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Abstract 
Background: Diabetes Mellitus is a wide-ranging metabolic disorder, which 
constitutes a most important physical condition dilemma in the world. Hy-
pomagnesaemia accelerates the rate of diabetic complications. Objective: To 
analyze the association of serum magnesium (Mg) in Type 2 Diabetes Mellitus 
with and without complication of peripheral neuropathy. Design: A cross sec-
tional study. Setting: This research was carried out in medicine department, 
Peoples Medical College Hospital Nawabshah from May 2016-April 2017. 
Sample Size: Total 271 patients of both genders with Type 2 DM with and 
without peripheral neuropathy, each group after fulfilling the selection criteria 
were included. Material and Methods: After a short-lived consultation, the 
subjects were categorized for variable analyses like sex, age, Type 2 Diabetes 
Mellitus with and without peripheral neuropathy, duration of diabetes melli-
tus and presence of hypomagnesaemia. Clinical examination with monofila-
ment was applied for diagnosis of peripheral neuropathy. Blood samples for 
magnesium analysis were collected in fasting condition. Results: In 271 diag-
nosed patients of Type 2 diabetes mellitus, 180 male and 91 were females. Pe-
ripheral neuropathy was observed in 136 subjects out of them 94 males and 42 
were females. While 135 were without peripheral neuropathy out of them 86 
males and 49 were females. Normal magnesium was seen in 119 (43.91%) and 
low magnesium was present in 152 (56.09%) patients overall. A decreased se-
rum level of magnesium was observed in 56.09% diabetic subjects with peri-
pheral neuropathy and 50% subjects with diabetes without peripheral neuro-
pathy. Conclusion: Frequency of hypomagnesaemia is common in subjects 
with in Type 2 DM with and without peripheral neuropathy. 
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1. Introduction 

Diabetes mellitus is the progressively significant cause of morbidity and mortal-
ity throughout the globe [1]. In 2014 about 422 million individuals were suffer-
ing from diabetes mellitus throughout world and it is estimated that this count 
will touch to 642 million by the end of 2035 [2]. Micro and macro vascular com-
plications are seen in subjects suffering from Diabetes, especially in T2DM [1]. 
In 2010 the number of diabetic sufferers was about 285 millions in the world, 
and it is estimated that by 2030 this will reach to 438 millions [3]. About 1.1 mil-
lion diabetic patients died in 2005, and WHO (World Health Organization) had 
estimated that this figure will be doubled between 2005 and 2030 [4]. A cross 
survey conducted in rural and urban areas of Pakistan showed 19% prevalence of 
diabetes mellitus [5]. Diabetes Mellitus (T2DM) is the most common type and 
about 90% to 95% diabetic subjects are from Type 2 DM [6]. Magnesium is a ca-
tion and is found abundantly, it is the second richest cation found intracellularly 

in the body [7].  
In primary care clinics, peripheral neuropathy is found commonly. Peripheral 

neuropathy secondary to diabetes mellitus can be identified on examination by 
light touch and vibration test.  

Sensory peripheral neuropathy is the dominant type and depends upon the 
duration of diabetes. Clinically it may be from mild, moderate to severe and in-
itially there is no notable functional impairment [8]. In general population, pe-
ripheral neuropathy is noted with a rate of 2.4%, it increases up to 8% in older 
population [9] [10]. Subjects with diabetes mellitus, Human Immunodeficiency 
Virus (HIV) infection, dysproteinemic ailments and those on chemotherapy are 
more vulnerable to develop peripheral neuropathy. In diabetic subjects the pe-
ripheral neuropathy (sensorimotor) is duration dependent and is found in 8% of 
subjects at diagnosis [11] [12], this increases with disease duration from 30% to 
66%, this depends how neuropathy is defined either clinically or by electrophy-
siologic criteria [13] [14]. 

