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Abstract

Objective: To analyze the differences in periodontal severity between perimenopausal and
postmenopausal women with chronic periodontitis. Material and Methods: A cross-sectional
study with 63 subjects, comprising 27 perimenopausal and 36 postmenopausal women, aged 45—
59 years, was conducted in East Jakarta. The women were interviewed regarding their
perimenopausal and postmenopausal status; they underwent a periodontal examination for
periodontal pockets, attachment loss, gingival recession, plaque index, debris index, calculus
index, oral hygiene index, papilla bleeding index, and tooth mobility. Independent T-test and
Mann-Whitney U test were used for bivariate analysis. Results: There were significant
differences (p<0.05) in age between perimenopausal and postmenopausal women (p=0.01);
however, no significant differences (p>0.05) in gingival recession (p=0.33) or tooth mobility
(p=0.84) were observed. Independent t-test revealed no significant differences in pocket depth
(p=0.95), attachment loss (p=0.71), plaque index (p=0.89), debris index (p=0.52), calculus index
(p=0.46), oral hygiene index (p=0.48), or papilla bleeding index (p=0.63) between
perimenopausal and postmenopausal women. Conclusion: There was no difference in periodontal
severity between perimenopausal and postmenopausal women; however, the current study
obtained valuable information regarding periodontal severity in perimenopausal and
postmenopausal women.
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Introduction

The prevalence and severity of gingivitis increase at the peak age of 21-30 years, whereas
those of periodontitis increases significantly in individuals aged >40 years. The severity of
periodontitis may increase with age [17]. Various studies have shown that the prevalence of
periodontitis is generally lower in women than in men; however, this is not observed in the older
population [27].

The proportion of elderly women with periodontitis continues to increase; a more prolonged
life indicates that more disability increases are associated with chronic infections, including
periodontitis. Puberty, menstruation, pregnancy, and menopause are the stages that occur in the life
of women; these stages affect their physical condition, particularly the condition of the oral cavity.
This is inseparable from the biological and endocrinological changes that occur in the body, such as
hormonal changes that affect our health [2,37.

Steroid sex hormones play an important role in the development of periodontal disease.
Estrogen is a steroid sex hormone associated with periodontal health. Estrogen receptors are
expressed in the periodontium and mucosa of the oral cavity; thus, the levels of this hormone are
directly related to the condition of the oral cavity [47]. Previous authors showed a complex
interaction among steroid hormones, periodontal tissues, and microorganisms in perimenopausal and
postmenopausal women [57].

The perimenopausal phase is the menopausal transition period that spans the last few years
prior to the last menstrual period and ends 12 months after; this phase can last from 4—10 years.
Perimenopause, commonly referred to as climacteric, is a period of crucial physical, emotional, and
psychological changes in a woman’s life [67]. The postmenopausal phase begins approximately 12
months after menopause. The transitional period before menopause can be psychologically traumatic
and confusing because there is sadness regarding the loss of reproductive ability; however, a
simultaneous feeling of being free from the monthly routine and finding a new status toward
maturity is experienced [77]. Postmenopausal estrogen deficiency affects the immune system because
it plays a role in improving the body’s immune system. Changes in the immune system make
individuals susceptible to the development of periodontitis [8,97.

Postmenopausal women have a higher risk of periodontitis than premenopausal women [107].
This is consistent with the findings that postmenopausal women have a significantly higher plaque
index than premenopausal and perimenopausal women. This indicates that postmenopausal women
can have more severe periodontal destruction than premenopause and perimenopause [117].

This menopausal symptom is a consequence of aging and is sometimes painless. Generally,
women who enter the stage of menopause experience discomfort in the oral cavity [4,7]. The
present study aimed to analyze the differences in periodontal severity between perimenopausal and

postmenopausal patients with chronic periodontitis.

