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Abstract 
 

Xerostomia, dryness in the mouth, associated with reduced salivary flow 

(hyposalivation) is very common and is sometimes seen as a side effect of 

many types of medication. It is common in older people, mostly because this 

group tend to take several medications related to systemic diseases. 

Dehydration, radiotherapy involving the salivary glands and oro-facial region 

also cause change in saliva consistency and hence a complaint of xerostomia. 

However, sometimes there is no identifiable cause, and often xerostomia, more 

commonly known as dry mouth syndrome to clinicians, is regarded as 

psychological. This study focuses on the alteration in the chemical composition 

of saliva in postmenopausal period along with alteration in the rate of flow of 

saliva, creating a platform for the development of xerostomia, often associated 

with burning mouth syndrome.  

Introduction 

Oral cavity reflects the state of systemic 

health more frequently and precisely than 

other parts of the body. In the oral cavity, the 

qualitative and quantitative assessment of 

saliva serves as an important tool for 

diagnosis of certain disorders and monitoring 

the evolution of certain pathologies even 

during the normal physiological functioning 

of the body. 

Menopause is a physiological process 

occurring due to decrease in levels of  

 

estrogens, in the fifth decade of life. 

Menopause is accompanied by physiological 

and sensorial oral changes. The prevalence of 

oral symptoms was found to be significantly 

greater in menopausal women (43%) than in 

premenopausal females. 

 Of concern to the dental professional is that 

menopause causes oral conditions such as oral 

dryness (OD) and burning mouth syndrome. 

Oral dryness is a subjective symptom and is 

prevalent in more than one-third of post-
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menopausal women. 

The parathyroid hormone (PTH) and calcium 

plays a considerable role in maintaining the 

physiology of human oral cavity, functioning 

together in a tightly regulated system; 

alterations in the level of one of these 

chemicals have significant effects on the 

levels of the other. PTH is an important 

hormone in calcium turnover; its main 

function being the maintenance of constant 

Ca2+ levels in extracellular fluids. It seems 

that oral soft tissues are sensitive to changes 

in calcium and parathyroid salivary levels. 

The parathyroid glands again suffer 

alterations due to a lack of estrogen. 

Aim of the Study 

The primary objective of this case-control 

study is to estimate and secondary objective is 

to compare  

1. Salivary calcium level 

2. Salivary parathyroid hormone (PTH) level 

and  

3. Serum estrogen level in postmenopausal 

women suffering from oral dryness (OD) 

along with burning mouth syndrome with 

premenopausal women without oral dryness 

and burning mouth syndrome. 

This study also aims at determining alteration 

in the rate of flow of saliva in postmenopausal 

women suffering from the same disorder and 

comparing the same with premenopausal 

women. 

Materials and Method 

Number of samples: 

1. 50 postmenopausal women with symptoms 

of oral dryness and burning mouth syndrome 

(case group). 

2. 50 premenopausal women without 

symptoms of oral dryness and burning mouth 

syndrome (control group) 

Exclusion Criteria 

1. Those under any regular medication for any 

systemic disease condition. 

2. Those with poor oral hygiene and suffering 

from periodontitis. 

3. Patients with systemic diseases such as 

Sjogren’s syndrome, oral candidiasis, 

diabetes. 

Inclusion Criteria 

Inclusion criterion consisted of: 

1. Postmenopausal women, in whom a 

menstrual cycle had not occurred for at least 

36 months, and who has been suffering from 

oral dryness and burning mouth syndrome 
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since last two years, not responding to any 

treatment. 

2. Premenopausal women with regular 

menstrual cycle and are neither suffering from 

oral dryness nor from burning mouth 

syndrome. 

Written consent was taken from both the 

groups. 

Both the groups were subjected to a 

questionnaire comprising of 10 questions, 

prepared with a list of symptoms related to 

xerostomia and burning mouth syndrome. 

Questionnaire Used 

Questionnaire used for selection of subjects 

with xerostomia (oral dryness feeling) and 

burning mouth syndrome are- 

1. Does your mouth feel dry when eating a 

meal? Yes/No 

2. Do you have difficulties swallowing any 

foods? Yes/No 

3. Do you need to sip liquids to aid in 

swallowing dry foods? Yes/No 

4. Does the amount of saliva seem to be 

reduced in your mouth most of the time? 

Yes/No 

5. Does your mouth feel dry at night or on 

awakening? Yes/No 

6. Does your mouth feel dry during the day 

time? Yes/No 

7. Do you use gum or candy to relieve oral 

dryness? Yes/No 

8. Do you usually wake up thirsty at night? 

Yes/No 

9. Do you have problems in tasting food? 

Yes/No 

10. Does your tongue or any portion of the 

oral mucosa burn, which eventually increases 

while eating food? Yes/No 

Alteration in saliva PTH and 

calcium level was determined as follows; 

Whole stimulated saliva was collected from 

both case and control group under resting 

condition in a quiet room between 9 am and 

12 pm at least 6 h after last intake of food or 

drink. Patients were asked to chew a 1 g piece 

of paraffin wax. After 1 min of chewing, 

saliva was collected for the next 5 min. The 

patients were asked to expectorate whole 

saliva into a labeled sterile plastic container. 