Arpaci D et al. observed that hypomagnesemia is a frequent finding in sub-
jects with diabetes. Hypomagnesemia promotes the risk and progress of compli-
cations due to diabetes. They found low levels of serum Magesium in 14.1% 
subjects who were suffering from neuropathy due to diabetes [15]. 

Diabetes is a common metabolic syndrome, early recognization and preven-
tion of hypomagnesemia may be helpful for treatment and control of diabetes. 
The outcome in terms of morbidity and mortality of diabetes related complica-
tions may be affected by giving additional supplements of magnesium in food or 
as drug therapy. Our main objective was to validate the association of serum 
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magnesium (Mg) in Type 2 Diabetes Mellitus with and without complication of 
peripheral neuropathy. 

2. Material and Methods 
2.1. Design of Study 

This is a prospective, case controlled, comparative and analytical study. Duration 
of study 01-years from May 2016-April 2017. Place of study Department of 
Medicine, Peoples Medical College Hospital Nawabshah (PMCH) Nawabshah. 

2.2. Operational Definition 
2.2.1. Diagnosis of Hypomagnesaemia [16] 
Cutoff values for serum Magnesium levels 
• Normal plasma Magnesium: 1.5 - 2.5 mEq/L. 
• Hypomagnesaemia: <1.5 mEq/L. 
• Hypremagnesaemia: >2.5 mEq/L.  

2.2.2. Diagnosis of DM Type 2 [17] 
Type 2 DM diagnosed through clinical history, examination and investigations 
with oral hypoglycemic drugs (OHA), insulin, medical records and according to 
American Diabetic Association Criteria.  

1) Fasting Blood Sugar (FBS) values of >126 mg/dL on two separate occasions.  
2) 02 hours Post prandial sugar level ≥200 mg/dL (11.1 mmol/L).  
3) Symptomatic patients, Random Blood Sugar (RBS) of >200 mg/dL suggests 

diabetes.  
4) Heamoglobin A1C (HBA1C) ≥6.5% (48 mmol/mol). 

2.3. Diagnosis of Diabetic Peripheral Neuropathy  

Medical history, physical examination and neurological evaluation were used for 
diagnoses of peripheral neuropathy in T2DM subjects.  

2.4. Diabetic Peripheral (Sensory) Neuropathy [18] 

Definitions: 
Possible Diabetic Sensory Peripheral Neuropathy (DSPN).  
Presence of diminished sensation, numbness, pain (burning, prickling, stab-

bing or aching) of toes, feet or legs. Decreased peripheral sensation and de-
creased or absent ankle reflexes.  

Probable Diabetic Sensory Peripheral Neuropathy (DSPN).  
Presence of two or more features such as neuropathic symptoms (diminished 

sensation, numbness, pain), decreased peripheral sensation and decreased or 
absent ankle reflexes. 

2.5. Data Collection 
2.5.1. Methodology of Study 
This is a hospital based study in which 271 subjects of T2DM who vi-
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sited/admitted in Medical department at Peoples Medical College Hospital Na-
wabshah (PMCH) Nawabshah. The patients in the study were included for His-
tory, Clinical Examination and Laboratory investigations (laboratory evaluation 
of Mg). Venous blood samples were collected from all subjects of T2DM with 
and without Neuropathy. Rao-software for sample size calculation was used with 
90% confidence level and margin of error 5%, at the population of 1.6 million 
with 50% distribution response rate. Blood samples collected were stored prior 
to analysis. Automatic Analyzer was used to determine total Magnesium. Con-
venience/purposive sampling technique were used. Total 271 patients were in-
cluded. After a short-lived consultation, the subjects were categorized for varia-
ble analyses like age, sex, T2DM with & without neuropathy, length of diabetes 
and presence of hypomagnesaemia. A criterion for presence of peripheral neu-
ropathy was applied to collect data. Blood samples for magnesium analysis were 
collected in fasting condition.  

