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Abstract  Original Research Article 
 

Background: Hypothyroidism is one of the most common forms of hormonal dysfunction resulting from deficiency of 

thyroid hormone or its impaired activity. Various electrolyte and mineral disturbances have been observed in many 

studies. The role of thyroid hormones on mineral metabolism and its complications have not been established. This 

study was undertaken to assess the alterations in the levels of serum magnesium, calcium and phosphorous levels in 

subclinical hypothyroidism. Also to assess the alterations in the levels of serum magnesium, calcium and phosphorous 

levels in overt hypothyroidism. Method: A descriptive case control study was done with a total 100 subjects in the 

department of Medicine, Adichunchanagiri hospital and research center, B G Nagara during October 2018 to June 

2020. 25 subclinical hypothyroidism cases, 25 overt hypothyroidism cases and 50 controls were taken. Blood sample 

for analyzing serum free T3, free T4, TSH, calcium, magnesium and phosphorus was taken and estimated in all 

subjects. Results: In this study the mean age of hypothyroidism (subclinical and overt) cases was 35.46 ± 7.26. A 

significant hypocalcaemia (P = 0.002) was observed in cases with overt hypothyroidism and a significant (P = 0.01) 

hyperphosphatemia was observed in cases with subclinical hypothyroidism. Conclusion: The present study showed a 

significant hypocalcaemia in overt hypothyroidism cases than controls and showed significant hyperphosphatemia in 

subclinical hypothyroidism. It can be concluded that there are various electrolyte disturbances in both subclinical and 

overt hypothyroidism, hence such disturbances need to be monitored prospectively to avoid further complications and 

needs to be treated accordingly. 

Keywords: Subclinical hypothyroidism; Overt hypothyroidism; serum calcium; magnesium; phosphorus; free T3; free 

T4; TSH. 
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INTRODUCTION  
The first description of thyroid diseases as they 

are known today was that of Graves disease by Caleb 

Parry in 1786. Thomas Curling first described 

hypothyroidism (myxedema) in 1850 and the cause and 

suitable treatment were established after 1883 [1]. 

Hypothyroidism is one of the most common forms of 

hormonal dysfunction resulting from deficiency of 

thyroid hormone or its impaired activity [2]. The mean 

annual incidence of autoimmune hypothyroidism is up 

to 4 per 1000 women and 1 per 1000 men. Subclinical 

hypothyroidism is found in 6-8% of women and 3% of 

men [3]. 

Subclinical hypothyroidism is defined as an 

elevated serum thyroid stimulating hormone (TSH) 

level associated with serum total free thyroxine (T4) 

and triiodothyronine (T3) concentrations within the 

reference range with few or no symptoms of 

hypothyroidism [4, 5]. Overt hypothyroidism is defined 

as low T4 levels and elevated serum TSH with evident 

clinical features.  
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Thyroid gland is involved in a wide array of 

metabolic functions like regulation of lipid, 

carbohydrate and mineral metabolism. Mineral 

metabolism like calcium, magnesium and phosphorous 

is frequently disturbed in thyroid dysfunctions [6]. 

Electrolytes pay an important role in many body 

processes, such as controlling fluid levels, acid-base 

balance, nerve conduction, blood clotting and muscle 

contraction [2].
 

 

Studies have revealed that metabolic syndrome 

and cardiovascular diseases are related to disturbances 

in metabolism of magnesium and calcium in 

hypothyroidism [7-9]. 

 

Although hypothyroidism is very common in 

rural areas, studies on electrolyte imbalance in 

subclinical and overt hypothyroidism patients from 

rural India is lacking
 
[2]. 

 

With this background, the present study was 

taken up to assess the levels of serum calcium, 

magnesium and phosphorous in subclinical and overt 

hypothyroidism. 

 

MATERIALS AND METHODS 
The present study was conducted at 

Adichunchanagiri Hospital and Research center, 

Balagangadharanatha Nagara, Mandya from October 

2018 to June 2020. Informed consent was obtained 

from the participants before taking part in the study.  

 

Study Design: Descriptive case control study  

 

Sample size: Total of 100 subjects. 25 patients with 

subclinical and 25 patients with overt hypothyroidism 

and 50 controls.  

