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Abstract 

Background: Diabetes mellitus promote to impaired metabolism of carbohydrates, proteins, fats, water 

and electrolytes. Micronutrient have been explore as a potential, preventive and therapeutic agents for 

type 2 diabetes mellitus and their complications. Hence, this study was planned to evaluate the serum 

magnesium levels in patients with type 2 DM and to correlate them with the microvascular complications.  

Material & Methods: A cross sectional study was done, in which subjects with DM type 2 attending 

medicine OPD and admitted in S.P. Medical College, Bikaner were taken as cases also of age group 

above 30 years. A total of 150 patients with type 2 diabetes mellitus were included in the study. 

Results: This is a hospital based cross sectional study observed that majority of patients were male 

(71.33%) and female were (28.67%). The serum magnesium levels were between 1.8 to 2.5 mg/dL 

(normomagnesemia) among 58.67% of the patients while 41.33% of the patients had serum magnesium 

levels of < 1.8 mg/dL (hypomagnesemia) and hypomagnesemia (< 1.8 mg/dL) is seen in 58.54% of the 

patients with microvascular complications compared to 20.59% of the patients. This difference was 

statistically significant (p<0.001). 

Conclusion: Hypomagnesemia is widely prevalent (41.33%) among patients with type 2 diabetes mellitus 

and lower serum magnesium was seen in patients with poor control and longer duration of diabetes. 
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Introduction 

The term diabetes mellitus (DM, derived from 

Greek words meaning - Siphon and sweet) refers 

to a group of common metabolic disorders that 

share the phenotype of hyperglycemia. It results 

from decreased insulin secretion and/or action, 

reduced glucose utilization, and increased glucose 

production. The effect of diabetes mellitus include 

long term damage, dysfunction and failure of 

various organs, eyes, kidneys, nerves and heart 

and blood vessels. 

In worldwide the number diabetes subjects 

expected to increase 11.4% from 366 million in 

2011 to 552 million by 2030, affecting one in 10 

adults
1
. According to the International Diabetes 

Foundation,
2 

although the diabetes currently 
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affects more than 62 million Indians, which is 

more than 7.1% of the adult population
3 

The 

average age on onset is 42.5 years. Nearly 1 

million Indians die due to diabetes every year.
  

Diabetes mellitus promote to impaired metabolism 

of carbohydrates, proteins, fats, water and 

electrolytes. The resolves of these metabolic 

disturbances may promote to permanent and 

irreversible changes of function and structure in 

the cells of the body which in turn lead to the 

development of “complications in diabetes”, 

characteristically affecting, the cardiovascular 

system, eye, kidney and nervous system mainly.
4
 

Chronic complications of diabetes mellitus may 

be divided into vascular and avascular 

complications. The vascular complications of DM 

are further subdivided into microvascular 

(retinopathy, neuropathy, nephropathy) and 

macrovascular complications [coronary artery 

disease (CAD), peripheral arterial disease (PAD), 

cerebrovascular disease].
5
 

Micronutrient have been explore as a potential, 

preventive and therapeutic agents for type 2 

diabetes mellitus and their complications.
6 

 In 

particular, diabetes has shown to be associated 

with irregularity in the metabolism of zinc, 

chromium, copper, magnesium and manganese.
7 

Out of these micronutrients, magnesium has been 

investigated as a clinically, for a long term global 

policy to lower the burden of diabetes mellitus, 

with new findings and researches.
8
 Studies have 

shown that magnesium levels are lower in patients 

with diabetes compared with nondiabetic 

controls.
9
  The reported incidence of hypomagne-

semia in patients with type 2 DM varies between 

13.5 to as high as 47.7%.
10

 

Magnesium is the fourth most abundant 

electrolyte in the human body and the second 

most abundant intracellular cation.
11

 It’s plays a 

major role in the carbohydrate metabolism. It 

serves as a cofactor for all enzymatic reactions 

that require kinases.
12

 It is also an essential 

enzyme activator for neuromuscular excitability 

and cell permeability, a regulator of ion channels 

and mitochondrial function, a critical element in 

cellular proliferation and apoptosis, and an 

important factor in both cellular and humoral 

functions.
13

 Magnesium depletion has a negative 

impact on glucose homeostasis and insulin 

sensitivity in patients with type 2 diabetes as well 

as on the evolution of complications such as 

retinopathy, arterial atherosclerosis and 

nephropathy. Moreover a low serum magnesium 

level is strong, independent predictor of 

development of microvascular complications in 

type 2 DM.
14

 

Although, serum magnesium levels are known to 

be low in type 2 DM, the entity of 

hypomagnesemia very often remains under-

diagnosed and under-evaluated due to its usual 

asymptomatic presentation. Also, to date, there are 

very few studies which have evaluated the 

association of serum magnesium levels with the 

microvascular complications especially in India. 