2.5.2. Inclusion Criteria 
This hospital based study was targeted to only those patients who were above 30 
years of age, known cases of type 2 DM. The subjects were divided in two 
groups. Group I diabetics with peripheral neuropathy and Group II diabetics 
without peripheral neuropathy.  

2.5.3. Exclusion Criteria 
Patients with acute and chronic complications of diabetes mellitus such as di-
abetic keto-acidosis, lactic-acidosis, Non-Ketotic Hyperosmolar coma, hypogly-
cemia hypertension, nephropathy and retinopathy were excluded. Patients on 
dialysis, Type 1 DM and its complications, Magnesium supplementation, on 
drugs like diuretics or containing Magnesium. Diabetes Mellitus secondary to 
other diseases like Cushing syndrome, Acromegaly, and Gestational Diabetes 
were also excluded.  

2.6. Statistical Analysis 

Data was analyzed by using SPSS 20.0. Frequency & percentages were computed 
for categorical variables like gender, and hypomagnesaemia. Mean and standard 
deviation were calculated for variables (quantitative) as age. Magnesium signi-
ficance was seen in type 2 DM in relation to age, gender, with and without peri-
pheral neuropathy, duration of T2 DM, FBS and RBS, HBA1c and BMI (Body 
Mass Index) to see the impact on outcomes. 

3. Results 

There were 271 diabetic subjects, out of them 139 were with peripheral neuro-
pathy while 132 were without peripheral neuropathy (Figure 1). 

3.1. Quantitative Variable Analyses 

The mean age of study subjects was 56.91 with standard deviation of 6.17 years;  
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Figure 1. Frequency & % of T2DM with & without peripheral neuropathy. n = 271. 
 
minimum age 43 years while maximum was 73 years (P < 0.001). The mean FBS 
level was 126.75 mg/dl with SD 25.006, minimum 80 mg/dl and maximum 200 
mg/dl (P < 0.002). The mean RBS level was 278.64 mg/dl with SD 60.94, mini-
mum 180 mg/dl and maximum 450mg/dl (P < 0.001). The mean serum magne-
sium level was 1.51 mg/dl with SD 0.354, minimum 1.1 mg/dl and maximum 2.5 
mg/dl (P < 0.001). The mean systolic blood pressure (SBP) was 143.19 with SD 
29.08, minimum 110 mmHg and maximum 235 mmHg (P < 0.001). The mean 
diastolic blood pressure (DBP) was 88.13 with SD 12.97, minimum 70mmHg 
and maximum 120 mmHg (P < 0.001). The mean HbA1c level was 9.61 % with 
standard deviation (SD) 1.62, minimum 6.50% and maximum 13.00% (P < 
0.001). Most of the diabetic patients were with duration of 5 - 10 years, while in 
BMI over weight population was dominant. Significant statistical values are 
shown in Table 1. 

3.2. Demographic Qualitative Variable Analyses 

The study population consisted of 178 (65.7%) male and 93 (34.3%) were female 
subjects. Regarding the socio-demographic profile 94.8% were married and 5.2% 
were unmarried. A large number 76.4% were from rural areas and 23.6% be-
longed to urban community. Majority of subjects with hypomagnesaemia were 
illiterate. In current study majority of subjects were manual workers 32.8%, most 
of females 25.8% were house wives, 25.5% did not satisfy any occupation and 
15.9% were office workers. As for socio economic status of subjects concerned 
[(Income < Rs: 20,000/m (lower income class/Poor Peoples), Income Rs 20000 to 
28,000 (middle income class) and Income > Rs 28,000 (middle upper income 
class)], 231 (85.2%) belonged to poor back ground, 32 (11.8%) were from middle 
class and 8 (3%) belonged to upper middle class. A positive family history of DM 
was obtained in 106 (39.1%) subjects and 165 (60.9%) subjects have no family 
history of diabetes mellitus. In 200 (37.8%) subjects there was no addiction his-
tory, while 65 (24%) and 06 (2.2%) were cigarette smokers and alcoholics 
(Figure 2).  
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Figure 2. Demographic variables of T2DM. n = 271. 