 

Sampling method: Periodic sampling  

 

Ethical committee clearance: Obtained  

Inclusion criteria: Subclinical and overt 

hypothyroidism patients, Age > 18yrs, patients willing 

to participate in the study, age and sex matched normal 

subjects. 

 

Exclusion criteria: Patients with Diabetes mellitus, 

patients with chronic kidney disease, patients with 

hepatic diseases, alcoholism, patients on drugs like 

phenytoin, diuretics, amiodarone, patients on mineral 

supplementation, severely ill patients. 

 

METHODOLOGY 
 Information was collected through a pre tested and 

structured proforma for each subject.  

 In all the selected subjects, a detailed history and 

physical examination was noted. Every patient was 

subjected to relevant investigations after taking an 

informed consent.  

 Data was collected as per the proforma. 

 

Investigations 
Free T3, Free T4, TSH, Serum calcium, Serum 

magnesium, Serum phosphorus, FNAC (Whenever ever 

required), USG Neck (Whenever required). 

 

Routine investigations: CBC, RBS, Blood urea, Serum 

creatinine, Serum electrolytes, ECG. 

 

RESULTS 

A total of 100 patients, 50 hypothyroid patients 

(25 subclinical and 25 overt) and 50 controls who were 

attending Adichunchanagiri hospital and research center 

fulfilling the criteria were analyzed and results were 

tabulated accordingly. 

 

Table 1: Sex distribution of the study 

 SEX Total 

Female 

N(%) 

Male 

N(%) 

Group Cases 39(78.0) 11(22.0) 50 

Controls 39(78.0) 11(22.0) 50 
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Fig 1: Sex distribution of the study 

 

Table 2: Age distribution of the study 

 Age in Years Total P value 

≤30 

N(%) 

31-40 

N(%) 

41-50 

N(%) 

Group Cases 18(36.0) 22(44.0) 10(20.0) 50 0.802 

Controls 17(34.0) 25(50.0) 8(16.0) 50 

 

 
Fig 2: Age distribution of the study 

 

Table 3: Correlation of TSH with S. Calcium, S. Magnesium and S. Phosphorus 

  S. CALCIUM S. MAGNESIUM S. PHOSPHORUS 

TSH Correlation Coefficient -.270 .136 -.099 

p value .007 .179 .325 

 

Table 4: Correlation of Free T4 with S. Calcium, S. Magnesium and S. Phosphorus 

  S. CALCIUM S. MAGNESIUM S. PHOSPHORUS 

Free T4 Correlation Coefficient .391 -.042 .003 

p value .000 .680 .979 

 

Table 5: Correlation of S. calcium, S. magnesium and S. phosphorus with 25 cases of overt hypothyroidism and 25 

controls 

  Group N Mean Std. 

Deviation 

p value 95% Confidence Interval of 

the Difference 

Lower Upper 

S. CALCIUM Overt 

Hypothyroidism 

25 8.636 .9543 .002 -1.1698 -.2702 

Controls 25 9.356 .5709 

S. 

MAGNESIUM 

Overt 

Hypothyroidism 

25 2.200 .3742 .549 -.1214 .2254 

Controls 25 2.148 .2143 

S. 

PHOSPHORUS 

Overt 

Hypothyroidism 

25 4.044 .9408 .972 -.4637 .4477 

Controls 25 4.052 .6319 
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Table 6: Correlation of S. calcium, S. magnesium and S. phosphorus with 25 cases of subclinical hypothyroidism 

and 25 controls 

  Group N Mean Std. 

Deviation 

p value 95% Confidence Interval of 

the Difference 

Lower Upper 

S. CALCIUM Subclinical 

Hypothyroidism 

25 9.020 .7483 .081 -.7145 .0425 

Controls 25 9.356 .5709 

S. MAGNESIUM Subclinical 

Hypothyroidism 

25 2.240 .2814 .200 -.0502 .2342 

Controls 25 2.148 .2143 

S. PHOSPHORUS Subclinical 

Hypothyroidism 

25 3.440 .9434 .010 -1.0703 -.1537 

Controls 25 4.052 .6319 

 

DISCUSSION  
Thyroid hormones regulate the body 

hemodynamics, thermoregulation and metabolism. It 

has an influence on renal hemodynamics, glomerular 

filtration and electrolyte handling [2, 7, 10, 11]. Thyroid 

disorders play an important role in causing secondary 

osteoporosis [12-14]. 

