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					Abstract  

					Background: Periodontitis is a chronic inflammatory disease which results in the destruction of connective tissue,  

					alveolar bone, gingival bleeding, compromised aesthetics, recurrent periodontal infections, tooth mobility and eventual  

					tooth loss. Various female hormonal alterations predispose postmenopausal women to several oral disorders. This study  

					compared periodontal disease in premenopausal and postmenopausal Nigerian women.  

					Methodology: A cross-sectional analytical study at the Oral diagnosis and Oral medicine clinics in a large tertiary  

					hospital, involving 35 premenopausal and 35 postmenopausal women within the ages of 40 to 60 years using a  

					multistage sampling method. An interviewer-administered questionnaire, and oral examination was used to determine  

					the prevalence of periodontitis in postmenopausal women. All participants were evaluated for periodontitis using Oral  

					Hygiene Index (OHI), Community Periodontal Index for Treatment Needs (CPITN), and severity of periodontitis.  

					Analysis was done using IBM SPSS version 26 software. Chi-square and Fischer’s exact tests were used to test the  

					relationship between outcome and independent variables. P-values ≤ 0.05 were statistically significant at a 95%  

					confidence interval.  

					Results: the mean value of CPITN was statistically higher in postmenopausal women (1.49±1.2) compared with  

					premenopausal women (0.91±0.8). The mean value of OHI was also statistically higher in postmenopausal women (1.49  

					±0.9) than premenopausal women (1.07 ±0.8).  

					Conclusions: Postmenopausal women are more predisposed to periodontal disease compared with premenopausal  

					women, which could be due to low oestrogen levels associated with menopause. Regular dental consultations and good  

					oral hygiene practices are crucial in this population and will significantly influence periodontal health.  
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					INTRODUCTION  

					Menopause is the permanent cessation of menstruation  

					due to loss of ovarian follicular function, and usually  

					takes effect in the fifth decade of life in women1.  

					Oestrogen and progesterone are responsible for the  

					physiological changes in women at specific phases of  

					their life such as puberty, menstrual, and menopause2.  

					Postmenopause is considered as the date of the last  

					menstruation which represents a brief and defined  

					period (an interruption of 12 months)3. It is the  

					physiological process in which there is a cessation of  

					normal menstruation occurring usually in women4.There  

					is oestrogen production deficiency which affects the  

					immune system, thus change making the individual  

					susceptible to the progression of periodontal  

					disease.5Oestrogen receptors are found in osteoblasts  

					and fibroblasts of periodontal tissues6. These tissues  

					respond to varying levels of hormones in different stages  

					of reproductive life and thus affect the health of the  

					periodontium6. Studies suggest that low oestrogen  

					production after menopause is associated with increased  

					production of interleukin 1 (IL-1), IL-6, IL-8, IL-10,  

					tumour necrosis factor alpha, granulocyte colony-  

					stimulating factor, and granulocyte-macrophage colony-  

					stimulating factor, which stimulates mature osteoclasts,  

					modulates bone cell proliferation, and induces  

					resorption of both skeletal and alveolar bone. 5-8  

					sectional analytical study consisted of 70 women in two  

					study groups; Postmenopausal women: 1) aged 40 to 60  

					years, 2) cessation of menstruation for more than 12  

					months and 3) not on any medications were recruited.  

					Meanwhile, premenopausal women: 1) aged 40 to 60  

					years with regular menstrual period, and 2) not on  

					medications such as oral contraceptives and hormonal  

					implants were included. Only healthy and non-pregnant  

					patients without any confounding systemic diseases  

					(diabetes mellitus, hypertension, hepatitis or HIV  

					infection) and autoimmune conditions such as Crohn’s  

					diseases, coeliac diseases, systemic lupus erythematosus,  

					rheumatoid arthritis, amyloidosis, sarcoidosis, women  

					who did not undergo chemotherapy and radiation  

					therapy, and no history of habitual smoking or alcohol  

					consumption were recruited. For both groups, subjects  

					with known salivary gland disorders such as focal  

					infection, fibrosis of the major salivary glands, Mikulicz  

					disease, and patients with dehydration, patients with less  

					than three teeth in each quadrant and those who have  

					received periodontal therapy or taken antibiotics in the  

					preceding 6 months were also excluded.  