Material and Methods
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Study Design

This cross-sectional study was conducted in East Jakarta with perimenopausal and
postmenopausal women aged 45—59 years having chronic periodontitis. Demographic data were
obtained via interview. Women with a history of oophorectomy, hormone replacement therapy,
diabetes mellitus, smoking, or periodontal treatment in the six months prior to examination were

excluded.

Data Collection

Perimenopause is a condition in which a woman has not yet entered menopause and often
suffers from amenorrhea, which lasts for at least 60 days, or an extension of the menstrual cycle for
>7 days, and has experienced at least three symptoms of menopause, whereas postmenopause is a
condition in which a woman has stopped menstruating for >12 months in a row. Perimenopause and
postmenopausal status were determined by interviewing the subject. Did the subject feel pain during
menstruation before; Did the subject's menstrual cycle extend long before?; How long has the subject
not been menstruating? [12-14].

Periodontal severity assessment was performed through clinical examination of the pocket
depth, attachment loss, gingival recession, plaque index, debris index, calculus index, oral hygiene
index, papilla bleeding index, and mobility using a dental mirror, an UNC 15 Color Probe (Hu-
Friedy Mfg. Co., LLC, Chicago, IL, USA) with a black band for each millimeter up to 15 millimeters
and dental explorer [157. Chronic periodontitis was diagnosed on the basis of the results of clinical
examination of pocket depth, attachment loss, and gingival recession on six sides of each tooth: the
mesiobuccal, midbuccal, distobuccal, mesiolingual/palatal, midlingual/palatal, and
distolingual/palatal surfaces. The pocket depth was measured from the base of the pocket to the
gingival margin, and attachment loss in the tooth with recessed gingiva was measured as the depth
of the pocket plus the distance from the cementoenamel junction to the gingival margin (gingival
recession); when the gingival margin was at the cementoenamel junction, the attachment loss was
equal to the pocket depth; however, if gingiva enlargement was observed, the attachment loss was
considered as pocket depth minus the distance from the gingival margin to the cementoenamel
junction [16-187.

The examination was conducted twice by the same examiner; first, all the teeth (except the
third molar and radix) were checked; then, the examiner re-examined them one hour later [19-217.
A single examiner performed all clinical examinations, with the aid of one dental assistant for
recording purposes. The intra-examiner agreement between clinical examinations was good, with an
error rate of only =1 mm.

Examination of the plaque index was performed on four sides of each tooth: the distofacial,
facial, mesiofacial, and lingual surfaces. The Greene and Vermillion Oral Hygiene Index (OHI) was
calculated by summing the debris and calculus indices of each subject. Examination of the debris and
calculus indices was performed on two sides of each tooth: the buccal and palatal/lingual surfaces.

The papilla bleeding index was examined at the palatal surface for the upper right maxillary area,
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whereas for the upper left maxillary area, it was examined at the buccal surface. For the lower-left
mandibular area, the examination was performed at the lingual surface, whereas for the lower right
mandibular area, the examination was performed at the buccal surface. Examination of mobility was
performed by applying pressure to each tooth using the ends of two instruments and trying to rock
the tooth gently in a buccolingual direction and calculating the number of mobile teeth in each

subject [22-247.

Data Analysis

Data were analyzed using IBM SPSS Statistics Software, version 20 (IBM Corp., Armonk,
NY, USA). Statistical analysis was performed using the Kolmogorov-Smirnov test for data normality
test, in addition to independent T-test and Mann-Whitney U test for bivariate analysis, with a

significance level set at 5%.

Ethical Aspects
All subjects approved and signed informed consent prior to enrolment in the study, which
was approved by the Dental Research Ethics Committee (REPKG), Faculty of Dentistry, Universitas

Indonesia.

Results

Initially, 65 women were willing to participate; however, two women refused to fast while
being examined; thus, 68 women (27 perimenopausal and 36 postmenopausal) were enrolled.
Perimenopausal women had an average of 4.14 £ 1.16 symptoms of menopause, whereas, in

postmenopausal women, the mean duration of menopause was 6.16 * 4.62 years (Table 1).

Table 1. Distribution of participants according to demographic and menopausal characteristics.

