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Introduction. The aim of this study was to determine the prevalence 
of albuminuria and its correlates and investigate disease management 
for patients with type 2 diabetes mellitus in Ahvaz.
Materials and Methods. This was a cross-sectional study on the 
350 patients with type 2 diabetes mellitus attending the Diabetes 
Clinic at Golestan Hospital, from October 2010 to September 2011. 
Demographic characteristics were recorded and height, weight, and 
blood pressure were measured. Blood urea nitrogen and serum 
levels of creatinine, total cholesterol, high-density lipoprotein 
cholesterol, low-density lipoprotein cholesterol, triglyceride, 
and glycosylated hemoglobin A were measured in fasting blood 
samples. Spot urine and 24-hour urine collection were tested for 
albumin and kidney ultrasonography was done.
Results. A total of 72 of 350 patients (20.6%) had microalbuminuria 
and 18 (5.1%) had macroalbuminuria. Elevated serum creatinine 
was seen in 6.9% and azotemia in 6.0%. In multivariable analysis, 
blood urea nitrogen level, glycosylated hemoglobin A, and duration 
of diabetes mellitus were associated with urinary albumin excretion 
(P = .04). A small proportion of the participants achieved optimal 
treatment goals for modifiable risk factors. 
Conclusions. Abnormal urinary albumin excretion is seen in one-
quarter of type 2 diabetic patients and a small but important number 
of them have azotemia. Albuminuria was found to be associated 
with long-term duration of diabetes mellitus, poor glucose control 
(revealed by high glycosylated hemoglobin A levels), and high 
blood urea nitrogen. Poor glycemic control may have a significant 
role in the progression of diabetic nephropathy in these patients.
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INTRODUCTION
Global prevalence of diabetes mellitus (DM) has 

increased dramatically over the past 2 decades 
(from about 30 million cases in 1985 to 177 million 
in 2000 and 285 million in 2010) and if this situation 
continues, by 2030 more than 360 million people 
will have DM.1 The increasing rate of type 2 DM 
is much larger that type 1. Increasing prevalence 
of obesity and reduced physical activity are the 
main reasons.2 In the United States, DM is the main 

cause of end-stage renal disease, nontraumatic 
limb amputation, and blindness in adults. With 
the increasing prevalence of DM worldwide, it is 
expected that DM remains among the main causes 
of human mortality.3 

One of the first clinical symptoms of diabetic 
nephropathy is microalbuminuria that may progress 
to macroalbuminuria and the progressive loss of 
glomerular filtration rate (GFR) and finally the end-
stage renal disease. This process was identified in 
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type 1 DM and there is also a similar sequence in 
a significant percentage of type 2 DM patients. In 
one study, 38% of type 2 diabetic patients followed 
over a period of 7 years showed progressive increase 
in urinary albumin without reduced GFR, 33% 
showed an increase in urinary albumin excretion 
associated with decreased GFR, and 30% showed 
a reduction in GFR without increase in urinary 
albumin excretion. However, kidney disease in type 
2 DM is more complex for several reasons, mainly 
because the onset of DM is almost unknown and 
may be many years before diagnosis.4 

Most patients with type 2 DM are elderly and 
age per se can affect kidney function; after 40 years 
of age, GFR reduce by 8 mL/min to 10 mL/min 
every 10 years.5 In addition, old patients often 
suffer from other diseases, including hypertension 
and atherosclerosis, which can also damage the 
renal parenchyma. If no therapeutic intervention 
is in place, about 20% to 40% of type 2 diabetic 
patients with microalbuminuria, progress to overt 
nephropathy and finally approximately 20% develop 
end-stage renal failure.6,7

Microalbuminuria is not only the predictive 
factor of macroalbuminria and renal injury, 
but also associated with an increased risk of 
cardiovascular event and mortality.8-13 Early 
recognition and treatment of microalbuminuria can 
prevent irreversible complications such as kidney 
problems, which ultimately leads to kidney failure 
and cardiovascular events.

