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ABSTRACT 
This cross-sectional study investigated the association between serum electrolytes and blood glucose levels in 233 patients 

with Type 2 Diabetes Mellitus at Mahatma Gandhi Memorial Medical College and Hospital Jamshedpur Jharkhand. The 

findings revealed a significant negative correlation between sodium levels and fasting glucose. No significant correlations 

were found between potassium and chloride with glucose levels. Multiple regression analysis confirmed sodium as an 

independent predictor of fasting and postprandial glucose levels respectively. These results suggest that monitoring and 

managing electrolyte levels could play a crucial role in the metabolic control of diabetes patients. 

Keywords: Type 2 Diabetes Mellitus, serum electrolytes, blood glucose, metabolic control. 

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑ Non 

Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 

long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Type 2 Diabetes Mellitus (T2DM) represents a 

significant public health challenge worldwide due to 

its high prevalence and associated complications [1]. 

As a chronic metabolic disorder, T2DM is 

characterized by high blood glucose levels resulting 

from insulin resistance and eventual pancreatic beta-

cell dysfunction [2]. The management and monitoring 

of T2DM require an understanding of various 

physiological parameters, including serum electrolyte 

levels, which play crucial roles in cellular function 

and metabolic homeostasis [3]. 

Serum electrolytes such as sodium, potassium, and 

chloride are vital for numerous bodily functions, 

including maintaining fluid balance, contributing to 

acid-base balance, and ensuring proper nerve and 

muscle function [4]. Disturbances in these electrolyte 

levels can be both a cause and a consequence of the 

metabolic dysregulation seen in T2DM. For instance, 

hyperglycemia—the hallmark of diabetes—can lead 

to osmotic diuresis, which impacts electrolyte balance 

by increasing renal electrolyte excretion [5-6]. 

Recent studies have suggested a link between 

electrolyte imbalances and the control of blood 

glucose levels in T2DM patients. These imbalances 

may affect disease outcomes and management 

strategies, influencing both the progression of diabetes 

and the risk of developing complications such as 

diabetic ketoacidosis and hyperosmolar 

hyperglycemic state, which are acute life-threatening 

conditions [7-9]. 

The purpose of this research is to explore the 

association between serum electrolyte levels and 

blood glucose levels in patients with Type 2 Diabetes 

Mellitus. By understanding these correlations, 

healthcare providers can potentially improve 

diagnostic precision and therapeutic approaches, 

enhancing patient outcomes in T2DM management. 

This paper seeks to examine the patterns of electrolyte 

variations and their clinical implications in the 

metabolic control of individuals suffering from 

T2DM, providing a comprehensive overview of the 

interdependencies between electrolytes and glucose 

regulation. 

 

METHODOLOGY 

Study Design 

This study employed a cross-sectional design to 

investigate the association between serum electrolytes 

and blood glucose levels in patients with Type 2 

Diabetes Mellitus. The observational nature of cross-

sectional studies was particularly suitable for 
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examining the prevalence of electrolyte imbalances 

among diabetic patients and their correlation with 

blood glucose levels during the designated period. 

 

Setting 

The research was conducted at Mahatma Gandhi 

Memorial Medical College and Hospital (MGMMCH) 

in Jamshedpur, Jharkhand. This setting was chosen for 

its diverse patient demographic and the availability of 

medical and laboratory facilities necessary for 

accurate data collection, including electrolyte and 

glucose testing. 

 

Sample Size 

A total of 233 patients diagnosed with Type 2 

Diabetes Mellitus participated in the study. The 

sample size was determined to provide adequate 

statistical power to detect significant associations 

between serum electrolytes and blood glucose levels, 

considering the patient population at the clinical 

Biochemistry under clinical Pathology of MGMMCH. 

 

Duration 

Data collection spanned two months, from May to 

June 2024. This duration minimized seasonal 

variations that could potentially affect the electrolyte 

levels and ensured sufficient time for patient 

recruitment and data processing. 