 The samples were immediately transferred to 

the biochemistry research laboratory and were 

centrifuged at 15,000 rpm for 10 min in order 

to remove particulate materials. The 
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supernatants, thus obtained were stored for a 

maximum period of 4‑ 6 h at -20°C, which 

were used for analysis of calcium and PTH. 

Salivary calcium was assessed photo 

calorimetrically. Estimation of salivary PTH 

was performed by using Parathyroid kit and 

ELISA Reader. 

Alteration in blood estrogen level 

was estimated as follows 

Blood was collected with a 5 ml sterile, 

disposable syringe and a 24 gauge needle. 

Under proper aseptic conditions, the 

antecubital vein was punctured, and 2.5 ml 

blood was drawn. The collected blood was 

transferred to sterile blood collecting tube. 

This was centrifuged at 134 g for 5 min, and 

the serum was separated and stored at -20°C 

for later determination of estrogen level. The 

estrogen was assessed using Enzyme Linked 

Immunosorbant Assay Method with the help 

of ELISA reader. The Estrogen Kit used is 

Eclectica Estradiol. The concentration of 

estradiol was determined in the samples by 

interpolation from calibration curve. 

Alteration in the rate of flow of saliva was 

recorded in terms of milliliter per minute by 

collecting saliva in a saliva container from 50 

postmenopausal women and 30premenopausal 

women. 

 

Result 

1. Saliva Calcium Level 

There is significant difference in salivary 

calcium (mg/dl) between case and control 

group. The salivary calcium is much higher in 

postmenopausal women (case group) 

complaining of oral dryness and burning 

mouth syndrome than premenopausal women 

(control group) without oral dryness and 

burning mouth syndrome. 

 

2. Serum Estrogen Level 

There is marked difference in serum estrogen 

level between control and case group. Serum 

estrogen level is much lower in 

postmenopausal women (case group) than 

premenopausal women (control group). 
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3. Salivary PTH Level 

It is found to be higher in postmenopausal 

women with xerostomia and burning mouth 

syndrome than premenopausal women 

without the above mentioned syndromes. The 

level in Case group being10.19±14.4 (pg/ml) 

and control group being8.59±11.2 (pg/ml).  

4. Salivary Flow 

Reduction  of  saliva  flow  to  the tune  of 

about 50%  was  seen  on comparing  

postmenopausal women with premenopausal 

women(the average flow of saliva in 

postmenopausal women being 0.34 ml per 

minute, while for premenopausal women is 

0.66 
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Discussion 

Oral dryness and burning mouth is an 

increasingly common problem in the aging 

population and has remained an enigma for 

the treating clinician, because visible 

pathologic lesions or processes are usually not 

evident. The high prevalence of oral 

discomfort in women at menopause might be 

due to hormonal alterations taking place at 

menopause causing vasomotor, neurological 

and psychological changes. 

Oral dryness is not only due to quantitative 

changes i.e. reduction in the rate of flow of 

saliva) but there are also qualitative changes 

in saliva.  

This study revealed that salivary calcium and 

PTH concentration was significantly more in 

postmenopausal women with oral dryness 

than premenopausal women with no such 

complain.  Changes in serum estrogens level 

in postmenopausal period may be responsible 

for this qualitative change in saliva. The 

possible mechanism is that low level of 

estrogen in postmenopausal women reduces 

calcium absorption in intestine, leading to 

decreased serum calcium level resulting in 

increased serum PTH hormone level. The 

increased serum PTH level removes calcium 

from bones by its resorption and increases its 

level in the serum. However, calcium level is 

regulated by many factors, which prevents the 

serum calcium level from increasing 

significantly; therefore it is possible that 

elevated calcium is excreted in saliva or urine. 

One of the major cause of oral dryness 

associated  with other symptoms like burning 

sensation of oral mucosa, Oral candidiasis, 

Ascending (suppurative) sialadenitis, 

Dysgeusia, Oral dysesthesia, Dysphasia, 

Fissured tongue with atrophy of the filiform 

papillae and a lobulated, erythematous 

appearance of the tongue, difficulty  in  

wearing dentures, e.g., when swallowing or 

speaking, generalized mucosal soreness and 

ulceration of the areas covered by the denture, 

mouth soreness and oral mucositis, a need to 

sip drinks frequently while talking or eating, 

dry, sore, and cracked lips and angles of 

mouth, thirst is  not only due to quantitative 

change of saliva only but is also associated 

with qualitative change in saliva during post-

menopausal period. 

Conclusion 

This qualitative change in saliva during post-

menopausal period is not an isolated event but 

an uninterrupted cycle. This continuous cyclic 

alteration provides a favorable environment 

for the different symptoms associated with 

xerostomia to exist leading to an 

uncomfortable and sometimes an intolerable 
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condition for patients. This qualitative 

alteration is a sadly neglected field in research 

work .It is our understanding that this 

alteration could act as a predisposing factor 

for development of xerostomia and others 

symptoms associated with it. . Any   factor 

which could control these alterations could 

find a role in    prevention of xerostomia 

among postmenopausal women. 
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