
cavity and xerostomia (70%) and changes in the taste
sensation (45%). However, a small number of partic-
ipants (10%) indicated the occurrence of gingival
changes during puberty and menstruation, indicating
a need for more information in this area by gynecol-
ogists.

Interestingly, more than half of the participants
(55%) thought that pregnancy can still cause perio-
dontitis even if pregnant women have good oral hy-
giene, while this is a common misconception that per-
iodontitis will not occur if oral hygiene is proper. Re-
garding the presence of periodontal infection as an in-
dependent risk factor for pregnancy adverse outcomes
and its curability and preventability, inclusion of per-
iodontal care in women's health programs can prevent
unwanted side effects of pregnancy and consequences
of other female hormonal changes such as puberty and

menopause on periodontal tissues. This study recom-
mends that gynecologists encourage their patients to
refer for oral health examinations during their hormo-
nal changes, especially before planning for preg-
nancy.

Conclusion

Women have special periodontal healthcare consider-
ations during their sex hormone fluctuations. Our re-
sults suggest that an increase in dental health ac-
knowledgment among obstetricians is necessary to
improve women’s health and pregnancy outcomes.
Gynecologists and obstetricians are recommended to
refer pregnant women to dental health centers for rou-
tine oral health examinations in addition to other rou-
tine check-ups during their pregnancy such as blood
tests, anomaly tests, etc.

Acknowledgments
The authors wish to thank all the participant gynecologists.
Funding

This research was supported by Shahid Sadoughi Univer-
sity of Medical Sciences.

Competing interests

The authors declare that they have no competing interests
with regards to authorship and/or publication of this work.

Ethics approval

The Research Ethics Committee of Shahid Sadoughi Uni-
versity of Medical Sciences for this study waived the need
for an ethics approval.

References

1. Page RC. The role of inflammatory mediators in the
pathogenesis of periodontal disease. J Periodontal Res.
1991;26(3 Pt 2):230-42.

2. Page RC, Kornman KS. The pathogenesis of human
periodontitis: an introduction. Periodontol 2000. 1997;14:9-
11.

3. Kinane DF, Marshall GJ. Periodontal manifestations of
systemic disease. Aust Dent J. 2001;46(1):2-12.

4. Apoorva, S.M, Suchetha, A. Effect of sex hormones on
periodontium. Indian J. Dent. Sci. 2010; 2: 36-40.

5. Hofbauer LC, Heufelder AE. Role of receptor activator of
nuclear factor-kappaB ligand and osteoprotegerin in bone
cell biology. J Mol Med (Berl). 2001;79(5-6):243-53.

6. Parkar M, Tabona P, Newman H, Olsen I. IL-6 expression by
oral fibroblasts is regulated by androgen. Cytokine.
1998;10(8):613-9.

7. Amar S, Chung KM. Influence of hormonal variation on the
periodontium in women. Periodontol 2000. 1994;6:79-87.

8. Yokoyama M, Hinode D, Masuda K, Yoshioka M, Grenier
D. Effect of female sex hormones on Campylobacter rectus
and human gingival fibroblasts. Oral Microbiol Immunol.
2005;20(4):239-43.



34

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Rashidi Maybodi et al.

Gusberti FA, Mombelli A, Lang NP, Minder CE. Changes in
subgingival microbiota during puberty. A 4-year longitudinal
study. J Clin Periodontol. 1990;17(10):685-92.

Steinberg BJ, Minsk L, Gluch JI, Giorgio SK. Women’s Oral
Health Issues. In: Clouse AL, Sherif K, editors. Women’s
Health in Clinical Practice: A Handbook for Primary Care.
Totowa, NJ: Humana Press; 2008. p. 273-93.

Patil SN, Kalburgi NB, Koregol AC, Warad SB, Patil S,
Ugale MS. Female sex hormones and periodontal health-
awareness among gynecologists — A questionnaire survey.
The Saudi Dental Journal. 2012;24(2):99-104.

Mascarenhas P, Gapski R, Al-Shammari K, Wang HL.
Influence of sex hormones on the periodontium. J Clin
Periodontol. 2003;30(8):671-81.

Gallagher JC, Kable WT, Goldgar D. Effect of progestin
therapy on cortical and trabecular bone: comparison with
estrogen. Am J Med. 1991;90(2):171-8.

Prasanna J, Karunakar P, N. Sravya M, Madhavi B, Manasa
A. Detrimental consequences of women life cycle on the oral
cavity. Journal of Oral Research and Review. 2018;10(1):39-
44,

Machtei EE, Mahler D, Sanduri H, Peled M. The effect of
menstrual cycle on periodontal health. J Periodontol.
2004;75(3):408-12.