The prevalence rates of microalbuminuria 
and macroalbuminuria in diabetic patients in 
Iranian studies vary from 16.7% to 35.2% and 
1.1% to 10.6%, respectively.14,15 Considering the 
significant prevalence of DM in Iran,16 the aim 
of this study was to determine the prevalence of 
microalbuminuria and macroalbuminuria and its 
correlates in patients with type 2 DM attending 
to Golestan Hospital in Ahvaz.

MATERIALS AND METHODS
Patients

This cross-sectional study was conducted from 
October 2010 to September 2011 in the outpatient 
diabetes clinic of Golestan Hospital, a teaching 
hospital of Ahvaz Jundishapur University of 
Medical Sciences (Ahvaz, Iran). Type 2 diabetic 
patients who attended to the diabetes clinic were 
included in the study. The exclusion criteria 

included severe hyperglycemia (blood glucose 
> 400 mg/dL), severe hypertension (blood pressure 
> 190/110 mm Hg), heart failure grade III and 
IV, heavy exercise, urinary infection, acute fever, 
pregnancy, menstruation, and urinary calculus. 
All of the participants provided informed consent. 

The World Health Organization’s criteria were 
used for the diagnosis of DM.17 Out of 380 visited 
eligible type 2 diabetic patients, 350 individuals 
participated in the biochemical examination and 
completed the study with valid measurements.

Data Collection and Procedures
After registration, patients’ demographic and 

clinical characteristics including age, sex, duration 
of DM, history of heart disease, hyperlipidemia, 
smoking, and medications were recorded and 
weight, height, and blood pressure were measured. 
Weight was measured with the possible lightest 
clothing and without shoes by a special DM nurse. 
Body mass index was considered normal if it was 
between 18.5 kg/m2 to 24.9 kg/m2, overweight if 
it was 25 kg/m2 to 29.9 kg/m2, and obesity if it 
was equal or greater than 30 kg/m2. 

Blood pressure was measured in the sitting 
position, of the right arm after 5 minutes of rest with 
a standard mercury sphygmomanometer and the 
average of 2 measurements was recorded. According 
to the 7th report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment 
of High Blood Pressure,18 hypertension was defined 
as a systolic blood pressure equal to or greater than 
140 mm Hg or diastolic blood pressure equal to 
or greater than 90 mm Hg, or both, or the use of 
antihypertensive medications.

Blood samples were taken from all patients after 
at least 10 hours of fasting. Blood glucose, total 
serum cholesterol, triglyceride, and high-density 
lipoprotein cholesterol (HDLC) were measured 
using Pars Azmoon kit (Tehran, Iran) by photometric 
method with Biotecnika instrument BT3000 (Rome, 
Italy). Low-density lipoprotein cholesterol (LDLC) 
level was calculated by Friedewald equation if 
triglyceride level was less than 400 mg/dL and 
measured directly if triglyceride level was higher19:

LDLC = total cholesterol – HDLC – triglyceride/5
According to American Diabetes Association,20 

the European Society of Hypertension, and 
European Society of Cardiology,21 the following 
recommended targets were considered as normal 
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range: Hb A1C, < 7%; blood pressure, < 13/80 mm 
Hg; LDLC, < 100 mg/Dl; serum cholesterol, < 200 
mg/dL; serum triglyceride, < 150 mg/dL; body 
mass index, < 25 kg/m2; and HDLC, > 40 mg/dL 
for men and 50 mg/dL for women. Patients who 
were already being treated by lipid-lowering agents 
and those whose triglyceride, cholesterol, or LDLC 
were higher than normal values listed above were 
considered as hyperlipidemic. Hemoglobin A1c 
was measured by ultraviolet absorption method 
using the Nico Card equipment (Oslo, Norway).