 

Hypothyroidism is one of the most prevalent 

endocrine disease which lead to a variety of clinical 

situations including electrolyte and mineral 

disturbances, congestive heart failure and coma. 

Calcium, magnesium and phosphorous homeostasis 

have been frequently disturbed in thyroid dysfunctions. 

Thyroid hormones affecting the glomerular filtration 

rate and blood flow, have a direct effect on Calcium and 

Magnesium resorption [7, 15]. 

 

Clinical studies done previously have 

suggested an association between subclinical 

hypothyroidism and coronary heart disease [4, 16, 17]. 

 

The aim of this study was to investigate the 

levels of serum calcium, magnesium and phosphorus in 

overt and subclinical hypothyroidism.  

 

According to many case reports in literature, 

mineral disturbances were noticed in any kind of 

thyroid dysfunction. 

 

Thyroid hormone is important for normal 

growth and maturation of the skeleton. In 

hypothyroidism there is a decreased turnover due to 

impaired mobilization of calcium into the bone that 

leads to a decrease in blood calcium level. In 

hypothyroidism, there is also an increased production of 

thyroid calcitonin which promotes the tubular 

reabsorption of phosphate and helps in tubular excretion 

of calcium which leads to hypocalcemia and 

hyperphosphatemia. In hypothyroidism there is 

hypomagnesaemia because of urinary output and 

fractional excretion of magnesium through urine. Lower 

serum magnesium level in hypothyroid patients is due 

to impaired magnesium homeostasis [2, 18]. 

 

Animal study done by Kumar and Prasad 

concludes that renal calcium excretion was increased in 

rats with high TSH levels [19]. 

 

In the study done by Sridevi D et al., [7], the 

mean age of cases is 35.78±8.91 and controls is 

35.68±8.85. In the study done by Padhiary M et al., 

[20], mean age is 35.69±8.04 in cases and 40.04±8.19 

in controls. In a study done by Ashmaik A S et al., [12], 

mean age of cases is 33.26± 15.76 and controls is 32± 

13.18. In the present study, mean age is 35.46±7.26 in 

cases and 35.28±6.98 in controls. The present study is 

comparable with study done by Sridevi D et al., [7]. 

 

In Gohel M G et al., [2] study, the mean TSH 

in cases is 13.87 ± 9.78 and in control is 2.49 ± 0.99. 

Mani V et al
21

 study showed mean TSH value of 

6.28±1.01 among cases and 3.61±1.13 among controls.  

 

The present study showed a mean value of 

10.40 ± 4.022 in cases and 2.86 ± 0.94 in controls 

which is almost comparable with study done by Gohel 

M G et al., [2]. 

 

In a study done by Abbas M M et al., [4], the 

mean of serum calcium levels in cases was 8.42 ± 0.42, 

in controls was 9.01 ± 0.27. Mean of S. Magnesium in 

cases was 2.05 ± 0.15 and controls was 2.05 ± 0.15. 

Mean of S. Phosphorus levels in cases was 4.01 ± 0.14 

and in controls was 3.80 ± 0.14.  

 

In the present study mean of S. calcium levels 

was 9.02 ± 0.74 and in controls was 9.35 ± 0.57. Mean 

of S. Magnesium levels in cases was 2.24 ± 0.28 and 

controls was 2.14 ± 0.21. The mean of S. Phosphorus 

levels in cases was 3.44 ± 0.94 and in controls was 4.05 

± 0.63. Hence the study done by Abbas M M et al was 

almost comparable to the present study.  

 

The present study showed a significant (P = 

0.002) low level of serum calcium in overt hypothyroid 

cases than controls. 
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There was a significant positive correlation 

between TSH and serum calcium levels and significant 

negative correlation between TSH and serum 

phosphorus and magnesium levels. This was 

comparable with studies done by Shivaleela et al., [22], 

Kavitha M M et al., [23] and Mani V et al., [21] which 

concluded that there is significant decrease in serum 

calcium levels in hypothyroid patients compared to 

controls.  