 
Table 1. Statistics of different variables in diabetes with and without neuropathy. n = 271. 

  
Age In 
Years 

Fasting Blood 
Sugar 

Random Blood 
Sugar 

Hemoglobin  
A1C 

Magnesium 
Systolic BP 

mmHg 
Diastolic BP 

mmHg 

N Valid 271 271 271 271 271 271 271 

Mean 56.91 126.75 278.64 9.61 1.51 143.19 88.13 

Median 55.00 125.00 265.00 9.00 1.40 135.00 85.00 

Std. Deviation 6.17 25.00 60.94 1.62 .35 29.08 12.97 

Minimum 43.00 80.00 180.00 6.50 1.10 110.00 70.00 

Maximum 73.00 200.00 450.00 13.00 2.50 235.00 120.00 

Chi-Square 537.80 88.26 171.18 255.99 169.75 269.48 109.29 

df 17 53 52 14 14 23 10 

Asymp. Sig. 0.000 0.002 0.000 0.000 0.000 0.000 0.000 

https://doi.org/10.4236/jdm.2018.82004


A. A. Jamali et al. 
 

 

DOI: 10.4236/jdm.2018.82004 33 Journal of Diabetes Mellitus 
 

Oral hypoglycemic drugs were used by 188 (69.4%), insulin in 26 (9.6%) and 
rest of patients 57 (21.0%) did not use any medication. Drug compliance was 
unsatisfactory in 161 (59.4%) patients. In 147 (54.2%) subjects duration of DM 
was <5 years, in 89 (32.8%) duration was from 5 - 10 years and 35 (12.9%) sub-
jects with duration >10 years respectively (Figure 3). 

3.3. Diabetes Neuropathy & Magnesium Statistical Analyses 

Diabetic peripheral neuropathy was observed in 58 (49.2%) subjects with nor-
momagnesemia and in 81 (52.9%) subjects with hypomagnesemia (Table 2). 

Low serum magnesium was seen in total 153 (56.45%) subjects with T2DM. 
Peripheral neuropathy was observed in 139 subjects out of them 58 (41.72%) 
were with normal magnesium. While 81 (58.28%) were with low magnesium, 
132 subjects were without peripheral neuropathy 60 (45.45%) were with normal 
magnesium level while 72 (54.55%) were with low serum magnesium levels.  

Normal magnesium was present in 118 (43.54%) patients, 80 (67.8%) male out 
of them 40 (33.9%) in group1 with peripheral neuropathy & 40 (33.3%) without 
peripheral neuropathy in group 2, and out of 38 (32.2%) female patients 18 
(15.3%) in group1 with peripheral neuropathy & 20 (16.9%) without peripheral 
neuropathy in group 2. Low magnesium was found in 153 (51.02%) patients, out 
of them 98 (64.8%) were male, 58 (37.9%) with peripheral neuropathy in group 1 
& 40 (26.1%) without peripheral neuropathy in group 2. Out of 55 (35.2%) fe-
male patients 23 (15.0%) were with peripheral neuropathy in group 1 & 32 
(20.9%) without peripheral neuropathy in group 2 (Table 2). 
 

 
Figure 3. Ferquency & % of T2DM drugs, duration & compliance. 
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Table 2. Cross-tabulation sex * neuropathy *serum magnesium. n = 271. 

Serum Magnesium 

Neuropathy 

Total Group I With  
Diabetic Peripheral 

Neuropathy 

Group II Without  
Diabetic Peripheral 

Neuropathy 

Normomagnesemia 

sex 

Male 
Count 40 40 80 

% of Total 33.9% 33.9% 67.8% 

Female 
Count 18 20 38 

% of Total 15.3% 16.9% 32.2% 

Total 
Count 58 60 118 

% of Total 49.2% 50.8% 100.0% 

Hypomagnesemia 

sex 

Male 
Count 58 40 98 

% of Total 37.9% 26.1% 64.1% 

Female 
Count 23 32 55 

% of Total 15.0% 20.9% 35.9% 

Total 
Count 81 72 153 

% of Total 52.9% 47.1% 100.0% 

Chi-Square Tests 

serum magnesium Value df 
Asymp. Sig. 