Glumerular filtration rate (GFR) was calculated 
based on the Cockroft-Gault formula estimated 
creatinine clearance. Serum and urine creatinine 
were measured with Pars Azmoon kit (Tehran, Iran) 
with photometric method. Diabetic nephropathy 
was defined as persistent albuminuria (greater 
than 300 mg in 24-hour urine) and the absence of 
other clinical and laboratory evidence of kidney 
or urinary disease in a person with type 2 DM.22

The 24-hour urinary albumin measurement was 
done with immonoturbidometric method using 
Pars Azmoon kit (Tehran, Iran) with Autonalayzer 
Biotecnica model BT 3000 (Rome, Italy). Assessment 
of 24-hour urinary albumin measurement was done 
if there was no evidence of infection in urine and 
the person had no severe hyperglycemia, severe 
hypertension, heart failure and febrile illness, 
and heavy exercise. Normoalbumin urine was 
defined as 24-urine albumin less than 30 mg, 
microalbuminuria as urine albumin level of 30 
mg to 300 mg, and macroalbuminuria as greater 
than 300 mg. For all patients with albuminuria, 
urine analysis and culture was done to rule out 
urinary tract infection and kidney ultrasonography 
was done to rule out urinary calculi. If there was 
more than 30 mg of albumin in 24-hour urine, 
another 24-hour urine albumin was taken at least 
1 month later and if albumin level was greater 
than the abovementioned level, the diagnosis of 
microalbuminuria was established. Subjects with 
only one urinary albumin excretion greater than 
30 mg/24 h were not included. 

A serum creatinine level greater than 1.2 mg/
dL in women and greater than 1.4 mg/dL in men 
was considered azotemia.

Statistical Analysis
R e s u l t s  f o r  c o n t i n u o u s  v a r i a b l e s  w e r e 

demonstrated as mean ± standard deviation. 

Statistical significant difference between the 
groups was determined by the chi-square test for 
categorical variables and unpaired Student t test 
for continuous variables. Comparison of clinical 
variables among the groups was performed by 1-way 
analysis of variance. Multiple logistic regression, 
linear regression, 1-way analysis of variance, and 
independent t tests were used to describe the 
association of variables with microalbuminuria. A 
P value less than .05 was considered significant. 
All analyses were performed with the the SPSS 
software (Statistical Package for the Social Sciences, 
version 17.0, SPSS Inc, Chicago, Ill, USA).

RESULTS
Of 350 participants, 238 (68%) were women 

and 112 (32%) were men. The mean age of the 
patients, duration of DM, and body mass index 
were 54.0 ± 10.5 years, 54.81 ± 65.80 months, and 
28.06 ± 4.30 kg/m2, respectively. Demographic and 
laboratory data of the patients are listed in Table 1. 
The mean levels of serum total cholesterol, LDLC, 
and HDLC and the mean body mass index were 
greater in the women than the men. There were 
no significant differences between the women and 
the men in age, DM duration, blood pressure, Hb 
A1c, and blood triglyceride level. 

Out of 350 patients, 87 (24.9%) were treated with 
insulin (23% of the men and 25.6% of the women). 
Hypertension, history of cardiovascular disease, and 
smoking were seen in 34.6%, 27.7%, and 16.9% of the 
patients, respectively. Hypertension and a history 
of cardiovascular disease were not significantly 
different between the men and the women (P = .62 
and P = .44, respectively). Antihypertensive drugs 
received by patients were angiotensin-converting 
enzyme inhibitors, angiotensin receptor blockers, 
calcium channel blockers, and diuretics. Smoking 
was significantly more frequent among the men 
(42.9% versus 4.6% in the women, P < .001). 
Hyperlipidemia was seen in 52.9% of patients 
(52.9% had a serum triglyceride level above 150 
mg/dL, 32.6% had a serum cholesterol level over 
200 mg/dL, and 21.7% of patients had both).

A total of 72 patients (20.6%) had microalbuminuria 
and 18 (5.1%) had macroalbuminuria. A serum 
creatinine higher than 1.2 mg/dL was seen in 
19 women (8%), 9 of whom (47.4%) were in the 
normal urine albumin excretion group, 4 (21.1%) 
were in the microalbuminuria group, and 6 (31.6%) 
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were in the macroalbuminuria group. A serum 
creatinine higher than 1.4 mg/dL was seen in 5 
men (4.5%), 3 of whom (6%) were in the normal 
urine albumin excretion group, 1 (20%) was in 
the microalbuminuria group, and 1 (20%) was in 
the macroalbuminuria group. Six percent of the 
patients had azotemia, 50% of them had normal 

urine albumin excretion, 20% had microalbuminuria, 
and 30% had macroalbuminuria. 

