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ABSTRACT: Background: Serum Alkaline Phosphatase (ALP) is the earliest bone 

marker in postmenopausal women as it plays an important role in bone formation and 

resorption. ALP is a universal enzyme that has a role in osteoid formation and 

mineralization of bone. The serum ALP pool consists of several dimeric isoforms that 

originate from various tissues such as the liver, bone, intestine, spleen, kidney and 

placenta. Methods: This was a cross-sectional comparative study and carried out in the 

Department of Physiology, Rajshahi Medical College, Rajshahi over a period of 12 

months from July 2021 to June 2022 on 60 pre and postmenopausal women residing in 

Rajshahi city. Data was collected through a semi-structured questionnaire and a good 

laboratory setting. Results: In premenopausal group, all (100%) of the women had 

normal alkaline phosphatase level. On the other hand, in the postmenopausal group, 

most (96.7%) of the respondents had normal alkaline phosphatase level and only 3.3% 

of the respondents had increased alkaline phosphatase level. In both groups, none had 

decreased alkaline phosphatase level and also in premenopausal group none had 

increased alkaline phosphatase level. Serum alkaline phosphatase level in 

postmenopausal women was higher than the premenopausal women and it was 

statistically highly significant (p < 0.001). Conclusions: As serum alkaline phosphatase 

is associated with bone formation and resorption, so regular screening of serum ALP in 

postmenopausal women might be helpful for early detection of postmenopausal 

osteoporosis. 
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Article at a glance: 

Study Purpose: The purpose of this study was to measure and compare the serum ALP level between premenopausal and 

postmenopausal women in Rajshahi City. 

Key findings: Postmenopausal women had significantly greater levels of serum alkaline phosphatase compared to premenopausal 

women (p < 0.001). 

Newer findings: There was a positive correlation between age and serum alkaline phosphatase in both pre and postmenopausal 

women but in premenopausal group this relation was statistically significant (p=0.03) but not in postmenopausal group. 

Abbreviations: ALP: Alkaline Phosphatase, ERC: Ethical Review Committee and SD: Standard Deviation. 

 

INRODUCTION 
Menopause is associated with various 

physiological and biochemical changes that have 

effects on various systems in our body. As a result of 

lower level of estrogen postmenopausal women are at 

increased risk for a number of health conditions, such 

as osteoporosis and heart diseases. Osteoporosis, one 

of the most important public health problems in 

postmenopausal life which not only gives rise to 

morbidity but also markedly reduces the quality of 

life in this population.1 Calcium is important to 

prevent bone loss and to help restore the bone that 

might have been lost due to osteoporosis. Calcium 

also helps to keep heartbeat regular.2 Magnesium is 

important for healthy bones and its deficiency may 

play a role in postmenopausal osteoporosis. 

Magnesium helps to promote healthy cardiovascular 

systems and helps to prevent heart attacks.3 Alkaline 

Phosphatase is used as a marker for bone metabolism 

for several years.  Serum alkaline phosphatase (ALP) 

is the most commonly used biomarker of bone 

formation. ALP is a universal enzyme that plays an 
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important role in osteoid formation and 

mineralization of bone.4 The serum ALP pool consists 

of several dimeric isoforms that originate from 

various tissues such as the liver, bone, intestine, 

spleen, kidney and placenta. High levels of ALP are 

often encountered during routine blood investigation 

in elderly patients because ALP includes various 

isoenzymes from other tissues.5 An accurate diagnosis 

is usually not possible on the basis of elevated ALP 

alone. If liver function is normal, bone metabolism can 

be considered to be the cause of increase in serum ALP 

and it is very important marker after menopause.6 

Thus, even without measuring BSAP, the state of bone 

metabolism can be determined by measuring ALP 

and can be used to diagnose osteoporosis and 

osteopaenia. It is fact that global average life 

expectancy is increasing day by day and half of the 

total population is female.6 So, health issue of 

postmenopausal women is a time demanding issue. 

Menopause may alter serum ALP levels which can 

lead to increased risk of osteoporosis. So, it is 

imperative to know the changes in serum alkaline 

phosphatase levels of postmenopausal women. To the 

best of our knowledge a very few studies have been 

addressed this problem in the context of Bangladesh. 

