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Background: Hypomagnesemia has been associated with type 2 diabetic mellitus and is known to
be a risk factor for microvascular complications. This study aimed to evaluate serum magnesium
levels in patients with type 2 DM and correlate them with microvascular complications.
Materials & Methods: A hospital based cross-sectional study was conducted on150 patients with
type 2 diabetes mellitus were admitted in the Mahatma Gandhi Hospital, Bhilwara, Rajasthan, India.
Serum magnesium levels were assessed in all the diabetic patients and they were also tested for
presence of microvascular complications.
Results: In the present study majority of the patients (71.33%) were males and male to female ratio
was 2.48:1. The commonest age group was > 60 years (50%) and the mean age was 60.38 ± 10.81
years. The duration of diabetes in 45.33% of the patients was between 6 to 10 years and mean
duration was 7.43 ± 4.11 years. Hypomagnesemia was associated with microvascular complications
including diabetic retinopathy, diabetic nephropathy and diabetic neuropathy (p<0.050). Also,
association was found between serum magnesium levels glycaemic control and duration of diabetes
(p<0.050).
Conclusion: Hypomagnesemia is widely prevalent in patients with type 2 diabetes mellitus and a
major risk factor for the development microvascular complications that is, diabetic retinopathy,
nephropathy and neuropathy.
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INTRODUCTION_____________________
The prevalence of diabetes is rapidly rising all over the globe
at an alarming rate.[1] It is important to note that the rise in
prevalence is seen in all six inhabited continents of the
globe.[2] Over the past 30 years, the status of diabetes has
changed from being considered as a mild disorder of the
elderly to one of the major causes of morbidity and mortality
affecting the youth and middle aged people.
The epidemic of diabetes is most pronounced in India as the
World Health Organization (WHO) reports show that 32
million people had diabetes in the year 2000.[2] The
International Diabetes Federation (IDF) estimates the total
number of diabetic subjects to be around 40.9 million in India
and this is further set to rise to 69.9 million by the year 2025.[3]
Diabetes mellitus leads to impaired metabolism of
Website:
www.iabcr.org

carbohydrates, proteins, fats, water and electrolytes. The
persistence of these metabolic disturbances lead to
permanent and irreversible functional and structural changes
in the cells of the body which in turn lead to the development
of “diabetic complications”, characteristically affecting, the
cardiovascular system, eye, kidney and nervous system
mainly.[4]
Micronutrients have been investigated as potential,
preventive and therapeutic agents for type 2 diabetes
mellitus and their complications.[5] In particular, diabetes has
shown to be associated with abnormalities in the metabolism
of zinc, chromium, copper, magnesium and manganese.[6]
Out of these magnesium has been investigated as a clinically
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significant electrolyte, for a long term global policy to lower
the burden of diabetes mellitus, with new findings and
researches.[7] Studies have shown that magnesium levels are
lower in patients with diabetes compared with nondiabetic
controls.[8] The reported incidence of hypomagnesemia in
patients with type 2 DM varies between 13.5 to as high as
47.7%.[9]
Magnesium is the fourth most abundant cation in the human
body and the second most abundant intracellular cation.10 It
plays an important role in the carbohydrate metabolism. It
serves as a cofactor for all enzymatic reactions that require
kinases.[11] 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.[12]
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.

compared to 20.59% of the patients. This difference was
statistically significant (p<0.001) (Table 3). The mean serum
magnesium levels in patients with and without microvascular
complications. The mean serum magnesium levels were
significantly low among the patients who had complications
(p<0.050) (Table 4).

Table 1: Age & gender wise distribution of cases
Number

18-30 years

0

Percentage
0%

31-45 years

18

12%

46-60 years

57

38%

>60 yrs

75

50%

Total

150

100%

Male

107

71.33%

Female

43

Gender
28.77%

Male: Female

2.48:1

Duration of diabetes

7.43 ± 4.11 years

Table 2: Clinical presentation
Clinical presentation
Tingling
Numbness
Nocturnal pain
Blurring of vision
Dysuria
Puffiness of face
Sensory ataxia

METHODS__________________________
A hospital based cross-sectional study was conducted on
150 patients with type 2 diabetes mellitus were admitted in
the Mahatma Gandhi Hospital, Bhilwara, Rajasthan, India.
Inclusion Criteria
•
Patients with type 2 diabetes mellitus.
•
Age more than 18 years.
Exclusion Criteria: The following patients were excluded
from the study.
•
Non-diabetic kidney disease
•
Chronic diarrhea
•
Thyroid dysfunction
•
Sepsis
•
Chronic alcoholics
•
Pregnancy and lactation

Number
42
42
6
4
3
1
1

Percentage
28%
28%
4%
2.67%
2%
0.67%
0.67%

Table 3: Association of serum
with Microvascular complication

magnesium

Serum Magnesium (mg/dl)

Microvascular
complications

<1.8

Total

1.8-2.5
No.

level

No.

