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ABSTRACT 

Objective: To investigate premenopausal and postmenopausal groups of women and evaluate their serum levels of 

Calcium, Calcitonin and Parathormone. 

Study Design: Cross-sectional/ Observational Study 

Place and Duration of Study: This study was conducted at the Department of Physiology at Khyber Medical 

College/Teaching Hospital in Peshawar from April, 2020 to October, 2020. 

Materials and Methods: 100 Subjects were included according to the Inclusion criteria. The subjects were divided 

into two groups: Group I (Premenopausal Women) and Group II (Postmenopausal Women). Blood for Calcium, 

Calcitonin and Parathormone Levels was taken and analysed at the Hospital Lab. All information was recorded 

using proforma and analysed on SPSS for MacBook, Version 26.0. 

Results: Mean and standard deviations for age were recorded as 34.5 ± 10.1. The Mean and standard deviations for 

the levels of Serum Calcium (taken in mg/dl) were recorded as 9.74 ± 0.56 for Group I (Premenopausal Women) 

and 7.92 ± 0.72 for Group II (Postmenopausal Women), Serum Parathormone (taken in pg/ml) were recorded as 

31.29 ± 18.56 for Group I (Premenopausal Women) and 60.16 ± 42.63for Group II (Postmenopausal Women) and 

Serum Calcitonin (taken in pg/ml) were recorded as 5.8 ± 3.02 for Group I (Premenopausal Women) and 5.1 ± 1.98 

for Group II (Postmenopausal Women). 

Conclusion: Our study finds out that Calcium levels were lower in the Postmenopausal women (Group I) with 

significantly higher parathormone levels. This has a strong correlation and suggests an increased bone turnover. 
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INTRODUCTION 

Age related decrease in the calcium absorption has been 

reported for well over five decades now.
1, 2 

Calcium ion 

has been reported as an essential anatomic constituent 

of the body’s framework. Nutrition is important to keep 

healthy joints and bones. One of the major causes of 

osteoporosis is an imbalance nutrition alongside 

endocrine related illnesses.
3
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Parathormone is the hormone secreted by the 

Parathyroid Glands. This hormone along with Vitamin 

D and Calcitonin controls the levels of calcium in the 

extracellular fluid. It does so by keeping a balance in 

the calcium renal excretion, calcium absorbed from the 

gut, calcium release from the bone and its uptake at the 

level of bone.
4, 5

 

There are a number of hormones which control the 

bone mineralization and turnover.
6
 Parathyroid 

hormone (Parathormone-PTH) releases calcium from 

the bones and maintains the level of calcium in the 

blood.
7
 Estrogen plays an important role in the 

reduction of calcium released from the bone. Estrogen 

inhibits interleukin-6 production.
8
 This leads to an 

overall reduction in the calcium released from the bone. 

It is evident from the above mentioned facts that the 

deficiency of Estrogen results in a greater and longer 

osteoclast cell activity.
9
 So there is an increased level of 

osteoporosis which is known as postmenopausal 

osteoporosis.
10, 11

  

Females around the age of 45-50 years, first experience 

an irregularity and later the complete cessation of the 

monthly menstrual cycle. This is called menopause. 
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The female sex hormones reach very low levels.
12

 

Hence, the loss of hormones (especially estrogen) after 

menopause and ageing, lead to lower levels of calcium.
1
 

Calcitonin works in a manner opposite to that of 

parathormone. Calcitonin plays an important role in the 

reduction of calcium released from the bone. In our 

study we investigate premenopausal and post-

menopausal groups of women and evaluate their serum 

levels of Calcium, Calcitonin and Parathormone. 100 

subjects were divided into two groups: Group I 

(Premenopausal Women) and Group II 

(Postmenopausal Women). Their Body Mass Index 

(BMI), Serum Calcium, Calcitonin and Parathormone 

levels were checked and recorded. 

MATERIALS AND METHODS 

A study was performed in the Department of 

Physiology at Khyber Medical College/Teaching 

Hospital in Peshawar from April 2020 to October 2020. 