Zachariasen RD. Ovarian hormones and oral health:
pregnancy gingivitis. Compendium. 1989;10(9):508-12.
Grodstein F, Colditz GA, Stampfer MJ. Post-menopausal
hormone use and tooth loss: a prospective study. J Am Dent
Assoc. 1996;127(3):370-7, quiz 92.

Carrillo-de-Albornoz A, Figuero E, Herrera D, Bascones-
Martinez A. Gingival changes during pregnancy: II.
Influence of hormonal variations on the subgingival biofilm.
J Clin Periodontol. 2010;37(3):230-40.

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.

Maybodi FR, Haerian-Ardakani A, Vaziri F, Khabbazian A,
Mohammadi-Asl S. CPITN changes during pregnancy and
maternal demographic factors ‘impact on periodontal health.
Iranian journal of reproductive medicine. 2015;13(2):107.
Gibbs RS. The relationship between infections and adverse
pregnancy outcomes: an overview. Ann Periodontol.
2001;6(1):153-63.

Al-Habashneh R, Aljundi SH, Alwaeli HA. Survey of
medical doctors' attitudes and knowledge of the association
between oral health and pregnancy outcomes. Int J Dent Hyg.
2008;6(3):214-20.

Jeffcoat MK, Geurs NC, Reddy MS, Cliver SP, Goldenberg
RL, Hauth JC. Periodontal infection and preterm birth:
results of a prospective study. J Am Dent Assoc.
2001;132(7):875-80.

Lopez NJ, Smith PC, Gutierrez J. Periodontal therapy may
reduce the risk of preterm low birth weight in women with
periodontal disease: a randomized controlled trial. J
Periodontol. 2002;73(8):911-24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Haerian-Ardakani A, Eslami Z, Rashidi-Meibodi F, Haerian
A, Dallalnejad P, Shekari M, et al. Relationship between
maternal periodontal disease and low birth weight babies.
Iranian journal of reproductive medicine. 2013;11(8):625.
Shenoy RP, Nayak DG, Sequeira PS. Periodontal disease as
a risk factor in pre-term low birth weight--an assessment of
gynecologists' knowledge: a pilot study. Indian J Dent Res.
2009;20(1):13-6.

Baseer MA, Rahman G, Asa'ad F, Alamoudi F, Albluwi F.
Knowledge, attitude and practices of gynecologists regarding
the prevention of oral diseases in Riyadh city, Saudi Arabia.
Oral Health Dent Manag. 2014;13(1):97-102.

Cohen L, Schaeffer M, Davideau JL, Tenenbaum H, Huck O.
Obstetric knowledge, attitude, and behavior concerning
periodontal diseases and treatment needs in pregnancy:
influencing factors in France. J Periodontol. 2015;86(3):398-
405.

Shah HG, Ajithkrishnan CG, Sodani V, Chaudhary NJ.
Knowledge, attitude and practices among Gynecologists
regarding Oral Health of expectant mothers of Vadodara
City, Guijarat. International Journal of Health Sciences.
2013;7(2):136-40.

Laslowski P, Politano GT, Raggio DP, Silva S, Imparato
JCP. Physician's knowledge about dental treatment during
pregnancy. RGO. 2012;60(3):297-303.

Patil S, Thakur R, K M, Paul ST, Gadicherla P. Oral Health
Coalition: Knowledge, Attitude, Practice Behaviours among
Gynaecologists and Dental Practitioners. Journal of
International Oral Health : JIOH. 2013;5(1):8-15.

Suri V, Rao NC, Aggarwal N. A study of obstetricians'
knowledge, attitudes and practices in oral health and
pregnancy. Educ Health (Abingdon). 2014;27(1):51-4.
Hashim R, Akbar M. Gynecologists’ knowledge and
attitudes regarding oral health and periodontal disease
leading to adverse pregnancy outcomes. Journal of
International Society of Preventive & Community Dentistry.
2014;4(Suppl 3):S166-S72.

Bhalla A, P AK. Dental awareness and attitudes among
gynaecologists/obstetricians in Kanpur city, Uttar Pradesh.
Reviews of progress 2013;1(3):1-8.

Rahman G, Asa'ad F, Baseer MA. Periodontal health
awareness among gynecologists in Riyadh, Saudi Arabia. J
Int Soc Prev Community Dent. 2015;5(3):211-7.
Nagarakanti S. Knowledge, attitude and practice towards
periodontal diseases among gynaecologists: A pilot study.
Journal of Obstetrics and Gynaecology. 2012;32(1):62-3.
Muanda FT, Sheehy O, Berard A. Use of antibiotics during
pregnancy and risk of spontaneous abortion. Cmaj.
2017;189(17):E625-e33.

Nutalapati R, Ramisetti A, Mutthineni RB, Jampani ND,
Kasagani SK. Awareness of association between
periodontitis and PLBW among selected population of
practising gynecologists in Andhra Pradesh. Indian Journal
of Dental Research. 2011;22(5):735.