%

%

No.

%

Present

48

58.54

34

41.46

82

100%

Absent

14

20.59

54

79.41

68

100%

62

41.33

88

58.67

150

100%

Total

Table 4: Comparison of mean serum magnesium levels with
complications

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.

Diabetic
Complications

Overall
Complications
Diabetic
Retinopathy
Diabetic
Nephropathy
Diabetic
Neuropathy

RESULTS___________________________
In this study the commonest age group for type 2 DM was
more than 60 years which comprised of 50% of the patients.
The mean age was 60.38 ± 10.81 years and median age was
60.5 years (Range 36-89 years). The male to female ratio
was 2.48:1. The mean duration of diabetes was 7.43 ± 4.11
years.
In the present
study
most, common presentation of
complications was tingling and numbness i.e symptoms
suggestive of neuropathy (28%) (Table 2).
In the present study hypomagnesemia (< 1.8 mg/dL) is seen
in 58.54% of the patients with microvascular complications
International Archives of BioMedical and Clinical Research

Age distribution (years)

Serum Magnesium (mg/dl)
P-value
Complication

Non-complication

No.

Mean ± SD

No.

Mean ± SD

82

1.70±0.31

68

1.92±0.25

<0.001

48

1.65±0.30

102

1.86±0.28

<0.001

54

1.70±0.27

96

1.85±0.31

0.002

48

1.62±0.31

102

1.91±0.24

<0.001

DISCUSSION________________________
Magnesium is the fourth most abundant cation in the human
body and the second most abundant intracellular cation. The
low serum magnesium levels in diabetics may contribute to
the evolution of diabetic complications such as retinopathy,
abnormal platelet function, cardiovascular disease and
hypertension via reduction in the rate of inositol transport and
{128}
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subsequent intracellular depletion. Patients with severe
diabetic retinopathy have lower magnesium levels than do
diabetic patients with minimal retinal changes, which
suggests that hypomagnesaemia may be a risk factor in
development of diabetic retinopathy.[13]
It is reported that, the prevalence of diabetes higher in men
than women.[14-20] 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.[14-20]
Unlike in the West, where older persons are most affected,
diabetes in Asian countries is disproportionately high in
young to middle-aged adults.[14-20] 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%). The findings show that
diabetes mellitus was widely prevalent among elderly. The
higher prevalence of diabetes among aged can be explained
by the rise in the segment of geriatric population.[21]
In the present study 45.33% of the patients reported duration
of diabetes between 6 to 10 years and mean duration was
7.43 ± 4.11 years. The mean duration of diabetes mellitus
observed in the present study was comparable with a study
by Badyal A. et al.[22] from Mullana, Ambala (Haryana) who
reported duration of T2DM ranging from one month to eleven
years with a mean duration of 9.91±5.06 years.
In the present study more than one fourth of the study
population (42 patients) presented with tingling and
numbness (28% each). The next common presentation was
nocturnal pain (4%), blurring of vision (2.67%) and dysuria
(2%). However, few patients (0.67% each) also presented
with puffiness of face and sensory ataxia.
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.[23]
In the present study, the overall microvascular complications
were significantly high in patients with hypomagnesemia that
is, 58.54% of the patients with hypomagnesemia (<1.8mg/dL)
had microvascular complications compared to 41.46% of the
patients with normo-magnesemia (p<0.001). Further, the
frequency of diabetic nephropathy (53.7%) diabetic
neuropathy (79.17%) and diabetic retinopathy (64.58%) was
significantly high among the patients with hypomagnesemia
(p<0.050). The mean serum magnesium levels were
significantly low (1.70 ± 0.31 mg/dL) in patients who
presented with microvascular complications compared to
diabetic patients without having microvascular complications
(1.92 ± 0.25 mg/dL) (p<0.001) and similar trend was noted in
patients with the individual complications.
International Archives of BioMedical and Clinical Research

This study reveals a strong association between
hypomagnesemia and microvascular complications. Hence it
could be suggested that routine surveillance for
hypomagnesemia is done in patients of type 2 diabetes
mellitus.
This study had certain limitations. As the study focused on
incidence of hypomagnesemia and microvascular
complications, other confounding variables such as
demographic characteristics, clinical profile and biochemical
profile could not be ascertained to the effect of
hypomagnesemia on microvascular complications. Hence,
further studies considering these confounding variables will
focus
higher
accuracy
of
relationship
between
hypomagnesemia and microvascular complications in T2DM.

CONCLUSION_______________________
Hypomagnesemia is widely prevalent (41.33%) among
patients with type 2 diabetes mellitus and lower serum
magnesium were seen in patients with poor control and
longer duration of diabetes. 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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