(2-sided) 
Exact Sig. 
(2-sided) 

Exact Sig. 
(1-sided) 

Point 
Probability 

normomagnesemia 

Pearson Chi-Square 0.071 1 0.789 0.845 0.472  

Continuity Correctionb 0.005 1 0.944    

Likelihood Ratio 0.071 1 0.789 0.845 0.472  

Fisher’s Exact Test    0.845 0.472  

Linear-by-Linear  
Association 

0.071 1 0.790 0.845 0.472 0.151 

N of Valid Cases 118      

hypomagnesemia 

Pearson Chi-Square 4.264 1 0.039 0.044 0.029  

Continuity Correction 3.596 1 0.058    

Likelihood Ratio 4.275 1 0.039 0.044 0.029  

Fisher's Exact Test    0.044 0.029  

Linear-by-Linear  
Association 

4.236 1 0.040 0.044 0.029 0.016 

N of Valid Cases 153      
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Chi-square test was applied for frequency and odds ratio to verify the potency 
of correlation. P = 0.038 in our study population in relation to hypomagnesae-
mia. Different chi-square was performed showing important statistical values. 
The odds ratio calculated was 1.1638, with 95% confidence Interval 0.7197 
to 1.8820, with significance level p = 0.5362. 

Number of valid cases in group 01 were 118 with normal serum magnesium 
level (1.5 - 2.5 meq/dl) and Pearson Chi-Square Value was 0.071 with df 1, 
Asymp. Sig. (2-sided) 0.789. The Continuity Correction Value was 0.005, with df 
1and Asymp. Sig. (2-sided) 0.944. The likelihood ratio was 0.071 with df 1 and 
Asymp. Sig. (2-sided) 0.789. Fisher’s Exact Test shown the Exact Sig. (2-sided) 
1.845 and Exact Sig. (1-sided) 0.472. Linear by linear association value was 0.071 
with df 1 and Asymp. Sig. (2-sided) 0.790. with point of probality 0.151.  

Number of valid cases in group 02 were 153 with hypomagnesemia (<1.5 
meq/dl) and Pearson Chi-Square Value was 4.264 with df 1 and Asymp. Sig. 
(2-sided) 0.039. Continuity Correction Value was 3.596 with df 1 and Asymp. 
Sig. (2-sided) 0.058. The likelihood ratio was 4.275 with df 1 and Asymp. Sig. 
(2-sided) value 0.039. Fisher’s Exact Test had shown Exact Sig. (2-sided) value 
0.044 and Exact Sig. (1-sided) value 0.029. Linear by linear association value was 
4.236 with df 1 and Asymp. and Sig. (2-sided) value was 0.040 with point of 
probability 0.016 (Table 2).  

In current study statistically significant correlation was found between differ-
ent variables. There was statistically significant correlation of diabetic neuropa-
thy with duration of diabetes mellitus and HBA1c levels. The correlation of du-
ration of diabetes was also statistically significant with systolic and diastolic 
blood pressures. The correlation of compliance for diabetic dugs was significant 
with FBS.  

No significant relation of diabetic neuropathy with drugs, compliance, FBs, 
RBS, SBP, DBP, BMI and other variables of study (Table 3). 

4. Discussion 

Type 2 DM a universal disease of metabolism, it is dilemma of this era especially 
in Asian region as declared by WHO challenge for the future. More than half of 
diabetic population belongs to Asian countries India on the top of list.  

