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Introduction 
Diabetes mellitus is the most common cause of end-
stage renal disease, non-traumatic lower extremity 
amputations and working-age adult blindness in the 
United States.1 Type II diabetes accounts for 90-95% 
of total diabetes cases. Because of its gradual 
progression, usually a mean of 4-7 years has passed 
from the initial onset of type II diabetes until the time 
of diagnosis. About 50% of type II diabetes patients 
have already been affected by one or more of the 
main diabetic complications at the time of diagnosis.2  
Diabetes mellitus has a relatively high incidence in 
Iran.  

The Tehran Lipid and Glucose Study reported in 
2001 that 9.8% of males (5.7% undiagnosed and 4.1% 
diagnosed) and 11.1% of females (5.7% undiagnosed 
and 5.4% diagnosed) over 20 years of age are affected 
by this disease in Tehran.3 Type II diabetes mellitus 
risk factors have been defined to a large extent1 and 
mainly include a positive family history of diabetes, 
obesity,4 age, race, a history of impaired fasting blood 
glucose (FBS) level or impaired glucose tolerance test, 
a positive history of gestational diabetes mellitus 
(GDM) and delivery of a fetus weighing more than 9 
pounds, hypertension,5 and dyslipidemia.  
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Abstract  
INTRODUCTION: Due to a worldwide increase in the incidence of type II diabetes, it 

will likely continue to be a major cause of morbidity and mortality in the future. Given 
that usually a mean of 4-7 years has passed from the initial onset of type II diabetes until 
the time of diagnosis, a great number of patients have already been affected by one or 
more diabetic complications by the time of diagnosis. Our objective was to evaluate the 
prevalence of diabetic complications and risk factors in recently diagnosed type II 
diabetic patients in the city of Mashhad, Northeast Iran. 

METHODS: This cross-sectional prevalence study was performed between March, 2002 
and September, 2002. The study group included 200 type II diabetics whose disease had 
been diagnosed within one year prior to the start of our study. The collected data 
included medical history, physical examination and clinical tests, including urinalysis 
(for evaluation of macroproteinuria), blood sampling (for evaluation of serum glucose 
and lipid levels), and electrocardiography (EKG). Several common indicators of diabetic 
complications were analyzed. 

RESULTS: Of the 200 patients studied, 66 were male and 134 were female. The mean 
age of the patients was 52.2 years for men and 46.8 for women at the time of diagnosis. 
Overall, 74.2% of the patients were shown to have been affected by one or more diabetic 
complications prior to diagnosis with type II diabetes. 

CONCLUSIONS: Formulating a new screening program may help us diagnose type II 
diabetes earlier and control it more effectively. This may lead to a reduction in morbidity 
and mortality in type II diabetes patients.  
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The CDC (Center for Disease Control) recommends 
that individuals over 45 years of age undergo 
screening with FBS levels every three years regardless 
of the presence of other risk factors for the 
development of diabetes.  
If other risk factors are present, recommendations are 
that the testing intervals should be shortened, 
although this is not accepted by the American 
Diabetes Association (ADA). Presently, the ADA 
recommends screening only of selected populations 
of patients seen in office-based practices, specifically 
patients having one or more risk factors of type II 
diabetes. Because the incidence of diabetes is low in 
asymptomatic risk-free people, ADA maintains that 
screening of whole populations is not justified.6  
Considering these facts and the high prevalence of 
diabetes in Iran, we decided to evaluate the 
complications and risk factors for the development of 
diabetes in recently diagnosed type II diabetic patients 
in the city of Mashhad, Iran, in hopes that these 
results will lead to improved screening programs. Our 
results allow us to make suggestions for the screening 
of high-risk individuals. This may lead to earlier 
diagnosis and more effective control of type II 
diabetes, reduction of its morbidity and mortality and 
potentially delayed onset of its complications. 

