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=0.243) (Table 1); however, there was a weak nega-
tive correlation between serum Mg and HbA1c levels 
(r =-0.110, p =0.004) which means that when serum Mg 
level decreases, HbA1c levels increase. To strengthen the 
link between HbA1c and Mg, we calculated the median 
Mg value and found to be 1.97 mg/dl. HbA1c values were 
higher in the group in which Mg <1.97 mg/dL and were 
lower in the group in which Mg >1.97 mg/dl (p =0.044). 
At the same time, there was a weak correlation between 

serum Mg and urine proteinuria (r =-0.127, p =0.018).
Patients were divided into two groups according to 

HbA1c levels; one group with HbA1c ≤7% and the other 
with HbA1c >7%. In the group with HbA1c ≤7%, serum 
Mg level was lower than in the HbA1c >7% group.  Also, 
MA was more common in the group with HbA1c ≤ 7% 
(Table 3).  

Table 1: Demographic and laboratory features of the two (low and normal Mg) groups according to  serum Mg levels.
Feature All patients

(n=673)
Mg low
(n=65)

Mg normal
(n=608)

p value

Age(year) 55.6 ± 10.4 56.71 ± 10 55.44 ± 10 0.292
Gender (F/M) 284/389 48/17 341/267 0.006
DM time (month) 81 ± 86.9 103 ± 95 78 ± 85 0.058
BMI(kg/m2) 31.48 ± 5.8 32.8 ± 5.5 31.3 ± 5.8 0.145
HbA1c(%) 9.0 ± 2.4 9.3 ± 2.2 8.9 ± 2.4 0.243
MA(mg/day) 172.91 ± 510.66 557.28 ± 1032 133.20 ± 406 0.004
MA(-) (<30 mg/day)
MA(+) (30-300 mg/day)
OP(+) (>300 mg/day)

500
133
40

39
17
9

461
116
31

0.016

Cre (mg/dl) 0.83 ± 0.22 0.84 ± 0.29 0.84 ± 0.31 0.820
GFR (ml/min) 117.88 ± 31.18 115.3 ± 3.7 118 ± 1.3 0.817

DM: diabetes mellitus, BMI: body mass index, F: female, M: male, HbA1c: glycosylated hemoglobin, Cre: Creatinine, MA: microalbuminu-
ria, OP: overt protenuria, GFR: glomerular filtration rate, p value is refered to two groups: Mg low and Mg normal groups.

Table 2: Logistic regression analysis of the two (low and normal Mg) groups according to  serum Mg levels.

Univariate Model Multivariate Model

OR

95% CI p
OR

95% CI p
Low High Low High

Age 0.99 0.96 1.01 0.375
    

Sex 2.21 1.24 3.93 0.007 2.33 1.30 4.18 0.005

BMI 0.96 0.92 1.00 0.054

Duration of DM 1.00 0.99 1.00 0.033

Retinopathy 0.71 0.31 1.64 0.423

Neuropathy 1.69 0.71 4.02 0.239

HbA1c 0.94 0.85 1.04 0.226

LDL-C 1.00 1.00 1.01 0.595

HDL-C 0.99 0.97 1.01 0.211

TG 1.00 1.00 1.00 0.420

MA Group 0.55 0.38 0.80 0.002 0.53 0.36 0.77 0.001

BMI: body mass index, DM: diabetes mellitus, HbA1c: glycosylated hemoglobin, LDL-C: low density lipoprotein cholesterol, HDL-C: high 
density lipoprotein cholesterol, TG: triglyceride, MA: microalbuminuria, OR: odds ratio.

Table 3: Serum magnesium levels and urinary proteinuria according to HbA1c. 
Feature HbA1c ≤7% 

(n=171)
HbA1c >7% 

(n=502)
p value

Mg(mg/dl) 2.0 ± 0.22 1.95 ± 0.26 0.031
Microalbuminuria grup
Microalbumunuria(-)
Microalbumunuria(+)
 Overt protenuria

138
25
8

362
108
32

0.045

HbA1c: glycosylated hemoglobin, Mg: Magnesium.