Age, sex, smoking, history of heart disease 
and GFR were not different between subjects 
with normal and abnormal albumin excretion 
(Table 2). Those who had microalbuminuria or 
macroalbuminuria had greater amounts of blood 

Variable Total Male (n = 112) Female (n = 236) P
Age, y 54.0 ± 10.5 55.1 ± 12.0 53.5 ± 9.7 > .05
Diabetes duration, mo 54.8 ± 65.8 51.5 ± 62.2 56.3 ± 67.5 > .05
Body mass index, kg/m2 28.1 ± 4.3 26.3 ± 3.8 28.8 ± 4.3 < .001
Systolic BP, mm Hg 120.7 ± 18.5 120.8 ± 20.1 120.6 ± 17.8 > .05
Diastolic BP, mm Hg 76.4 ± 11.4 75.2 ± 11.5 76.9 ± 11.3 > .05
Hemoglobin A1c, % 8.66 ± 2.02 8.60 ± 2.25 8.69 ± 1.90 > .05
Serum cholesterol, mg/dL 182.2 ± 43.8 169.1 ± 40.2 188.4 ± 44.1 < .001
LDLC, mg/dL 100.5 ± 36.4 94.4 ± 34.2 103.3 ± 37.1 .03
HDLC, mg/dL 47.2 ± 11.4 42.5 ± 9.6 49.9 ± 11.5 < .001
Triglyceride, mg/dL 178.6 ± 90.4 169.8 ± 87.1 182.7 ± 91.9 > .05
GFR, mL/min 85.88 ± 28.69 87.86 ± 29.40 84.30 ± 28.27 > .05
Blood urea nitrogen, mg/dL 17.1 ± 9.0 19.5 ± 12.6 15.9 ± 6.5 .006
Serum creatinine, mg/dL 0.98 ± 0.31 1.09 ± 0.30 0.92 ± 0.29 < .001
Smoking (%) 59 (16.9) 48 (42.8) 11 (4.0) < .001
IHD (%) 97 (27.7) 34 (30.3) 63 (26.4) > .05

Table 1. Characteristics of Studied Patients With Type 2 Diabetes Mellitus*

*BP indicates blood pressure; LDLC, low-density lipoprotein cholesterol; HDLC, high-density lipoprotein cholesterol; GFR, glomerular filtration 
rate; and IHD, ischemic heart disease.

Variable Normoalbuminuria Microalbuminuria Macroalbuminuria P
Number of patients 260 72 18
Age, y 54.1 ± 10.4 54 ± 10.6 54.2 ± 11.5 .99
Sex, %

Male 81 (31.2) 26 (36.1) 5 (27.8)
Female 179 (68.8) 46 (63.9) 13 (72.2) .67

Body mass index, kg/m2 28.1 ± 4.5 27.5 ± 4.1 28.3 ± 3.1 .71
Systolic BP, mm Hg 120.2 ± 16.9 119.3 ± 20 133.3 ± 28.0 .01
Diastolic BP, mm Hg 76.4 ± 11.0 74.8 ± 12.0 82.7 ± 12.7 .03
Hemoglobin A1c, % 8.3 ± 1.8 9.4 ± 2.2 9.8 ± 2.0 < .001
Serum cholesterol, mg/dL 179.8 ± 42.5 183.7 ± 42.4 211.4 ± 56.6 .01
LDLC, mg/dL 98.1 ± 34.5 103.5 ± 38.7 123.2 ± 45.7 .01
HDLC, mg/dL 47.4 ± 11.5 46.8 ± 10.7 46.6 ± 12.9 .90
Triglyceride, mg/dL 177.0 ± 97.3 199.1 ± 137.5 218.7 ± 167.9 .13
GFR, mL/min

Men 87.92 ± 30.15 88.10 ± 28.18 86.07 ± 32.67 .99
Women 100.94 ± 29.50 97.04 ± 27.70 73.13 ± 39.20 .01

