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INTRODUCTION 
Hypothyroidism and hyperthyroidism are common 

disorders of thyroid dysfunction due to decrease or 

increase of thyroid hormone level. Thyroid gland is 

involved in  

 

various functions like regulation of carbohydrate 

metabolism, protein metabolism, lipid metabolism and 

electrolyte metabolism.
[1] 

Among 42 million people 

suffering from thyroid dysfunction in India women are 

seven times more likely to suffer from hypothyroidism as 

compared to men.
[2] 

Biochemically reducing serum 

triiodothyronine or T3 and tetraiodothyronine (thyroxine) 

or T4 levels in primary hypothyroid patients results in 

hypersecretion of TSH from the anterior pituitary gland
[1] 

Thyroid hormone also plays a vital role in maintaining 

water and electrolyte balance which controls sodium-

potassium pump activity in many tissue.
[3]

 The Na
+
/K

+
-

ATPase enzyme which is a cell membrane enzyme that 

helps transport water and nutrients through the cell 

membrane is essential for sodium and potassium.
[4] 

 

The main mechanism for hypothyroid induced 

hyponatremia is decreased urinary dilution capability due 

non-osmotic release of vasopressin and increased urinary 

sodium loss. Studies have suggested that hypothyroidism 

seems to cause alterations in electrolyte metabolism 

which may lead to deranged sodium level.
[3]

 Thyroid 

hormones are important for normal bone growth and 

maturation. Thyroid hormone dysfunction has been 

found to be associated with disturbance in calcium and 

phosphorus metabolism.
[4]

 Calcium phosphorous and 
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ABSTRACT 

Introduction- Hypothyroidism and hyperthyroidism are common disorders of thyroid dysfunction due to decrease 

or increase of thyroid hormone level. Different electrolyte disorders in association with thyroid dysfunction were 

observed in the literature. Hence hypothyroidism seems to affect different electrolyte metabolism however these 

relationships require further investigations and need to be confirmed in more patients. Therefore, present study 

was directed to estimate serum electrolytes (sodium potassium calcium phosphorus and magnesium) levels in 

hypothyroid patients. Aim- To evaluate serum electrolytes level in hypothyroid patients. Objectives- To estimate 

serum electrolytes (Sodium, Potassium, Calcium, Magnesium and Phosphorus) level in hypothyroid patients and 

compare in different age groups. To find out correlation of serum TSH with serum electrolytes (sodium, 

potassium, calcium, phosphorus and magnesium) respectively among hypothyroid patients. Material & Method- 

The present study was conducted on male & female patients (age group 20-50 years) diagnosed with 

hypothyroidism, attending the OPD and IPD of general medicine Teerthanker Mahaveer Hospital. The study 

group was comprised in different age groups of 60 primary hypothyroid patients. Result- A significant increase in 

serum TSH and Sodium is observed in cases when compared to controls (p<0.001). A significant decrease in 

serum Potassium is observed in cases when compared to controls (p<0.001). A statistically non significant 

increase in serum Calcium and Magnesium is observed in cases when compared to controls (p>0.001) and A 

significant increase in serum Phosphorous is observed in cases when compared to controls (p<0.005). A positive 

correlation was observed between serum TSH with serum Sodium, Phosphorous and negative correlation was 

observed in serum Potassium, Phosphorous but strong negative correlation was observed in serum Calcium.   

Conclusion- The present study indicated that hypothyroid patients to be repeatedly checked for disturbances in 

serum electrolytes and electrolyte profile should be checked regularly, along with thyroid profile. Early finding 

and treatment should be provided in the form of dietary supplementation so as to check further complications 

related with electrolytes. 
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magnesium are all divalent metal ion which are 

necessary for metalloenzymes and play crucial role in  

metabolism of  pathway, directly or indirectly regulated 

by thyroid hormones.
[6] 

 

Hypothyroidism may result in impairment of calcium 

mobilization into bone and also causes its tubular 

excretion followed by tubular reabsorption of phosphate 

resulting from increased release of calcitonin
. 

Serum 

magnesium was found to be increased in hypothyroid 

dysfunction as per the literature. 

