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Abstract
Introduction: Diabetes mellitus is a major public health problem that carries a high social and
economic burden. Its diagnosis is unknown in half of individuals who have the disease. The diagnosis of the risk factors should be done in the beginning, since changes in lifestyle and hyperglycemic correction may delay the appearance of the disease and its complications. In this context,
screening has been considered an important tool for an early detection of diabetes in asymptomatic adults. Objective: The objective is to track diabetes in people from BH, comparing genders.
Patients and methods: People were interviewed with questions concerning the risk factors associated with the development of diabetes. According to the risk factors present, they were classified
as non-diabetic [ND], pre-diabetic [PD] or diabetic [DM]. Statistical analyses were performed considering p ≤ 0.05 as significant. Results: 1264 individuals participated (5.5% DM, 6.5% PD, 88.0%
ND). When grouped, PD and DM males were more prevalent than PD and DM females. Those in the
DM group had higher blood pressure, age, glycaemia, number of past smokers, first-degree relatives with diabetes than either PD or ND. Both males and females in DM and PD groups had a
higher waist circumference than did either ND males or females. ND men had a higher intake of
fried food and smoked more in the past than ND women. Both ND and PD males had higher blood
pressure than women from the same groups. Conclusion: Screening for diabetes is very important
for an early diagnosis and to avoid future complications in patients. It’s possible to infer that
women are more conscientious when it comes to taking care of themselves than men.
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1. Introduction
Diabetes mellitus is a major public health problem that carries a high social and economic burden [1]. Type 2
diabetes mellitus [DM2] is the most common form of the disease (representing about 90% of cases) and it is related to impair the action and production of insulin [2].
The diagnosis of the risk factors should be done in the beginning, since changes in lifestyle and hyperglycemic correction may delay the appearance of the disease and its complications [3] [4]. A diabetes screening campaign done in Brazil in 2001 verified that 50% of the diagnosed population did not know that they had developed the disease. It is noted that, despite the fact that DM2 has a silent and asymptomatic onset, the life quality
for people with diabetes is reduced, with serious complications [2].
The growing prevalence of DM2 is of interest to the public health community. The Diabetes International
Federation [IDF] estimated that the number of people with diabetes in the world in 2013 was 387 million, 46%
of which did not have any previous diagnosis. For Brazil, the estimated contingent of 11.9 million cases may
reach 19.2 million in 2035 [5]. The prevalence of undiagnosed DM is high. A recent study in six Brazilian capitals, involving individuals between 35 and 74 years of age, found a prevalence of this disease in about 20%, approximately half of which had never been previously diagnosed [6]. Taking into account these aspects, screening
has been considered an important tool for an early detection of diabetes in asymptomatic adults.
Thus, the aim of this study was to screen for diabetes in individuals in the city of Belo Horizonte [BH] and to
try to answer the following questions: what is the prevalence of diabetes and pre-diabetes in the city of Belo Horizonte? Is the prevalence of diabetes and pre-diabetes in men different from women? When diabetic, pre-diabetic
and non-diabetic groups of people are compared, which risk factors differ in these three groups? In each group
of individuals (diabetic, pre-diabetic and non-diabetic) which risk factors differ when men are compared to
women?