					Sample size determination was based Comparing 2  

					independent groups – 13  

					The minimum sample size was estimated using the  

					formula as follows: 13  

					Women are now recognized as a hardworking, reliable  

					and dependable group in the family setting as well as  

					outside the family. They carry a parenting, sometimes  

					the financial burden and hence the need for them to  

					have optimum health.9 In view of these, the oral status  

					in Postmenopausal women with majority of them in the  

					older age group than the premenopausal is being  

					considered so that such preventable conditions will not  

					hinder their socioeconomic and quality of life.  

					n

					=

					(Zα + Zβ)2 (σ12 + σ22) 13  

					δ2  

					Where:  

					n

					Zα/2  

					=

					=

					minimum sample size  

					the critical value from the standard  

					normal distribution corresponding  

					to 3.29 at 99% confidence interval  

					Zβ  

					=

					the critical value from the standard  

					normal distribution corresponding  

					to the desired power level (1 – β) which is 2.33 at 99%  

					desired power  

					Several studies have been done in other parts of the  

					world to compare periodontal disease in pre and  

					postmenopausal women, but none has been carried out  

					in Africa.10,11,12 The objective of this study was to  

					compare periodontal disease in pre and postmenopausal  

					Nigerian women in a large tertiary hospital in Lagos,  

					Nigeria.  

					δ

					μ1  

					=

					=

					|μ1 – μ2|  

					the mean of the first group = mean  

					clinical attachment level (CAL) of  

					premenopausal women = 3.0614  

					μ2  

					=

					the mean of the second group  

					= mean clinical attachment level (CAL) of  

					postmenopausal women = 4.4614  

					σ1  

					group = 0.8414  

					σ2  

					group = 1.0314  

					=

					the standard deviation of the first  

					the standard deviation of the second  

					METHODOLOGY  

					=

					Study area and design: This study was carried out at  

					the Oral Diagnosis and Oral Medicine clinics at the  

					Lagos University Teaching Hospital. This cross-  
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					=

					(2.58 + 2.33)2  

					≈ 22 (each group)  

					(0.842  

					+

					1.032)  

					Women presented in fasting state or 2 hrs after breakfast  

					and did not brush their teeth for a duration of 45 min  

					prior to saliva collection and denture wearers removed  

					their denture prior to saliva collection.15  

					(3.06 – 4.46)2  

					Considering the non-response rate of 10%, minimum  

					sample size was:  

					n= 24 (each group)  

					The sample size used in this study was 35 women in each  

					group.  

					Hence 35 premenopausal and 35 postmenopausal  

					women were recruited, making a total of 70 women.  

					Whole unstimulated saliva production by draining  

					method; Women were asked to sit upright with head  

					slightly bent down. Saliva secreted through the first  

					minute was swallowed, while that secreted through the  

					next 5 minutes was allowed to drip passively from the  

					lower lip into a calibrated cup and flow rate measured in  

					ml/min.15  

					Sampling technique:  

					Stimulated whole saliva production by spitting method;  

					Women were asked to sit upright with head slightly bent  

					down. Saliva secreted through the first minute was  

					swallowed, and then women were asked to chew on a  

					piece of paraffin wax. Saliva secreted through the next 5  

					minutes of chewing was spat into a calibrated cup every  

					minute and flow rate measured in ml/min. 15  

					A diagnosis of hyposalivation was made when the  

					stimulated salivary flow rate was <0.5 ml/min and the  

					unstimulated salivary flow rate was <0.1 ml/min 15.  

					Multistage sampling method was used to recruit all  

					registered post and premenopausal women who met  

					inclusion criteria. The sampling consisted of two stages.  