Blood urea nitrogen, mg/dL 16.1 ± 7.5 18.7 ± 10.8 25.5 ± 14.7 < .001
Serum creatinine, mg/dL

Men 1.07 ± 0.23 1.08 ± 0.34 1.39 ± 0.79 .08
Women 0.89 ± 0.19 0.92 ± 0.20 1.43 ± 0.85 < .001

Diabetes duration, mo 48.5 ± 62.0 72.8 ± 71.2 73.7 ± 83.0 .01
IHD (%) 72 (27.7) 20 (27.8) 5 (27.8) .90
Smoking (%) 47 (18.1) 10 (13.9) 2 (11.1) .56

Table 2. Clinical and Demographic Characteristics of Type 2 Diabetic Patients by Nephropathy Stage*

*BP indicates blood pressure; LDLC, low-density lipoprotein cholesterol; HDLC, high-density lipoprotein cholesterol; GFR, glomerular filtration 
rate; and IHD, ischemic heart disease.
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urea nitrogen, serum creatinine, total cholesterol, 
LDLC, Hb A1c, and systolic and diastolic blood 
pressure, and longer duration of DM than those 
with normal urinary albumin excretion levels 
(Table 2).

Table 3 demonstrates health characteristic 
of participants with respect to sex and urinary 
albumin excretion. Women who had abnormal 
albumin excretion had greater amounts of blood 
urea nitrogen (P = .009), serum creatinine (P = .03), 
LDLC (P = .019), and Hb A1c (P = .002), and longer 
duration of DM (P = .001) than those with normal 
urinary albumin excretion. Men who had abnormal 
urinary albumin excretion only had greater Hb A1c 
levels (P < .001). In Table 4, GFR distribution of 
the patients is shown by sex and levels of urinary 
albumin excretion.

Logistic regression analysis was used to assess 
the association of various factors to the occurrence 
of microalbuminuria. Results of regression analyses 
are shown in Table 5. In univariable analysis, 
urinary albumin excretion was correlated with 
blood urea nitrogen (r = 0.19, P < .001), duration 

of DM (r = 0.16, P = .002), and Hb A1c (r = 0.25; 
P < .001). Urinary albumin excretion had no 
significant correlation with age, body mass index, 
systolic blood pressure and diastolic blood pressure, 
creatinine, total cholesterol, LDLC, triglyceride, 
GFR, smoking, ischemic heart disease, or sex. Two 
models including blood urea nitrogen, Hb A1c and 
duration of DM with and without creatinine and 
LDLC were designed for multivariable analysis of 
correlates of abnormal urinary albumin excretion. 
In both models, blood urea nitrogen, Hb A1c, and 
duration of DM were associated with urinary 
albumin excretion (P  = .04).  In model 1, all 
significant variables, and in model 2, only variables 
that were significant in model 1 were evaluated. 

A small proportion of the participants achieved 
optimal treatment goals for modifiable risk factors 
(Table 6). 

DISSCUSION
In this study, the prevalence of microalbuminuria 

was 20.6%, macroalbuminuria was 5.1%, and 
azotemia was 6% in a population of Iranian type 

Men (n = 112) Women (n = 238) All (n = 350)

Variable Normal UAE
(n = 81)

Abnormal UAE
(n = 31)

Normal UAE
(n = 179)

Abnormal UAE
(n = 59)

Normal UAE
(n = 260)

Abnormal UAE
(n = 90)