Variables Mean (SD)
Age (Years) 51.10 (£ 4.62)
Number of Pregnancies 2.73 (£ 1.71)
Number of Menopausal Years 6.16 (+ 4.62)
Number of Menopausal Symptoms 4.14 (£ 1.16)

The mean pocket depth of the teeth in the women was lower than the average value of
attachment loss. Attachment loss had the highest mean value among the periodontal parameters,
whereas tooth mobility had the lowest mean value (Table 2).

The minimum age of perimenopausal and postmenopausal women was the same, i.e., 45 years
(Table 38). There was a significant difference (p<0.05) in age between perimenopausal and
postmenopausal women; however, no significant difference (p>0.05) was observed in a gingival
recession or tooth mobility. No significant difference (p>0.05) in the pocket depth, attachment loss,
plaque index, debris index, calculus index, OHI, or papilla bleeding index between perimenopausal

and postmenopausal women were observed.
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Table 2. Distribution of participants according to periodontal parameters.

Periodontal Parameters Mean (SD)
Pocket Depth (mm) 1.68 (£ 0.41)
Attachment Loss (mm) 2.65 (+ 0.74)
Gingival Recession (mm) 0.97 (£ 0.47)
Plaque Index 1.11 (£ 0.53)
Debris Index 1.20 (£ 0.53)
Calculus Index 0.93 (£ 0.48)
Oral Hygiene Index 2.13 (£ 0.98)
Papilla Bleeding Index 1.96 (+ 0.97)
Number of Mobile Teeth (Per Subject) 0.71 (£ 1.28)

The mean pocket depth of the teeth in the women was lower than the average value of
attachment loss. Attachment loss had the highest mean value among the periodontal parameters,

whereas tooth mobility had the lowest mean value (Table 8).

Table 3. Difference in the periodontal severity between perimenopausal and postmenopausal women.

Variables Perimenopau?al Postmenopaus?l

Mean (SD) Min—-Max Mean (SD) Min—-Max p-value
Age (Years) 47.38 (£ 2.49) 45—55 53.92 (£ 3.76) 45—59 0.012*
Pocket Depth (mm) 1.67 (£ 0.38) 0.83—2.53 1.68 (£ 0.43) 1.07-3.85 0.95b
Attachment Loss (mm) 2.61 (£ 0.83) 1.08—4.88 2.68 (£ 0.67) 1.57—4.85 0.71b
Gingival Recession (mm) 0.93 (£ 0.56) 0.10-2.47 0.99 (£ 0.41) 0.19-1.94 0.33%
Plaque Index 1.12 (£ 0.55) 0.14—2.33 1.10 (£ 0.53) 0.31-2.11 0.89b
Debris Index 1.15 (£ 0.57) 0.15-2.55 1.28 (+ 0.49) 0.26-2.32 0.52b
Calculus Index 0.88 (£ 0.51) 0.06-2.05 0.97 (% 0.46) 0.08-2.20 0.46"
Oral Hygiene Index 2.03 (£ 1.06) 0.21-4.61 2.21 (£ 0.92) 0.34—4.25 0.4:8b
Papilla Bleeding Index 1.89 (£ 1.08) 0.07-8.50 2.01 (£ 0.89) 0.36-3.44 0.63b
No. of Mobile Teeth (Per Subject) 0.88 (£ 1.55) 0.00-6.00 0.58 (£1.05) 0.00—4.00 0.84#

aMann-Whitney U test; "Independent T-test; *Statistically Significant.

Discussion

The mean age of the women was 51.10 & 4.62 years (range, 45-59). The minimum age of 45
years corresponds to the age at which follicular cells, which are a measure of ovarian function, begin
to degenerate. This is consistent with the findings of the study by Ahsan et al. that the average age
of menopause is 45 years [25]. The maximum eligible age for enrolment in the present study was 59
years because individuals aged =60 years are considered elderly in Indonesia and were not included
in the study [267].