					Stage one involved the use of stratified random sampling  

					to divide the women into strata based on their  

					menopausal state. The size of each stratum was non-  

					proportionally allocated into 35 women for each group.  

					Stage two involved the use of simple random sampling  

					(by balloting) to select eligible participants.  

					Research Instrument  

					Clinical examination  

					Data was collected in an interviewer-administered  

					questionnaire by the principal investigator (oral  

					physician) and a periodontologist which was however  

					divided into sections A to E. Section A assessed socio-  

					demographic and socio-economic characteristics,  

					section B oral complaints, C assessed sialometry, oral  

					hygiene habit and dental clinic attendance, while section  

					D assessed periodontal status, oral hygiene status of all  

					the patients, DMFT and this was done within six months  

					from July 2019 to January 2020.  

					Extra and intra-oral examination were carried out in the  

					participants by the principal investigators (Oral  

					physician and Periodontologist) using visual inspection  

					and palpation, with adequate light source from the  

					dental chair and strict adherence to universal precautions  

					with basic sterile examination set consisting of mouth  

					mirror and probes, and instruments for assessing  

					periodontal disease including (CPITN) probes using the  

					Community Periodontal Index of Treatment Needs  

					(CPITN)16. It is primarily a screening procedure which  

					requires clinical assessment for the presence or absence  

					of periodontal pockets (destruction of tooth supporting  

					tissues and bone forming a deeper space around the  

					teeth allowing for bacterial accumulation), calculus and  

					gingival bleeding. Use of a special CPITN periodontal  

					probe is recommended (a specially designed light weight  

					probe with 0.5mm ball tip bearing a black band between  

					3.5- 5.5mm, from the ball tip) for clinical purposes in  

					adult populations, 10 specified index teeth (17, 16, 11,  

					26, 27, 36, 37, 31, 46, 47) was examined. The patient’s  

					mouth was divided into sextants: 14-17, 13-23, 24-27,  

					34-37, 33-43, 44-47.16  

					Ethical consideration: this was obtained from the  

					Health Research and Ethics Committee of the Lagos  

					University Teaching Hospital with reference number  

					ADM/DCST/HREC/APP/2000. Written informed  

					consent was obtained from each participant;  

					confidentiality was maintained by using codes for the  

					participants. Participation in the study was voluntary.  

					Sialometry  

					All women were subjected to measurement of saliva  

					flow rate using saliva-check buffer by Shenzhen Kang  

					Shengbao biotechnology co ltd China to determine both  

					unstimulated and stimulated saliva production. Saliva  

					collection was done between 8 am and 11 a.m.  

					The Community Periodontal Index of Treatment Needs  

					score ranged from 0 to 4 was described as follows:16  
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					Community Periodontal Index of Treatment Needs 0 =  

					Score 1: Supragingival calculus covering no more than  

					one-third of the exposed tooth surface  

					Absence of condition (no bleeding, no calculus, no  

					pathological pocket), CPITN 1 = Bleeding upon gentle  

					probing (no calculus, no pathological pocket), CPITN  

					2= presence of supra and/or subgingival calculus or  

					other plaque retentive factors (with or without bleeding,  

					no pathological pocket), CPITN 3 = 4 or 5 mm deep  

					periodontal pockets (with or without bleeding and  

					calculus), CPITN 4 = 6mm or deeper periodontal  

					pocket (with or without bleeding and calculus).16  

					Score 2: Supragingival calculus covering more than one-  

					third but not more than two-thirds of the exposed tooth  

					surface, or individual flecks of subgingival calculus  

					around the cervical portion of the tooth, or both  

					Score 3: Supragingival calculus covering more than two-  

					thirds of the exposed tooth surface, or a continuous  

					heavy band of subgingival calculus around the cervical  

					portion of the tooth, or both.  

