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Abstract

Objective: To know the prevalence, behavioral factors and comorbidities associated with microvascular
complications in diabetes mellitus.

Methods: Cross-sectional study with 318 people with type 2 diabetes mellitus, approached by telephone
survey. A standardized questionnaire was used for data collection, the comorbidities were added and for the
analysis, the Person chi-square test.

Results: More than half of participants (53.8%) reported that microvascular complications were present and
the most frequent were ophthalmologic (42.8%), vascular (14.5%) and kidney (12.9%). Among the factors
associated with complications, we highlight the inadequate number of meals (49.8%), no physical activity
(50.6%), smoking (32.4%), addition of salt to ready to eat foods (86.4%) and hypertension (58.3%).
Conclusion: The prevalence of microvascular complications of diabetes mellitus was 53.8%, and behavioral
factors as the number of meals per day, physical activity, smoking, addition of salt to ready to eat food and
comorbidity, hypertension.

Resumo

Objetivo: Conhecer a prevaléncia, os fatores comportamentais e comorbidades associadas as complicactes
microvasculares decorrentes do diabetes mellitus.

Métodos: Estudo transversal realizado com 318 pessoas com diabetes mellitus tipo 2, abordados por
inquérito telefonico. Na coleta de dados foi utilizado questionario padronizado tendo sido acrescentadas as
comorbidades e para andlise, 0 Qui-Quadrado de Pearson.

Resultados: Mais da metade dos participantes (53,8%) referiu apresentar complicagdes microvasculares
e as mais frequentes foram as oftalmoldgicas (42,8%), vasculares (14,5%) e renais (12,9%). Dentre 0s
fatores associados as complicagbes destacam-se o0 nimero inadequado de refeigdes (49,8%), ndo pratica
de atividade fisica (50,6%), uso de cigarro (32,4%), adicéo de sal na comida pronta (86,4%) e hipertensao
(58,3%).

Conclusdo: A prevaléncia de complicacbes microvasculares decorrentes do diabetes mellitus foi de 53,8%,
tendo como fatores comportamentais o0 nimero de refeicdes por dia, pratica de atividade fisica, uso de cigarro,
adicdo de sal na comida pronta e comorbidade, a hipertenséo arterial.
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Introduction

Diabetes mellitus is one of the most common chron-
ic noncommunicable disease worldwide, and its
prevalence continues to grow due to population ag-
ing, economic development and urbanization that
led to important changes in the lifestyle, marked
by the presence of sedentarism and obesity.” This
is one of the most important chronic diseases and
impactful to the public health system due to the
high degree of morbidity and mortality and high
costs for metabolic control and treatment of their
microvascular complications.?

It is estimated that the total number of peo-
ple with diabetes in the world will rise from 285
million in 2010 to 439 million in 2030, indi-
cating an increase of the disease, especially in
developing countries.®) In Brazil, in this period,
this population will increase from 4.5 million,
in 2000, to 11.3 million, in 2013, estimating to
reach 19.2 million in 2035, becoming the eighth
country in the world in number of people with
diabetes mellitus.””

After 15-20 years of living with the disease, de-
spite treatment to prevent the short-term effects,
in long term, it can cause many acute and chron-
ic pathological processes, such as dysfunction and
kidney failure, eyes, nerves, heart and blood vessels,
and it is also one of the major risk factors for car-
diovascular disease.” The most common microvas-
cular complications are: neuropathy, retinopathy,
nephropathy and ischemia,*® which are of micro-
vascular origin and are associated with conditioning
factors, which comes from the individual lifestyle,
as inadequate eating habits, insufficient physical
activity, consumption of alcohol and tobacco, and
comorbidities.*®

Considering the importance of the individuals’
behavior in the development of type 2 diabetes mel-
litus, specific interventions in lifestyle can reduce
the incidence of the disease and, when already di-
agnosed, may prevent microvascular complications.
With collective actions among health care profes-
sionals, individuals and families, it is possible to de-
velop strategies to identify early risk factors, avoid
them and/or control them."”
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Accordingly, identifying the prevalence of mi-
crovascular complications caused by diabetes melli-
tus and associated risk factors as well as the groups
most at risk for developing them, can subsidy the
planning and implementation of health interven-
tions targeting this population.

This study aimed to determine the prevalence, be-
havioral factors and comorbidities associated with mi-
crovascular complications caused by diabetes mellitus.

Methods

Cross-sectional study conducted among people
with diabetes mellitus registered in the Diabetic
Association of Maringd, State of Parand, southern
Brazil. This is a nonprofit organization that aims
to provide the most affordable diet products and
equipment for the control of diabetes mellitus. They
perform measurement of blood pressure, cholester-
ol and glucose levels, and quite frequently, they also
provide lectures on various topics, delivered by vol-
unteer health professionals.