The average number of pregnancies in the women of the present study was 2.73 £ 1.71,
indicating that the average number of children per subject was 2—3. The number of pregnancies
affects the aged of natural menopause, where women who have more children enter menopause
longer [27].

Perimenopause is the turning point for physical, emotional, and psychological changes in a
woman'’s life. During this phase, various symptoms occur with different degrees, ranging from low,

middle, high, to very high, occurring gradually between the age of 40 and 50 years. Steroid sex
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hormone levels vary during perimenopause, resulting in a hormonal imbalance; during this
menopausal transition, there is a decrease in estrogen production [11,28,297, triggering
inflammation that manifests in an increase in the release of pro-inflammatory cytokines, resulting in
decreased physical function [807. Estrogen receptors are highly expressed in the periodontium; thus,
a hormonal imbalance in perimenopausal and postmenopausal women significantly affects the
periodontium [11,287). This is consistent with previous findings that the highest prevalence of oral
discomfort is observed during the perimenopausal and postmenopausal (43%) periods as compared
with that in the premenopausal period (6%) [47].

The severity of periodontitis based on attachment loss is divided into three levels: mild (1-2
mm), moderate (3—4 mm), and severe (=5 mm) [817; thus, women in the present study had moderate
severity (2.65 £ 0.74 mm) (Table 2). Oral hygiene status of the subjects is divided into three
categories: good (0—1.2), moderate (1.8—3.0), and bad (8.1-6.0) [327; hence, women in the present
study had moderate oral hygiene (2.13 + 0.98) (Table 2). This is consistent with previous findings
that there is a relationship between periodontal status and oral hygiene [827].

Natural menopausal age worldwide is 45—55 years. In the present study, there was a
significant difference in age between perimenopausal and postmenopausal women (p<0.01). The
mean age of perimenopausal women in the present study was 47.33 + 2.49 years, consistent with
similar findings [837], whereas that of postmenopausal women was 53.92 * 3.76 years.
Understanding age-related factors at menopause is important because early menopause can increase
risk factors for diseases associated with estrogen deficiency, such as osteoporosis [837].

In the present study, there were no differences in the pocket depth, attachment loss, or
gingival recession between perimenopausal and postmenopausal women (p>0.01). Menopause does
not significantly affect the severity of periodontal disease or tooth loss. Various other factors are
considered to affect the progression of periodontal disease versus menopause alone [347]. There is no
difference in pocket depth or attachment loss between postmenopausal women who received
hormone therapy than those who did not [357.

Estrogen deficiency causes women to experience oxidative stress as well as periodontitis;
polymorphonuclear (PMN) cells actively produce reactive oxygen species, causing oxidative stress
and inducing periodontal damage [11]. Women have higher attachment loss than men [367.
Hormonal fluctuations occur during the menopausal transition period. Reduced estrogen levels
result in increased pro-inflammatory cytokine release because estrogen plays an important role in the
inhibition of cytokines such as interleukin-1, resulting in chronic periodontitis [30,37]. Qasim et al.
found significant differences in the calculus index, plaque index, pocket depth, and salivary flow
between premenopausal and postmenopausal women [387].

The present study found no differences in oral hygiene between perimenopausal and
postmenopausal women (Table 3); however, the mean oral hygiene level in both groups of women
was moderate (Table 2), and oral hygiene is associated with oral health, which is becoming a public

health concern [387. In the present study, the plaque and papilla bleeding indices were higher in
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postmenopausal than in perimenopausal women, although the difference was not significant. The
previous study demonstrated that there is no difference in the plaque and papilla bleeding indices
between postmenopausal women with osteopenia and osteoporosis [897].

Periodontitis occurs as a result of bacterial interactions with the host, which cause initiation
of the immune response and lead to the loss of collagen support from teeth and induction of alveolar
bone loss, the latter of which can lead to tooth mobility [407. In the present study, both groups had
women with mobile teeth; however, this number was greater in perimenopausal women than in
postmenopausal women. There was no difference in the number of subjectivity gears between
perimenopausal and postmenopausal women (Table 3). This study was a cross-sectional study where
the data analysis showed a descriptive and difference of periodontal status between perimenopause
and postmenopause, but could not show a cause-effect relationship of this matter so that this became

one of the limitations in this study in addition to the small number of subjects.