Current study noted different basic characteristics of subjects in relation to 
diabetes with and without complications of peripheral neuropathy and its corre-
lations with level of magnesium in serum. International studies are there on this 
issue but our setup still lacking. We had done a cross-sectional single centre 
study in our local population to compare the other available data with our setup 
and check the burden of disease and problem in our society. This will prove 
helpful for others to research more on this issue. Here we had assessed the asso-
ciation of hypomagnesaemia in T2DM with and without peripheral neuropathy. 
Hypomagnesaemia is common in diabetes mellitus; lot of studies in different 
complications of diabetes had shown that it was significantly lower in diabetics.  
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Table 3. Correlations of different variables in T2DM. n = 271. 

  Neuropathy 
Duration 
Of DM 

Drugs 
For DM 

Drugs  
Compliance 

FBS RBS HB A1c Mg 
Systolic 

B P 
mmHg 

Diastolic 
B P 

mmHg 
BMI 

Neuropathy 

Pearson 
Correlation 

1 0.287** −0.038 0.114 −0.071 −0.091 0.120* 0.065 0.064 0.095 −0.101 

Sig. 
(2-tailed) 

 0.000 0.536 0.061 0.243 0.134 0.048 0.285 0.290 0.120 0.097 

Duration 
Of 

Diabetes 

Pearson 
Correlation 

0.287** 1 0.037 0.069 −0.020 −0.080 0.035 0.080 0.123* 0.141* −0.077 

Sig. 
(2-tailed) 

0.000  0.541 0.255 0.741 0.189 0.569 0.190 0.042 0.020 0.205 

Drugs 
For 

Diabetes 

Pearson 
Correlation 

−0.038 0.037 1 −0.672** 0.146* 0.098 0.012 0.006 0.009 0.044 0.066 

Sig. 
(2-tailed) 

0.536 0.541  0.000 0.016 0.107 0.841 0.920 0.882 0.473 0.280 

Compliance 
For 

Drugs 

Pearson 
Correlation 

0.114 0.069 −0.672** 1 −0.115 −0.115 0.003 −0.013 0.033 −0.003 −0.150* 

Sig. 
(2-tailed) 

0.061 0.255 0.000  0.060 0.058 0.964 0.829 0.593 0.962 0.014 

Fasting 
Blood 
Sugar 

Pearson 
Correlation 

−0.071 −0.020 0.146* −0.115 1 0.863** −0.013 −0.022 −0.044 −0.038 0.053 

Sig. 
(2-tailed) 

0.243 0.741 0.016 0.060  0.000 0.829 0.720 0.472 0.529 0.384 

Random 
Blood 
Sugar 

Pearson 
Correlation 

−0.091 −0.080 0.098 −0.115 0.863** 1 −0.005 −0.058 −0.040 −0.033 0.092 

Sig. 
(2-tailed) 

0.134 0.189 0.107 0.058 0.000  0.931 0.338 0.512 0.589 0.129 

Hemoglobin 
A1C 

Pearson 
Correlation 

0.120* 0.035 0.012 0.003 −0.013 −0.005 1 0.036 −0.080 −0.055 −0.053 

Sig. 
(2-tailed) 

0.048 0.569 0.841 0.964 0.829 0.931  0.556 0.188 0.364 0.389 

Magnesium 

Pearson 
Correlation 

0.065 0.080 0.006 −0.013 −0.022 −0.058 0.036 1 0.058 0.056 0.071 

Sig. 
(2-tailed) 

0.285 0.190 0.920 0.829 0.720 0.338 0.556  0.338 0.362 0.244 

Systolic 
BP 

mmHg 

Pearson 
Correlation 

0.064 0.123* 0.009 0.033 −0.044 −0.040 −0.080 0.058 1 0.955** −0.055 

Sig. 
(2-tailed) 

0.290 0.042 0.882 0.593 0.472 0.512 0.188 0.338  0.000 0.364 

Diastolic 
BP 

mmHg 

Pearson 
Correlation 

0.095 0.141* 0.044 −0.003 −0.038 −0.033 −0.055 0.056 0.955** 1 −0.081 

Sig. 
(2-tailed) 

