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Original Article

Micro and macro vascular complications in people with type 2 
diabetes mellitus in outpatient care

Complicações micro e macrovasculares em pessoas com Diabetes Mellitus tipo 2 em 
atendimento ambulatorial

Valéria Cristina Delfino de Almeida1, Samila Torquato Araújo2, Francisca Diana da Silva Negreiros3, Maria Isis 
Freire de Aguiar4, Tatiana Rebouças Moreira5, Ana Paula Plácido Crispim6

Objective: to analyze the factors related to micro and macro vascular complications in people with type 2 
diabetes mellitus. Methods: a documentary survey of 134 patients with type 2 diabetes mellitus. Bivariate 
statistical analysis (Pearson’s Chi-square test and Fisher’s test), with statistical significance if p<0.05. Results: 
the frequency of micro vascular complications was 50.7%, and retinopathy was the most found (61.7%). 
There was a statistical association between the group with more than 10 years of disease and the presence of 
retinopathy. Cardiopathy was one of the most frequent macro vascular complications (69.0%). Regarding the use 
of insulin therapy in mono therapy, there was significance in the presence of nephropathy and vascular disease. 
Conclusion: results with statistical significance related to the appearance of complications with disease time, 
highlighting the presence of diabetic retinopathy. It was verified that the lower the schooling, the greater the 
onset of vascular disease.
Descriptors: Diabetes Mellitus, Type 2; Diabetes Complications; Public Health; Risk Factors; Health Care (Public 
Health).

Objetivo: analisar os fatores relacionados às complicações micro e macrovasculares em pessoas com Diabetes 
Mellitus tipo 2. Métodos: pesquisa documental, com 134 prontuários de pessoas com Diabetes Mellitus tipo 2. 
Realizada análise estatística bivariada (Qui-quadrado de Pearson e teste de Fisher), com significância estatística 
se p<0,05. Resultados: a frequência de complicações microvasculares foi 50,7%, sendo a retinopatia a mais 
encontrada (61,7%). Houve associação estatística entre o grupo com mais de 10 anos de doença e a presença 
de retinopatia. A cardiopatia foi uma das complicações macrovasculares mais frequentes (69,0%). Quanto à 
utilização de insulinoterapia em monoterapia, houve significância na presença de nefropatia e doença vascular. 
Conclusão: resultados com significância estatística relacionaram o surgimento de complicações com o tempo 
de doença, destacando-se a presença de retinopatia diabética. Verificou-se que quanto menor a escolaridade, 
maior é o surgimento da doença vascular.
Descritores: Diabetes Mellitus Tipo 2; Complicações do Diabetes; Saúde Pública; Fatores de Risco; Atenção à 
Saúde.
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Introduction

Diabetes is a disease with a high prevalen-
ce worldwide, which is often associated with other 
comorbidities of a chronic character, such as hyper-
tension. Currently, non-communicable diseases are 
responsible for 66.0% of the burden of diseases in 
Brazil and, among them; Diabetes Mellitus stands out 
for morbidity and mortality. Thus, studies on diabetes 
have been carried out and continue to arouse interest, 
and through them, measures and care can be sought 
that encompass the various aspects of the disease(1). 
The two major types are Type 2 Diabetes Mellitus, 
which accounts for 85 to 90.0% of cases, and type 1 
which corresponds to 5 to 10.0%(2).

Diabetes Mellitus is one of the largest global he-
alth emergencies of the 21st century, and in addition 
to the 415 million adults currently estimated to have 
Diabetes, there are 24.8 million adults with impaired 
glucose tolerance, which puts them at risk of develo-
ping the disease in the future. Brazil is among the top 
ten countries with the highest prevalence of Diabetes, 
with 14.3 million adults with this disease(3).

It is a public health problem due to high morbi-
dity, disability, premature mortality and public costs 
involved in treatment and complications(4). Recent es-
timates of the costs of outpatient treatment of persons 
with Diabetes through the Brazilian Unified Health 
System are of the order of US $ 2,108.00 per patient, 
of which US $ 1,335.00 are related to direct costs(5).

Several factors contribute to the involvement 
and increase of the incidence of Diabetes Mellitus; 
among them are the aging of the population, growing 
urbanization, the adoption of unhealthy lifestyles, as 
well as inadequate diet and obesity, aspects that fa-
vor significant increase in the prevalence of Diabetes 
worldwide(6).  

The complications related to this disease can 
be classified as acute and chronic, and may be motiva-
ted by inadequate treatment and blood glucose levels 
that are incompatible with the recommended goals(7). 
Among the chronic complications are the micro and 

macro vascular levels. The most common micro vascu-
lar aggravations are: neuropathy, retinopathy, nephro-
pathy and ischemia. The development of ischemic 
heart disease, cerebrovascular disease and peripheral 
vascular disease is highlighted at the macro vascular 
level(8). 