At that time, 3,730 people were registered in the
association, with ages ranging from one to 89 years old;
Among these, 1,168 were 18 years or older and diag-
nosed with diabetes mellitus type 2. In order to calcu-
late the sample size, we adopted a prevalence of 50%
for complications, the estimate with a confidence inter-
val of 95%, a maximum error of 5% and 10% increase
for losses, resulting in a sample of 318 individuals.

The subjects were selected by simple random
sampling from the list of active residential telephone
numbers, provided by the association, with the
names in alphabetical order. Up to three attempts
to contact the person were performed at different
days and times. When it was not possible to make
contact with the selected person, the drawn person
was replaced by the next in the list, allowing up to
three substitutions before considering loss.

Data were collected through a telephone survey
conducted between January and September 2012. In
the survey, the adapted questionnaire from the Vigitel
research - Monitoring of Risk and Protective factors for
Chronic Non Communicable Diseases by Telephone
Survey was used,® supplemented with issues relating



to sociodemographic characteristics and comorbidities
(hypertension and hypercholesterolemia).

The interviews, conducted by health profession-
als previously trained, had an average duration of
20 minutes and included the presentation of the
researcher, the study objectives, methodology (ap-
proach by phone) and verbal consent. Responses
were recorded on a hard copy of the instrument of
data collection. Interviewers clarified the doubts of
the participants regarding the research when nec-
essary and, every time they were requested, they
would also clarify aspects related to the control of
diabetes mellitus after the interview.

Behavioral variables and comorbidities were ad-
dressed: food consumption (adequate and inadequate),
regular physical activity (yes/no), smoking (yes/no),
alcohol consumption (yes/no), presence/absence of co-
morbidities (hypertension and hypercholesterolemia).
Dietary patterns were classified as adequate when pa-
tients reported eating fruits and vegetables five or more
times a week; always removed the skin and visible fat
from meat; consumed less than one serving of sweets,
cake, cookie or soda per day; did not consume whole
milk; and did not add salt to ready to eat food. The
number of meals was considered adequate when they
had five or more meals per day.

The collected data were categorized and entered
on Microsoft Office Excel’ 2010 software and an-
alyzed using the Statistical Package for the Social
Sciences®. We used nonparametric Pearson chi-
square test to identify significant differences in the
proportions of the microvascular complications of
diabetes mellitus, according to behavioral variables
and comorbidities. The measure of association used
was the odds ratio with 95% confidence interval of
and significance level set at p<0.05.

The development of the study met national and
international standards of ethics in research involv-
ing human beings.

Results

A total of 318 people with diabetes mellitus were

interviewed, and more than half were female
(54.1%) aged between 22 and 89 years old, with a
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mean of 63.1 years and a higher prevalence in the
age group between 60 and 79 years (57.9%). Most
participants reported having a partner (73.6%) and
more than half had completed elementary school
(52.8%). Regarding health behavior, 75.2% report-
ed no physical activity, 70.8% did not make the ap-
propriate number of meals daily, alcohol consump-
tion corresponded to 23.6%, 11.9% had an inade-
quate dietary pattern, 10.7% made use of tobacco
and 6.9% added salt to ready to eat food.

With regard to the prevalence of comorbid con-
ditions studied, it was found that 66.4% and 37.7%
reported, respectively, presence of hypertension and
hypercholesterolemia. Microvascular  complica-
tions were reported by 171 subjects (53.8%) and
the most frequent one were ophthalmic (42.8%),
followed by vascular (14.5%) and kidney (12.9%).
It was found that the appropriate number of dai-
ly meals, the addition of salt to ready to eat food,
physical activity, not smoking and self-reported hy-
pertension were associated with microvascular com-
plications in general, as table 1.

Table 1. Univariate analysis of the microvascular complications
of diabetes mellitus, according to behavioral variables and health
condition

Complications of diabetes mellitus
Behavioral variables

and health condition 1 No p-value OR (95% CI)
(%) n(%)

Number of meals per day
Adequate 59(63.4) 34(36.6) 0.026  0.57 (0.34-0.93)
Inadequate 112(49.8) 113(50.2)

Dietary pattern
Adequate 155(55.4) 125(44.6) 0.124  0.58(0.29-1.16)
Inadequate 16(42.1) 22(57.9)

Salt addition
Yes 19(86.4) 3(13.6) 0.001 6.0 (1.73-20.7)
No 152(51.4) 144(48.6)

Physical activity
Yes 50(63.3) 29(36.7) 0.050  0.59(0.35-1.00)
No 121(50.6) 118(49.4)

Alcohol consumption
Yes 37(49.3) 38(50.7) 0.387  0.79(0.47-1.33)
No 131(55.0) 107(45.0)

Smoking habits
Yes 11(32.4) 23(67.6) 0.008  0.37(0.17-0.78)
No 160(56.3) 124(43.7)

