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Diabetes mellitus is an important public health problem because of its increased incidence and its devastating complications. In addition to 
this, it was observed an increase in prevalence for diabetes risk factors. The aim of this study was to evaluate the frequency of the  pathophysi-
ological and behavioral risk factors among patients treated with oral hypoglycemic sulfonylureas. Material and methods: It were analyzed 
the observation sheets of 200 patients ambulatory treated at the “Providența” Medical Center. Results and discussions: Most of the patients 
were aged over 65 years, being 48.5% women and 51.5% men. The obesity was the most frequent (88%) risk factor in patients; the majority of 
them were included in the “overweight” and “first- degree obesity” class (72%). Regarding associated comorbidities, hypertension was found 
in 77% of cases, followed by dyslipidemia. In terms of physiological and behavioral aspects, age and alcohol consumption were predominant. 
Conclusions: A significant percentage of diabetic patients treated with hypoglycemic sulfonylureas present a high prevalence of the risk fac-
tors and even two or three factors associated.
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Background
Diabetes mellitus (DM) has become one of the most con-
cerning health problem due to its alarming increase in in-
cidence. According to International Diabetes Federation’s 
statistics in 2013 there were 383 million people with dia-
betes and this number is expected to rise to 582 million in 
2035 [1]. 

In terms of biochemistry and pathophysiology, DM is 
a chronic metabolic disorder whose main features are high 
levels of blood glucose and disturbances in carbohydrate, 
lipid and protein metabolism. This disorder appears to be 
due to deficiency in insulin secretion by pancreatic β cells, 
associated or not with insulin resistance in peripheral tis-
sues [2,3].

Diabetes is a silent disease and if left untreated or poorly 
controlled, it can lead to serious macrovascular and mi-
crovascular complications. Moreover, according to United 
Kingdom Prospective Diabetes Study, 40% of patients di-
agnosed with type 2 diabetes presented signs or symptoms 
of diabetic complications [4,5].

Diabetes is nowadays a major concern not only because 
of its increased incidence and its life-threatening compli-
cations, but also because of the alarming increase in the 
prevalence of risk factors which have a detrimental effect 
for the evolution of diabetes [6]. 

The aim of this study was to analyze the presence of 
physiological, pathological and behavioral risk factors for 
the development of diabetes and diabetes related complica-

tions among patients treated with oral hypoglycemic sul-
fonylureas.

Material and methods
A statistical retrospective study on 200 patients ambula-
tory treated with oral antidiabetic drugs at “Providența” 
Medical Center, Iași was designed. The patients had in their 
treatment a sulfonylurea alone or in combination with 
other oral hypoglycemic agents (biguanides, α-glucosidase 
inhibitors or modulators of incretins).Information as age, 
sex, area of origin (urban, rural), duration of the disease, 
associated pathologies and drugs administered simultane-
ously, diabetes complications, hypoglycemic treatment 
regimen and side effects experienced were collected from 
the patients observation sheets. The study was focused on 
the presence of physiological, pathological and behavioral 
risk factors for the development of diabetes and diabetes 
related complications. Data were statistically processed and 
interpreted using MS Excel software. 

Results and discussions
The patients included in the study were aged between 
37 years and 93 years (average age was 67.29±9.95 years; 
67.24 years for women and 67.33 for men). The distribu-
tion by age group of patients is shown in table I.

The study group presented a balanced repartition by 
gender, 48.5% being women and 51.5% men (figure 1). 
Patients came from urban areas (62.5%) and from rural 
areas (37.5%)  (figure 2).
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Risk factors for diabetes and diabetes related compli-
cations

Obesity/ overweight
Obesity, measured by body mass index value (BMI) is 
closely related to the development and evolution to com-
plications of type 2 diabetes, being associated with in-
creased insulin resistance. This is both due to the decrease 
in the number of insulin receptors and to a post receptor 
defect where there is a deficiency in tyrosine kinase  activity 
[3, 4,7,8].

It was observed, in terms of BMI value, that the major-
ity of studied patients were included in the “overweight” 
or “ first-grade obesity” class (144 patients, 72%) and only 
20 patients (10%) had a normal weight. Second-grade or 
third-grade obesity were found in 29 patients (14.5%) and 
6 patients (3%), respectively. The average value of BMI was 
30.76±5.47 with a minimum of 17.1 and a maximum of 
56.8 (Table II).

