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ABSTRACT

Background: The menopause is physiological changes in women that give rise to adaptive changes at both systemic
and oral level. During menopause, ovarian function declines and the production of sex steroid hormones reduces
significantly affecting the oral tissues and periodontal structures leading to chronic inflammation of the gingiva,
increased risk of footh loss.

Aim of study: The present study was designed to estimate the oral hygiene status in relation to salivary estradiol level
among pre and post-menopausal women.

Materials and Methods: Ninety women aged 48-52 years old, the confrol group consisted of 45 pre-menopausal
women and the study group consisted of 45 post-menopause were examined for gingival index, plaque index and
calculus index. Unstimulated saliva was collected from all women to analyze estradiol hormone level.

Results: the mean rank of the gingival index, plaque index and calculus index were higher in post-menopause than
that of pre-menopause group with lower level of salivary estradiol hormone (E2).These oral hygiene indices have a
negative relation with estradiol (E2) hormone level in both test groups.

Conclusion: Oral hygiene status affected by salivary estradiol hormone level in women. Oral hygiene status was worse
among post-menopausal women and correlated negatively with salivary Estradiol hormone level.
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INTRODUCTION These events induce major modifications in the
Menopause is a normal, natural event, defined as genital apparatus as well as in other areas of the
the final menstrual period (FMP). It represents the body!?. . . .
permanent cessation of menses resulting from loss In addition to the more general manifestations of
of ovarian follicular function, usually due to aging. menopause however, oral symptoms are also
Menopause can occur naturally (spontaneously) on found. Along with the physiological aging of the
average around age 51 or be induced through a oral tissues, the hormone changes that take place in

medical intervention (surgery, chemotherapy, or menopausal women are responsible for the
pelvic radiation therapy) 2. In a woman's life at alterations observed Wlth_ln the_z oral cavity.
middle age, through the climacteric course, Mgnopause affects the oral tissues in the same way
circulating sex hormone levels change and this as asit alters the other_systems. Alterations in the c_)ral
expected results in several clinical effects that has g;\wty are due to aging as well as hypoestrogenism
a potential effect on the individuals psychological - Oral mucosa resembles vaginal mucosa in its

status and quality of life. Additionally, there are histology as well as its response to estrogens. Sex
several hormonal changes takes place during hormone receptors have been detected in the oral

; (9.10)
menopause, as a result the gums become more mucosa and salivary glands ).

susceptible to plaque and thus leading to a much Estrogen can affect oral mucosa directly or
higher risk for gingivitis and advanced through neural mechanism thus altering the

periodontitis®4. Menopause can also affect bones periodontal health in menopausal women (4. The
throughout the body, reducing the relative oral problems may include a paucity of saliva
anchorage that the jaw has on one's teeth®). leading to xerostomia, burning mouth syndrome,

Pre-menopause refers to the period prior to increase in incidence of dental caries, taste
menopause, while post-menopause refers to the alterations, atr_ophl((lzz)glnglvms, periodontitis, and
period after menopause and perimenopause to the osteoporotic jaws®®. The three major forms
period around menopause  (40-55y)® while naturally occurring estrogen in women are estrone
climacterium implies a much longer period (E1), estradiol (E2), and estriol (E3). Another type
involving a series of events such as the loss of of estrogen called estetrol (E4) that is formed only

; : i (13,14)
female reproductive capacity and the occurrence of during pregnancy course 9.
important changes in sex hormone secretion.

(1) M.Sc. Student, Department of Pedodontics and Preventive
Dentistry, University of Baghdad. G.P at Iragi ministry of
health and environment.
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Dentistry, University of Baghdad In  pre-menopause, salivary estradiol (E2)

concentrations vary significantly throughout the
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menstrual cycle, with the lowest levels occurring
during menstruation @9,

After menopause, estradiol (E2) synthesis
normally decreases (16 1), This result in atrophy
and diminished lubrication of vaginal epithelium,
resulting from decreased genital vasocongestion.
(7. This study was conducted among a group of
post-menopausal women and compare with pre-
menopausal women aged to assess the oral health
condition including: a) Oral cleanliness (dental
plaque and calculus). b) Gingival health condition
and assess the level of salivary Estradiol (E2)
hormone and its' relationship with oral variables as
there is no previous Iraqi study concerning this
subject.

MATERIAL AND METHOD

The total sample consisted of ninety women
aged 48-52. Their age was recorded according to
the last birthday(!®). they were carefully informed
about the aim of the investigation and they were
freely allowed to accept examination. Informed
consent and ethical approval had been obtained.