Age, y 55.7 ± 12.2 53.6 ± 11.5 53.3 ± 9.5 54.2 ± 10.4 54.0 ± 10.4 54.0 ± 10.7
Diabetes duration, mo 49.2 ± 58.3 57.7 ± 72.1 48.2 ± 63.7 81.0 ± 73.1 48.5 ± 62.0 72.9 ± 73.2
Body mass index, kg/m2 26.1 ± 3.6 26.6 ± 4.5 29.0 ± 4.6 28.2 ± 3.4 28.1 ± 4.5 27.6 ± 3.9
Systolic BP, mm Hg 118.8 ± 18.2 126.1 ± 23.7 120.8 ± 16.3 120.0 ± 21.7 120.2 ± 16.9 122.1 ± 22.4
Diastolic BP, mm Hg 74.2 ± 11.5 77.9 ± 11.3 77.4 ± 10.7 75.6 ± 13.0 76.4 ± 11.1 76.4 ± 12.4
Hemoglobin A1c, % 8.1 ± 1.9 9.9 ± 2.5 8.4 ± 1.8 9. 3 ± 1.9 8.3 ± 1.8 9.5 ± 2.1
Serum cholesterol, mg/dL 167.8 ± 38.5 172.2 ± 44.8 185.2 ± 43.3 198.2 ± 45.4 179.8 ± 42.5 189.2 ± 46.6
LDLC, mg/dL 41.6 ± 9.1 44.9 ± 10.7 50.0 ± 11.6 47.7 ± 11.3 47.4 ± 11.5 46.8 ± 11.1
HDLC, mg/dL 94.3 ± 33.3 94.8 ± 37.2 99.8 ± 35.1 114.1 ± 41.1 98.1 ± 34.5 107.4 ± 40.7
Triglyceride, mg/dL 168.3 ± 84.7 173.6 ± 94.0 177.6 ± 88.2 198.2 ± 101.4 174.7 ± 87.1 189.7 ± 99.1
GFR, mL/min 87.9 ± 30.1 87.7 ± 28.3 100.9 ± 29.5 91.7 ± 39.0 96.8 ± 30.2 90.3 ± 35.5
Blood urea nitrogen, mg/dL 18.0 ± 10.9 23.1 ± 15.7 15.1 ± 5.0 18.5 ± 9.1 16.0 ± 7.5 20.1 ± 11.9
Serum creatinine, mg/dL 1.0 ± 0.2 1.1 ± 0.4 0.8 ± 0.1 1.0 ± 0.4 0.9 ± 0.2 1.0 ± 0.4
Smoking (%) 39 (48.1) 9 (29) 8 (4.5) 3 (5.1) 48 (42.9) 11 (4.6)
IHD (%) 23 (28.4) 11 (35.5) 49 (27.4) 14 (23.7) 72 (27.7) 25 (27.8)

Table 3. Characteristics of Participants by Sex and Urinary Albumin Excretion*

*UAE indicates urinary albumin excretion; BP, blood pressure; LDLC, low-density lipoprotein cholesterol; HDLC, high-density lipoprotein 
cholesterol; GFR, glomerular filtration rate; and IHD, ischemic heart disease.

GFR, mL/min All patients (%) Male (%) Female (%) Normoalbuminuria (%) Micoalbuminuria (%) Macroalbuminuria (%)
< 30 4 (1.1) 1 (0.9) 3 (1.3) 0 1 (1.5) 3 (16.7)
30 to 59 39 (10.9) 18 (16.1) 21 (8.8) 25 (9.6) 10 (13.9) 4 (22.2)
60 to 89 127 (35.7) 48 (42.9) 79 (33.2) 97 (37.3) 28 (38.9) 2 (11.1)
> 89 180 (52.3) 45 (40.2) 135 (56.7) 138 (53.1) 33 (45.9) 9 (50.0)

Table 4. Urine Albumin Excretion and Sex of Diabetic Patients by Glomerular Filtration Rate (GFR) Estimates
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2 diabetic patients who had an average duration 
of DM 5 years. Albuminuria was significantly 
associated with the duration of DM in the patients. 
Blood urea nitrogen levels were higher among 
subjects with increased urinary albumin excretion, 
and albumin excretion was higher among those 
with uncontrolled glycemia (indicated by a higher 
Hb A1c level). 

Several studies reported different prevalences 

for microalbuminuria. Nakhjavani and colleagues 
reported 20.3% microalbuminuria and 10.6% 
macroalbuminuria in Tehrani diabetic patients in 
2002.23 In another study carried out by this group 
in 2008, they showed 33% microalbuminuria and 
5.8% macroalbuminuria.24 In their study, increasing 
urinary albumin excretion was associated with 
dyslipidemia (low HDLC), DM duration, and 
poor control of blood glucose (high Hb A1c level), 
while age, systolic blood pressure, total cholesterol, 
LDLC, triglyceride, and GFR were not associated 
with increasing urinary albumin.