Moreover, the present study would also facilitate the 

clinicians and gynecologists to update their 

knowledge regarding serum alkaline phosphatase 

levels in postmenopausal women. 

 

 

METHODS 

This cross-sectional comparative study was 

conducted in the Department of Physiology, Rajshahi 

Medical College, Rajshahi from July 2021 to June 2022 

to assess and compare the level of serum alkaline 

phosphatase in premenopausal and postmenopausal 

women. The study included premenopausal women 

aged 20 to 40 and postmenopausal women aged 50 to 

60 who lived in Rajshahi. The Ethical Review 

Committee (ERC) approved the study before it began, 

and a purposive sampling technique was used with a 

total sample size of 60. The questionnaire for the study 

was created after speaking with the guide and 

studying the previously available literature. The 

responses were drawn from Rajshahi Medical College 

and Hospital's neighbors, family and staff. After 

obtaining informed written consent from each 

responder, a comprehensive history and physical 

examination were conducted and recorded in a 

prepared data sheet. Blood samples were collected 

from the median cubital vein in the antecubital fossa, 

while the individual sat comfortably on a chair. 

Approximately three milliliters of blood are collected 

in EDTA-coated vacutainers using a sterile 

DISPOVAN syringe under sterile conditions. The 

sample was then tested for serum alkaline 

phosphatase using an auto analyzer equipment. All 

tests were statistically significant at the acceptable 

probability level of p < 0.05.

RESULTS 

Table 1: Distribution of the respondents according to marital status, educational status and occupational 

status (n=30 in each group). 

Variables Premenopausal women 

(n=30) 

Postmenopausal women 

(n=30) 

Marital status 

Unmarried 8 (26.70%) 0 (0%) 

Married 22 (73.30%) 30 (100.00%) 

Educational status 

Illiterate 0 (0%)  14 (46.70%)  

Primary 4 (13.30%) 4 (13.30%) 

Secondary and higher secondary 17 (56.70%) 8 (26.70%) 

Graduate 9 (30.00%) 4 (13.30%) 

Occupational status 

 Housewife 13 (43.30%) 28 (93.30%) 

Service holder 17 (56.70%) 2 (6.70%) 

 

Marital status of the women showed that 

among the premenopausal women, less than ¾th 

(73.3%) of the respondents were married and only 

near ¼th (26.7%) of the respondents were single. On 

the other hand, in the postmenopausal group, all 

(100%) were married. Secondary and higher 
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secondary level of education (56.7%) were 

predominantly higher among the premenopausal 

women and illiterate respondents (46.7%) were 

comparatively higher in the postmenopausal group. 

No respondent was illiterate in the premenopausal 

group. On the other hand, in the premenopausal 

women, more than half (56.7%) of the women were 

involved in service and remaining less than half 

(43.3%) were housewives. On the other hand, in the 

postmenopausal group more than 9/10th (93.3%) of the 

were housewives and only 6.7% were service holder 

(Table 1).

 

 
Figure 1: Distribution of the respondents according to their serum alkaline phosphatase level (n=30 in each 

group). 

 

Serum alkaline phosphatase level revealed 

that in premenopausal group, all (100%) of the women 

had normal alkaline phosphatase level. On the other 

hand, in the postmenopausal group, most (96.7%) of 

the respondents had normal alkaline phosphatase 

level and only 3.3% of the respondents had increased 

alkaline phosphatase level. In both group none had 

decreased alkaline phosphatase level and also in 

premenopausal group none had increased alkaline 

phosphatase level (Figure 1). 

 

Table 2: Comparison of serum alkaline phosphatase between postmenopausal and premenopausal women 

(n=30 in each group). 

 

Serum alkaline phosphatase 

 

Group t-value p-value 

Postmenopausal women 

(n = 30) 

premenopausal women  

(n = 30) 

mean ± SD (U/L) 228.65 ± 42.27 172.07 ± 44.72 5.04 < 0.001 

Range (U/L) 148 to 291 108.20 to 250   

(Data were analyzed by Unpaired t-Test and were presented as mean ± SD.) 