Hence, this study was planned to evaluate the 

serum magnesium levels in patients with type 2 

DM and to correlate them with the microvascular 

complications.  

 

Material & Methods 

A cross sectional study was done, in which 

subjects with DM type 2 attending medicine OPD 

and admitted in S.P. Medical College, Bikaner 

were taken as cases also of age group above 30 

years. A total of 150 patients with type 2 diabetes 

mellitus were included in the study. 

Inclusion criteria 

 All the newly diagnosed patients with type 

2 diabetes mellitus between the age group 

of 30-70 years.  

 All diagnosed cases of diabetes mellitus 

type 2. 

Exclusion criteria 

 Alcoholics. 

 Patients with drug induced 

hyperglycaemia. 

 All type 1 diabetes patients, Gestational 

diabetics. 

 Patients with pancreatitis.  

 Drugs causing Hypomagnesaemia. 
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Patients were interviewed to obtain the 

demographic characteristics such as age and sex, 

presenting complaints, diabetic history and history 

of other comorbid conditions. These patients were 

subjected to clinical examination and the findings 

including vitals and systemic examination 

findings were noted. Patients were evaluated for 

the features of diabetic peripheral neuropathy. 

 

Results 

A hospital based cross sectional study observed 

that majority of patients were male (71.33%) and 

female were (28.67%). The male to female ration 

was 2.48:1 (table 1). The mean age was 60.38 ± 

10.81 years and median age was 60.5 years 

(Range 36-89 years) (table 2). 

In this study serum magnesium levels were 

between 1.8 to 2.5 mg/dL (normomagnesemia) 

among 58.67% of the patients while 41.33% of 

the patients had serum magnesium levels of < 1.8 

mg/dL (hypomagnesemia) (table 3) 

In the present study hypomagnesemia (< 1.8 

mg/dL) is seen in 58.54% of the patients with 

microvascular complications compared to 20.59% 

of the patients. This difference was statistically 

significant (p<0.001) (table 4). 

 

Table 1: Sex wise distribution of cases 

Sex distribution Number Percentage 

Male 107 71.33% 

Female 43 28.67% 

Total 150 100% 

 

Table 2: Age wise distribution of cases 

Age (yrs) Number Percentage 

18-30 0 0% 

31-45 18 12% 

46-60 57 38% 

>60 75 50% 

Total 150 100% 

 

Table 3: Serum magnesium of cases 

Serum magnesium 

(mg/dl) 

Number Percentage 

<1.8 62 41.33% 

1.8-2.5 88 58.67% 

Total 150 100% 

 

Table 4: Microvascular complication relation to 

serum magnesium 

Microvascular 

complication 

<1.8 mg/dl 1.8-2.5 mg/dl 

Present 48 (58.54%) 34 (41.46%) 

Absent 14 (20.59%) 54 (79.41%) 

Total 62 (41.33%) 88 (58.67%) 

 

Discussion 

Type 2 diabetes mellitus is one of the major global 

health challenges encountered in physicians 

practice in 21st century. The chronic complica-

tions of diabetes mellitus can be subdivided into 

microvascular (retinopathy, neuropathy, 

nephropathy) and macrovascular complications 

[coronary artery disease (CAD), peripheral arterial 

disease (PAD), cerebrovascular disease].
15

 

Hypomagnesaemia in patients with type 2 

diabetes mellitus is frequently under-diagnosed 

and under-evaluated due to its usual asymptomatic 

presentation. Hence, this study was aimed to 

evaluate the serum magnesium levels in patients 

with type 2 DM and further to correlate with the 

microvascular complications. 