Shahbazian and colleagues showed a prevalence 
of  35.2% of  microalbuminuria and 1.1% of 
macroalbuminuria in 2005 in Ahvaz.25 Although 
microalbuminuria was more prevalent in their 
study than this study, we saw higher rates of 
macroalbuminuria and azotemia.25 The prevalence 
of microalbuminuria was reported between 19% 
and 32% and macroalbuminuria between 5.2% and 
17.5% in other countries.26-28 Studies conducted in 
neighboring Asian countries reported different 

 Logistic Regression Linear Regression 
Variable Odds Ratio 95% Confidence Interval P Beta P

Univariable Analysis
Age 0.99 0.96 to 1.03 .77 -0.002 .97
Body mass index 0.95 0.87 to 1.03 .28 -0.04 .35
Systolic blood pressure 1.02 0.99 to 1.05 .13 0.04 .41
Diastolic blood pressure 0.96 0.92 to 1.01 .18 0.002 .97
Duration of diabetes 1.00 1.00 to 1.00 .03 0.16 .002
Blood urea nitrogen 1.04 1.01 to 1.08 .01 0.19 < .001
Creatinine 3.25 0.77 to 13.71 .10 0.16 .002
Triglyceride 1.00 0.99 to 1.00 .15 0.07 .17
Cholesterol 0.99 0.97 to 1.00 .32 0.09 .07
High-density lipoprotein cholesterol 1.00 0.97 to 1.03 .57 -0.02 .65
Low-density lipoprotein cholesterol 1.01 0.99 to 1.03 .13 0.11 .03
Hemoglobin A1c 1.28 1.12 to 1.45 < .001 0.25 < .001
Glomerular filtration rate 1.01 0.99 to 1.02 .29 -0.09 .09
Smoking 0.68 0.26 to 1.58 .34 -0.05 .30
Sex (referent: female) 0.99 0.50 to 1.94 .97 0.03 .56
Ischemic heart disease 0.96 0.52 to 1.79 .92 0.001 .98

Multivariate Analysis Model 1
Blood urea nitrogen 1.04 1.00 to 1.07 .02 2.82 .005
Creatinine 1.73 0.72 to 4.16 .22 1.36 .18
Low-density lipoprotein cholesterol 1.00 0.99 to 1.01 .12 1.53 .13
Hemoglobin A1c 1.28 1.13 to 1.46 < .001 4.13 < .001
Duration of diabetes 1.00 1.00 to 1.00 .04 2.06 .04

Multivariate Analysis Model 2
Blood urea nitrogen 1.05 1.01 to 1.08 .003 3.74 < .001
Hemoglobin A1c 1.03 1.015 to 1.48 < .001 4.52 < .001
Duration of diabetes 1.00 1.00 to 1.00 .046 2.04 .04

Table 5. Correlates of Increased Urinary Albumin Excretion

Optimal Treatment Goal Number of 
Patients (%)

Hemoglobin A1c < 7% 69 (19.7)
Total Cholesterol < 200 mg/dL 235 (67.1)
High-density lipoprotein cholesterol > 40 

mg/dL (men), > 50 g/dL (women)
167 (47.7)

Low-density lipoprotein cholesterol < 100 
mg/dL

190 (54.3)

Blood Pressure < 130/ 85 mm Hg 257 (73.4)
Body mass index < 25 kg/m2 83 (23.7)
Current nonsmoker 291 (83.1)

Table 6. Type 2 Diabetic Patients Who Achieved Optimal 
Treatment Goals for Modifiable Risk Factors
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prevalence rates of microalbuminuria ranging 
from 14.2% in Iran,18-25,29 to 36.3% in India.30,31 In 
the United Kingdom Prospective Diabetes Study,7 
the total prevalence of nephropathy was reported 
as 30.8%, while in other European countries, 
the total prevalence was observed as 47%.32 The 
differences between these studies might be due to 
the study design, sample selection, and differences 
in population, genetic, race, duration of DM, 
age, sex, glycemic control, and other risk factors 
(hypertension and hyperlipidemia). The definition 
of albuminuria and diabetic nephropathy is another 
source of discrepancy, as well as the methods of 
measurement of albuminuria and urine collection. 
In present study, 24-hrs urine protein measurement 
was used but some studies are dependent on 
albumin-creatinine ratio.