 

Even though the changes in the calcium and magnesium 

account the slight changes in thyroid dysfunction, these 

disturbances are  vital for the patient in long run. Studies 

have suggested that metabolic syndrome and cardio 

vascular diseases were related to disturbances in 

metabolism of magnesium and calcium in 

hypothyroidism.
[5] 

Numerous studies have shown 

disorders of potassium phosphate and magnesium in 

hypothyroid patients leading to increased morbidity or 

mortality.
4
 Hence hypothyroidism seems to affect 

different electrolyte metabolism however these 

relationships require further investigations and need to be 

confirmed in more patients. Therefore, present study was 

directed to estimate serum electrolytes (sodium 

potassium calcium phosphorus and magnesium) levels in 

hypothyroid patients.
[6] 

 

ETHICS APPROVAL
 

Ethics approval was obtained from TMMC Moradabad 

institutional Ethics Committee (TMMC-IEC) Ref. No. 

TMMC&RC /IEC/18-19/091.
 

 

MATERIAL AND METHOD 

The present study was conducted on male & female 

patients (age group 20-50 years) diagnosed with 

hypothyroidism, attending the OPD and IPD of general 

medicine Teerthanker Mahaveer Hospital. The study 

group was comprised in different age groups of 60 

primary hypothyroid patients.  

 

Type of Study: 

Observational and comparative. 

 

Study Period:  
Jan. 2019 to Dec.2019  

 

Sample Collection 
With informed consent from patients venous blood was 

drawn after overnight 8-12 hours fasting in aseptic 

conditions using a plain vial for serum TSH and serum 

electrolytes (sodium, potassium, calcium, magnesium 

and phosphorus) estimation. Thyroid hormone was 

estimated by ELFA technique using Vidas auto analyzer, 

Serum sodium and potassium was done by the ISE 

method,
[7]

 Serum calcium was done by Arsenazo III 

method, Serum phosphorus was done by Ammonium 

Molybdate method
[5]

 and Serum magnesium was done by 

Calmagite method.
[8]

 

Inclusion Criteria 
The participants having age more than 20 years and less 

than 50 years, newly diagnosed as primary 

hypothyroidism (TSH more than 6.16µIU/ml) was 

included in study group. 

 

Exclusion Criteria:  
 Renal diseases 

 Hepatic diseases 

 Pituitary adenomas 

 Bone diseases 

 

Patient on mineral supplementation.
[5] 

 

RESULTS   

Data analysis was done with the help of Microsoft excel 

and SPSS statistical software and the graphs were made 

using Microsoft Word and Microsoft Excel. The 

relationship between hypothyroidism and electrolytes 

was done to correlate by using pearson’s correlation. A 

case control study were taken up on 60 normal healthy 

subject and 60 subject with thyroid hormone deficiency. 

The statistical analysis for the test parameters are as 

follows. We found in our study that the largest number of 

patients in the second decade of life belongs to the 20-30 

age group (Table 1). 

 

A significant or non significant variation were found 

between the two group cases (group I) and control 

(Group II). The serum TSH levels were statistically 

highly significant (P=0.000) as compared between cases 

and controls. The level of serum sodium were higher in 

cases when compared to the controls and serum sodium 

level were statistically significant (p<0.001). The mean 

value of potassium was statistically decreased when 

compared to controls but serum potassium level were 

statistically highly significant (p<0.001). The mean value 

of serum calcium was slightly increased as compared to 

controls. The p value of serum calcium was found to be 

insignificant (p=0.939). The mean value of magnesium 

was slightly increased as compared to control. Serum 

magnesium level were non-significant (p= 0.556) 

compared between cases and controls. Serum 

phosphorous level was higher in cases when compared to 

the controls. The p value of serum phosphorus was found 

to be statistically significant (p=0.005) (Table 2). 

 

A positive correlation was observed between serum TSH 

with serum Sodium, Phosphorous and negative 

correlation was observed in serum Potassium, 

Phosphorous but strong negative correlation was 

observed in serum Calcium (Table 3). 

 

 

 

 

 

 



Anil et al.                                                                        European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com            │         Vol 8, Issue 2, 2021.           │          ISO 9001:2015 Certified Journal         │ 

 

146 

Table 1- Age wise distribution in cases. 