 

Data Collection 

Participants were selected using a convenience 

sampling technique from the pool of T2DM patients 

enrolled at MGMMCH. Inclusion criteria included 

patients aged 18-70 years diagnosed with Type 2 

Diabetes Mellitus. Patients with conditions that could 

independently affect serum electrolyte levels, such as 

renal disease, adrenal disorders, or those undergoing 

dialysis, were excluded. 

Blood samples were collected from all participants to 

measure serum electrolyte levels (including sodium, 

potassium, and chloride) and blood glucose levels. 

Laboratory analyses were conducted using 

standardized methods to ensure the reliability and 

validity of the results. Additionally, demographic and 

clinical data such as age, sex, duration of diabetes, 

and treatment modalities were recorded through a 

structured questionnaire to assess potential 

confounders.Data were analyzed using descriptive 

statistics to summarize the demographic and clinical 

characteristics of the study population. The 

relationships between serum electrolyte levels and 

blood glucose levels were assessed using Pearson’s 

correlation coefficient. Multiple regression analysis 

was conducted to control for potential confounding 

variables. All statistical tests were two-tailed, and a p-

value of less than 0.05 was considered statistically 

significant. Statistical analyses were performed using 

SPSS software version 26. 

 

RESULTS 

The study included 233 participants diagnosed with Type 2 Diabetes Mellitus. Below is a table summarizing the 

demographic and clinical characteristics of the participants: 

 
 

Electrolyte Levels 

The mean serum electrolyte levels observed in the study were as follows: 
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Blood Glucose Levels 

The blood glucose levels recorded were: 

 
 

Correlation Analysis 

The correlation between electrolytes and glucose levels revealed significant findings: 

 
- Sodium showed a significant negative correlation with fasting and postprandial glucose levels. 

- Potassium and chloride did not show significant correlations with either fasting or postprandial blood 

glucose levels. 

 

Regression Analysis 

The multiple regression analysis results, adjusting for age, duration of diabetes, and treatment type, confirmed 

that sodium levels independently predicted fasting and postprandial glucose levels respectively: 

 
The study found significant associations between certain serum electrolytes and blood glucose levels in patients 

with Type 2 Diabetes Mellitus. These results suggest potential metabolic interactions between electrolytes and 

glucose regulation, highlighting the importance of regular monitoring of these parameters in managing diabetes 

effectively. 

 

DISCUSSION 

The findings of this study highlight significant 

associations between serum sodium levels and blood 

glucose levels in Type 2 Diabetes Mellitus patients, 

suggesting that electrolyte imbalances may play a 

crucial role in glucose homeostasis [10]. The negative 

correlation observed between sodium levels and 

fasting glucose suggests that sodium may influence 

insulin sensitivity or glucose metabolism. This is 

consistent with previous studies that have indicated 

sodium's potential role in modulating insulin 

resistance, possibly through effects on cellular ion 

transport and insulin signaling pathways [11-13]. 

The absence of significant correlations between 

potassium and chloride levels with glucose levels 

might indicate that these electrolytes are less directly 

involved in the acute regulation of glucose levels, or 

their variations might be obscured by other regulatory 

mechanisms in diabetes management, such as the 

effects of medications that modify electrolyte balance 

[14-16]. 

Moreover, the results obtained from regression 

analysis provide further insight into the potential 

mechanistic pathways through which sodium impacts 

glucose metabolism, underlining their roles as 

independent predictors of glucose levels. These 

findings emphasize the complexity of metabolic 

interactions in diabetes and underscore the necessity 

of comprehensive metabolic assessments in the 

management of this condition [17-19]. 

 

CONCLUSION 

The study reaffirms the importance of monitoring 

serum electrolyte levels as part of diabetes 

management and provides a basis for further research 

into targeted interventions that might improve 

metabolic control through the management of 

electrolyte imbalances. Future studies are needed to 

explore the causal relationships and underlying 

mechanisms that link electrolyte disturbances with 

glycemic control, potentially leading to more effective 

strategies for preventing and managing the metabolic 
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complications associated with Type 2 Diabetes 

Mellitus. 
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