Subjects were included according to the Inclusion 

criteria. Exclusion criteria included patients with Hx of 

Hormone Replacement Therapy (HRT), Hysterectomy, 

Diabetes Mellitus, secondary hypertension, thyroid, 

liver or parathyroid related medical conditions. These 

were excluded. 100 subjects were divided into two 

groups: Group I (Premenopausal Women) and Group II 

(Postmenopausal Women). Blood for Calcium, 

Calcitonin and Parathormone Levels was taken and 

analysed at the Hospital Lab. Written informed, 

voluntary consent was obtained. The Institutional 

Review and Ethics Board approved the study. All 

information was recorded using proforma and analysed 

on IBM SPSS Statistics for Windows, Version 26.0. 

(Armonk, NY: IBM Corp.). 

RESULTS 

Mean and standard deviations for age were recorded as 

34.5 ± 10.1. The Mean and standard deviations for the 

levels of Serum Calcium (taken in mg/dl) were 

recorded as 9.74 ± 0.56 for Group I (Premenopausal 

Women) and 7.92 ± 0.72 for Group II (Postmenopausal 

Women). 

The Mean and standard deviations for the levels of 

Serum Parathormone (taken in pg/ml) were recorded as 

31.29 ± 18.56 for Group I (Premenopausal Women) and 

60.16 ± 42.63for Group II (Postmenopausal Women). 

The Mean and standard deviations for the levels of 

Serum Calcitonin (taken in pg/ml) were recorded as 5.8 

± 3.02 for Group I (Premenopausal Women) and 5.1 ± 

1.98 for Group II (Postmenopausal Women). 

This study finds out that Calcium levels were lower in 

the Postmenopausal women (Group I) with significantly 

higher parathormone levels. This has a strong 

correlation and is suggestive of an increased bone 

turnover. 

 
Figure No.1 shows Calcium, PTH and Calcitonin 

levels in Group I (Premenopausal Women) and 

Group II (Postmenopausal Women) 

Serum Calcium (mg/dl)  Serum PTH (pg/ml)  

Serum Calcitonin (pg/ml) 

Table No.1: Shows Calcium, PTH and Calcitonin 

levels in Group I (Premenopausal Women) and 

Group II (Postmenopausal Women) 
 Group I 

(n=50)  

Group II 

(n=50) 

Mean 

difference  

p-value  

Serum 

Calcium 

(mg/dl)  

9.74±0.56 7.92±0.72 1.82 0.039  

Serum 

PTH 

(pg/ml)  

31.29±18.

56 

60.16±42.

63 

(-)28.87 0.014 

Serum 

Calcitonin 

(pg/ml)  

5.8±3.02 5.1±1.98 0.7  0.216 

 

 

Table No.2: Shows Mean Calcium levels on the basis 

of age group 

Age Group 

(Years) 

Patient Number Mean Ca Level 

(mg/dl) 

20-30 23 10.3 

31-40 22 9.18 

41-50 25 8.64 

51-60 18 8.47 

61-70 13 7.20 

DISCUSSION 

Our study checked calcium levels in premenopausal 

and postmenopausal women. It was noted that Group II 

(Postmenopausal Women) showed lower levels of 

serum calcium in comparison to Group I 

(Premenopausal Women). Deficiency of Estrogen 

results in a greater and longer osteoclast cell  

activity.
9, 13 

At menopause the female sex hormones 

reach very low levels. Hence, the loss of hormones 

(especially estrogen) after menopause and ageing, lead 

to lower levels of calcium.
1, 13

 Which is evident from 

the results of our study in the Group II (Postmenopausal 

Women). 

Our study also finds out that not only the Calcium 

levels were lower in the Postmenopausal women 

(Group 2) but subjects had significantly higher 

parathormone levels (Fig. 1 and Table. 1). When the 
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Calcium levels are low in the body, Parathyroid 

hormone (Parathormone-PTH) releases calcium from 

the bones and maintains the level of calcium in the 

blood. Hence, Low Calcium Group II (Postmenopausal 

Women) is consistent with high PTH Levels.
4
  

Table. 2 shows mean calcium levels on the basis of age 

group. The subjects were divided into 5 groups with an 

age range of 10 years. The mean calcium levels showed 

a decremental decrease in the higher age group ranges. 

