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ABSTRACT: 
Background: Osteoporosis is defined as a progressive systemic skeletal disorder characterized by low bone mineral density. The present 

study was conducted to assess salivary calcium level in post menopausal women. Materials & Methods: The present study was 

conducted on 60 Women. Patients were divided into 3 groups of 20 each. In group I, healthy women were included, in group II, pregnant 

women and in group III, postmenopausal women were included. Two milliliters of unstimulated whole saliva was collected in 50 ml 

sterile plastic sample containers. The samples were then subjected to biochemical estimation of calcium. Results: In group I, mean 

calcium level was 3.14 μg/ml, in group II was 3.18 μg/ml and in group III was 7.15 μg/ml. The difference was significant (P< 0.05). 

Conclusion: Salivary calcium has important role in the detection of early bone changes in postmenopausal women. 
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INTRODUCTION 
Osteoporosis is defined as a progressive systemic skeletal 

disorder characterized by low bone mineral density (BMD), 

deterioration of the microarchitecture of bone and an 

increased susceptibility to fractures. The World Health 

Organization (WHO) has proposed a clinical definition of 

osteoporosis as –A patient is osteoporotic if the BMD 

measurement is below 2.5 standard deviations of typical 

bone mass of young healthy white women.
1 

Postmenopausal osteoporosis affects women who are 

postmenopausal but younger than 70 years of age. These 

women are said to have postmenopausal osteoporosis when 

the WHO BMD criteria are observed within 15–20 years 

after the onset of menopause.
2
 The disease is asymptomatic 

unless a fracture occurs. Osteoporosis affects mainly 

menopausal women and increases the risk of certain oral 

changes, such as xerostomia, which is a subjective 

sensation of dry mouth directly linked to decreased salivary 

flow. The prevalence of oral symptoms has been 

significantly greater (43%) in menopausal women. The 

method of choice for early detection of osteoporosis and 

risk of fracture is dual energy X-ray absorptiometry 

(DEXA), which is expensive and whose results are difficult 

to interpret.
3 

Calcium is the only electrolyte which does not show 

correlation with salivary flow rate. It has been reported 

that, in response to hormone replacement therapy, calcium 

concentration decreased, sodium increased, while no 

change was observed in the potassium concentrations in 

stimulated whole saliva during the follow-up period.
4
 The 

present study was conducted to assess salivary calcium 

level in post menopausal women. 

 

MATERIALS & METHODS 
The present study was conducted in the department of Oral 

pathology. It comprised of 60 Women. All patients were 

informed regarding the study and written consent was 

obtained. Ethical clearance was taken from institutional 

ethical committee. 

Information such as name, age, gender etc. was noted. 

Patients were divided into 3 groups of 20 each. In group I, 
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healthy women were included, in group II, pregnant women 

and in group III, postmenopausal women were included.  

Two milliliters of unstimulated whole saliva was collected 

in 50 ml sterile plastic sample containers. The samples 

were then subjected to biochemical estimation of calcium 

using kit Erba 

Mannheim, Trans Asia Biomedicals Ltd. It was measured 

as Calcium in mg/dl = Abs. T/Abs. S × 10. Results were 

tabulated and subjected to statistical analysis. P value less 

than 0.05 was considered significant. 

 

RESULTS 
 
Table I Distribution of patients 
 

Groups Groups (Healthy) Group I (Pregnant) Group II (Post menopausal) 
Number 20 20 20 

 

Table I shows that in group I, healthy women were included, in group II, pregnant women and in group III, postmenopausal 

women were included. Each group had 20 subjects. 

 

 

Table II Comparison of salivary calcium level (μg/ml) in all groups 
 

Groups Salivary calcium level (Mean) P value 
Group I 3.14 0.02 

Group II 3.18 

Group III 7.15 

 

Table II, graph I shows that in group I, mean calcium level was 3.14 μg/ml, in group II was 3.18 μg/ml and in group III was 
7.15 μg/ml. The difference was significant (P< 0.05). 

 

 

Graph I Salivary calcium level (μg/ml) in all groups 
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DISCUSSION 
Osteoporosis is a chronic systemic skeletal disease 

characterized by low bone mass and micro-architectural 

deterioration, resulting in increased bone fragility and 

susceptibility to fracture.
5
 The World Health Organization 

(WHO) has defined osteoporosis and osteopenia based on 

normal bone mineral density (BMD).
6
 In the United States, 

osteoporosis affects more than 25 million people and 

predisposes patients to more than 1.3 million fractures 

annually. Women are at greater risk for osteoporosis after 

menopause.
7
 Premenopausal estrogen levels are protective, 

as is hormone replacement therapy. Early menopause, 

either naturally occurring, drug or surgically induced 

without hormone replacement therapy predisposes to 

osteoporosis.
8 

Data suggest that panoramic radiograph 

findings, such as progressive periodontal disease, alveolar 

bone resorption, tooth loss and endosteal resorption of the 

mandibular inferior cortex, may indicate general 

osteoporosis. If low BMD can be related to certain oral 

signs, the possibility of latent osteoporosis might prompt 

dentists to refer these patients for medical evaluation.
9
 The 

present study was conducted to assess salivary calcium 

level in post menopausal women. 

In present study, in group I, healthy women were included, 

in group II, pregnant women and in group III, 

postmenopausal women were included. Each group had 20 

subjects. Saha et al
10

 conducted a case-control study in 40 

postmenopausal women with osteoporosis and 40 women 

without osteoporosis were considered. Salivary calcium 

concentrations were measured and expressed as mg/dL. 

Receiver operating characteristic curve analyses was used 

to determine the optimal cut-off thresholds for salivary 

calcium in healthy postmenopausal women. The cut-off 

point for salivary calcium was 6.1 mg/dL. The sensitivity 

and specificity, respectively, for identifying women with 

osteoporosis, were 67.5 and 60%. The area under curve 

(AUC) was 0.678, the positive predictive value (PPV) was 

62.79 and negative predictive value (NPV) was 64.86%. 

The positive likelihood ratio was 1.688 and the negative 

likelihood ratio was 0.542. We found that in group I, mean 

calcium level was 3.14 μg/ml, in group II was 3.18 μg/ml 
and in group III was 7.15 μg/ml. Agha et al

11
 in their study, 

ninety individuals divided into three groups of healthy 

controls, pregnant women and postmenopausal women 

were selected. Serum estrogen, salivary calcium and bone 

mineral density (BMD) at the heel region were estimated. 

Mean estrogen levels were 115.8 ± 80.18 pg/mmol in 

control group, 7729.4 ± 907.6 pg/mmol in pregnant group 

and 51.2 ± 74.51 pg/mmol in postmenopausal group, 

respectively. The mean salivary calcium in control, 

pregnant and postmenopausal groups was 3.12 ± 0.63, 3.19 

± 0.62 and 7.12 ± 0.79 μg/dl, respectively. Paired 

comparison within the groups showed high statistical 

significance (P = 0.0000) in the salivary calcium levels. 

The mean BMD of −2.3 (standard deviation [SD] ± 0.83) in 
the postmenopausal group was significantly lower than 

−0.6 (SD ± 0.99) and −0.2 (SD ± 1.42) of pregnant and 
control groups, respectively. 

Puskulian et al
12

 observed that calcium concentration in 

submandibular saliva was low during ovulation. They 

further observed that salivary calcium levels were lower 

during pregnancy than labor which directly correlated with 

the high estrogen levels. However, they could not 

appreciate any difference in the levels of salivary calcium 

between control and pregnant groups. 
 

CONCLUSION 
Authors found that salivary calcium has important role in 

the detection of early bone changes in postmenopausal 

women. 
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