					The scores and criteria for oral debris (DI-Score) on  

					facial (buccal/labial) or oral (palatal/lingual) surfaces are  

					as follows: 17  

					Periodontal management according to the ‘Treatment  

					Need’ (TN) code is as follows: CPITN-0: TN-0 home  

					care; CPITN-1: TN-1 instructions on proper oral  

					hygiene; CPITN-2, CPITN-3: TN-2 instructions on  

					proper oral hygiene and professional scaling; CPITN-4:  

					TN-3 Complex periodontal treatment.  

					Score 0: No debris or stains present  

					Score 1: Soft debris covering no more than one-third of  

					the tooth surface or the presence of extrinsic stains  

					without other debris, regardless of the surface area  

					covered  

					The prevalence of periodontitis was categorized  

					according to their periodontal status, those with CPITN  

					0 have healthy gums, those with CPITN 1 or 2 were in  

					the mild periodontal disease group (gingivitis), those  

					with CPITN 3 had moderate periodontitis, whereby  

					those with highest scores of CPITN 4 were in the severe  

					periodontitis group.16The process for each patient took  

					about 10 minutes.  

					Score 2: Soft debris covering more than one-third but  

					not more than two-thirds of the exposed tooth surface  

					Score 3: Soft debris covering more than two-thirds of  

					the exposed tooth surface.  

					Calculation:  

					DI-S score = total score/no of surfaces examined  

					CI-S score = total score/no of surfaces examined  

					Once the DI-S and CI-S are calculated separately, then  

					they are added together to get the OHI-S score. 17  

					Interpretation: For OHI-S score  

					The assessment of oral hygiene was done using the  

					Simplified Oral Hygiene Index by Green and  

					Vermillion,17 and this was performed on all patients.  

					The scoring method of OHI is based on the combined  

					debris index and calculus index. Each index evaluates the  

					amounts of debris or calculus on the buccal and lingual  

					surfaces of the teeth separately in three segments of each  

					dental arch. The scoring method for evaluating oral  

					hygiene status involves assessing 6 surfaces of six index  

					teeth – four posterior and two anterior teeth. ( (buccal  

					surface of 16, labial surface of 11, buccal surface of 26,  

					lingual surface of 36, labial surface of 31, lingual surface  

					of 46). 17  

					Good = 0.0 to 1.2, Fair = 1.3 to 3.0, Poor = 3.1 to 6.017  

					Data entry and analysis  

					This was done using the IBM SPSS (Statistical Package  

					for Social Sciences) version 26 Software. Chi-square and  

					Fisher’s exact tests were used to find the association  

					between categorical variables. Independent student t-test  

					was used for mean comparison between two groups.  

					Bivariate analysis was done by cross-tabulation between  

					the independent variables and the outcome variables; the  

					Chi-square and Fischer’s exact tests were used to test the  

					relationship between the outcome and independent  

					variables. P-values ≤ 0.05 were statistically significant at  

					a 95% confidence interval.  

					The amount of debris or calculus is quantified using a 4-  

					point scale (0, 1, 2, 3) with an appropriate score assigned  

					to each surface based on the accumulation level  

					The scores and criteria for calculus (CI-S) on facial  

					(buccal/labial) or oral (palatal/lingual) surfaces are as  

					follows:17  

					RESULTS  

					A total of 70 respondents were involved consisting of 35  

					premenopausal and 35 post-menopausal women  

					attending the dental clinic of the teaching hospital.  

					Majority of the premenopausal women 30(85.7%) were  

					Score 0: No calculus present  
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					in the age group of 41 to 50 years while majority of the  

					postmenopausal women used toothpick for cleaning  

					interdental spaces 16(45.7%) and 14(40.0%) respectively  

					and had their last visit to the dentist greater than 24  

					months ago 11(31.4%) and 12(34.3%) respectively.  

					postmenopausal women 24(68.6) were in the age group  

					of 51 to 60 years, and the age difference between both  

					groups was statistically significant (p < 0.001). Majority  

					of the premenopausal and postmenopausal women were  

					married 29(82.9%) and 26(74.3%) respectively), attained  

					menarche before 16 years of age 29(82.9%) and  

					26(74.3%) respectively, had no history of alcohol intake  

					31(88.6%) and 33(94.3%) respectively, and had no  

					history of tobacco smoking 35(100.0%) and 34(97.1%)  

					A greater percentage of postmenopausal women  

					13(37.1%) also had mobile teeth, compared to the  

					premenopausal  

					women  

					4(11.4%)  

					(Table  

					3).  

