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Abstract: The present study was conducted in 100 control and 100 cases who 

were admitted under Medicine Department /Medicine OPD or Superspeciality 

Dept. of Endocronology & Neurology in Index Medical College Hospital and 

Research Centre, during interval of 1 year from March 2016 to August 2017. In 

our study, 100 cases of DM were taken and 100 controls were included who had 

stoke. There were 10(10%) patients in the age group of 40-50 years, 26(26%) in 

the age group of 51-60 years, 34(34%) in the age group of 61 to 70 years, 24(24%) 

in the age group of 71 to 80 years and 06(6%) in the age group of >80 years in 

each group. There were 06(6%) patients in the age group of 40-50 years, 30(30%) 

in the age group of 51-60 years, 34(34%) in the age group of 61 to 70 years, 

26(26%) in the age group of 71 to 80 years and 04(04%) in the age group of >80 

years in each group to match the age approximation. There were 52(52%) males 

and 48(48%) females in each groups (diabetic & non-diabetic) studied both among 

case and controls. There was a male preponderance in comparison to the females. 

Out of 100 cases, 60(60%) had ischemic stroke, 30(30%) had hemorrhagic stroke 

and 10 (10%) had TIA in aech group. Serum magnesium level was estimated in 

above all cases (200 patients). Mean serum magnesium level were lower in stroke 

cases compare to the control group. Mean magnesium level of control group (100) 

were compared with our Ischemic and hemorrhagic stroke patients and p value 

showed significance but TI patients had no significant p value when compared 

with control. The serum magnesium level between diabetics and non-diabetics 

among case were observed, which showed low serum magnesium in diabetes 

patients. The serum magnesium level between diabetics & non-diabetics were also 

compared. Low magnesium level among non-diabetics who has stroke but was 

more so in diabetics. So, irrespective of diabetes status, hypo magnesaemic 

patients are more prone to develop stroke/neurological complication. The 

significance of this study is that low serum magnesium level is associated with 

acute neurological complication like ischemic or hemorrhagic stroke. 
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INTRODUCTION 

Diabetes, dislipidemia & renal disorder 

disturbed acid base balance & metabolism of calcium 

& magnesium also. A meta–analysis of prospective 

cohort studies by researchers at Stockholm‟s 

Karolinska Institute, reported that for every 100 

milligram increase in magnesium intake, the risk of 

developing type 2 diabetes decreased by 15 percent 

[1]. 

 

Published in Journal of Internal Medicine 

Susanna Larsson and Alicia Wolk concluded that 

while is too early to recommend magnesium 

supplements for type 2 diabetes prevention, increased 

consumption of magnesium rich diet seems to improve 

& help prevention of Neurological Complication[1]. It 

was reported by researchers at Stocklom's Karolinska 

Institute that for every 100 milligram increase in 

magnesium intake, the risk of developing type 2 

diabetes decreased by 15 percent[2]. 

 

Diabetes mellitus is usually associated with 

hypomagnesemia [ionized form] and therefore may 

be accompanied by atherogenic alteration in the 

blood lipid composition and increased morbidity from 

cardiovascular diseases [4]. It has been seen that serum 

magnesium concentration is lower in diabetes patients 
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than in non-diabetic patients, with an inverse relation 

between the HbA1C concentration and magnesium [5]. 

 

This study was conducted a study on100 type 

2 diabetes mellitus patients in Index Medical 

College,  Indore over the period of one year 

between 1st
 

January 2011 to 31st December 2011. 

Detailed history, general physical examination, 

systemic examination, and various investigations like 

FBS, PPBS, HbA1C, Blood urea, serum creatinine and 

urine examination were carried out. Serum magnesium 

was estimated by Calmagite dye method. ECG 

findings were recorded. Retinopathy was assessed by 

direct ophthalmoscopy. Hypomagnesemia was found in 

65 patients. Their observations revealed significant co-

relations between hypo magnesium and diabetic 

retinopathy. 

 

Arpaci et al. [9]
 

conducted a study to 

explore relationships between the serum Mg level and 

diabetes complications. In this retrospective study, they 

evaluated 673 diabetic patients & had shown similar 

results of which 57.8% were males and 42.2% females. 

Mean patient age was 55.6 years and the mean 

duration of diabetes 81±86.9 months. Their results 

showed that the mean level of HbA1c was 

9.0±2.4%.The mean Mg level was1.97±0.25 (1.13–3.0) 

mg/dl. The patients were divided into two groups in 

terms of their serum Mg levels; low-level 

 

MATERIALS & METHODS 

The comparison of mean serum magnesium 

was found to be statistically significant (P<0.05), 

showing that the serum magnesium level is varying in 

relation to the type of stroke. 

