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Abstract
Objective: To determine risk factors associated with microalbuminuria in type 2 diabetes patients.

Method: This retrospective study was performed on 198 patients with type 2 diabetes attending the diabetes
clinic at Nan Hospital in Northern Thailand. Basic information (i.e., gender, age, weight, body mass index)
of patients and factors associated with microalbuminuria [i.e., fasting blood sugar, hemoglobin A1C (HbA1C),
low-density lipoprotein, blood pressure, urine microalbuminuria, serum creatinine, foot problem, eye problem]
were investigated. Comparisons of mean were performed using the Student’s t-tests, and comparisons of
proportions using the chi-square tests. Binary logistic regression and odds ratio analyses were performed
to determine the relationship between microalbuminuria and risk factors while adjusting for covariates.

Results: Of the 198 diabetes patients, the majority were females (54.6%). The prevalence of microalbuminuria
was 36.4% and of hypertension was 32.8%. The mean serum creatinine of the microalbuminuric group was
significantly higher than the normoalbuminuric group (p<0.001). The prevalence of hypertension in the
microalbuminuric group was higher than that in the normoalbuminuric group (38.9% and 29.4%, respectively),
but this difference was not statistically significant (p=0.171). The strong risk factors for the development of
microalbuminuria were gender (higher for females; OR = 2.25, p=0.025), elevated HbA1C (OR = 1.44,
p=0.015) and serum creatinine (OR = 7.41, p<0.001).

Conclusion: High level of HbA1C was a risk factor for the development of microalbuminuria in type 2 diabetes
patients. Early detection for diabetic nephropathy and aggressive management of this factor may be essential
in preventing or delaying the progression to end-stage renal disease.

Keywords: Type 2 diabetes, microalbuminuria, diabetic nephropathy
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Gl’]i’l\‘iﬁl 1 Baseline information of 198 diabetes
outpatients who visited at a diabetic clinic in Nan Hospital
during October 2011 to September 2012.

Characteristic Mean=SD Range
Age (year) 57.6+11.0 2-100
Weight (kg) 61.7¥13.8 33-113
Height (cm) 157.618.3 135-184
Body mass index (kg/m2) 24.7+4.6 12.9-40.7
Waist (cm) 85.0+14.0 51-127

Fasting blood sugar (mg%) 123.6+32.9 37-248
HbA1C (%) 7.0£1.1 5.2-12.4
Low-density lipoprotein (mg/dL) ~ 105.5+30.4 43-214
Systolic blood pressure (mmHg)  133.8+£17.3 90-178

Diastolic blood pressure (mmHg)  79.0+10.8 54-106
Urine microalbumin (mg/L) 49.9+54.0 0-221.5
Serum creatinine (mg/dL) 1.240.5 0.54-2.8
Number of case (%)
Female 108 (54.6%)
Male 0 (45.4%)
Microalbuminuria 2 (36.4%)
Hypertension 5 (32.8%)
Foot problem 2 (11.1%)
Eye problem 55 (27.8%)
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®13197 2 Baseline characteristics for the patients with or without microalbuminuria.

Characteristic Normoalbuminuria (Mean=SD) Microalbuminuria (Mean=SD) p-value
Age 57.2+11.4 58.4%10.1 0.463
Weight 62.0£14.1 61.0+13.2 0.619
Height 157.8+8.8 157.247.5 0.597
Body mass index 24.8+4.6 24.6+4.5 0.812
Waist 85.6x11.4 84.0£17.8 0.495
Systolic blood pressure 133.0+16.2 135.2+19.2 0.427
Diastolic blood pressure 79.0+£10.6 79.1+11.3 0.937
Fasting blood sugar 122.0£32.2 126.3+£34.2 0.393
HbA1C 7.0x1.1 7.2%1.3 0.156
Urine microalbumin 16.8£19.4 111.5+42.8 <0.001*
Low-density lipoprotein 104.7+£31.5 106.8+28.6 0.638
Serum creatinine 1.1£0.4 1.4+0.6 <0.001*

Note: *indicates p-value <0.001 as a result of Student’s t-test between diabetes patients with microalbuminuria and without microalbuminuria for continuous and factor

variables respectively.
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@13199 3 Baseline characteristics for the patients with or without hypertension.

Hypertension
Characteristic p-value
Negative (Mean=SD) Positive (MeanzSD)
Age 57.9+10.1 57.0£12.5 0.629
Weight 61.0£12.9 63.0£15.4 0.375
Height 157.7+¢8.4 157.448.2 0.807
Body mass index 24545 25.2+4.7 0.285
Waist 85.1£12.7 84.8+16.5 0.920
Systolic blood pressure 124.0+10.0 153.8+10.7 <0.001*
Diastolic blood pressure 75.8+8.6 85.6+11.9 <0.001*
Fasting blood sugar 122.3+33.3 126.2+32.2 0.426
HbA1C 7.0%1.2 7211 0.403
Urine microalbumin 49.3+56.4 51.2+49.2 0.813
Low-density lipoprotein 105.6+30.6 105.3+30.2 0.944
Serum creatinine 1.2£0.4 1.220.6 0.570

Note: *indicates p-value <0.001 as a result of Student'’s t-test between normal blood pressure and abnormal blood pressure groups for continuous and factor

variables respectively.

A13199 4 Relationships between microaluminuria or hypertension and variable factors were analyzed by using a
chi-square test.

Microalbuminuria

Characteristic p-value
Negative [Case/total (%)] Positive [Case/total (%)]

Hypertension 37/126 (29.4%) 28/72 (38.9%) 0.170

Foot problem 16/126 (12.7%) 6/72 (8.3%) 0.347

Eye problem 35/126 (27.8%) 20/72 (27.8%) 1.000

Hypertension

Characteristic p-value
Negative [Casef/total (%)] Positive [Casef/total (%)]

Microalbuminuria 44/133 (33.1%) 28/65 (43.1%) 0.170

Foot problem 13/133 (9.8%) 9/65 (13.8%) 0.392

Eye problem 31/133 (23.3%) 24/65 (36.9%) 0.045*

M137199 5 Risk factors associated with microalbuminuria in type 2 diabetes patients were analyzed by using binary
logistic regression.

Characteristic Coefficient () SE Coefficient p-value Odds Ratio 95% ClI

Gender 0.8097 0.3623 0.025* 2.25 1.10-4.57
HbA1C 0.3657 0.1498 0.015* 1.44 1.07-1.93
Serum creatinine 2.0028 0.4249 <0.001** 7.41 3.22-17.04

Note: SE (standard error), Cl (confidence intervals). * indicates p-value <0.05. ** indicates p-value<0.001.
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