					Multivariable analysis on all associated variables with  

					menopause revealed 15-fold odds of women in the age  

					group of 51 to 60 years being postmenopausal compared  

					to those in the age group of 41-50 years (AOR = 15.047,  

					95% CI = 3.444 – 65.731, P < 0.001), and also revealed  

					a significantly increased odds of menopausal women  

					having mobile dentition (AOR = 3.390, 95% CI = 1.199  

					– 22.159, p = 0.028) (Table 4).  

					respectively.  

					The  

					highest  

					frequency  

					of  

					both  

					premenopausal 16(45.7%) and postmenopausal women  

					13(37.1%) were businesswomen (Table 1).  

					The mean CPITN value of premenopausal women was  

					significantly lower (0.91±0.8) than that of the  

					postmenopausal women (1.49±1.2), p<0.019. Good  

					oral hygiene index was commonly observed in  

					premenopausal women 23 (65.7%) compared with  

					postmenopausal women 15(42.9%), the mean value of  

					oral hygiene index score (OHI-S) of the premenopausal  

					women was significantly lower (1.07 ±0.8) than that of  

					the postmenopausal women (1.49 ±0.9), p<0.046 (Table  

					2).  

					Unstimulated sialometry was higher among the  

					premenopausal women (2.75  

					±

					1.4) than the  

					postmenopausal women (2.07 ± 1.4). Stimulated  

					sialometry was also higher among the premenopausal  

					women 9.46 ± 3.6 than the postmenopausal women  

					(8.03 ± 4.1) (Table 2).  

					Most of the premenopausal and postmenopausal  

					women had oral complaints 33(94.3%) each. The  

					commonest oral complaints among the pre-menopausal  

					respondents were toothache (60.6%), dysphagia  

					(24.2%), dryness (18.2%), bleeding gums (15.2%) and  

					the commonest oral complaints among the post-  

					menopausal respondents were toothache (69.7%),  

					swelling (27.3%), dysphagia (24.2%), dryness (18.2%),  

					mobile teeth (15.2%), bleeding gums (12.1%) (Figure 1).  

					Majority  

					of  

					the  

					premenopausal  

					women  

					and  

					postmenopausal women utilized toothbrush and  

					toothpaste to clean their teeth (34(97.1%) and 31(88.6%)  

					respectively, however most also cleaned only once daily  

					22(62.9%) and 19(54.3%) respectively. Majority of both  

					groups also had carious teeth 18(51.4%) and 20(57.1%)  

					respectively and absence of filled teeth 26(74.3%) each.  

					The highest percentage of premenopausal and  
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					Table 1: Socio-demographic characteristics of respondents.  

					Frequency (%)  

					Variable  

					Premenopausal  

					(n = 35)  

					Postmenopausal  

					(n = 35)  

					Chi  

					p value  

					0.000*  

					0.382  

					squared(x2)  

					Age group (years)  

					41 – 50  

					51 – 60  

					Marital status  

					Married  

					Not married  

					Occupation  

					Administrative officer  

					Businesswoman  

					Fashion designer  

					Health care worker  

					Teacher  

					30(85.7)  

					5(14.3)  

					11(31.4)  

					24(68.6)  

					21.253  

					0.764  

					2.525  

					29(82.9)  

					9(25.7)  

					26(74.3)  

					6(17.1)  

					2(5.7)  

					16(45.7)  

					2(5.7)  

					2(5.7)  

					2(5.7)  

					4(11.4)  

					13(37.1)  