Age(years) Number of patients Percentage 

20-30 35 58.33 

31-40 21 35 

41-50 4 6.66 

 

Table 2- Comparison of different variable in cases and control. 

Test Cases Control P value 

TSH (µIU/ml) 12.91±9.87 2.73±1.54 <0.001 

Na  (mEq/L) 142.21±6.38 136.46±3.77 <0.001 

K  (mEq/L) 3.77±0.63 4.31±0.68 <0.001 

Ca  (mg/dl) 8.71±0.67 8.66±0.66 .939 

Mg  (mg/dl) 2.44±0.39 2.37±0.78 0.556 

P (mg/dl) 4.07±1.32 3.21±1.66 0.005 

 

Table 3: Correlation of serum sodium, serum potassium, serum calcium, serum magnesium and serum 

phosphorus with Thyroid stimulating hormone (TSH) in cases. 

Parameters Correlation coefficient (r value) P value 

TSH  Vs  sodium 0.142 0.278 

TSH   Vs  potassium -0.174 0.182 

TSH  Vs  calcium -0.001 0.993 

TSH  Vs magnesium -0.14 0.254 

TSH Vs  phosphorus 0.01 0.936 

 

DISCUSSION  

The thyroid gland secretes two most important hormones 

i.e. T3 and T4. They influence almost all metabolisms 

like carbohydrate, lipid and protein metabolism. They 

also maintain water and electrolyte homeostasis. 

Recently thyroid hormones are having greater attention 

because of their effects on mineral metabolism.
[6] 

Thyroid hormones work as central regulator of different 

body functions i.e. metabolism and hemodynamics. 

Hypothyroidism is a situation in which the body suffers 

from inadequate thyroid hormones, the patient suffer 

from slow metabolism leading to electrolyte disorders. 

Several studies in the past years have been carried out to 

find about the disturbance is electrolyte metabolism due 

to hypothyroid patients and to find out the beneficial 

approaches to avoid complications associated with it. But 

the extent of relationship has not been well defined.In the 

present study was conducted on male & female patients 

(age group 20-50 years) diagnosed with hypothyroidism 

attending the OPD and IPD of general medicine 

Teerthanker Mahaveer Hospital. Scientist Dambal AA et 

al. (2016) found in their study the level of serum sodium 

in controls was 139.05± 2.88 and cases was 125.23±1.12. 

The p value was statistically highly significant 

(p<0.0001). The level of serum potassium in controls 

was 4.31±0.60 and cases was 3.48±0.30. The p value 

was statistically highly significant (p<0.0001).The level 

of serum sodium, potassium were correlated with TSH in 

cases. In this study scientists found that a negative 

correlation was seen.
[3]

 In our study we observed that the 

value of serum sodium in cases and controls was 

142.21±6.38 and 136.46±3.77 respectively .The mean 

value of serum potassium in cases and controls was 

3.77±0.63 and 4.31±0.68 respectively. In the present 

study we found that the p value of serum sodium was 

statistically significant (p=0.000) and increase in sodium 

was observed in cases as compared to controls and we 

also found that the p value of serum potassium was 

statistically highly significant (p<0.001) and decrease in 

potassium   was observed in cases as compared to 

controls. In present study serum sodium and potassium 

were correlated with TSH levels in cases, a positive 

correlation was seen in serum sodium   and a negative 

correlation was seen in serum potassium with serum 

TSH level.
[3]

 This study shows the level of serum sodium 

and serum potassium were similar with previous study, 

serum potassium correlation with TSH was found to be 

similar with previous study. Researcher  D Sridevi et al. 

(2016)  found in their  study the level of TSH 2.70±1.37 

and 52.53±27.25 in controls and cases respectively, the p 

value was statistically highly significant (p<0.0001). The 

level of calcium 10.04±0.56 and 8.58±0.46 in controls 

and cases respectively, the p value was statistically 

highly significant (p<0.0001). The level of serum 

phosphorus was 3.62±0.62 and 4.39±0.38 in controls and 

cases respectively, the p value was statistically highly 

significant (p<0.0001). The level of serum magnesium 

was 2.00±0.18 and 2.46±0.17 in controls and cases 

respectively, the p value was statistically highly 

significant (p<0.0001). The level of serum calcium, 

serum magnesium and serum phosphorus were correlated 

with TSH level in cases. In this study scientists found 

that a strong negative correlation was seen.
[5]

 In our 

study we observed that the mean value of TSH in cases 

and controls was 12.91±9.87 and 2.73±1.54 respectively. 