During the treatment with sulfonylurea agents that were 
used in combination with other oral hypoglycemic drugs, 
for 51 patients (25.5%) of the 200 patients studied was re-
corded weight gain. More than a half of them (32 patients) 
were treated with Glimepiride at moderate to high doses 
(3-4 mg daily), 18 patients were treated with Gliclazide 
(60 mg daily) and 1 patient was under treatment with 
Gliquidone (30 mg daily). It must be noted that 12 of the 
51 patients that presented this side effect had in their treat-
ment regimen B vitamins which are known to promote 
weight gain. Another aspect which should be mentioned 
is that 44 of those 51 patients had Metformin in associa-
tion, which is known to induce weight loss. Considering 
the complexity of the treatment, it is difficult to establish 
the contribution of sulfonylureas to weight gain.

Comorbidities associated with diabetes
Diabetes, hypertension and dyslipidemia are essential 
components of the metabolic syndrome and are associated 
with an increased risk of cardiovascular diseases [9]. These 
diseases are interrelated through their pathophysiologi-

cal mechanisms and a poor control of one can lead to an 
unfavorable evolution of another. Cardiovascular diseases 
are the most frequent cause of mortality in patients with 
diabetes while a good blood pressure and cholesterol con-
trol was proved to reduce cardiovascular risk for diabetic 
patients. On the other hand, a good control of lipid profile 
is essential for the evolution of diabetes to microvascular 
complications [10-13].

We could state that hypertension was the second fre-
quent pathological risk factor after obesity in studied 
patients; 154 (77% of them) were hypertensive. Dyslipi-
demia was another risk factor with a significant frequency: 
hypercholesterolemia was found in 63 patients (31.5%), 
hypertriglyceridemia was observed in 41 patients (20.5%) 
while 53 patients (26.5%) had mixed hyperlipidemia (fig-
ure 3). There were only 17 cases in which patients had no 
comorbidities associated. A total number of 183 patients 
had one or more diseases considered as risk factors for dia-
betes and diabetes related complications; the number of 
patients with more than one comorbidity was quite high 
(113 patients) (figure 3).

Behavioral and physiological risk factors
Regarding behavioral risk factors, smoking, alcohol con-
sumption and a sedentary life are considered risk factors 
for development and evolution of both cardiovascular and 
metabolic diseases, including diabetes [10,14]. 

Within the group of studied patients, it was noticed 
that 14.5% of patients were chronic alcohol consumers, 
8% were smokers, while 3.5% had both risk factors. The 

Table I. Distribution by age group

Age group Number of patients Percentage

< 50 years 9 4.5%

50 – 65 years 67 33.5%

65 – 75 years 73 36.5%

>75 years 51 25.5%

         

   Table II. Patients distribution by BIM value

BIM value Class No. of patients Percentage

<18.5 Underweight 1 0.5%

18.5 - 24.9 normal weight 20 10%

25 - 29.9 Overweight 79 39.5%

30 – 34.9 1st degree obesity 65 32.5%

35 – 35.9 2nd degree obesity 29 14.5%

>40 3rd degree obesity 6 3%

Fig. .1. Gender distribution

Fig. .2. Environmental distribution
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age over 65 years, considered as physiological risk factor, 
was found in 56.5% of cases (figure 4).

Conclusions
We performed a statistical study on 200 diabetic patients 
treated with oral hypoglycemic sulfonylureas in combina-
tion with other drugs, focusing on the analysis of risk fac-
tors for diabetes development and diabetes related compli-
cations.

The most common risk factor found in our study was 
obesity of various degrees (89.5% of patients), followed 
by hypertension (77%) and dyslipidemia (31.5% hyper-
cholesterolemia, 20.5% hypertriglyceridemia and 26.5% 
mixed hyperlipidemia). It was difficult to establish the con-
tribution of sulfonylureas to weight gain because patients 
that presented it had a poor glycemic control and their 
treatment included many drugs associated. As for physi-
ological and behavioral risk factors, age over 65 years was 
found in 56.5% of cases, followed by alcohol consumption 
(14.5%) and smoking (8%). 

A significant part of the patients included in this study 
presented more than three risk factors associated.
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Fig. 3. Associated comorbidities at studied diabetes patients
Fig. 4. Behavioral and physiological risk factors identified at stud-
ied diabetes patients
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