					2(5.7)  

					4(11.4)  

					2(5.7)  

					0.909**  

					Unemployed/retired  

					Others  

					1(2.9)  

					10(28.6)  

					2(5.7)  

					8(22.9)  

					Menarche(years)  

					< 16  

					≥ 16  

					Lifetime history of alcohol  

					Yes  

					No  

					29(82.9)  

					6(17.1)  

					26(74.3)  

					9(25.7)  

					0.764  

					3.026  

					1.014  

					0.382  

					4(11.4)  

					31(88.6)  

					2(5.7)  

					33(94.3)  

					0.581  

					Lifetime history of smoking  

					Yes  

					0(0)  

					1(2.9)  

					1.000**  

					No  

					35(100.0)  

					34(97.1)  

					* Statistically significant, ** fisher’s exact  

					Table 2: Oral health indicators of respondents.  

					Frequency (%)  

					Chi squared (x2)/  

					Independent t test  

					(t)  

					Variable  

					Premenopausal  

					(n = 35)  

					Postmenopausal  

					(n = 35)  

					p value  

					Oral complaints  

					Yes  

					No  

					33(94.3)  

					2(5.7)  

					33(94.3)  

					2(5.7)  

					0.000  

					1.000**  

					Periodontal status  

					(CPITN)  

					0

					1

					2

					3

					4

					11(31.4)  

					17(48.6)  

					6(17.1)  

					1(2.9)  

					6(17.1)  

					16(45.7)  

					6(17.1)  

					4(11.4)  

					3(8.6)  

					0(0)  

					Mean ± SD  

					Oral Hygiene Index  

					(OHI-S)  

					Good  

					Fair  

					0.91 ± 0.8  

					1.49 ± 1.2  

					-2.400  

					0.019*  

					23(65.7)  

					11(31.4)  

					1(2.9)  

					15(42.9)  

					18(51.4)  

					2(5.7)  

					Poor  

					Mean ± SD  

					Sialometry (ml/min)  

					Mean ± SD  

					Unstimulated  

					1.07 ± 0.8  

					1.49 ± 0.9  

					-2.034  

					1.994  

					0.046*  

					0.050  

					2.75 ± 1.4  

					2.07 ± 1.4  
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					Frequency (%)  

					Premenopausal  

					(n = 35)  

					Chi squared (x2)/  

					Independent t test  

					(t)  

					1.531  

					Variable  

					Postmenopausal  

					(n = 35)  

					8.03 ± 4.1  

					p value  

					Stimulated  

					9.46 ± 3.6  

					0.130  

					CPITN - Community Periodontal Index of Treatment Needs, OHI-S - Oral Hygiene Index Score, *statistically  

					significant, ** fisher’s exact  

					Figure 1: List of Oral complaints of respondents.  

					Table 3: Oral hygiene habit and examination of respondents  

					Variable  

					Frequency  

					Premenopausal (n = 35)  

					(%) Postmenopausal  

					Chi  

					p value  

					(n = 35)  

					squared (x2)  

					Tool for cleaning teeth  

					Brush and paste  

					Chewing stick  

					34(97.1)  

					0(0)  

					1(2.9)  

					31(88.6)  

					2(5.7)  

					2(5.7)  

					2.176  

					0.530  

					0.421**  

					Both  

					Frequency of cleaning  

					Once daily  

					22(62.9)  

					19(54.3)  

					0.467  
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					Twice daily  

					Tool for cleaning spaces  

					in-between teeth  

					Dental floss  

					Toothpick  

					Broomstick  

					Nothing  

					Others  

					Last dentist visit  

					<6months  

					6 – 12months  

					12 – 24 months  

					>24months  

					Never  

					13(37.1)  

					16(45.7)  

					11(31.4)  

					16(45.7)  

					1(2.9)  

					7(20.0)  

					0(0)  

					9(25.7)  

					14(40.0)  

					1(2.9)  

					10(28.6)  