2. Patients and Methods
This study was approved by the Committee of Ethics in Research at Centro Universitario de Belo HorizonteUniBH. The study was performed following the CNS resolution number 466/12. The sample studied corresponds to those individuals who frequent (patients and caregivers) the clinical school of UniBH (various specialties) and others in various points of the city of Belo Horizonte (squares, parks) between August/2012 and December/2014. The selection of the sampling points was made arbitrarily, but covering all regions of the city.
Belo Horizonte is located in the state of Minas Gerais, in the southeast region of Brazil. Were included in this
study, individuals aged over 18 years old, from both genders, who agreed to sign the informed consent form
[ICF]. Individuals under 18 years old, pregnant women and anyone who had not agreed to sign the ICF were excluded.
The sample size was calculated considering an estimation process for an unknown proportion (p) in a population. Considering a margin of error of 2% and an expected prevalence of 10% (according to IDF values), it is
necessary to have at least 864 patients in order to estimate, with a percentage rate of confidence of 95%, the
prevalence of diabetes in the city of Belo Horizonte [7].
The study proposal was presented to the participants who were then asked to answer a questionnaire about
their lifestyle habits as well as their medical and family history of diabetes. This questionnaire was standardized
for screening programs from the municipality of Belo Horizonte and was applied by previously trained examiners. On the same card, data from blood pressure, waist circumference, weight and height (to calculate the body
mass index-BMI) were annotated. For each answer, a score was added. Individuals who numbered more than 9
points were then asked to undergo a capillary blood glucose measurement. The time of the last meal was asked
in order to estimate the postprandial time for the execution of the test. People with a fasting glucose level >126
mg/dL or postprandial glucose level >200 mg/dL were considered diabetic. Those considered pre-diabetic were
individuals with a fasting glucose level between 100 and 125 mg/dL or a postprandial glucose level between 140
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and 199 mg/dL. Those considered non-diabetic were individuals with a fasting glucose level <9 mg/dL or a
postprandial glucose level <139 mg/dL. These criteria followed the standards of diabetes care [8].
Waist circumference was measured using an inelastic tape measure at the height of the belly button. Weight
and height were measured using an anthropometric scale for adults (Filizola-M31). Blood pressure was measured using an aneroid sphygmomanometer with a stethoscope (Premium). Blood glucose was measured using
the ACCU-Chek Advantage (Roche Diagnostica Brasil Ltda). Only one device was used for the measurements
to avoid conflicting results. These devices were calibrated periodically.
Diabetes and pre-diabetes prevalences were obtained by way of exact estimation and confidence intervals of
95% for the proportion (C.I. 95%). Statistical tests of bilateral hypothesis with a significance level of 5% (α ≤
0.05) were performed when groups of individuals were compared. Categorical factors were evaluated using the
Fisher exact test. Quantitative variables were analyzed by analyses of variance [ANOVA] or the non-parametric
Kruskal-Wallis test, when necessary. The mean comparisons were performed with the Student t test. All statistical analyses were made using the EpiInfo program (http://www.cdc.gov/epiinfo). It is important to consider
that, although the sample used in this study was not obtained by randomization, it may be considered representative of the population of those who are over 15 years of age in the city of Belo Horizonte. 366 people were selected for the sample, which represents the non-discrepant age from the Belo Horizonte population profile according to the 2010 IBGE Census (Figure 1). Although the sample has a higher percentage of women (67%),
compared to the 2010 IBGE Census [9] (54%), this difference does not prevent the sample from being considered representative of the population of origin.

3. Results
3.1. Population Studied
1264 individuals participated in the research. 837 people were women and 427 people were men. Independently
of gender, the study identified 70 diabetics (a prevalence of 5.5%-C.I. 95% = 4.4%-7.0%), and 82 pre-diabetics
(a prevalence of 6.5%-C.I. 95% = 5.2%-8.0%).

3.2. Prevalence of Diabetes, Pre-Diabetes and Non-Diabetes in Each Gender
Among men, the prevalence of diabetes and pre-diabetes was 6.4% (C.I. 95% = 4.3% - 9.2%) and 8.2% (C.I.
95% = 5.6% - 11.3%), respectively. Among women, the prevalence of diabetes and pre-diabetes was 5.1% (C.I.
95% = 3.8% - 6.9%) and 5.6% (C.I. 95% = 4.2% - 7.5%), respectively.

Figure 1. Comparison of demographic data of the IBGE census information of 2010 for the city of Belo Horizonte: the sample used in the survey has representatives from all age groups of the population of Belo Horizonte.
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3.3. Comparison of the Risk Factors for Diabetes
There was a significant difference between the genders in diabetic and pre-diabetic populations when they were
grouped: 11% of women were diabetic or pre-diabetic, while this prevalence in men was 14% (p-value = 0.05).
The results are expressed in tables that demonstrate the comparison of the risk factors for diabetes development in the general population (Table 1) and divided by genders (Tables 2-4).
Table 1. Comparison of risk factors for diabetes development among ND (non-diabetic), PD (pre-diabetic) and DM (diabetes
mellitus) groups.
Group
Characteristics
ND

PD

DM

p-value

Physical activity practice (%)

39

32

36

0.693

Fry intake (%)

45

30

39

0.436

Vegetable frequently intake (%)

82

56

83

0.586

Smokers (%)

9

10

16

0.133

Past smokers (%)

26

29

46

<0.001*

Have high blood pressure or take medicine to control it (%)

27

42

69

<0.001**

Have first-degree relatives with diabetes (%)

34

39

64

<0.001*

Have had an alteration of glucose levels in (%)

12

25

61

<0.001**

Age (years) ( X ± s )

42 ± 17.9

54 ± 15.0

58 ± 12.9

<0.001***

Body mass index (BMI), (kg/m2) ( X ± s )

26 ± 5.5

30 ± 5.8

28 ± 4.5

<0.001**

Systolic blood pressure, (mmHg) ( X ± s )