 

Among the postmenopausal women mean 

serum alkaline phosphatase level was 228.65 ± 42.27 

U/L and among the premenopausal women mean 

serum alkaline phosphatase level was 172.07 ± 44.72 

U/L. So, it was clear that serum alkaline phosphatase 

level in postmenopausal women was higher than the 

premenopausal women (mean difference 56.58, 95% 

CI [34.09, 79.07]), t (df=58) = 5.04 and it was statistically 

highly significant (p < 0.001) (Table 2).
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Figure 2: Scatter diagram showing correlation between age and serum alkaline phosphatase level of the 

respondents in the pre and postmenopausal group (n=30 in each group). 

 

Scatter diagram revealed positive correlation 

between age and serum alkaline phosphatase of the 

respondents in both pre and postmenopausal women 

but in premenopausal group this relation was 

statistically significant (p=0.03) but not in 

postmenopausal group (Figure 2).

 

DISCUSSION 

The improvement of health quality of life for 

women after menopause is one of the major concerns 

today. Rapid bone loss occurs in postmenopausal 

women due to hormonal factors that lead to an 

increased risk of fractures. In postmenopausal 

women, there is a drop in serum calcium and 

magnesium level. So, there is abrupt fall in bone 

density due to osteoclasts exceeds the osteoblasts 

formation. Serum alkaline phosphatase is an 

important marker which is increased during 

postmenopausal period due to decreased bone 

mineral density. The mean levels of serum alkaline 

phosphatase in postmenopausal group were (228.65 ± 

42.27) and in controls was (172.07 ± 44.72). Serum 

alkaline phosphatase in postmenopausal group was 

significantly higher (mean difference 56.58, 95% CI 

[34.09, 79.07]) than the premenopausal group (p < 

0.001). These findings were in accordance with studies 

done by Saha et al., Prabha et al., Ali, D & Pujar, 

ELmalik et al., Pardhe et al., Khadka et al., Bhattarai et 

al, and Marimuthu & Reddy et al.6, 7-14-29 ALP is 

considered as a potential marker for alveolar bone 

resorption in postmenopausal women. It increases in 

the postmenopausal period due to increased bone 

turnover. In adults with normal liver function, 

approximately 50% of the total ALP activity in serum 

is derived from the liver, whereas 50% arises from 

bone. In our study, the total ALP levels were 

significantly high in postmenopausal women in 

comparison to premenopausal women. This shows 

that the bone mass continues to decline with age. The 

increase in ALP levels was a result of hormonal 

changes and also due to the effect of parathyroid 

hormone on bone.   There were some limitations of the 

study such as this was a cross-sectional type of study 

in a single community with comparatively small 

number of sample sizes. So, the study result may not 

reflect the exact scenarios of the whole country. 

Selection bias could not be avoided as purposive 

sampling technique was selected. Vitamin D level was 

not assessed in the study which is required for bone 

mineralization. 

 

CONCLUSION 

Menopause is associated with various 

biochemical changes in our body. Serum alkaline 

phosphatase level was higher among the 

postmenopausal women, and it was statistically 

significant. After menopause bone resorption exceeds 

the bone formation. The main cause behind this 

process is oestrogen deficiency which alter the rate of 

bone turnover. In Bangladesh nutritional deficiency 

and lack of health awareness make this problem more 
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severe and ended with serious complications. As 

serum alkaline phosphatase was associated with bone 

formation and resorption, so regular screening of 

serum ALP in postmenopausal women might be 

helpful for early detection of postmenopausal 

osteoporosis. 

 

Acknowledgements 

Contribution of laboratory staff of Life Sign 

Diagnostic Center was acknowledged for their cordial 

co-operation in preparing laboratory investigations 

for this manuscript. 

 

Authors’ contributions 

LH, EAL: Concept and design, data acquisition, 

interpretation and drafting. LH and MNK: Data 

acquisition, interpretation, drafting, final approval 

and agree to be accountable for all aspects of the work. 

 

Ethical approval 

Ethical approval of the study was obtained from the 

Ethical Review Committee from Rajshahi Medical 

College, Rajshahi. Informed consent was taken from 

all women. All the study methodology was carried out 

following the relevant ethical guidelines and 

regulations. 
 

Funding 

The authors received no financial support for the 

research, authorship and/or publication of this article. 
 

Conflict of interest 

Authors declared no conflict of interest. 

 

REFERENCES 

1. Cauley JA. Public health impact of osteoporosis. J 

Gerontol A, Biol Sci Med Sci. 2013 

Oct;68(10):1243–1251.  