 
Materials and methods 

We conducted a cross-sectional prevalence study of 
200 recently diagnosed (less than a year before the 
study) type II diabetic patients in Mashhad.  
The subjects were selected from among patients 
receiving treatment at Khorasan Diabetes Center, as 
well as patients directly referred to us by their 
endocrinologists. The inclusion criterion was being 
diagnosed with type II diabetes within one year prior 
to the start of the study.  
All patients provided their written informed consent 
and a form was completed for each patient using the 
same protocol. Patients were interviewed to collect 
information on family history, history of sedentary 
life, and history of GDM.  
Height and weight of patients were measured and 
body mass index (BMI) was calculated.  
Blood pressure was measured in both supine and 
sitting positions and neurological examination was 
done for each patient.  
Sensory deficits were evaluated by means of a tuning 
fork and fixed monofilament test.  
Swallowing problems, periodic diarrhea and 
constipation, orthostatic hypotension and impotency 

were assessed for the evaluation of autonomic 
nervous system complications.7-13 The patients were 
referred to an ophthalmologist for fundoscopy. We 
looked for macroproteinuria in two different urine 
analyses to diagnose nephropathy (we did not look 
for microproteinuria). We used EKG to detect 
cardiopathy and performed pulse examinations (with 
palpation) to evaluate peripheral blood vessel 
involvement.  
We also looked for other symptoms such as 
intermittent claudication and sexual dysfunction. We 
looked for history of cerebrovascular accident (CVA) 
and its signs and symptoms and examined the 
patients' feet to exclude diabetic foot. We examined 
the patients for diabetic dermopathy and skin 
infections.14,15  
Serum levels of low-density lipoprotein cholesterol 
(LDL-C), high-density lipoprotein cholesterol (HDL-
C) and triglyceride (TG) were measured for every 
patient. These data were evaluated according to the 
criteria of the World Health Organization (WHO) 
and were analyzed using Chi square test (for the 
proportion of patients having complications or the 
risk factors). 
 

Results 
One-hundred thirty-four (67%) patients were female 
and 66 (33%) were male. This pattern of the female-
to-male ratio was due to the fact that for cultural 
reasons, females had been more likely to use the 
facilities of Khorasan Diabetes Center.  
Polyuria, polydipsia and weight loss (classic diabetes 
symptoms) were the most common symptoms and 
were detected in 79% of the patients (Table 1).  
Forty-three (21.5%) of the patients complained of 
weakness and fatigue and 17.5% mentioned a history 
of transient blurred vision. These symptoms had been 
experienced by the patients before the diagnosis of 
the disease.  
In 3% of the patients the disease was diagnosed by 
diabetic complications (mainly resistant skin 
infections). Ninety-one patients (40% of the men and 
48% of the women) had a history of diabetes in their 
first-degree relatives (Table 2). The mean age was 52.2 
years in men and 46.8 years in women. The ages of 
the patients ranged between 14 and 77 years. 76% of 
men and 86% of women had a BMI equal to or 
greater than 25.  
22.5% of the patients had abnormal systolic blood 
pressure (BP) and 17.5% had abnormal diastolic 
blood pressure (BP). 
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24.5% of the patients had high triglyceride (TG) 
levels, 32% had high low-density lipoprotein 
cholesterol (LDL-C) and 36.5% had low high-density 
lipoprotein cholesterol (HDL-C). Retinopathy was 
detected in 18% of the males and 7.5% of the females 
(mild to moderate non-proliferative diabetic 
retinopathy) (Table 3).  
Macroproteinuria was detected in 9% of the men and 
none of the women. 6% of the men and 18% of the 
women had autonomic neuropathy including 
orthostatic hypotension. 12% of the men and 1.5% of 
the women had sexual dysfunction. Mononeuropathy 
was detected in none of the men and 1.6% of the 
women; impaired superficial sensation was detected in 

12% of the men and 24% of the women, while 3% of 
the men and 8% of the women had deep sensory 
deficits. One of the patients was a 35-year-old woman 
from Sabzevar who had presented with Charcot's 
joints in both ankles and feet.  
This was the symptom which had led to the diagnosis 
of type II diabetes. 1.5% of the men and 2.25% of the 
women had evidence of ischemic heart disease (IHD) 
in EKG and 3% of the men and 4.45% of the women 
had peripheral blood vessel involvement. None of the 
men and 0.7% of the women had a history of CVA. 
5% of the men and 7% of the women had 
dermatologic complications including persistent 
fungal infections and diabetic dermopathy. 