It is reported that,  the prevalence of diabetes 

is higher in men than women.
16-19

 The same was 

true in the present study as males (71.33%) 

outnumbered females (28.67%) with male to 

female ratio 2.48:1. These findings suggest higher 

prevalence of diabetes among males in this study 

which was consistent with the previous 

literature.
16-19

 

Unlike in the West, where older persons are most 

affected, diabetes in Asian countries is 

disproportionately high in young to middle-aged 

adults.
16-19

 However, in this study nearly half of 

the study population (50%) presented with age > 

60 years. The next common age group was 46 to 

60 (38%) followed by 31 to 45 years (12%). 

Further mean age of the study population was 

60.38 ± 10.81 years and m edian age was 60.5 

years with youngest patients being 36 years and 

oldest being 89 years. The findings show that 

diabetes mellitus was widely prevalent among 

elderly. The higher prevalence of diabetes among 
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aged can be explained by the rise in the segment 

of geriatric population.
20

 

In this study hypomagnesemia (<1.8mg/dL) was 

present in 41.33% of the patients and 

normomagnesemia (1.8 to 2.5 mg/dL) among 

58.67% of the patients. These findings suggest 

that there was high prevalence of 

hypomagnesemia and every second patient was 

diagnosed to have hypomagnesemia. 

Studies have reported incidence rates of 13.5–

47.7% in diabetic subjects.
21,22 

Prevalence of 

hypomagnesemia in type – 2 diabetics in our 

study was comparable to that reported by Nadler 

et al.
62

 in type 2 diabetics attending outpatient 

clinics in the US. Walti MK et al.
23

 also reported a 

prevalence of hypomagnesemia in type 2 diabetics 

at 37.6% versus 10.9% in nondiabetic controls in 

a study conducted in Zurich, Switzerland. 

In contrast, recently, Dasgupta A., et al.
24

 from 

Assam reported hypomagnesemia in only 11% of 

diabetics. The lower incidence of hypomagne-

semia in their study was attributed to stricter 

exclusion criteria followed in the study. 

The prevalence of hypomagnesemia in our study 

was comparable to the western studies,
23

 and in 

contrast to the Indian studies,
24

 our study had a 

higher prevalence of hypomagnesemia among 

diabetic subjects. 

The reasons for the high prevalence of magnesium 

deficiency in diabetes are not clear, but may 

include increased urinary loss, due to osmotic 

diuresis, lower dietary intake, rampant use of loop 

and thiazides diuretics promoting magnesium 

wasting, diabetic autonomic neuropathies, 

impaired absorption of magnesium compared to 

healthy individuals. Sometimes frequent use of 

antibiotics and antifungals such as 

aminoglycosides and amphotericin in patients 

with diabetes may also contribute to renal 

magnesium wasting. Recently a specific tubular 

defect in magnesium reabsorption in thick 

ascending loop of Henle is postulated. This defect 

results in reduction in tubular reabsorption of 

magnesium and consequently hypomagnesemia. 

The reason for this tubular defect in diabetics in 

unclear. Insulin treatment has been shown to 

correct renal magnesium loss in diabetics.
25 

In the present study, the overall microvascular 

complications were significantly high in patients 

with hypomagnesemia that is, 58.54% of the 

patients with hypomagnesemia (<1.8 mg/dL) had 

microvascular complications compared to 41.46% 

of the patients with normomagnesemia (p<0.001). 

A study by Sajjan NB et al.
26

 from Gulbarga 

Karnataka reported that serum levels of 

Magnesium showed statistically significant 

difference when compared in healthy subjects & 

subjects with Diabetic nephropathy. Recently, 

Dasgupta A., et al.
24

 from Assam reported higher 

incidence of retinopathy in the hypomagnesemia 

group (64% vs 45.8%). The existence of a close 

relationship between impaired magnesium balance 

and retinopathy was established by Fujii et al.,
27

 

who found a marked  depletion in plasma and 

erythrocyte magnesium levels in diabetic patients 

with advanced retinopathy. 

This study reveals a strong association between 

hypomagnesemia and microvascular complica-

tions. Hence it could be suggested that routine 

surveillance for hypomagnesemia is done in 

patients of type 2 diabetes mellitus. 

 

Conclusion 

Hypomagnesemia is widely prevalent (41.33%) 

among patients with type 2 diabetes mellitus and 

lower serum magnesium was seen in patients with 

poor control and longer duration of diabetes. With 

special reference to neuropathy, there was a 

higher prevalence of hypomagnesemia in 

neuropathy than with other complications. Low 

serum magnesium is one of the additional risk 

factors for the development of microvascular 

complications in type 2 diabetes mellitus. 
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