Conclusion

The primary cause of periodontitis is a bacterial plaque, in which estrogen hormone
deficiency is one of the factors that contribute to periodontal damage. In the present study, no
difference was found in periodontal severity between perimenopausal and postmenopausal women;
however, the present study obtained valuable information regarding periodontal severity in

perimenopausal and postmenopausal women.

Authors’ Contributions: PW contributed to conception and data design, performed the experiment, analysis,
and interpretation and wrote the manuscript; SLCM contributed to conception, data design, analysis,
interpretation and critically revised the manuscript; LSK contributed to conception and data design,
interpretation and critically revised the manuscript; FMT and SRP performed the experiments and AB
contributed to critically revised the manuscript.

Financial Support: Hibah PITTA 2018 and funded by DRPM Universitas Indonesia (No.
2160/UN2.R3.1/HKP 05.00/2018).

Conflict of Interest: The authors declare no conflicts of interest.

References

[1]  Hossain ZM, Fageeh HN, Elagib MFA. Prevalence of periodontal diseases among patients attending the outpatient
department at the College of Dentistry, King Khalid University, Abha, Saudi Arabia. City Dent Coll J 2013;10(1):9-
12. https://doi.org/10.3329/cdcj.v10i1.13835

[e] Gupta N, Sprouse L, Sadeghi G, Thacker H, Williams K, Palomo L. Social deteminants of health and periodontitis
in postmenopausal women. J Dent Dental Med 2018; 1(1):1-6. https://doi.org/10.31021/jddm.20181106

[8]  SuriV, Suri V. Menopause and oral health. ] MidLife Health 2014; 5(3):115-20.
https://doi.org/10.4103/0976-7800.141187

[4] Meurman JH, Tarkkila L, Tiitinen A. The menopause and oral health. Maturitas 2009; 63(1):56-62.
https://doi.org/10.1016/j.maturitas.2009.02.009

[5] Tarkkila L, Kari K, Furuholm J, Tiitinen A, Meurman JH. Periodontal disease-associated micro-organisms in peri-
menopausal and post-menopausal women using or not using hormone replacement therapy. A two-year follow-up
study. BMC Oral Health 2010; 10:10. https://doi.org/10.1186/1472-6831-10-10

)@ !

BY



Pesqui. Bras. Odontopediatria Clin. Integr. 2019; 19:e5091

[6]

[7J
[8]

9]
[10]

[11]

[12]
[18]

[14]
[15]

[16]
[17]
(18]
[19]
[20]
[o1]

[22]
[23]
[24]
[25]

[26]

[27]
[28]

[29]

[30]

Rodriguez-Landa JF, Puga-Olguin A, German-Ponciano LJ, Garcfa-Rfos RI, Soria-Fregozo C. Anxiety in Natural
and Surgical Menopause - Physiologic and Therapeutic Bases. In: Durbano F. A Fresh Look at Anxiety Disorders.
London: IntechOpen, 2015. p. 173-196. https://doi.org/10.5772/60621

Sakhalkar MN. Awareness of middle aged women about changes and it’s effect on health during menopause. Rev
Res J 20144 44(3):1—5.