119 ± 16

127 ± 23

131 ± 16

<0.001*

Diastolic blood pressure, (mmHg) ( X ± s )

74 ± 12

78 ± 14

81 ± 12

<0.001*

Blood glucose, (mg/dL) ( X ± s )

105 ± 23

154 ± 19

218 ± 95

<0.001**

ND: non-diabetic (n = 1112); PD: pre-diabetic (n = 82); DM: diabetic (n = 70); X ± s refers to the mean and standard deviation of the variable. (*)
(PD = ND) ≠ DM (p < 0.001), (**) PD ≠ ND ≠ DM (p < 0.001), (***) (PD = DM) ≠ ND (p < 0.001).

Table 2. Comparison between men and women regarding the risk factors for diabetes development: analysis of the group of
non-diabetic individuals.
Gender
Characteristics
Female

Male

p-value

Physical activity practice (%)

39

42

0.432

Fry intake (%)

42

53

0.001

Vegetable frequently intake (%)

83

81

0.616

Smokers (%)

8

12

0.102

Past smokers (%)

23

36

<0.001

Have high blood pressure or take medicine to control it (%)

29

21

0.004

Have first-degree relatives with diabetes (%)

36

30

0.049

Have had an alteration of glucose levels in (%)

12

14

0.198

Age (years) ( X ± s )

42 ± 18.0

41 ± 17.9

0.787

Body mass index (BMI), (kg/m2) ( X ± s )

26 ± 5.8

25 ± 4.8

0.278

Systolic blood pressure, (mmHg) ( X ± s )

117 ± 15.6

123 ± 15.3

<0.001

Diastolic blood pressure, (mmHg) ( X ± s )

73 ± 11.9

77 ± 11.5

<0.001

Waist circumference (cm) ( X ± s )

85 ± 4.6

96 ± 3.4

<0.001

Blood glucose, (mg/dL) ( X ± s )

105 ± 25.2

106 ± 16.5

0.723

Sample size: ND = 1112, whereas 747 women (67%) and 365 men (33%); X ± s
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Table 3. Comparison between men and women regarding the risk factors for diabetes development: analysis of the group of
pre-diabetic individuals.
Gender
Characteristics
Female

Male

p-value

Physical activity practice (%)

49

37

0.369

Fry intake (%)

30

57

0.023

Vegetable frequently intake (%)

77

79

0.794

Smokers (%)

9

21

0.188

Past smokers (%)

34

55

0.103

Have high blood pressure or take medicine to control it (%)

57

57

0.843

Have first-degree relatives with diabetes (%)

62

47

0.253

Have had an alteration of glucose levels in (%)

14

38

0.031

Age (years) ( X ± s )

54 ± 14.5

55 ± 15.7

0.700

Body mass index (BMI), (kg/m2) ( X ± s )

30 ± 6.3

29 ± 5.0

0.333

Systolic blood pressure, (mmHg) ( X ± s )

122 ± 23.8

133 ± 21.1

0.045

Diastolic blood pressure, (mmHg) ( X ± s )

75 ± 15.5

81 ± 12.6

0.071

Waist circumference (cm) ( X ± s )

87 ± 3.9

99 ± 4.1

<0.001

Blood glucose, (mg/dL) ( X ± s )

153 ± 18.0

155 ± 21.0

0.576

Sample size: ND = 1112, whereas 747 women (67%) and 365 men (33%); X ± s

refers to the mean and standard deviation of the variable.

Table 4. Comparison between men and women regarding the risk factors for diabetes development: analysis of the group of
diabetic individuals.
Gender
Characteristics
Female

Male

p-value

Physical activity practice (%)

41

31

0.443

Fry intake (%)

35

44

0.458

Vegetable frequently intake (%)

88

74

0.192

Smokers (%)

16

15

1.000

Past smokers (%)

40

48

1.000

Have high blood pressure or take medicine to control it (%)

79

56

0.061

Have first-degree relatives with diabetes (%)

63

67

0.802

Have had an alteration of glucose levels in (%)

51

77

0.043

Age (years) ( X ± s )

57 ± 15.0

59 ± 8.9

0.537

Body mass index (BMI), (kg/m2) ( X ± s )

28 ± 4.6

27 ± 4.3

0.533

Systolic blood pressure, (mmHg) ( X ± s )

130 ± 14.5

133 ± 18.1

0.401

Diastolic blood pressure, (mmHg) ( X ± s )

80 ± 12.5

82 ± 12.1

0.411

Waist circumference (cm) ( X ± s )

87 ± 3.3

98 ± 4.1

<0.001

Blood glucose, (mg/dL) ( X ± s )

213 ± 93.4

225 ± 98.5

0.641

Sample size: DM = 70, whereas 43 women (61%) and 27 men (39%); X ± s refers to the mean and standard deviation of the variable.