In the present study, the control group included 45
premenopausal women and the study group
included 45 post-menopausal women who
attending Health care Centers and College of
Dentistry/ University of Baghdad. Bio- chemical
laboratory works were done in Poisoning
Consultation Center at Gazi Al-Hariri hospital.
Inclusion criteria:

1. For control group, all healthy women aged 48-

52 with regular menstrual cycle in the last year.
2. For study group, all healthy women aged 48-52

with one year amenorrhea

All women are healthy with no history of
systemic disease: diabetic mellitus, thyroid
malfunction, Auto immune diseases,
hysterectomy, ovarian cystic lesion and early
menopause for other cause or under medication.
This information will obtain from their medical
records.

Each  participants  received  complete
examination of all teeth except 3rd molar and on all
four surfaces mesial, distal, buccal/labial and
lingual/palatal by using periodontal probe
(William's probe) to estimate plaque index®?),
gingival index @9, and six ramfjord teeth on two
surfaces buccal/labial  and lingual/palatal to
estimate calculus index @Y
Saliva collection

Unstimulated whole saliva samples were
collected at a fixed collection time 9-11 a.m. .The
woman was advised to quit the intake of any food
or beverage, water excluded, one hour before the
test time. The subjects should be seated on a chair,
then irrigate her mouth with distilled water and
relaxed for at least five minutes and fix her head
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above and the test tube kept beneath it and to keep
her mouth opened to allow the drooling of saliva
into the tube for five minutes®?.

Salivary biochemical analysis:

Salivary estradiol (E2) analysis:

The concentration of salivary estradiol hormone
was determined by using the supernatant salivary
samples with mean of Enzyme Linked Immune-
Sorbent Assay (ELISA). Estradiol free in saliva
ELISA Kkit, Demeditic,Germany(according to
instruction author ).

Data processing and statistical analysis: Using
Shapiro-wilk test to test the normality distribution
of quantitative variables.Statistical analysis was
done by using correlation test: Wilcoxon-sum rank
test and T test, by the aid of the SPSS version 21
(Statistical Package for Social Sciences).

RESULTS

Concerning the plaque and gingival indices as
shown in table 1 & 2, the median of post-
menopausal group were statistically higher than
those of pre-menopausal group with no significant
difference, while there is a significant difference
between the two groups in the median
of the Cal | as revealed in table 3

Table 1: Comparison of median plague index
between study and control groups

Groups Median | **Z P-value
Post-
1.337
r;rzrjopause 0.896 0.370
1.250
menopause

**Using Wilcoxon-sum rank test

Table 2: Comparison of median gingival
index between study and control groups

Groups Median | **Z | P-
value

Post- 1.330 0.963 | 0.335

menopause

Pre- 1.220

menopause

**Using Wilcoxon-sum rank test
Table3: Comparison of median calculus index
between study and control groups

Groups Median | **Z | P-
value

Post- 976 4.553 | *0.000

menopause

Pre-menopause | .601

**  Wilcoxon-sum rank test * Significant at
(p=<0.01)

The distribution of the sample ,study and control
groups, according to severity of gingival
inflammation is illustrated in table 4. In the study
group, the moderate type of gingival inflammation
82.22% was higher than that recorded for the
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control group, on the other hand, the mild type of
gingival inflammation was higher in the control
group 22.22% in comparison with that in the study
group 17.78%.

On the other hand, the healthy and sever types
were absent in the two groups.
Table 4: Gingival health condition severity
among pre and post-menopausal groups

Gl severity S:: s Post Total
Number | 0 0 0
0(Healthy) % 0 0 0
. number | 10 8 18
0.1-1(Mild) % 22.22 | 17.78 | 20.00
number | 35 37 72
1.1-2(Moderate) % 77.78 | 82.22 | 80.00
Severe (2.1-3) ?/:JJ mber 8 8 8

Regarding salivary estradiol (E2), the present
study was found that salivary Estradiol (E2) in pre-
menopausal group is higher than study group with
significant difference between the two groups
(p<0.05), table 5.

Table 5: Descriptive and statistical test of
Estradiol level among groups.

Groups Mean | +sD | P-
value

Post- 2.887 | 1.259 | 0.000*

menopause

Pre- 5221 | 1.703

menopause

* Significant at (p<0.05) **Using T test

The correlation for salivary estradiol (E2) with
oral indices: plaque index, gingival index, calculus
index between two groups revealed negative no
significant correlation (p>0.05), as shown in the
table 6.

Table 6: Correlation between salivary

estradiol (E2) and oral indices 1.
Groups Variables Estrogen
r P-value

Plague Index | -.143 .349 9
Post- Gingival -147 | 334
menopause Index

Calculus - 136 372

Index

Plague Index | -.244 .106 3.
Pre- Gingival -120 | 433 4
menopause Index

Calculus 177 244

Index
DISCUSSION 5.