Hypertension
Yes 123(58.3) 88(41.7) 0.023  1.71 (1.07-2.74)
No 43(44.9) 59(55.1)

Hypercholesterolemia
Yes 73(60.8) 47(39.2) 0.055  1.56(0.98-2.48)
No 98(49.7) 99(50.3)

OR - Odds Ratio; 95%Cl- 95% Confidence Interval
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Table 2. Univariate analysis of microvascular complications according to behavioral variables and health condition

. i Ophthalmic complications (n=136) Renal complications (n= 41) Neuropathic complications (n=46)
Behavioral \{a.rlables and OR OR OR
health conditions (%) p-value (95%C) n(%) p-value (95%Cl) (%) p-value (95%Cl)
Number of meals per day
Adequate 51(54.8) 0.005 0.50(0.30-0.81) 13(14.0) 0.710 0.87 14(15.1) 0.848 0.93(0.47-1.84)
Inadequate 85(37.8) 28(12.4) (0.43-0.77) 32(14.2)

Dietary pattern
Adequate 125(44.6) 0.066 0.50(0.24-1.05) 37(13.2) 0.643 077 40(14.3) 1.12(0.44-2.86)
Inadequate 11(28.9) 4(10.5) (0.26-2.30) 6(15.8) 0.805

Salt addition
Yes 15(68.2) 0.013 3.09(1.22-7.82) 3(12.9) 0914 1.07 5(22.7) 0.254 1.82(0.64-5.22)
No 121(40.9) 38(12.8) (0.30-3.79) 41(13.9)

Physical activity
Yes 44(55.7) 0.007 0.49(0.29-0.83) 7(8.9) 1.70 8(10.1) 1.67(0.74-3.76)
No 92(38.5) 34(14.2) 0217 (0.72-4.01) 38(15.9) 0.206

Alcohol consumption
Yes 28(37.3) 0.272 0.74(0.43-1.26) 8(10.7) 077 10(12.0) 0.76(0.35-1.67)
No 106(44.5) 32(13.4) 0530 (0.33-1.75) 36(15.1) 0501

Smoking habits
Yes 7(20.6) 0.006 0.31(0.13-0.73) 38.8) 062 5(14.7) 0.966 1.02(0.37-2.79)
No 129(45.4) 38(13.4) 0.454 (0.18-2.15) 41(14.4)

Hypertension
Yes 101(47.9) 0.010 1.88(1.16-3.07) 32(15.2) 0.089 1.94 31(14.7) 0.872 1.05(0.54-2.05)
No 35(32.7) 9(8.4) (0.89-4.24) 15(14.0)

Hypercholesterolemia
Yes 58(48.3) 0.127 1.42(0.90-2.25) 16(13.3) 0.869 1.05 20(16.7) 0.395 1.31(0.69-2.47)
No 78(39.6) 25(12.7) (0.54-2.07) 26(13.2)

OR — 0dds Ratio; 95% Cl- 95% Confidence Interval

Behavioral variables and health conditions The use of telephone survey is an efficient strat-
which presented association with microvascular  egy of communication with users, as it potentializes
complications, in general, also presented statisti-  ease, low cost and speed."” In Brazil, this feature has
cal relationship with the ophthalmic complication, been used successfully in populations in which the
but were not associated with renal and neuropathic telephone services reach the majority of residences.
complication, as shown in table 2. Regarding the profile of respondents, the high-

est prevalence of women in line with the result of a
study conducted in Canada, which showed higher

Discussion prevalence of diabetes for women immigrants from
Latin America and the Caribbean,” which was also
Limitations of this study relate to the use of the  identified in a study with Spanish population.!?
telephone survey as data collection strategy from  In this sense, a review study on the epidemiology,
individuals registered to an association, making management and cost of complications associated
it impossible to generalize the results to other set- with type 2 diabetes in Brazil, found increased de-
tings, especially for being based on self-reported =~ mand for health services and assistance from wom-
data. However, several studies indicate that the ac- en, due to greater concern with health issues they
curacy of self-reported morbidity information var-  have.”’ Furthermore, prevalence can be explained
ies according to the type of disease, its severity, the by the way the sample was planned, as the calls to
presence of comorbidities and socioeconomic char-  apply for participation in the study were performed
acteristics. A study conducted in southeast Spain  for residences in business hours.
showed, for example, that self-reported diagnosis of The highest prevalence of people in the age
diabetes had higher validity when compared to the ~ group of 60-79 years may be due to the fact these
report of hypertension and dyslipidaemia.? people are the ones that stay at home, but may
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also be related to the increase in disease incidence
with increasing age, which also was verified in
other studies.®'"'? The large proportion of peo-
ple with a partner and the fact that more than half
of them had completed elementary school consti-
tute protective factors for the development of mi-
crovascular complications such as mortality from
diabetes mellitus has been more frequent among
widowers and singles,”” while the higher risk of
developing complications of the disease®') has
been found in people with low education, given
the greater difficulty in the teaching and learn-
ing process and, consequently, lower adherence
to treatment.