 

It also showed a significant (P value=0.01) 

high level of phosphorus in subclinical hypothyroid 

cases than controls which is in accordance with Susanna 

TY et al., [24], Abbas M M et al., and Schwarz et al., 

[25]. 

 

It may be due to increased production of 

thyroid calcitonin which promotes the tubular 

reabsorption of phosphate and tubular excretion of 

calcium, resulting in hyperphosphatemia and 

hypocalcemia, respectively.  

 

This study showed non-significant (P 

value>0.05) level of serum magnesium with subclinical 

and overt hypothyroidism which was similar to study 

done by Abdealla AM et al., [26] , this negative 

correlation is probably due to small sample size which 

is a limitation of this study. 

 

CONCLUSION  
 The study showed maximum number of 

hypothyroid patients (44%) belonged to the age 

group of 31-40 years and there were more females 

(78%) than males among cases.  

 In this study it was found that, there was a 

significant variation in the values between the 

studied groups. The TSH level was significantly 

increased in cases when compared to controls.  

 This study showed a significant hypocalcemia in 

overt hypothyroidism cases than controls. There 

was a significant positive correlation between TSH 

and serum calcium levels and significant negative 

correlation between TSH and serum phosphorus 

and magnesium levels.  

 It showed a significant hyperphosphatemia in 

subclinical hypothyroid cases than controls.  

 Thus it can be concluded that there are various 

electrolyte disturbances in both subclinical and 

overt hypothyroidism, hence such disturbances 

need to be detected early and monitored 

prospectively to avoid further complications and 

needs to be treated accordingly.  

 

REFERENCES 
1. Ahmed, A. M., & Ahmed, N. H. (2005). History of 

disorders of thyroid dysfunction. EMHJ-Eastern 

Mediterranean Health Journal, 11 (3), 459-469, 

2005. 

2. Gohel, M. G., Shah, A. M., & Makadia, J. S. 

(2014). A study of serum calcium, magnesium and 

phosphorous level in hypothyroidism 

patients. International journal of medical and 

health sciences, 3(4), 308-312. 

3. Kasper, D. L., Fauci, A. S., Hauser, S. L., Longo, 

D. L., Jameson, J. L., & Loscalzo, J. 

(2018). Harrison's Principles of Internal Medicine 

20/E (Vol. 1 & Vol. 2) (ebook). McGraw Hill 

Professional. 

4. Abbas, M. M., Mahmoud, A. H., & El-Desouky, 

W. (2013). Biochemical changes in serum lipid 

fractions, calcium, magnesium and phosphorus 

levels in women with subclinical 

hypothyroidism. Nature and Science, 11(5), 113-

118. 

5. Surks, M. I., Ortiz, E., Daniels, G. H., Sawin, C. T., 

Col, N. F., Cobin, R. H., ... & Weissman, N. J. 

(2004). Subclinical thyroid disease: scientific 

review and guidelines for diagnosis and 

management. Jama, 291(2), 228-238. 

6. Bharti, A., Shrestha, S., Rai, R., & Singh, M. K. 

(2015). Assessment of serum minerals and 

electrolytes in thyroid patients. Int J Adv Sci 

Res, 1(06), 259-263. 

7. Sridevi, D., Dambal, A. A., Sidrah, A. S. C., & 

Padaki, S. K. (2016). A study of serum magnesium, 

calcium and phosphorus in 

hypothyroidism. Age, 35(8.85), 35-68. 

8. Huerta, M. G., Roemmich, J. N., Kington, M. L., 

Bovbjerg, V. E., Weltman, A. L., Holmes, V. F., ... 

& Nadler, J. L. (2005). Magnesium deficiency is 

associated with insulin resistance in obese 

children. Diabetes care, 28(5), 1175-1181. 

9. Al-Hakeim, H. K. (2009). Serum levels of lipids, 

calcium and magnesium in women with 

hypothyroidism and cardiovascular 

diseases. Journal of laboratory physicians, 1(2), 

049-052. 

10. Mariani, L. H., & Berns, J. S. (2012). The renal 

manifestations of thyroid disease. Journal of the 

American Society of Nephrology, 23(1), 22-26. 

11. McCaffrey, C., & Quamme, G. A. (1984). Effects 

of thyroid status on renal calcium and magnesium 

handling. Canadian Journal of Comparative 

Medicine, 48(1), 51. 