Menopause associated with significant adverse
changes in the oro-facial complex, in which
women appear to experience an increase in oral
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symptoms that may result from endocrine
disturbances (reduced estrogen)@3),

In the current study, the plague index and
gingival index and calculus index were higher
among post-menopausal group. This agree with
previous studies that showed the oral hygiene of
the postmenopausal women was worse than that of
the menstruating women(24-26),

The dentist is often the first person to appreciate
numerous changes that are experienced throughout
the body during menopause. The teeth and gums
are extremely susceptible to any hormonal changes
that take place just before menopause and readily
decrease body's ability to fight off minor infections
or maintain a healthy balance of useful and harmful
bacteria within the oral environment”),

The present study revealed a lower level of
Estradiol hormone in postmenopausal group than
pre-menopausal group, this is agree with previous
study that showed a same results with decrease in
salivary flow rate in post-menopausal women(®),
The hormone change (hypo-estrogenism) that take
place in menopausal women are responsible for the
alterations observed within the oral cavity @ the
result of the present study showed negative
correlation for oral hygiene condition with salivary
estradiol hormone (E2). As the female hormone
estrogen influences many physiological and
psychological functions®, as a rule hypo-
salivation, oral dryness or xerostomia is one of the
symptoms associated with menopause®, and
xerostomia may in fact be a process associated with
low estrogen levels®D,

On conclusion menopause affect a woman's oral
health, this alteration includes gingival
inflammation and calculus accumulation, and they
are negatively related to the salivary estradiol
hormone (E2) in postmenopausal women.

REFERENCES

Soules MR, Sherman S, Parrott E. et al. Executive
summary: stages of reproductive aging workshop
(STRAW) Park City, Utah, July 2001. Menopause
2001;8:402-407.

Manson JE, Bassuk SS. The menopause transition and
postmenopausal hormone therapy. In: Fauci AS,
Braunwald E, Kasper DL, et al, eds. Harrison’s Principles
of Internal Medicine, 17th ed. New York: McGrawHill,
2008:2334-2339.

Suresh L, Radfar L. Pregnancy and lactation. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2004;97:672—82.
American Academy on Pediatric Dentistry Council on
Clinical Affairs Committee on the Adolescent. Guideline
on oral health care for the pregnant adolescent. Pediatr
Dent. 2012;30:102-6.

Turner M., Aziz S.R. Management of the pregnant oral and
maxillofacial ~ surgery patient.J Oral Maxillofac
Surg. 2002;60:1479-88

Konar H. D. C. Dutta's. Text book Gynaecology. New

central book agency,2008; 55-61.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

J Bagh College Dentistry

Krejci CB, Bissada NF. Women’s health issues and their
relationship to periodontitis. J Am Dent Assoc.2002, 133,
323-4.

Lopez BC, Perez MG, Soriano YJ. Dental considerations in
pregnancy and menopause. J Clin Exp Dent. 2011, 3, 135—
44,

Thompson 1.0, van der Bijl P, van Wyk CW, van Eyk AD.
A comparative light-microscopic, electron-microscopic and
chemical study of human vaginal and buccal epithelium.
Arch Oral Biol.2001, 46, 1091-8.

Valimaa H, Savolainen S, Soukka T, Silvoniemi P, Makela
S, Kujari H. et al. “ Estrogen Receptor-beta is the
Predominant Estrogen Receptor Subtype inHuman Oral
Epithelium and Salivary Glands,” Journal of
Endocrinology, 2004 ;180(1) 55-62

Cao M, Shu L, Wang Q. et al. The expression of estrogen
receptors and the effects of estrogen on human periodontal
ligament cells. Methods Find Exp Clin Pharmacol.2007, 29,
329-35.

Friedlander AH. The physiology, medical management and
oral implications of menopause. J Am Dent Assoc. 2002,
133, 73-81.

Lombardi G, Zarrillis S, Colao A, Paesano L, Di Somma C,
Rossi F, De Rosa M. "Estrogens and health in males".
Molecular and Cellular Endocrinology, 2001, 178 (1-2):
51-5.

Wierman ME. Sex steroid effects at target tissues:
mechanisms of action. Advances in Physiology
Education.2007, January 1; 31(1):26-33.

Salimetrics. High Sensitivity Salivary Estradiol Enzyme
Immunoassay Kit. State College,PA, Salimetrics,2006
;LLC: 3.

Manly JJ, Merchant CA. et al. "Endogenous estrogen levels
and Alzheimer's disease among postmenopausal women."
Neurology, 2000 ;54(4): 833-7.