Mohan RPS, Gupta A, Kamarthi N, Malik S, Goel S, Gupta S. Incidence of oral lichen planus in perimenopausal
women: A cross sectional study in western Uttar pradesh population. J MidLife Health 2017; 8(2):70-4.
https://doi.org/10.4103/jmh.JMH_384_17

Bhat SP, Saloda N, Bhat N, Saloda N. Assessment of periodontal status of postmenopausal women attending dental
clinics. Int J Recent Sci Res 2017; 8(3):16089-94. https://doi.org/10.24827/ijrsr.2017.0803.0072

Varghese T, Madhumala R, Ravi RS, Varghese A. Evaluation of periodontal status among premenopausal and
postmenopausal women - A Comparative Study. Ann Int Med Dent Res 2016; 2(6):46-9.
https://doi.org/10.21276/aimdr.2016.2.6. DE10

Chandra RV, Sailaja S, Reddy AA. Estimation of tissue and crevicular fluid oxidative stress marker in
premenopausal, perimenopausal and postmenopausal women with chronic periodontitis. Gerodontology 2017;
34(3):382-9. https://doi.org/10.1111/ger.12279

Nayak G, Kamath A, Kumar P, Rao A. A study of quality of life among perimenopausal women in selected coastal
areas of Karnataka, India. ] MidLife Health 2012; 3(2):71-5. https://doi.org/10.4103/0976-7800.104456

Kim MJ, Cho J, Ahn Y, Yim G, Park HY. Association between physical activity and menopausal symptoms in
perimenopausal women. BMC Womens Health 20145 14:122. https://doi.org/10.1186/1472-6874-14-122

Prior JC. Clearing confusion perimenopause. BC Med J 2005; 47(10):538-42.

Zimmermann H, Hagenfeld D, Diercke K, El-Sayed N, Fricke J, Greiser KH, et al. Pocket depth and bleeding on
probing and their associations with dental, lifestyle, socioeconomic and blood variables: A cross-sectional,
multicenter feasibility study of the German national cohort. BMC Oral Health 2015; 15:7.
https://doi.org/10.1186/1472-6831-15-7

Singh A, Sharma RK, Tewari S, Narula SC. Correlation of tooth mobility with systemic bone mineral density and
periodontal status in Indian women. J Oral Sci 2012; 54(2):177-82. https://doi.org/10.2334/josnusd.54.177
Nield-Gehrig JS. Fundamentals of Periodontal Instrumentation and Advanced Root Instrumentation. 6t ed.
Baltimore: Wolters Kluwer / Lippicott Williams & Wilkins; 2008. p. 441-453.

Michalowicz BS, Hodges JS, Pihlstrom BL. Is change in probing depth a reliable predictor of change in clinical
attachment loss? J Am Dent Assoc 2013; 144(2):171-8. https://doi.org/10.14219/jada.archive.2013.0096

Hill EG, Slate EH. A semi-parametric bayesian model of inter- and intra-examiner agreement for periodontal
probing depth. Ann Appl Stat 2014; 8(1):331-51. https://doi.org/10.1214/13-A0OAS688

Drucker SD, Prieto LE, Kao DW. Periodontal probing calibration in an academic setting. J Dent Educ 2012;
76(11):1466-73.

Zanatta FB, Ardenghi TM, Antoniazzi RP, Pinto TM, Rosing CK. Association between gingival bleeding and
gingival enlargement and oral health-related quality of Life (OHRQoL) of subjects under fixed orthodontic
treatment: A cross-sectional study. BMC Oral Health 2012; 12:53. https://doi.org/10.1186/1472-6831-12-53
Bathla S. Epidemiology of Gingival and Periodontal Diseases. In: Bathla S. Periodontal Revisited. New Delhi:
Jaypee Brothers Medical Publishers; 2011. pp. 48-51.

Bathla S. Clinical diagnosis. In: Bathla S. Periodontal Revisited. New Delhi: Jaypee Brothers Medical Publishers;
2011. pp. 215-229.

Mistry S, Kundu D, Bharati P. Epidemiology: It’s Application in Periodontics. In: Manakil J. Periodontal Diseases -
A Clinician's Guide. London: IntechOpen, 2012. pp. 254-278.