4. Discussion
The prevalence found in this study is slightly lower than that found by the research performed by the Health
Ministry of Brazil through the VIGITEL system in 2013 (Surveillance of risk and protective factors for chronic
diseases through telephone interviews) (a prevalence of 6.9% in the Brazilian population) [10] and in another
study of self-referred diabetes (a prevalence of 6.2% in the Brazilian population and 6.5% in several Brazilian
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capitals, including Belo Horizonte) [6]. This difference may be explained by the methodological differences
between the surveys, the year of the survey and the criteria used to indicate the presence of the disease. In the
general population studied, 5.1% were diabetic women; 6.4% were diabetic men; 5.6% were pre-diabetic women; 8.2% were pre-diabetic men; 89.3% were non-diabetic women and 85.4% were non-diabetic men. There was
no significant difference in the prevalence of diabetics and non-diabetics between genders (p = 0.129), when
these groups were compared separately. However, when diabetic and pre-diabetic people were grouped, the
prevalence of diabetic and pre-diabetic men was higher (14%) than in women (11%; p = 0.05). The literature is
controversial in this aspect. Some studies show a higher prevalence of self-referred diabetes in women [11] [12].
However, in a study that used various biochemical measurements for diagnosis, a higher prevalence of diabetes
in men was found [6]. Another study concluded that the western dietary pattern, physical inactivity and genetic
factors play a fundamental role in the development of diabetes [13]. Furthermore, it was reported that the incidences of diabetes increase with age, obesity, physical inactivity and unhealthy diet [14] [15]. All these risk factors will be discussed below.
Physical inactivity is a major cause for triggering chronic diseases such as diabetes. Booth et al. (2012) [16]
speculated that the inactivity was a cause of development of pre-diabetes in people over 60 years old. It is believed that the daily physical exercise may reverse insulin resistance in healthy individuals. In this present research, there was no significant difference (p > 0.100) between diabetic, pre-diabetic and non-diabetic groups
(Table 1) or between genders (in all situations—Tables 2-4) with respect to the practice of physical activity,
which corroborates other studies. Although people know that physical activity is important in the prevention and
maintenance of DM2, many people do not exercise [17]. In Brazil, it is estimated that 41% of the adult population is insufficiently inactive to achieve the health benefits of this activity [18].
With respect to eating habits, there was no significant difference (p = 0.44) between diabetic, pre-diabetic and
non-diabetic groups related to the ingestion of fried food (Table 1). When genders were compared, it was observed that non-diabetic men (Table 2) and pre-diabetic men (Table 3), eat more fried food than non-diabetic
and pre-diabetic women, respectively (p = 0.02). There was no significant difference (p = 0.46) between genders
in diabetic people (Table 4), probably because these individuals should already follow a strict diet. It is well
known that diet has the potential to improve glycemic control, reducing the risk of hyperglycemia [19]. With
respect to vegetable intake, there was no significant difference between the groups (Table 1) or between genders
(in all situations—Tables 2-4; p > 0.100). It has been shown that the consumption of vegetables and fruit by diabetic patients is associated with a decreased risk of developing cardiovascular diseases in this population [20].
Another risk factor for developing diabetes is smoking [21]. A relatively large prospective study showed that
quitting smoking reduces the risk of mortality in diabetic patients, but the risk continues increasing a few years
after quitting and it is closely related to how long the person has smoked [22]. There was no significant difference (p = 0.13) in the number of smokers among the groups (Table 1) or genders (in all situations—Tables 2-4),
but the percentage of diabetics who have smoked in the past is significantly higher (p < 0.001) than non-diabetics
or pre-diabetics (Table 1). Between the genders, there was a significant difference (p = 0.10) among nondiabetics. Non-diabetic men reported more frequently than non-diabetic women that they had smoked in the past
(Table 2). There was no difference between the genders in pre-diabetic (Table 3) or diabetic populations (Table
4) (p > 0.100). It is important that people know the risk caused by smoking not only for the development of diabetes, but also for other diseases. Diabetic patients who smoke should initiate programs to stop smoking, even
using pharmacological treatments if necessary [21].
Hypertension is a known risk factor for developing diabetes [23]. In this study, 69% of people with diabetes
reported having blood pressure problems (Table 1), which corroborates previous studies that reported that
hypertension is present in over 60% of diabetic patients [23]. There was a significant difference (p < 0.001)
among ND, PD and DM groups, when asked if they had high blood pressure and, if so, were taking medication
to control it. The percentage was lower in NDs, followed by PDs. Diabetics were the group that had the highest
percentage of individuals with blood pressure problems. When blood pressure was measured, a significant difference between the groups was found (Table 1). The highest blood pressure (systolic and diastolic) was found