To find out the pair wise comparison, Post hoc Tukey 

test was applied: 

 

In our study we compared different types of 

stroke & found that Mg levels are low in ischemic 

stroke & hemorrhagic stroke as compare to TIA. 

hemorrhagic stroke & thrombotic stroke has no 

significant mean serum Mg levels variations & hence 

pair in the study. Morbidity & Mortality due to 

cerebral vascular accident as compare to non-diabetics 

including the imaging studies diabetics suffered much 

more. 

 

Disability & mortality which may be 

contributed to diabetic ketoacedosis, diabetic, adding 

to neurological complications & CVA. Low serum Mg 

levels are associated with neurological complication 

such as aschemic & hemorrhagic stroke if 

supplemented can have beneficial effect on diabetes & 

if hypertension is comorbidity with DM as Mg also 

acts anti-hypertensive agent & usually used in 

preeclampsia & eclampsia (hypertension associated 

with pregnancy) athrechlorosis, dislepdimia also 

associated with diabeted as well as hypertension in Mg 

supplement is used the Mortality & Morbidity due to 

stroke either due to diabetes or hypertension or both 

can be reduced. 

 

In our study serum Mg levels were low in 

diabetic patients as compare to non-diabetic if 

supplemented as dietry or therapuetic can have better 

outcome in patient who develop stoke. (≤1.8 μg/dl) and 

normal (1.9–2.6 μg/dl). Their results showed that 

microalbuminuria was more common in 

hypomagnesemic patients. Their results showed a 

weak negative correlation between serum Mg and 

HbA1c levels and also between serum Mg level and  

overt proteinuria. So they concluded that mg 

depletion is a common problem in patients with 

diabetes mellitus. It affects both glycaemic regulation 

and emergency of complications. Serum Mg level 

affected both glycaemic regulation and the extent of 

emergency diabetic complications. 

 

Yang et al. [10]
 
conducted a study and they 

analyzed postpartum serum magnesium levels and 

development of prediabetes and T2DM in women 

with prior GDM according to American Diabetes 

Association (ADA) criteria using the Korean National 

Diabetes Program (KNDP) GDM cohort. They did 

follow-up of 15.6±2.0 months. They divided 116 

women into three groups according to glucose 

tolerance status. In their study, eight patients (6.9%) 

were diagnosed with T2DM, 59 patients (50.9%) with 

prediabetes, and 49 patients (42.2%) with normal 

glucose tolerance (NGT) after follow- up. The T2DM 

group had the lowest serum magnesium level (0.65 

[0.63-0.68] mM/L) in the postpartum period. They 

also found that postpartum serum magnesium level was 

also a possible predictor for   T2DM development. So, 

they concluded that serum magnesium level in the 

postpartum period may be a possible predictor for 

T2DM development in women with a history of GDM. 

 

RESUTLS & OBSERVATIONS 

In the case group, the mean serum magnesium 

in the diabetic patients was 1.23 + 0.28, while in the 

non-diabetic patients it was 1.67 + 0.49. The difference 

was found to be statistically significant (P<0.05), 

showing a higher mean serum magnesium level in non-

diabetics in comparison to the diabetics. 

 

In the control group, all the patients were non-

diabetics; their mean serum magnesium level was 2.40 

= 0.37. The mean serum magnesium in the ischemic 

stroke patients was 1.45 + 0.41, while in the control 

group it was 2.40 + 0.37. The difference was found to 

be statistically significant (P<0.05), showing a higher 

serum magnesium level in the control group. 
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Table-1: Comparison of serum magnesium level between hemorrhagic stroke, serum magnesium level between 

TIA and the control group 

S. 

No. 

Serum Mg level 

Diabetic Status  

Mean ±SD 

 

F  

Value 

P  

Value 

Serum Mg 

level Diabetic 

Status 

Mean ±SD 

 

F  

Value 

P  

Value 

1. Hemorrhagic 

 

1.23 ±0.32 

 

-11.20, 

df=63 

0.000* 

 

TIA 

 

2.15 ±0.32 

 

-1.49, 

df=53 

-1.43, 

NS 

2. Control Group 2.40 ±0.37 Control Group 2.40 ±0.37   

 

DISCUSSION 

Cerebrovascular accident is most common 

cause of mortality and morbidity in India after age of 

60 years ± 5.9 yrs. Low serum magnesium level is 

associated with increased prevalence of acute 

neurological complication like stroke. 

 

In our study, we collected 100 control and 100 

cases of cerebrovascular accident from the period of 

March 2016 to August 2017 which included 60 (60%) 

cases of Ischemic stroke, 30(30%) cases of 

Hemorrhagic stroke and 15(10%) cases of TIA. 