12. Ashmaik, A. E. S. O. (2013). Assessment of Serum 

Levels of Calcium and Phosphorus in Sudanese 

Patients With Hypothyroidism (Doctoral 

dissertation, Alzaeim Alazhari University). 

13. Rizzoli, R., Poser, J., & Bürgi, U. (1986). Nuclear 

thyroid hormone receptors in cultured bone 

cells. Metabolism, 35(1), 71-74. 

14. Sato, K., Han, D. C., Fujii, Y., Tsushima, T., & 

Shizume, K. (1987). Thyroid hormone stimulates 

alkaline phosphatase activity in cultured rat 

osteoblastic cells (ROS 17/2.8) through 3, 5, 3′-

triiodo-L-thyronine nuclear 

receptors. Endocrinology, 120(5), 1873-1881. 



 

 

Bernice Roberts et al., SAS J Med, Oct, 2021; 7(10): 521-526 

© 2021 SAS Journal of Medicine | Published by SAS Publishers, India                                              526 

 

 

15. McCaffrey, C., & Quamme, G. A. (1984). Effects 

of thyroid status on renal calcium and magnesium 

handling. Canadian Journal of Comparative 

Medicine, 48(1), 51. 

16. Fowler, P. B. S., Swale, J., & Andrews, H. (1970). 

Hypercholesterolaemia in borderline 

hypothyroidism stage of premyxoedema. The 

Lancet, 296(7671), 488-491. 

17. Bastenie, P. A., Bonnyns, M., Vanhaelst, L., Neve, 

P., & Staquet, M. (1971). Preclinical 

hypothyroidism: a risk factor for coronary heart-

disease. The Lancet, 297(7692), 203-204. 

18. Mane, A. Y., & Bhagwat, V. R. (2012). 

Assessment of some biochemical markers of bone 

turnover in thyroid dysfunction state. Int J Pharm 

Bio Sci, 3(3). 

19. Kumar, V., & Prasad, R. (2002). Molecular basis of 

renal handling of calcium in response to thyroid 

hormone status of rat. Biochimica et Biophysica 

Acta (BBA)-Molecular Basis of Disease, 1586(3), 

331-343. 

20. Padhiary, M., Mishra, T., Mohanty, R. R., Mishra, 

S., & Kumar Mishra, S. (2016). Study of serum 

electrolytes and minerals in 

hypothyroidism. International Journal of Medical 

Research and Review, 4(7), 1189-1193. 

21. Mani, V., Natarajan, M. S. S., & Mohanakrishnan, 

V. V. (2019). Comparison of Total and Ionic 

Calcium in Hypothyroidism. Journal of Clinical & 

Diagnostic Research, 13(5). 

22. Shivaleela, M. B., Poornima, R. T., & Jayaprakash 

Murthy, D. S. (2012). Serum calcium and 

phosphorous levels in thyroid dysfunction. Indian 

journal of fundamental and applied life 

sciences, 2(2), 179-183. 

23. Kavitha, M. M., Chandrashekharyya, S. H., 

Kashinakunti, S. V., Sunitha, H., Neela, B. M., & 

Ratna, S. (2014). Alteration in levels of Serum 

calcium, phosphorous and magnesium in patients 

of Hypothyroidism. Int J Biol Med Res, 5(4), 4594-

6. 

24. Susanna, T. Y., Sagayaraj, A., Shashidhar, K. N., 

Gomathi, M., & Mahesh, V. (2016). A correlative 

study of thyroid profile and mineral status in 

patients with hypothyroidism-a hospital-based case 

control study. Asian J Pharm Clin Res, 9(3), 292-4. 

25. Schwarz, C., Leichtle, A. B., Arampatzis, S., 

Fiedler, G. M., Zimmermann, H., Exadaktylos, A. 

K., & Lindner, G. (2012). Thyroid function and 

serum electrolytes: does an association really 

exist?. Swiss medical weekly, 142(3738). 

26. Abedelmula, M., & Abdealla, F. A. (2013). Serum 

electrolytes and Bone mineral status in Sudanese 

patients with thyroid dysfunction. Neelain Medical 

journal, 3(12), 52-60. 

 


