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ABSTRACT  

Background:  A reduced level of estrogen because of 

menopause is associated with age-related factors which 

disproportionately increases the risk of developing 

cardiovascular disease, osteoporosis, Alzheimer's disease, 

and oral diseases. The present study was conducted to 

evaluate the parathyroid hormones and serum calcium level 

and risk of fracture in postmenopausal women. 

Materials and Methods: The present study was conducted on 

80 post-menopausal women to evaluate the parathyroid 

hormones and serum calcium level and risk of fracture in 

postmenopausal women. Equal no. of premenopausal women 

was included in the study for comparison. Complete history 

and demographic details were collected. Collection of sample 5 

ml of venous blood was collected from every subject to 

determine the serum calcium level, parathyroid hormones, and 

calcitonin level. T-score was calculated. The recorded data 

was compiled, and data analysis was done using SPSS 

Version 20.0 (SPSS Inc., Chicago, Illinois, USA). P-value less 

than 0.05 was considered statistically significant. 

Results: In the present study 80 post-menopausal women 

were selected for the study. Equal no. of premenopausal 

women was selected for comparison with post-menopausal 

women. The serum calcium of post-menopausal women was 

lower in comparison to premenopausal women. Further, PTH 

was significantly high in post-menopausal women in 

comparison  to  premenopausal  women.  The serum calcitonin  

 

 
 

 
level of post-menopausal women was less than 

premenopausal women. The t score of post-menopausal 

women was -2.45+/-0.65g/cm2 and premenopausal women (-

1.463+/-0.521 g/cm2). There was a significant difference 

between t score of post-menopausal women (-2.891+/-0.719 

g/cm2) and premenopausal women -1.23+/-0.23g/cm2. 

Conclusion: The present study concluded that 

postmenopausal women have low calcium level and high 

parathyroid level which causes osteoporosis in female 

population after menopause. T score was more in post-

menopausal women. 
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INTRODUCTION 

Osteoporosis is a disorder characterized by compromised bone 

strength which increases risk of fragility fractures. A patient with 

osteoporosis may have a lifetime fracture risk as high as 40%. 

Osteoporotic fractures impair mobility, independence, and quality 

of life; fractures of the hip also increase mortality by up to 20%.1 

The diagnostic criteria for osteoporosis are defined in terms of 

bone mass, but the true clinical consequences are the fractures. 

Twenty percent of Caucasian women older than 50 years have 

osteoporosis in both the hip and the spine. The classical 

osteoporosis fractures are in the wrist, the upper arm, the spine, 

the ribs, the pelvis, and the hip.2,3The prevalence of osteoporosis 

increases with age. In the decade following menopause, most 

women experience rapid bone loss2,3 due to estrogen deficiency.4 

The most common etiologies of osteoporosis in women are thus 

estrogen  deficiency  and  later  on  in  life  the  functional changes  

caused by aging. However, there are numerous causes of 

secondary bone loss, including adverse effects of drug therapy, 

endocrine disorders, eating disorders, immobilization, marrow-

related disorders, disorders of the gastrointestinal or biliary tract, 

renal disorders, and cancer.5  

Quality, quantity and ratio of bone mineralization and turnover 

depend upon several hormones. Parathyroid hormone induces 

resorption of calcium from the bone and maintain the serum 

calcium level.6 Bone strength is predicted by both BMD and bone 

architecture.7 The WHO classified BMD into categories of normal 

(T-score<-1), Osteopenia (-1<T-score<- 2.5), Osteoporosis (T-

score<-2.5), and severe osteoporosis (T-score<-2.5 with a fragility 

fracture).8 The present study was conducted to evaluate the 

parathyroid hormones and serum calcium level and risk of fracture 

in postmenopausal women. 
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MATERIALS AND METHODS 

The present study was conducted in Department of Orthopaedics, 

Muzaffarnagar Medical College, Muzaffarnagar, Uttar Pradesh 

(India) on 80 post-menopausal women to evaluate the parathyroid 

hormones and serum calcium level and risk of fracture in 

postmenopausal women. Before the commencement of the study 

ethical approval was taken from the Ethical Committee of the 

institute and written consent was taken from the patient after 

explaining the study. Equal no. of premenopausal women was 

included in the study for comparison. Female suffering from any 

types of chronic disease like hypertension, diabetes mellitus, 

tuberculosis, endocrinal disorders etc and history of hormonal 

therapy, fracture and hysterectomy were excluded from the study.  

Complete history and demographic details were collected. 

Collection of sample 5 ml of venous blood was collected from 

every subject to determine the serum calcium level, parathyroid 

hormones, and calcitonin level. Biochemical estimation Serum 

calcium was measured by colorimetric method.9 Serum 

parathyroid hormone and calcitonin were estimated by enzyme 

linked immunosorbent assay (ELISA).10 Bone Mineral Density 

Test BMD was measured by dual electron x-ray absorptiometry 

(DXA) at lumbar spine and femoral neck.11 T-score was 

calculated.8 The recorded data was compiled, and data analysis 

was done using SPSS Version 20.0 (SPSS Inc., Chicago, Illinois, 

USA). P-value less than 0.05 was considered statistically 

significant. 