 

Our study included measurement of serum 

magnesium level and its association with 

cerebrovascular accidents and also with diabetes. The 

present study evaluated the role of serum magnesium 

level in Stroke and TIA. Amighi et al. [6], studied low 

serum magnesium level and predicts neurological 

events in patient of advanced atherosclerosis and has 

shown increased predilection to stroke. 

 

According to study done by Eminekoksaldi et 

al. trace elements like magnesium in serum and CSF 

composition showed significant low value in patient 

with stroke. In our study, the mean serum magnesium 

in the Ischemic stroke group was 1.45 + 0.41, and in 

the hemorrhagic stroke group was 1.24 + 0.32 and in 

the control group it was 2.40 + 0.37. In our study also, 

serum magnesium level is found low in stroke patient 

(both hemorrhagic and Ischemic stroke) compared to 

control group. And the difference was statistically 

significant. Difference of magnesium level between the 

TIA and control group were not significant 

statistically. 

 

Odom et al. studied role of magnesium sulfate 

level in case of cerebral vasospasm in patient presented 

to emergency with acute stroke whose serum 

magnesium level is low. In our study also, serum 

magnesium level is found low in stroke patient (both 

Hemorrhagic and Ischemic stroke) compared to control 

group. 

 

One more study done in India by Kaur et al. 

[7] showed serum magnesium levels significantly 

decreased in ischemic stroke, though hemorrhagic 

stroke patient as well as TIA also had magnesium 

deficiency. In our study also, serum magnesium level 

is found low in stroke patient (both hemorrhagic and 

ischemic stroke) compared to control group. IA patient 

also had low serum magnesium level compared to 

control group in our study but it was not statistically 

significant. 

 

Cojocaru et al. [3], conducted a study on 

changes of serum magnesium in patients with acute 

Ischemic stroke. Their results confirmed that there is a 

relationship between a low Mg concentration in serum 

at 48 hours after onset of ischemic stroke and the 

intensity of the neurological deficit. A decrease in the 

serum Mg concentration indicates the severity of the 

injury. A magnesium substitution therapy may be 

useful. In our study also the mean serum magnesium 

level in the Ischemic stroke group was 1.45 + 0.41 and 

in the hemorrhagic stroke group was 1.24 + 0.32 and in 

the control group it was 2.40 + 0.37. In our study also, 

serum magnesium level is found lower in stroke patient 

(both hemorrhagic and ischemic stroke) compare to 

TIA patients and compare to control group. 

 

CONCLUSION 

The present study was conducted in 100 

control and 100 cases who were admitted under 

medicine department or Medicine OPD or 

Superspeciality Dept. during interval of 1 year from 

March 2016 to August 2017. Out of 100 cases, 60 were 

Ischemic, 30 were hemorrhagic and 10 were TIA. In 

Diabetic group/non-diabetic group.  

 

In our study, there was significant low serum 

magnesium level noted in the patient who presented 

with stroke. Our study showed low magnesium value 

in stroke patients when compared to control. 

 

Hence cerebrovascular accident is more seen 

in patient with low serum magnesium level. So, we can 

conclude that hypomagnesemia patients are prone to 

stroke and correction of magnesium is advisable 

especially in patients who have one or more risk 

factors to develop stroke. 

 

In our study, the serum magnesium level is 

lower in diabetes patients compare to non-diabetes 

patients in case group. Hypomagnesaemia patients are 

prone to develop diabetes. Deficiency of magnesium 

results in atherogenic alteration in blood lipid 

composition. Diabetes mellitus associated with 

magnesium deficiency and therefore diabetes is prone 

for atherosclerosis. 
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The significant conclusion of this study is that 

low serum magnesium level is associated with acute 

neurological complication like ischemic or 

hemorrhagic stroke. 

 

SUMMARY 

• In our study, 100 cases were taken and 100 

controls were included. 

• Serum magnesium level were estimated in all 100 

control & diabetic patients cases. Mean serum 

magnesium level were lower in stroke cases 

compare to the control group. 

• Mean magnesium level of control group (100) was 

compared with our Ischemic and hemorrhagic 

stroke patients and p value showed significance. 

• Mean magnesium level of control group (100) was 

also compared with our TIA patients and p value 

showed not significant. 

• The serum magnesium level between diabetics and 

non-diabetics among case were observed, which 

showed low serum magnesium in diabetes patients 

is lower than the control. 

• The serum magnesium level between case group 

of non-diabetics and control group of non-

diabetics were observed, which showed low 

magnesium level among case group of non-

diabetics. So, irrespective of diabetes 

status/duration/age, hypomagnesaemic patients are 

more prone to develop stroke. 

• The significance of this study is that low serum 

magnesium level is associated with acute 

neurological complication like ischemic or 

hemorrhagic stroke. 
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