Calcium supplementation has proved to be promising in 

elderly postmenopausal population and has shown 

benefits in yielding a better bone density. Some studies 

have found out that a deficiency of calcium in the diet 

had association with high blood pressure. This can 

simply be corrected by supplementation.
14, 15

 

Given the circumstances and the high risk of 

osteoporosis, hypertension and other associated risks & 

complications, it is recommended that a national 

calcium supplementation plan be initiated by the 

government of Pakistan. As this is the need of the hour 

and high time to take a decision on the issue. 

CONCLUSION 

Our study finds out that Calcium levels were lower in 

the Postmenopausal women (Group I) with significantly 

higher parathormone levels. This has a strong 

correlation and is suggestive of an increased bone 

turnover. Still, many systemic reviews, meta-analysis 

and level I evidence studies are required not only to 

understand the medical condition but also establish a 

possible link and to further help us understand the 

pathophysiology governing this change. 

Author’s Contribution: 

Concept & Design of Study: Sara Sajjad 

Drafting: Syed Salman Shah, 

Tooba Khan 

Data Analysis: Hunya Amin, Dur E 

Shehwar Ali, Syed 

Shahmeer Raza 

Revisiting Critically: Sara Sajjad, Syed 

Salman Shah 

Final Approval of version: Sara Sajjad 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Avioli LV, McDonald J, Lee SJTJoci. The 

influence of age on the intestinal absorption of 47-

Ca absorption in post-menopausal osteoporosis. 

1965;44(12):1960-7. 

2. Bullamore J, Wilkinson R, Gallagher J, Nordin B, 

Marshall DJTl. Effect of age on calcium absorption 

1970;296(7672):535-7. 

3. Sheweita S, Khoshhal KJCdm. Calcium 

metabolism and oxidative stress in bone fractures: 

role of antioxidants 2007;8(5):519-25. 

4. Hall J, AC G. Guyton and Hall textbook of medical 

physiology. 13
th

 ed. Saunders; 2015. 

5. Pravina P, Sayaji D, Avinash MJIJoRiP, Sciences 

B. Calcium and its role in human body 

2013;4(2):659-68. 

6. Hernandez C, Beaupré G, Carter DJB. A 

theoretical analysis of the changes in basic 

multicellular unit activity at menopause 

2003;32(4):357-63. 

7. Campbell IJA, Medicine IC. Thyroid and 

parathyroid hormones and calcium homeostasis 

2008;9(10):428-31. 

8. Papanicolaou DAJTJoCE, Metabolism. 

Interleukin-6: the endocrine cytokine 

2000;85(3):1331-3. 

9. Garnero P, Delmas PD. Encyclopedia of Endocrine 

Diseases. L M, editor. California: Elsevier Inc; 

2004. 

10. Eastell R, O'Neill TW, Hofbauer LC, Langdahl B, 

Reid IR, Gold DT, et al. Postmenopausal 

osteoporosis 2016;2(1):1-16. 

11. Khosla S, Hofbauer LCJTlD, endocrinology. 

Osteoporosis treatment: recent developments and 

ongoing challenges 2017;5(11):898-907. 

12. Santoro NJTAjom. The menopausal transition 

2005;118(12):8-13. 

13. Tyagi AM, Srivastava K, Mansoori MN, Trivedi R, 

Chattopadhyay N, Singh DJPo. Estrogen 

deficiency induces the differentiation of IL-17 

secreting Th17 cells: a new candidate in the 

pathogenesis of osteoporosis 2012;7(9):e44552. 

14. Cappuccio F, Elliott P, Allender P, Pryer J, 

Follman D, Cutler JJAjoe. Epidemiologic 

association between dietary calcium intake and 

blood pressure: a meta-analysis of published data 

1995;142(9):935-45. 

15. Bucher HC, Cook RJ, Guyatt GH, Lang JD, Cook 

DJ, Hatala R, et al. Effects of dietary calcium 

supplementation on blood pressure: a meta-analysis 

of randomized controlled trials 1996;275(13): 

1016-22.. 
. 

 