In our study, there were significant relationships 
between albuminuria and blood urea nitrogen, 
creatinine, total cholesterol, LDLC, Hb A1c, systolic 
and diastolic blood pressure, GFR, and duration 
of DM. These findings were similar to some 
other studies in terms of duration of DM,12,28,32-35 
hypertension,36 Hb A1c,24,36 cholesterol,26 LDLC,26 

and creatinine.28,32 In our study, there was no 
relationship between albumin excretion and 
smoking, history of heart disease, body mass index, 
age, sex, and albuminuria, but some studies have 
shown these associations.11,25-28,32-34 

The present study results showed an independent 
association between increased urinary albumin 
excretion and poor glycemic control (high Hb 
A1c), as well as long duration of DM and high 
blood urea nitrogen. Some other studies were in 
agreement with the correlation of Hb A1c level with 
albuminuria,24,28 but not the other factors. Meisinger 
and coworkers found the Hb A1c, duration of DM, 
systolic blood pressure, creatinine level, smoking, 
and waist circumference as independent risk 
factors for albuminuria.28 However, Nakhjavani 
and colleagues showed that only the duration of 
DM, HDLC, and Hb A1c were the independent 
risk factors.24 

In our study, women with abnormal urinary 
albumin excretion had greater amounts of blood 
urea nitrogen, creatinine, LDLC, and Hb A1c and 
longer duration of DM than those with normal 
urinary albumin excretion. The men with abnormal 
urinary albumin excretion only had greater Hb A1c 
levels. However, in Nakhjavani and colleagues’ 

study,24 urinary albumin excretion correlated with 
HDLC, Hb A1c, and DM duration in women, while 
no correlation was found between variables and 
urinary albumin excretion among men.

Resul ts  f rom randomized c l in ica l  t r ia ls 
demonstrated that control of glucose level as well 
as blood pressure and cholesterol level can delay 
or prevent the macrovascular and microvascular 
complication of DM.36-39 Despite these guidelines, 
in the present study only some of patients with 
type 2 DM achieved the recommended levels of 
controls. Only 19.7% patients achieved the target 
Hb A1c less than 7%, indicating that in some cases 
the management of glycemic was less aggressive 
than desired. Among those with the highest Hb 
A1c, many patients were not started on insulin 
therapy may be due to fair of insulin injection. This 
is in accordance with results from other studies.40-43

Our study had some limitation. First, the 
present study was cross sectional in design, thus 
longitudinal trends in the management of DM and 
modified risk factors could not be under taken 
into account. Second, we did not collect certain 
important variable such as: diet, anemia and 
drug history, which might impact on the results. 
However, ignored confounding factors are likely 
to cause false positive correlations rather than 
false negative results. Also we did not collect 
the history of retinopathy in our patients. Third, 
renal biopsy that is the gold standard diagnostic 
investigation for diabetic nephropathy was not 
performed. Therefore, a long-term cohort study 
recommends addressing these limitations.

CONCLUSIONS
This study showed that microalbuminuria and 

macroalbuminuria had high prevalence rates in 
type 2 diabetic patients. There were no significant 
differences in age, sex, smoking, and history of 
heart disease between the groups with normal 
urinary albumin excretion, microalbuminuria, 
and macroalbuminuria, but the people who had 
microalbuminuria or macroalbuminuria had 
higher levels of blood urea nitrogen, creatinine, 
total cholesterol, LDLC, Hb A1c, and systolic and 
diastolic blood pressure, and longer duration of DM 
than those with normal urine albumin excretion. 
In multivariable regression analysis, increased 
urinary albumin excretion was associated with 
increasing blood urea nitrogen, Hb A1c and longer 
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duration of DM independent of other variables. 
Control of DM and cardiovascular risk factors was 
not optimal in our patients.
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