					1(100.0)  

					2.062  

					4.414  

					0.833**  

					0.361**  

					8(22.9)  

					5(14.3)  

					2(5.7)  

					11(31.4)  

					9(25.7)  

					3(8.6)  

					8(22.9)  

					5(14.3)  

					12(34.3)  

					7(20.0)  

					Carious teeth  

					Present  

					Absent  

					Mobile teeth  

					Present  

					Absent  

					18(51.4)  

					17(48.6)  

					20(57.1)  

					15(42.9)  

					0.230  

					6.293  

					0.000  

					0.631  

					4(11.4)  

					31(88.6)  

					13(37.1)  

					22(62.9)  

					0.024* **  

					1.000  

					Filled teeth  

					Present  

					9(25.7)  

					9(25.7)  

					Absent  

					26(74.3)  

					26(74.3)  

					*Statistically significant, ** fisher’s exact  

					Table 4: Logistic regression analysis of associated parameters and menopause  

					Variable  

					Adjusted Odds Ratio  

					95% CI  

					p value  

					Age group (years)  

					41 – 50  

					51 – 60  

					Reference (1.0)  

					15.047  

					(3.444 – 65.731)  

					0.000*  

					Periodontal status  

					0

					1

					2

					≥ 3  

					Reference (1.0)  

					0.997  

					1.134  

					(0.163 – 6.097)  

					(0.138 – 9.299)  

					(0.087 – 30.648)  

					0.993  

					0.834  

					0.834  

					1.631  

					Oral Hygiene Index  

					Good  

					Fair  

					Poor  

					Reference (1.0)  

					2.009  

					1.783  

					(0.474 – 8.509)  

					(0.084 – 37.961)  

					0.343  

					0.711  

					Mobile teeth  

					Present  

					Absent  

					3.390  

					Reference (1.0)  

					(0.686 – 16.757)  

					0.134  

					CI- Confidence Interval, *Statistically significant  
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					proliferation, differentiation, and keratinization of the  

					DISCUSSION  

					gingival epithelium thereby facilitating longer retention  

					of plaque.19 During menopause, the gingival epithelium  

					becomes thinner, atrophic and more prone to  

					inflammatory changes, also interfering with satisfactory  

					oral hygiene with other periodontal tissues (gingival and  

					periodontal ligament). Although bacteria are initiators in  

					the process, it is the host's immune response to the  

					bacterial infection that is majorly responsible for most  

					of the periodontal destruction19hence environmental  

					circumstances can alter a patient’s health in developing  

					periodontal diseases. Periodontal disease that is plaque-  

					induced appears to be enhanced or aggravated following  

					menopause19-22. The presence of bacteria in plaque  

					touching the gingival tissues produce various  

					compounds like hydrogen sulphide (H2S), ammonia  

					(NH3), amines, endotoxins, enzymes (such as  

					collagenases) and antigens; these compounds penetrate  

					the gingiva and elicit an inflammatory response. The  

					inflammatory response though protective is responsible  

					for the loss of periodontal supporting tissue which leads  

					to the formation of periodontal pockets, tooth mobility  

					and eventual tooth loss23. During the early stages of  

					periodontal disease, there is an increase in the vascular  

					permeability and migration of immune cells (mainly  

					neutrophils) to the site of infection. With disease  

					progression, lymphocytes and macrophages migrate to  

					the affected site. If the condition remains untreated,  

					destruction of the connective tissues and bone occurs  

					and the junctional epithelium migrates apically along the  

					root surface of the tooth to form the periodontal pocket;  

					at this point, plasma cells and lymphocytes become  

					predominant24.  

					The aim of this study was to compare periodontal  

					diseases in the premenopausal and postmenopausal  

					Nigerian women. Postmenopause is considered as the  

					date of the last menstruation which represents a brief  

					and defined period (an interruption of 12 months)3. This  

					leads to reduced ovarian activities causing deficiency of  

					oestrogen production with certain hormonal variations,  

					which will bring about many menopausal symptoms  

					which include; reduced salivary flow, altered taste,  

					burning mouth, oral mucosal disorder, periodontal  

					diseases and tooth loss2.  