When the patient with Diabetes Mellitus cannot 
obtain good glycemic control and presents risk factors 
for complications, it is referred to specialized care in 
secondary or tertiary referral units, thus guaranteeing 
greater treatment resolution. In this context, referral 
protocols were created to assist in the evaluation of 
requests and, among the demand diagnoses, Diabetes 
Mellitus is in the most prevalent reasons for the spe-
cialty Endocrinology(9).

It is believed that the production of information 
regarding the prevalence and factors associated with 
micro and macro vascular complications can increase 
the knowledge about the health profile of people with 
Diabetes Mellitus, as well as stimulate the formulation 
of strategies and policies aimed at this condition. 

Therefore, this article is aimed at analyzing the 
factors related to micro and macro vascular complica-
tions in people with Type 2 Diabetes Mellitus. 

        
Methods

This documentary research was carried out at 
the endocrinology clinic of a reference hospital in For-
taleza, Ceará, Brazil. Data collection occurred between 
September and December 2016.

The population was made up of people with 
Type 2 Diabetes Mellitus and the sample totaled 134 
patients. A person with the diagnosis of Type 2 Diabe-
tes Mellitus and in regular follow-up was considered 
as inclusion criteria. Exclusion criteria were conside-
red as users who abandoned treatment, lacked the 
last consultations, as well as those who were not loca-
ted for more than two attempts. 

The information was collected through the re-
view of the patients’ medical records, with the com-
pletion of a pre-structured instrument produced by 
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the researcher himself, containing questions regar-
ding sociodemographic data (sex, color, marital sta-
tus, education, religion, profession/occupation) car-
diovascular disease, respiratory disease, renal disease 
and obesity), life habits (smoking and alcoholism), 
time of diagnosis of Diabetes Mellitus, complications 
due to Diabetes Mellitus (acute and chronic micro 
vascular and macro vascular complications), hyper-
tension, dyslipidemia, ), periodicities of the consulta-
tions and pharmacological treatment (hypoglycemic, 
antihypertensive, antilipidemic and insulin therapy). 

The data were organized in Excel spreadsheet 
Microsoft Windows 2013 and analyzed with the sof-
tware Statistical Package for the Social Sciences, ver-
sion 22. We performed tests of association between 
the independent variables and the variable of interest 
(micro and macro vascular complications from Diabe-
tes), by means of univariate analysis (Pearson’s Chi-
-square and Fisher’s test), with statistical significance 
if p<0.05. The results were structured into tables for 
presentation and discussion, according to the perti-
nent literature. 

The study complied with the formal require-
ments contained in national and international stan-
dards for research involving human beings. 

Results

Among the 134 charts analyzed, the average 
age was 63 years (± 12.33), 68.6% (92) female, 25.3% 
(34) dark skinned, 44.7% (60) married, 25.3% (34) 
retired and 63.4% (85) with more than 10 years of 
illness. Regarding schooling, 10.4% (14) did not com-
plete elementary school and 62.6% (84) had no recor-
ds in the medical records. Regarding religion, 60.4% 
(81) did not have the information recorded and 30.6% 
(41) reported being Catholic. 

Concerning the habits of life, only 7.4% (10) 
were smokers and 5.9% (8) alcoholics. Dyslipide-
mia (88.0%/118), followed by arterial hypertension 
(87.3%/117) and cardiovascular diseases (33.5%/45) 
were noted as comorbidities. As for the association of 

comorbidities among the patients, 17.2% (23) had 
arterial hypertension and dyslipidemia, 12.7% (17) 
had arterial hypertension, dyslipidemia and chronic 
kidney disease, and 10.4% (14) hypertension, dysli-
pidemia and cardiovascular disease. The frequency 
of follow-up with specialization in endocrinology was 
every three months (35.8%/48). 

The micro and macro vascular categories are 
not mutually exclusive, since one patient had more 
than one comorbidity. Regarding the complications, 
acute micro vascular presented a rate of 23.8% 
(32), with emphasis on episodes of hypoglycemia 
(96.8%/31, CI=90.7-100). Chronic complications pre-
sented a prevalence of 50.7% (68), of which 61.7% 
(42; CI=50.1-72.2) had retinopathy, 48.5% (33; 
CI=36.6-60, 3) renal involvement and 57.3% (39; 
CI=45.5-69.0) symmetrical sensorimotor neuropa-
thy. It was verified that 40.3% (54) presented macro 
vascular complications, among them the heart disea-
se (69.0% 38, CI=56.6-81.3), followed by peripheral 
vascular disease (31.4%/17; CI=19.0-43.7). Of these, 
22.2% (12; CI=11.1-43.7) suffered a stroke, according 
to Table 1.