2. Bagade MB, Berad A, Bagade A. Study of serum 

calcium levels in premenopausal and 

postmenopausal women. Int Jour of Physiol. 

2019;7(1):1.  

3. Castiglioni S, Cazzaniga A, Albisetti W, Maier 

JAM. Magnesium and osteoporosis: current state 

of knowledge and future research directions. 

Nutrients. 2013 Jul 31;5(8):3022–3033.  

4. Llinas P, Masella M, Stigbrand T, Ménez A, Stura 

EA, Le Du MH. Structural studies of human 

alkaline phosphatase in complex with strontium: 

implication for its secondary effect in bones. 

Protein Sci. 2006 Jul;15(7):1691–1700.  

5. Mukaiyama K, Kamimura M, Uchiyama S, 

Ikegami S, Nakamura Y, Kato H. Elevation of 

serum alkaline phosphatase (ALP) level in 

postmenopausal women is caused by high bone 

turnover. Aging Clin Exp Res. 2015 

Aug;27(4):413–418.  

6. Prabha YS, Ashalata K, Babu P, Kumari PK. A 

study of bone markers (serum calcium, serum 

phosphorus and serum alkaline phosphatase) in 

post-menopausal women in east Godavari 

District Andhra Pradesh, India. IOSR Journal of 

Dental and Medical Sciences (IOSR-JDMS). 2015 

Jun; 14 (6):1-3. 

7. Saha KR, Das S, Islam S, Hasan AHM, Afrose R, 

Mia MAR. Changes in serum calcium, albumin 

and alkaline phosphatase levels of 

postmenopausal women. Comm Based Med J. 

2019 Aug 5;8(2):30–35.  

8. Ali NK. Estimation of some minerals (calcium, 

phosphorous, vitamin 25 (OH) D and alkaline 

phosphatase) in osteoporosis patients in Kirkuk 

city. J Osteopor Phys Act. 2018.  

9. D L, Pujari S. Study of bone turnover markers – 

Alkaline phosphatase and urinary 

hydroxyproline in postmenopausal women. Inter 

Jour of Clin Bio and Res. 2021 Apr 28;8(1):12–14.  

10. ELmalik M, Taher E, Shrif N, O.Elzein H, 

O.M.Elzein A. Comparison of the Serum Levels of 

Calcium, Phosphorus Alkaline Phosphatase 

Activity, and Plasma Parathyroid' ' Hormone 

Betweenpre and Postmenopausal women in 

Khartoum-State. IOSR Journal of Dental and 

Medical Sciences. 2016 Nov; 15(11):118-121. 

11. Pardhe BD, Pathak S, Bhetwal A, Ghimire S, 

Shakya S, Khanal PR, et al. Effect of age and 

estrogen on biochemical markers of bone 

turnover in postmenopausal women: a 

population-based study from Nepal. Int J 

Womens Health. 2017 Oct 25; 9:781–788.  

12. Khadka B, Timalsina B, Gupta S, Acharya D. 

Serum Calcium and Alkaline Phosphatase Level 

among Pre-Menopausal and Post-Menopausal 

Women in Rupandehi District of Nepal: A Co-

Relational Study. International Journal of Health 

Sciences & Research. 2016 Aug;7(8):136-141. 

13. Shahid SM, Ali MN, Lina KS, Paul SR, Islam SS, 

Lisa T. Pediatric Laparoscopic Inguinal Hernia 

Repair: A Comparison between Techniques. TAJ: 

Journal of Teachers Association. 2020 Dec 

31;33(2):20-6. 



 Latifa Hosna et al.; Journal of Teachers Association, Apr-Jun, 2025; 38(2):152-157 

© 2025 TAJ | Published by: Teachers Association of Rajshahi Medical College 157 

 

14. Hossain Z, Ali N, Shahid SM, Paul SR, Al Mamun 

A. Outcome of gastroschisis in Rajshahi Medical 

College Hospital: Searching for the way of 

improvement. TAJ: Journal of Teachers 

Association. 2024 Jun 30;37(1):192-200. 

15. Shahid SM, Ali N, Islam SS, Lina KS. Management 

of Posterior Urethral Valves: An Outcome 

Analysis of Endoscopic Valve Fulguration. TAJ: 

Journal of Teachers Association. 2018;31(2):68-72. 