Ahsan M, Mallick AK, Singh R, Prasad RR. Assessment of menopausal symptoms during perimenopause and
postmenopause in tertiary Care Hospital. J Basic Clin Reprod Sci 2015; 4(1):14-9.
https://doi.org/10.4103/2278-960X.153516

Adioetomo SM, Mujahid G. Indonesia on the threshold of population ageing. UNFPA Indones Monogr Series 1.
Available at: https://indonesia.unfpa.org/sites/default/files/pub-pdf/ BUKU_Monograph_No1_Ageing 03_Low-
res.pdf. [Accessed on December, 14 20187

Golshiri P, Akbari M, Abdollahzadeh MR. Age at natural menopause and related factors in Isfahan, Iran. J
Menopausal Med 2016; 22(2):87-93. https://doi.org/10.6118/jmm.2016.22.2.87

Pavicin IS, Dumanci¢ J, Juki¢ T, Badel T. The relationship between periodontal disease, tooth loss and decreased
skeletal ~ bone  mineral  density in  ageing  women.  Gerodontology = 2017; = 84(4):441-5.
https://doi.org/10.1111/ger.12290

Santoro  N. Perimenopause: From research to practice. J Womens Health 2016; 25(4):332-9.
https://doi.org/10.1089/jwh.2015.5556

Malutan AM, Dan M, Nicolae C, Carmen M. Proinflammatory and anti-inflammatory cytokine changes related to
menopause. Prz Menopauzalny 20145 13(3):162-8. https://doi.org/10.5114/pm.2014.43818




Pesqui. Bras. Odontopediatria Clin. Integr. 2019; 19:e5091

[s1]

[s2]

[38]

[34]
[35]

[36]
[37]
[35]
[39]

[40]

Qathani NA Al JB, Deepthi A, KB, Vijayakumari. Prevalence of chronic periodontitis and its risk determinants
among female patients in the Aseer Region of KSA. J Taibah Univ Med Sci 2017; 12(38):241-8.
https://doi.org/10.1016/).jtumed.2016.11.012

Umoh A, Azodo C. Association between periodontal status, oral hygiene status and tooth wear among adult male
population in Benin City, Nigeria. Ann Med Health Sci Res 2018; 8(2):149-54. https://doi.org/10.41038/2141-
9248.113652

Hakimi S, Mirghaturvand M, Seiiedin SA. Comparative study of climacteric symptoms in perimenopausal and
postmenopausal women in Tabriz, Islamic Republic of Iran. East Mediterr Health J 2010; 16(11):1165-9.
https://doi.org/10.26719/2010.16.11.1165

Alves RC, Félix SA, Rodriguez-Archilla A, Oliveira P, Brito J, Dos Santos JM. Relationship between menopause
and periodontal disease: A cross-sectional study in a Portuguese population. Int J Clin Exp Med 2015; 8(7):114:12-9.
Pizzo G, Guiglia R, Licata ME, Pizzo I, Davis JM, Giuliana G. Effect of hormone replacement therapy (HRT) on
periodontal ~ status ~ of  postmenopausal =~ women. Med  Sci  Monit = 2011; 17(4):PH23-7.
https://doi.org/10.12659/MSM.881700

Masulili LC, Tadjoedin FM, Masulili C, Gita I, Indrasari M, Kusdhany LS. Periodontal attachment loss and bone
mineral density in eldery patients. J Int Dent Med Res 2016; 9(3):233-6.

Wicaksono A, Masulili SLC, Sulijaya B, Kemal Y, Auerkari EI. Analysis of interleukin-1a level in the severity of
chronic periodontitis influenced of smoking habit. J Int Dent Med Res 2017; 10(Special Issue):429-33.

Qasim AA, Al-Nuaimy KMT, Ahmed A. Assessment of periodontal status among premenopausal and
postmenopausal women in Mosul city. J Edu Sci 2012; 25(1):73-6.

Melkumyan TV, Khasanova LE, Kamilov KP. Periodontal status of postmenopausal women. Int J Biomed 2014
4(2):104-6.

Noronha G, Hedge M. Evaluation of the effect of post- menopause on dental health. Indian J Appl Res 2015;
5(12):92-8. https://doi.org/10.15373/2249555X