 

Table 1: Serum calcium, parathyroid hormones, and calcitonin in pre-menopausal women  

and post-menopausal women. 

Parameters Premenopausal women 

(N=80) 

Post-menopausal women 

(N=80) 

Serum calcium (mg/dl) 9.87±1.5 8.01±0.89 

Serum calcitonin (pg/ml) 7.1±1.26 5.4±1.24 

Serum PTH (pg/ml) 35.6±7.87 58.2±12.3 

 

Table 2: T-score in premenopausal women and post-menopausal women 

 t-score 

Premenopausal women (N=80) -1.23+/-0.23g/cm2 

Post-menopausal women (N=80) -2.45+/-0.65g/cm2 

 

RESULTS 

In the present study 80 post-menopausal women were selected 

for the study. Equal no. of premenopausal women was selected 

for comparison with post-menopausal women. The serum calcium 

of post-menopausal women was lower in comparison to 

premenopausal women. Further, PTH was significantly high in 

post-menopausal women in comparison to premenopausal 

women. The serum calcitonin level of post-menopausal women 

was less than premenopausal women. The t score of post-

menopausal women was -2.45+/-0.65g/cm2 and premenopausal 

women (-1.463+/-0.521 g/cm2). There was a significant difference 

between t score of post-menopausal women (-2.891+/-0.719 

g/cm2) and premenopausal women -1.23+/-0.23g/cm2. 

 

DISCUSSION 

Bone mineral density (BMD) as assessed by dual x-ray 

absorptiometry (DXA) is the most reliable test available to 

estimate bone strength.12 The World Health Organization defines 

osteoporosis as BMD 2.5 standard deviations below the mean for 

young healthy women (a T-score of <-2.5 SD).13 

PTH is most responsible for maintaining serum-ionized calcium 

concentrations within a narrow range through its actions in the 

kidney—to stimulate renal tubular calcium reabsorption and the 

conversion of 25-hydroxyvitamin D to 1,25-dihydroxyvitamin D and 

thereby the calcium absorption and in the bone—to increase bone 

turnover.14,15 PTH acts in bone to increase the number and activity 

of osteoblasts and osteoclasts and increases bone turnover. With 

sustained elevations in PTH, osteoclastic activity could exceed 

that  of  osteoblasts, which results in a net release of calcium from  

 

 

bone and a decrease in BMD. On the contrary, single daily 

injections of PTH could increase osteoblastic activity 

preferentially, thereby increasing BMD and bone strength.16,17 

In the present study 80 post-menopausal women were selected 

for the study. Equal no. of premenopausal women was selected 

for comparison with post-menopausal women. The serum calcium 

of post-menopausal women was lower in comparison to 

premenopausal women. Further, PTH was significantly high in 

post-menopausal women in comparison to premenopausal 

women. The serum calcitonin level of post-menopausal women 

was less than premenopausal women. The t score of post-

menopausal women was -2.45+/-0.65g/cm2 and premenopausal 

women (-1.463+/-0.521 g/cm2). There was a significant difference 

between t score of post-menopausal women (-2.891+/-0.719 

g/cm2) and premenopausal women -1.23+/-0.23g/cm2. 

Study by B.E. Christopher Nordin et al. in healthy postmenopausal 

women had found a late age-related decrease in calcium 

absorption and that decrease could be due to a decline in either 

the active calcium transport or diffusion component of the calcium 

absorption system.18 They also found that urinary calcium was 

significantly higher in postmenopausal women and it was due to 

reduced tubular resorption.19 

In one of the studies in India done by Tirth Bhattari et al.  found 

that the serum calcium levels were significantly reduced in the 

postmenopausal group compared to premenopausal women. 

They attributed these findings to the decreased estrogen levels 

resulting in the increased synthesis of cytokines by osteoblasts, 

monocytes and T cells and thereby stimulate bone resorption.20 
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The low estrogen levels lead to low calcium in the body. This in 

turn increases PTH levels which further leads to the release of 

calcium from bones. This leads to the weakening of bones and 

making them more prone to diseases like osteoporosis and 

fractures. With estrogen deficiency causing calcium level to 

oscillate downwards, it also causes the Parathyroid hormone 

levels to go up. Parathyroid hormone is an important hormone in 

calcium turnover with its main function being the maintenance of 

the calcium level in extracellular fluid. The secretion of parathyroid 

hormone is stimulated by hypocalcemia and suppressed by 

hypercalcemia.21 

According to Gallagher JC et al., the decrease in female 

hormones, especially estradiol, suppresses the intestinal 

absorption of calcium.22 

The decrease t score may be due to decrease of serum calcium 

and vitamin D leading to decrease in absorption of intestinal 

calcium along with increased parathyroid hormones level and 

increased bone turnover.10 Decrease of calcium ion with increase 

of parathyroid hormones may leads to osteoporosis in 

postmenopausal women. Moreover, decrease calcium level along 

with osteoporosis increase the incidence of bone fracture in 

postmenopausal women.23 

 

CONCLUSION 

The present study concluded that postmenopausal women have 

low calcium level and high parathyroid level which causes 

osteoporosis in female population after menopause. T score was 

more in post-menopausal women. 
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