In our study we found that p value was statistically 

highly significant (p<0.001) as compared cases with 

controls. The mean value of serum calcium in cases and 

controls was 8.71±0.67 and 8.66±0.66 respectively. The 

p value was statistically non significant (p=0.939) as 
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compared cases with controls. The mean value of serum 

magnesium in cases and controls was 2.44±0.39 and 

2.37±0.78 respectively. The mean value of serum 

phosphorous in cases and control was 4.07±1.32 and 

3.21±1.66 respectively. In present study we found that p 

value of serum phosphorus was statistically significant 

(p=0.005) and an increase level was observed in cases as 

compared to controls. In present study serum calcium, 

serum magnesium, serum phosphorus were correlated 

with TSH level in cases. In our study we found that a 

strong negative correlation was seen with serum calcium, 

a negative correlation was observed with serum 

magnesium and a positive correlation was observed with 

serum phosphorus. The level of serum TSH and serum 

phosphorus were similar with previous study and serum 

calcium, serum magnesium correlation was found to be 

similar with previous study. Scientist Susanna TY et al 

(2016) found in their  study the level of TSH 1.90±0.70 

and 79.79±21.69 in controls and cases respectively, the p 

value was statistically highly significant (p<0.0001). The 

level of calcium 8.98±0.49 and 8.98±0.61 in controls and 

cases respectively, the p value was statistically highly 

insignificant (p= 0.993). The level of serum phosphorus 

was 3.10±0.50 and 5.56±2.03 in controls and cases 

respectively, the p value was statistically highly 

significant (p<0.0001). The level of serum magnesium 

was 2.25±0.23 and 1.88±0.15 in controls and cases 

respectively, the p value was statistically highly 

significant (p<0.0001).The level of serum calcium, 

serum magnesium, serum phosphorus were correlated 

with TSH level in cases. In this study scientists found 

that positive correlation was seen in serum calcium, 

serum phosphorus and negative correlation was seen in 

serum magnesium with TSH level.
[6]

 In present study we 

observed that the mean value of TSH in cases and 

controls was 12.91±9.87 and 2.73±1.54 respectively, the 

p value was statistically highly significant (p<0.001) as 

compared cases with controls. The mean value of serum 

calcium in cases and controls was 8.71±0.67 and 

8.66±0.66 respectively. The p value was statistically non 

significant (p=0.939) as compared cases with controls. 

The mean value of serum magnesium in cases and 

controls was 2.44±0.39 and 2.37±0.78 respectively. The 

mean value of serum phosphorous in cases and control 

was 4.07±1.32 and 3.21±1.66 respectively, after the 

statistical analysis the p value of serum phosphorus was 

statistically significant (p=0.005) and an increase level 

was observed in cases as compared to controls.  In our 

study we found that a strong negative correlation was 

seen with serum calcium, a negative correlation was 

observed with serum magnesium and a positive 

correlation was observed with serum phosphorus. The 

level of serum TSH and serum phosphorus, serum 

calcium were similar with previous study.  

 

CONCLUSION 

This study concludes that patients suffering from 

hypothyroid disorder causes serum electrolyte disorders 

such as slightly decrease potassium, slightly increase 

calcium level, slightly increase magnesium level, 

markedly raised serum phosphorus level and elevated 

sodium levels was seen in cases. Therefore monitoring of 

these electrolytes during the regular screening of 

hypothyroid patient will be of great profit in subjects 

suffering from hypothyroidism. Also electrolyte 

disorders should be monitored regularly and should be 

treated accordingly in different situation such as iodine 

deficiency, Hashimoto’s thyroiditis, Goiterogenic food 

etc. This indicates that hypothyroid patients to be 

repeatedly checked for disturbances in serum electrolytes 

and electrolyte profile should be checked regularly, 

along with thyroid profile. Early finding and treatment 

should be provided in the form of dietary 

supplementation so as to check further complications 

related with electrolytes. 
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