Meston C M, Frohlich PF. "The neurobiology of sexual
function." Arch Gen Psychiatry, 2000 ;57(11): 1012-30
WHO. Oral health surveys basic methods. 4th ed. World
Health Organization. Geneva, Switzerland. 1997.

Silness P, Loe H. Periodontal disease in pregnancy.Acta
Odontol Scand.1964;22:121.

LOE H. The gingival index ,The plague index system
.Journal of periodontology, 1967; 38:610-616.

Ramfjord SP. Indices for prevalence and incidence of
periodontal disease. J. Periodontal. 1959; 30: 51-9
Navazesh M, Kumar S. Measuring salivary flow
Challenges and opportunities. JADA,2008 ; 139(5): 35-40.
Sewon L, Laine M, Karjalainen S, Helenius H. The effects
of hormone replacement therapy on salivary calcium
concentration in menopausal women. Arch Oral Biol, 2000;
45(3): 201-6.

Dural S, Gungor M, Berna |. evaluation of the effect of
menopause on saliva and dental health. hacettepe dihekimlii
fakiltesi dergisi, 2006, 30:15-18.

Qasim A. Periodontal health status in relation to
physicochemical characteristics of saliva among pre-
menopausal and postmenopausal women in Baghdad city-
Irag. J Bagh Coll Dentistry, 2013;25(3):121-124.

26. Parakh D, Garla PK, Dagli R, Solanki J, Thareja P,
Vyas D. Evaluation of the effect of menopause on
saliva and dental health .International Journal of Oral
Health Dentistry,2016. 2(2),71-76.

Dutt P, Chaudhary S, Kumar P. Oral health and
menopause: a comprehensive review on current
knowledge and associated dental management. Ann
Med Health Sci Res, 2013 Jul;3(3):320-3.

217.

73

28.

29.

30.

31.

Vat. 31(2), June 2019

Agha-hosseini F, Mirzaii-dizgah 1, Mansourian A,
Khayamzadeh M. Relationship of stimulated saliva

17beta-estradiol and oral dryness feeling in
menopause. Maturitas,2009. 62:197-99.
Nair DB. Effect of saliva in oral health of

postmenopausal women. IOSR Journal of dental and
medical science, 2016. 15(8):118-120

Noronha G, Hedge MN. Evaluation of the effect of
post-menopause on dental health. Indian Journal of
Applied Research, 2015, 5(12);92-93

Bhavsar N, Patel N, Trivedi S, Brahmbhatt N, Dulani
K. Post-menopausal women: Oral problems &
management, a review. Med J obstet Gynecol, 2016,
4(4): 1088.



J Bagh College Dentistuy Vel 31(2), June 2019

rAadAl

S a5 pdll A Compial jeall 2385 LS il 5 ansnll (5 e (lo 4RSIl juail) B e L)) Cannd ) el 8 asalidll i andll sa Gulil e 1408
Gsail) hlad) Lzl 8 dpial) il gaed) Clalives 3 sa 5 GRS g i) ge Aleli 3 Gl Lagd igall 4biie il (ylagall alaall oLizll 4ge)
Aulalll aazd) 4

Gl Gy g I8 oLl e Aie G a5 Y] (g saa Sl slaa Lile 5 sl adll Al aal Crasna aglladl anl ol rdaal pall

of yal (45) i adafall (3 5Y) e sanall (i sana ) siia (52-48 o pb st z ol 5 dnd jal) 03 () ga 5 4S L of el (g g sdardl (3 g 3 ga
e Al gl e il ph5e o JUA (e pdll dlls auils geand o3 Qald) Gus 3ag ol sl (45) il all e gena 4l 4o ganalls bl (s 8
el (8 g SV (G 5a 0 5 e aEilo Giae gt Aplal e 381 ) A8Vl () dlall il 1 5 5 4ze 55 el dsiuall

O3 i) () 5a 8 (5 siana alidl ae adadiall de sanall g e (bl (s ey elaill Al jall G gana (8 DN € 5 pall Aa g Uil ) O pelal smiliil)
u.\.\sM\)\Sb_‘.l:mScu\aﬂ\@uﬁ;}w\]‘u}aﬁswemhﬁﬁ\)ﬁﬂ\aﬂM\JJ‘:\L}AAAE
g,\;})lu\lloy)adﬂwgu&}W@IQLM\@;JJGH\QL@E\Q\,;L....:dl@gb&\&;}u\l\ﬁ,y»&@,@)ﬁtﬁwteﬂlﬂb;Glﬁ:..u\ll
ol e amy oLl 3 )

74