TABLE 1. Prevalence of symptoms in type II diabetic patients at the time of diagnosis and before that 
 

Symptoms Men Women Total 
Diagnosed regardless of symptoms (accidentally) 18% 18% 18% 
Polyuria, polydipsia, weight loss 81% 78% 79% 
Weakness and fatigue 18% 24% 21% 
History of blurred vision 12% 20% 17.5% 
Presentation with long-term diabetic complications 3% 3% 3% 

  
TABLE 2. Prevalence of risk factors in type II diabetic patients 
 

Risk factors Men Women Total 
Sedentary life 41% 50% 47% 
Positive family history 40% 48% 45.5% 
 Age ≥45 52.2 years 46.8 years 48.6 years 
BMI ≥25 76% 86% 82% 
Abnormal diastolic blood pressure 16% 18% 17.5% 
Abnormal systolic blood pressure 21% 22.5% 22.5% 
Low HDL-C 30% 45% 36.5% 
High LDL-C 24% 36% 32% 
High TG 21% 25.5% 24.5% 
 

(BMI=body mass index; HDL-C=high-density lipoprotein cholesterol; LDL- C=low-density lipoprotein cholesterol; 
TG=triglyceride) 

 
TABLE 3. Prevalence of diabetic complications in type II diabetic patients at the time of diagnosis 
 

Complications Men Women Total 
Retinopathy (Mild to moderate NPDR) 18% 7.5% 11% 

Autonomic 6% 18% 14% 
Mononeuropathy 0% 1.6% 1.1% 
Superficial sensory deficit 12% 24% 20% Neuropathy 

Deep sensory deficit 3% 8% 6.5% 

Microvascular 

Nephropathy (macroproteinuria) 9% 0% 3% 
IHD 1.5% 2.2% 2% 
History or symptoms of CVA 0% 0.7% 0.5% Macrovascular 
Peripheral blood vessel defects 3% 4.4% 4% 

Sexual complications 12% 1.5% 5% 
Diabetic foot 0% 3% 2% 
Dermatologic complications 5% 6% 5.5% 
 

(NPDR=Nonproliferative diabetic retinopathy; IHD=Ischemic heart disease; CVA=Cerebrovascular accident) 
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Discussion 
Type II diabetes has reached epidemic proportions 
and is projected to continue to increase in prevalence 
in the future, especially in developing countries.18 This 
upward trend is mainly attributed to a so-called 
"nutritional transition" (increased availability of food 
combined with reduced physical activity).  
For example, obesity has become a pandemic 
phenomenon and the prevalence of overweight has 
doubled in children aged 6-11 years and tripled 
among those aged 12-17 years from 1980 to 2000 
alone in the United States. More importantly, 60% of 
overweight children and adolescents have at least one 
additional risk factor such as elevated BP and 25% 
have 2 or more risk factors.  
Type II diabetes mellitus has been estimated to 
account for 8-45% of all new cases of diabetes 
mellitus in children and adolescents.  
In addition, adults have also demonstrated this 
disturbing combination of obesity combined with lack 
of exercise.19 In our study, we found that nearly all of 
our patients had one or more than one of the diabetic 
risk factors, especially high BMI and low physical 
activity. The majority of our patients (79%) had 
classic diabetes symptoms or associated symptoms of 
type II diabetes mellitus and in total, 74.2% of our 
patients had been affected by one or more than one 
diabetic complications. 
In a study performed in 1999-2000 in Slovakia (the 
Slovak population) on 3424 recently diagnosed type II 
diabetics aged up to 70 years, 95.2% had a positive 
history of sedentary lifestyle, 87.6% were overweight 
or obese, 44.7% had a positive family history of type 
II diabetes mellitus, 67.3% had hypercholesterolemia, 
66.5% had hypertriglyceridemia, and 67.9% had 
hypertension. 25.5% of these patients had 
microvascular complications and 22.8% had IHD.16  
In another study performed in 2001 in the United 
Kingdom, 165 Asian and 127 European type II 
diabetic patients were evaluated. In these groups the 
prevalence of macrovascular complications was 
15.7% in Asians and 9.4% in Europeans. Retinopathy 
was detected in 17.5% of Asians and 7.9% of 
Europeans, while nephropathy was detected in 18.1% 
of Asians and 7.8% of Europeans.  
The difference in prevalence rates between Asians 
and Europeans was due to inadequate blood glucose 
control in Asians compared with Europeans, as well 
as the lower level of HDL-C and higher BP in 
Asians.17 

Considering the high prevalence of diabetic 
complications and the mean age at the time of 
diagnosis (48.6 years) in our population, we propose 
that periodic FBS screening testing (every three years) 
be performed for Iranians aged 40 years or older with 
at least one diabetic risk factor (nearly all of our 
patients had at least one risk factor).  
It is obvious that the proposed screening interval 
should be shortened in those with several risk factors 
of type II diabetes mellitus.1 Screening can be done by 
physicians encountering such patients in the office 
and may lead to timely diagnosis.  
The screening strategy we propose is consistent with 
the basic objective of modern diabetic management, 
the prevention of complications.20  
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