					Fluctuations in oestrogen levels affect the immune  

					system and thus makes the individual susceptible to the  

					progression of periodontal disease. Due to oestrogen  

					deficiency at menopause, the anti-inflammatory action  

					of this hormone on the periodontium is ceased and the  

					periodontium may get compromised, however these  

					hormonal changes may not affect every woman as  

					factors like genetics and prior dental care mitigate oral  

					health problems.18  

					Our study compared periodontal disease status in  

					premenopausal and postmenopausal Nigerian women  

					and showed the mean value of CPITN (which are  

					measures of gingival health and probing depth of the  

					attachment  

					area  

					in  

					the  

					periodontium)  

					for  

					postmenopausal women was significantly higher  

					1.49±1.2 compared to the premenopausal women  

					0.91±0.8. The mean value of OHI-S was also  

					significantly higher (1.49 ±0.9) in postmenopausal  

					women when compared to premenopausal women (1.08  

					±0.8).  

					Studies have also confirmed that oestrogen deficiency  

					results in upregulating immune cells and osteoclasts  

					which are liable to produce more bone-resorbing  

					cytokines such as interleukin (IL)-1, (IL)-6, and tumor  

					necrosis factor (TNF) 1 and 2, IL-1 and TNF are well  

					known for bone resorption and inhibition of bone  

					formation. Deficiency of oestrogen is one of the major  

					reasons for osteoporosis or low systemic bone mineral  

					density in females during menopause and this reduced  

					bone mineral density could possibly contribute to the  

					progression of periodontal disease with resultant  

					alveolar bone loss, which is the most significant sign in  

					the pathogenesis of periodontal diseases.24  

					These findings suggest that the postmenopausal women  

					have poorer oral hygiene, higher pocket depth and  

					susceptible to periodontal disease, which will require  

					higher treatment needs compared to the premenopausal  

					women. This can be attributed to the poor oral hygiene  

					habit, reduced frequency of cleaning, reduced tools for  

					cleaning spaces in-between teeth and irregular dental  

					visit which was significantly lower in postmenopausal  

					women compared to the premenopausal women as  

					recorded in our study. These are reasons why the result  

					revealed a significantly increased odds of menopausal  

					women having mobile dentition.  

					The result of our study is in line with Agrawal et al11,  

					Varghese et al10, and Prasanna et al12, which reported a  

					Oestrogen receptors are expressed in the periodontium  

					and mucosa of the oral cavity, thereby affecting cellular  
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					highly statistically significant difference in all the  

					parameters between their two groups with  

					postmenopausal women presenting poorer periodontal  

					status than premenopausal women.  

					longitudinal study using larger sample size might provide  

					a precise representation. Furthermore, identification of  

					inflammatory makers would be more specific.  

					Our study revealed that significant difference in  

					salivation was seen for unstimulated saliva in  

					premenopausal women with mean ± SD of 2.75 ± 1.4  

					compared to 2.07 ± 1.4 in postmenopausal women and  

					5(14.3%) of postmenopausal women had more  

					hyposalivation compared to 2(5.7%) premenopausal  

					women. This implies that premenopausal women  

					produce more saliva than the postmenopausal women  

					who often present with dry mouth and discomfort,  

					hyposalivation is one of the most common  

					complications in menopause which affects quality of  

					life.24  

					CONCLUSION  

					Within the limitations of this study, postmenopausal  

					women are more prone to periodontal disease when  

					compared to premenopausal women. This study will  

					thereby help to create awareness among postmenopausal  

					women to go for a routine dental visit before  

					progression to an active periodontal disease, we  

					therefore infer that the influence of sex hormones can  

					be minimized with good plaque control and hormone  

					replacement therapy. Prevention and early management  

					of oral disorders is priority in women's health.  
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