0.120 0.020 0.473 0.962 0.529 0.589 0.364 0.362 0.000  0.184 

BMI 

Pearson 
Correlation 

−0.101 −0.077 0.066 −0.150* 0.053 0.092 −0.053 0.071 −0.055 −0.081 1 

Sig. 
(2-tailed) 

0.097 0.205 0.280 0.014 0.384 0.129 0.389 0.244 0.364 0.184  

**. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at the 0.05 level (2-tailed). 
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Low income class, no or lower education profile especially health education, 
unemployment, no occupation, house wives, or labor category (only 15.9% n = 
271 were office workers) and others, these factors contribute to deficiency of 
magnesium in nutrition and ultimately hypomagnesaemia and this could be the 
reason for speedy rise in diabetes and peripheral neuropathy.  

Hypomagnesemia can lead potentially serious complications as ventricular 
arrhythmias, coronary artery vasospasm, and sudden cardiac death. Magnesium 
has well recognized importance, high and low levels can be found in patients 
[19]. Magnesium was also called as forgotten cation [20] [21]. 

Magnesium is the second most common cation found in the cell and is the 
fourth common divalent cation in the body and is element of interest for re-
searches. It is present in three compartments of body, major portion about 65% 
is present in bones, 34% inside cells and 1% of magnesium is extracellular. Mag-
nesium plays a central role in many metabolic reactions, such as DNA and pro-
tein synthesis, hormone receptor binding and neurotransmission. Magnesium is 
constituent of GTP-ase. It acts as cofactor for Na+/K+ ATP-ase, Adenylate Cyc-
lase and Phospho-fructokinase. It plays an essential role in a lot of biochemical 
reactions in body and also important for carbohydrate metabolism and effects 
the activity and release of insulin [22] [23] [24]. Subjects with type 2 diabetes 
mellitus are more prone to develop hypomagnesaemia as compared with non 
diabetic subjects. Clinicians are still giving less importance to the association 
between hypomagnesaemia and chronic complications of diabetes.  

Current research evaluates magnesium metabolism, frequency of low magne-
sium and complications (especially peripheral neuropathy) associated with di-
abetes mellitus.  

Present study had found hypomagnesaemia in total 56.45% subjects with 
T2DM these findings are nearby other available studies. 

Prevalence of hypomagnesaemia among type 2 diabetes mellitus ranges from 
13.5% to 47.7% respectively. Many factors contribute in this such as, insufficient 
intake, autonomic dysfunction, and alteration in metabolism of insulin, glome-
rular hyper-infiltration, osmotic diuresis, metabolic acidosis and decreased levels 
of serum potassium levels. Unsatisfactory glycemic control, CAD (coronary ar-
tery disease), hypertension, diabetic peripheral neuropathy, nephropathy, reti-
nopathy and foot ulcers are linked with hypomagnesaemia. Increasing preva-
lence of low magnesium in type 2 diabetic patients is thought to be multifactorial 
[25].  

Findings of current study regarding serum magnesium level concluded that 
hypomagnesaemia was present in both groups of diabetes mellitus but the fre-
quency was more in diabetics with peripheral neuropathy as compared in sub-
jects without peripheral neuropathy. 

Subjects with hypomagnesaemia have high risk of diabetic complications and 
are observed with increased disease progression. Reabsorption of Mg2+ in the 
kidneys is reduced in insulin resistance. Insulin sensitivity and glucose metabol-
ism both are improved when Mg2+ supplements are given to diabetic subjects. 
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Another risk agent for hypomagnesaemia is the intestinal malabsorption for 
Mg2+ which is observed in diabetic neuropathy during episodes of diarrhea. In-
sulin resistance index is improved and HBA1c is decreased in diabetic subjects 
when they are given magnesium chloride (MgCl2) [26]. 

Findings of current study concluded that there were high levels of HBA1C in 
diabetic subjects. The mean HBA1C levels in present study were 9.61%. 