in DMs (p < 0.001). There was no significant difference in the blood pressure when PDs and NDs were compared (p = 0.34). Comparing genders, there was a significant difference (p < 0.001) between non-diabetic women and non-diabetic men with regard to high blood pressure and those taking medicine to control it (Table 2).
Women reported having more problems with blood pressure than men (p = 0.004). However, when they had
their blood pressure measured, women had lower blood pressure values than men (p < 0.001). This may be due
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to their control of blood pressure with medications, according to the previous question. Among pre-diabetics,
there was no significant difference between the genders with respect to having high blood pressure or taking
medicines to control it. However, systolic pressure in pre-diabetic men was significantly higher (p < 0.001) than
in pre-diabetic women (Table 3). There was no significant difference (p > 0.100) between the genders in the diabetic population in any of the above questions (Table 4).
With respect to the questions concerning eating habits, smoking and blood pressure, it was possible to observe
a significant difference when comparing women and men. Women eat better, smoke less and have better control
of their blood pressure than men do. This data corroborates the literature that shows that women use public
health services for routine and preventive tests more often than men [24].
The risk of developing diabetes in people who have relatives with diabetes compared to those who have no
relationship to patients increases from 2 to 6 times [25] [26]. This study corroborates the literature, since diabetics have more first degree relatives with diabetes than PDs or NDs (p < 0.001) (Table 1). Comparing the genders, it seems that the genetic factors do not affect one sex in the development of the disease more than the other,
since there was no significant difference between the genders in PDs (Table 3) or DMs (Table 4) populations
(p > 0.100) in the percentage of having first-degree relatives with diabetes.
DM2 usually develops in adults, being that age is an important contributor to the development of this disease
[8]. Schmidt et al. [6] observed an increased prevalence of diabetes with increasing age, reaching approximately
20% of the population in age groups of 65-74 year olds and those 75 years old or older. The present study corroborates the literature, since DMs and PDs were significantly older than NDs (p < 0.001) (Table 1). There was
no significant difference in age between men and women in any of the groups studied (p > 0.100) (Tables 2-4).
One of the biggest risk factors for developing DM2 is obesity. Obese individuals are twenty times more likely
to develop diabetes than individuals with normal weight [27]. The results of this study agree with the literature,
since the DMs and PDs were found to have higher BMI than the NDs (p < 0.001) (Table 1). There was no difference between the BMI of men and women in any of the groups (p > 0.100) (Tables 2-4).
Despite the BMI reporting the degree of overweight and obesity, this measure does not portray the distribution of fat in the body. Since the visceral fat is more metabolically active than the non-visceral, the first is most
important in the development of diabetes [28]. Thus, it is important to measure waist circumference as this is
able to access the levels of visceral fat [29]. Table 1 does not have the waist circumference data because, in this
table, men and women are clustered and the measure of waist circumference differs between the sexes. Tables
2-4 show a significant difference in waist circumference between the genders (p < 0.001), which was to be expected as the value for the determination of it is different between the sexes. When the waist circumference is
compared between the ND, PD and DM groups, in individuals of the same gender, it is observed that, among
women, the NDs have a lower waist circumference than the PDs and DMs (p < 0.001). There is no difference
between PD and DM females. The same is true among men, showing that waist circumference is an important
predisposing factor of the disease, in agreement with previous findings [29] [30].
As glucose is the characteristic used to separate groups of NDs, PDs and DMs, it was expected that there were
significant differences between the groups (Table 1). Tables 2-4 demonstrate that there was no difference between the blood glucose of men and women in the groups studied (p > 0.100), which is consistent with the reference values for diabetes. These values are the same for both sexes [8].

5. Conclusion
The combined prevalence of diabetes and pre-diabetes in men is greater than that found in women. Diabetics are
older, with a higher BMI, a higher waist circumference and higher blood pressure, and they smoke more in the
past and have more first-degree relatives with the disease than non-diabetics. Between the genders, it is observed
that women eat better, smoke less and control their blood pressure better than men. The complex interaction
between risk factors for the development of diabetes demonstrates the need for the monitoring of this chronic
disease by the health services community. Screening of diabetes is important for an early diagnosis and to avoid
future complications to the patients.
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