16. Das D, Shahid SM, Paul SR, Hussain Z, Nure RH, 

Shuvo SS. Dorsal Mesenteric Agenesis without 

Small Bowel Atresia: A Rare Pediatric Case 

Insight. TAJ: Journal of Teachers Association. 

2024 Dec 31;37(2):381-4. 

17. Islam SS, Hassan P, Ali MN, Shahid SM, 

Badruddoza SM, Ahmed M. Undescended Testes 

in Children: Clinicopathological Study of 32 

Cases. TAJ: Journal of Teachers Association. 

2017;30(2):26-31. 

18. Ali MN, Hannan MA, Shahid SM, Kubba T, Roy 

D. Ultrasound Guided Needle Aspiration of 

Breast Abscess as an Alternative to Surgical 

Incision and Drainage. TAJ: Journal of Teachers 

Association. 2020 Oct 18;33(1):1-4. 

19. Nowshad A, Shahid SM, Islam SS, Mostaque A. 

Intussusception Secondary to Isolated 

Heterotopic Pancreas of Meckel’s Diverticulum. 

TAJ: Journal of Teachers Association. 2011 Jun 

30;24(1):16-20. 

20. Shahid SM, Ali MN, Sarkar MH, Rahman MH. 

Ensuring authenticity in scientific 

communication: Approaches to detect and deter 

plagiarism. TAJ: Journal of Teachers Association. 

2024 Jun 30;37(1):i-ii. 

21. Alam KM, Shahid SM. PCR Test for SARS-CoV-2, 

Rajshahi Medical College Perspective. TAJ: 

Journal of Teachers Association. 2024 Dec 

31;37(2):1-4. 

22. Haque MA, Islam MI, Hasan H. Successful 

Surgical Creation and Management of an 

Arteriovenous Fistula: A Case Report. Asia Pacific 

Journal of Surgical Advances. 2024 Aug 

31;1(1):34-8. 

23. Paul SR, Ali MN, Shahid SA, Paul SC, Haque MN, 

Hossain MZ. Acute Sigmoid Volvulus: Outcome 

of Primary Resection & Anastomosis in a Tertiary 

Hospital. TAJ: Journal of Teachers Association. 

2022;35(2):13-8. 

24. Hasan H, Rahman MH, Haque MA, Rahman MS, 

Ali MS, Sultana S. Nutritional management in 

patients with chronic kidney disease: A focus on 

renal diet. Asia Pacific Journal of Medical 

Innovations. 2024 Aug 31;1(1):34-40. 

25. Shahid SM, Ali MN, Paul SR, Hossain MZ, Al 

Mamun A. Demographic Profile and Outcome of 

Paediatric Solid Tumor Patients, in a Tertiary 

Level Hospital in Bangladesh. TAJ: Journal of 

Teachers Association. 2024 Jun 30;37(1):55-62. 

26. Haque MA, Begum MM, Rahman MS, Hasan H. 

Complications of Arteriovenous Fistula Surgery: 

A Comprehensive Study in Bangladesh. TAJ: 

Journal of Teachers Association. 2024 Dec 

31;37(2):87-97. 

27. Haque A, Rahman S, Roshid M, Hasan H, Uddin 

N. Dietary Protein and Fluid Management in 

CKD Patients Undergoing Arteriovenous Fistula 

(AVF) Surgery: Investigating the Role of 

Nutrition on Reducing Fistula Failure. Pacific 

Journal of Medical Research. 2024 Dec 31;1(1):26-

34. 

28. Bhattarai T, Bhattacharya K, Chaudhuri P, 

Sengupta P. Correlation of common biochemical 

markers for bone turnover, serum calcium, and 

alkaline phosphatase in post-menopausal 

women. Malays J Med Sci. 2014 Jan;21(1):58–61.  

29. Marimuthu R. Comparison of Bone Turnover 

Markers on Osteoporosis in Pre and 

Postmenopausal Women. Indian Journal of Public 

Health Research & Development. 2020 

Nov;11(11):154-162.

 

 

*Correspondence: Dr. Latifa Hosna, Email: latifahosna@gmail.com 

 

Journal of Teachers Association 

Official Journal of Teachers Association  

Rajshahi Medical College 

 

Publish your next article in TAJ 

For submission scan the QR code 

E-mail submission to: tajrmc8555@gmail.com 