Increased intake of magnesium reduces the risk of complications related with 
type 2 DM [27]. 

Present study favors that statement because there were low levels of magne-
sium in diabetic complication of neuropathy. This need further support by giv-
ing additional supplements of magnesium. 

It is important to monitor Mg levels regularly in Type 2 diabetic subjects as 
hypomagnesaemia is related to poor glycemic control and thus lead to higher 
occurrence of diabetes related complications such as peripheral neuropathy, 
nephropathy, retinopathy and foot ulcerations. More studies are required in 
T2DM subjects on the part of magnesium supplements in our communities [28]. 

Different studies conducted previously on relation of diabetes and its different 
complication shown that there was strong association of hypomagnesaemia and 
diabetic foot ulcers. Diabetic peripheral neuropathy is also a strong risk factor 
for development of foot ulcers as concluded in past research. Ashok et al found 
hypomagnesaemia in 57% of patients with different grades of foot ulcers [29], 
while AA Jamali et al. found 60.9% of foot ulcer patients [30]. 

Neuropathy was observed in 71.42% patients with low magnesium levels as 
compared to 28.42% patients with normal magnesium levels. Researches had 
proved that in subjects with diabetic peripheral neuropathy, intracellular mag-
nesium levels are decreased [31] and there is improvement in the nerve conduc-
tion in these subjects after magnesium supplements [32].  

Jamali AA et al. found that frequency of hypomagnesaemia is common in 
T2DM with and without hypertension. A decreased serum level of magnesium 
was observed in 52.04% hypertensive subjects with diabetes and 50% 
non-hypertensive subjects with diabetes [33].  

In current research we had found Low serum magnesium in total 153 (56.45%) 
subjects with T2DM. Peripheral neuropathy was observed in 139 subjects out of 
them 58 (41.72%) were with normal magnesium. While 81 (58.28%) were with 
low magnesium, 132 subjects were without peripheral neuropathy 60 (45.45%) 
were with normal magnesium level while 72 (54.55%) were with low serum 
magnesium levels. In present research there was strong correlation of peripheral 
neuropathy and drugs and HbA1C levels. 

Low serum magnesium in subjects with peripheral diabetic neuropathy could 
be free interpreter of disease progress. Constant low levels of magnesium lead to 
higher serum sugar levels. Extent of magnesium reduction and insulin resistance 
associates positively with development and worsening of peripheral neuropathy 
and hyperglycemia may lead to development of different other complications 
thus increasing mortality and morbidity. Outcomes of current research can help 
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to treat hypomagnesaemia and arrest progress of neuropathy. In current study 
low magnesium levels are observed in T2DM subjects with and without peri-
pheral neuropathy.  

5. Strengths and Limitations 

This was a small sample size study, in a local area, with bias but this study was an 
important opening of research on magnesium and its effects in diabetes with 
different complications in our setup. No study was conducted yet on magnesium 
in diabetes with and without neuropathy in our setup; this study will guide the 
impact of magnesium on diabetes and to prevent the complication like neuro-
pathy by giving magnesium as drug or in food supplements.  

6. Recommendations 

A multicenter research shall be carried out to observe the magnesium effects on 
diabetes with and without complications of peripheral neuropathy. All patients 
with diabetes should be investigated for serum magnesium level, if deficient 
should be corrected on priority basis. Hypomagnesaemia should be corrected on 
priority basis because studies shown that it affects the prognosis and outcome of 
diabetes. 

7. Conclusion 

The occurrence of hypomagnesaemia was increased in Type 2 diabetes mellitus 
in subjects suffering from peripheral neuropathy. Patients with diabetic neuro-
pathy had considerable decreased serum values of magnesium. This recom-
mends that intermittent screening of serum magnesium levels in diabetic sub-
jects can be helpful in early detection and this suggests that periodic monitoring 
of Mg levels in diabetic patients may be helpful in early recognition and bet-
ter-quality management of diabetic neuropathy. 
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