Nevertheless, it is essential to consider the be-
havior and habits of each individual, because, com-
monly, acute and chronic complications arising
from diabetes mellitus are associated with lifestyle,
that is, to the way the individual controls glucose
levels.” Indeed, among the main factors and habits
that can help control the disease are proper nutri-
tion and weight control, which may provide im-
provement in glycemic control, with consequent
reduction of risk for cardiovascular disease and im-
provement in quality of life.!?

In the present study, it was found that individ-
uals who experienced a complication of diabetes
mellitus reported more frequently, adequate num-
ber of meals, although they added salt to ready to
eat food, which explains, in part, hypertension
being the most frequent comorbidity. Moreover,
these individuals reported more concern about
physical activity and not smoking. Proper han-
dling of food is essential for the prevention of
microvascular complications, it is important not
only to have the appropriate number of meals, but
also to observe the characteristics of the food con-
sumed, since they can act either as protectors or
promoters of complications.!3!”

Changes in lifestyle are also very important
to control the disease, especially considering the
consumption of foods with low glycemic levels,
and rich in fiber such as whole grains, legumes,
vegetables and fruits, favoring glucose and insulin
metabolism.">'® The appropriate number of dai-
ly meals and their quality contributes to weight
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control and glucose levels which can aid in the
reduction of cardiovascular risk factors, prevent
acute and chronic complications, and promote
overall health to patient.?’ It is noteworthy that
people with diabetes mellitus are usually more
careful in the choice of foods, avoiding those that
contribute to weight gain, such as pizza, lasagna
and pasta.!'?

Additionally proper diet, exercise has been con-
sidered one of the three main factors for the control
of diabetes mellitus,"” since its regular practice im-
proves circulation, lowers blood glucose, enhances
the action of insulin, collaborates in weight con-
trol, hypertension and lowering cholesterol and tri-
glycerides.”

Regarding physical activity, most people inter-
viewed said they did not practice it as recommend-
ed. Another study also found that the frequency in
people with diabetes mellitus who regularly engage
in physical activity is low."®

Although no statistically significant association
was observed between alcohol consumption and
microvascular complications of diabetes mellitus,
diverging of the findings of a retrospective study
that showed association between these variables,®
it is known that excessive alcohol consumption in
the long term increases the incidence of complica-
tions of disease while the reduced consumption is
(19)

considered a protective factor."? The frequency of
individuals who do not smoke and who had mi-
crovascular complications was significantly higher
when compared to individuals who smoked. This
finding differs from results found in another study
in which smokers were nearly 11 times more like-
ly to microvascular complications."® Thus, it is
believed that at least part of nonsmokers who had
complications are actually former smokers.
However, we highlight the identification of del-
eterious behaviors associated only with ocular com-
plications. While smoking causes harmful effects to
the retina®? in this study, we showed an inverse as-
sociation between smoking habits and ophthalmic
complications, as the frequency of individuals with
this type of complication was higher among non-
smokers. This allows inferring that these individuals
were smokers and suspended the use of cigarettes,
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after the emergence of complications, in order to
prevent its aggravation.

Nevertheless, it is observed that there is no con-
sensus in the literature regarding the association
between cigarette smoking and ophthalmic compli-
cations, which may be related to the fact that smok-
ers, because they have lower life expectancy, do not
reach advanced ages when the risk of developing
ophthalmic complications increases substantially.”

Hypertension, although not an exclusively be-
havioral factor in nature, implies considerably in the
emergence of microvascular complications among
individuals with diabetes mellitus, particularly when
coupled with long time of diagnosis and lack of gly-
cemic control. The results of this study show that in-
dividuals with high blood pressure more frequently
reported microvascular complications, especially in
relation to ophthalmic complications. Hypertension
is a major risk for developing ophthalmic complica-
tions in the form of hypertensive retinopathy, con-
siderably increasing the occurrence of this condition
among people with diabetes mellitus, especially when
the disease is not adequately controlled.*

Deficiency in the control of cholesterol levels
can also predispose microvascular complications in
individuals with diabetes mellitus, but there was no
significant difference in the frequency of microvas-
cular complications in those with and without hy-
percholesterolemia, even in the case of renal com-
plications where the rate was almost double among
those who reported hypercholesterolemia.

Conclusion

The prevalence of microvascular complications of
diabetes mellitus was 53.8%, considering the fol-
lowing behavioral factors: number of meals per day,
physical activity, smoking habits, addition of salt to
ready to eat food and the comorbidity hypertension.
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