Table 1 - Micro and macro vascular complications of 
people with Type 2 Diabetes Mellitus
Variables n (%) CI 95%**

Microvascular complications * 

Acute (n=32)

Hypoglycemia 31(96.8) 90.7 – 100.0

Hyperosmolar hyperglycemic state 1(3.2) 0.0 – 9.1

Chronic (n=68)

Retinopathy 42(61.7) 50.1 – 72.2

Diabetic nephropathy 33(48.5) 36.6 – 60.3

Symmetrical sensorimotor neuropathy 39(57.3) 45.5 – 69.0

Macrovascular complications * (n=54)

Peripheral vascular disease 17(31.4) 19.0 – 43.7

Diabetic foot 11(20.3) 9.5 – 31.0

Ischemic heart disease 38(69.0) 56.6 – 81.3

Stroke 12(22.2) 11.1 – 33.2
*Categories are not mutually exclusive; **CI= Confidence interval
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The association of sociodemographic variables 
with micro and macro vascular complications did not 
show statistically significant results, except for the 
presence of peripheral vascular disease, which sho-
wed association with schooling (p=0.030). 

The analysis of the drug treatment showed the 
use of hypoglycemic agents in 85.8% (115) of the pa-
tients, standing out the biguanide class, with 85.0% 
(114). A total of 82.8% (111) used antihypertensive 
therapy, the main drug being angiotensin receptor 
blocker, one (57.5%/77). In antilipidemic therapy, 
82.0% (110) used statins and only 7.5% (10) fibrates. 
The use of acetylsalicylic acid was 68.0% (83). Regar-
ding insulin therapy (75.4%/101), those using inter-
mediate-acting insulin corresponded to 92.0% (93); 
fast acting insulin, 71.3% (72); and used analogues, 
16.8% (17). 

The time of diagnosis of complications was as-
sociated to the group with more than 10 years of di-
sease and the appearance of retinopathy (p=0.003), 
according to Table 2.  

Table 2 - Occurrence of micro and macro vascular 
complications by time of diagnosis

Variables

< 5 
(years) 
(n=25)

≥ 5 - 10 
(yaers) 
(n=24)

> 10 
(yaers) 
(n=85)

p**

n (%) n (%) n (%)

Microvascular *

Nephropathy 2 (18.2) 4 (16.0) 27 (17.3) 0.280

Retinopathy 1 (9.1) 5 (20.0) 36  (23.1) 0.003

Symmetrical sensorimotor 
neuropathy 5 (45.4) 5 (20.0) 29  (18.6) 0.852

Macrovascular *

Vascular disease - 1  (4.0)  16  (10.2) 0.122

Diabetic foot - - 11  (7.1) 0.185

Cardiopathy
     3 

(27.3)
 8  (32.0)   27 (17.3) 0.487

Stroke - 2  (8.0) 10 (6.4) 0.100
*Categories are not mutually exclusive. ** Fisher’s Exact Test: p<0.05

The analysis of the correlation of the complica-
tions of the disease with respect to the treatment used 
showed an association between the use of insulin and 

the appearance of micro vascular complications, with 
emphasis on nephropathy (p=0.021) and vascular di-
sease (p=0.001) (Table 3).

Table 3 - Presence of micro vascular complications 
according to drug treatment 

Variables

Hypoglyce-
mic Oral

Insulin 
therapy

Combina-
tion The-

rapy
p*

n(%) n(%) n(%)

Nephropathy (n=33) 2 (25.0) 11 (78.6) 20 (43.5) 0.021

Retinopathy (n=42) 3 (37.5) 12 (85.7) 27 (58.7) 0.067

Symmetric neuropathy (n=39) 6 (75.0) 7 (50.0) 26 (56.5) 0.604

Vascular disease (No.=17) 6 (18.2) 8 (42.1) 6 (7.3) 0.001

Diabetic foot (n=11) 2 (18.2) 4 (33.3) 5 (16.1) 0.424

Cardiopathy (n=38) 6 (54.5) 9 (75.0) 23 (71.9) 0.613

Stroke (n=12) 4 (36.4) 3 (25.0) 5 (16.1) 0.292
*Fisher’s Exact Test: p<0.05

Discussion

The study presents as a methodological limita-
tion the use of data contained in medical records, since 
there was no information obtained directly from those 
involved, thus highlighting the subjectivity of the doc-
uments. In addition, the restrictions of the research 
are related to the deficiency of information in medical 
records, with incomplete filling and, sometimes, illeg-
ible letters. It was evident the lack of registration of 
professionals regarding the consultations, the failure 
that makes it impossible to systematize and evaluate 
the assistance.

Diabetes Mellitus has a high rate of associat-
ed morbidity and mortality, mainly due to micro and 
macro vascular complications. Although it may have 
repercussions on practically all organs, it is the kid-
neys, eyes, peripheral nerves and vascular system that 
are most frequently studied, since they are related to 
the clinically more severe complications of the dis-
ease(10).

 The prevalence of chronic micro vascular 
complications in this study was high (50.8%); the 
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same was observed in a cross-sectional study of 318 
patients with type 2 diabetes mellitus and similar 
age, in which 53.8% developed micro vascular 
complications(11). The high rate of complications is 
directly related to the fact that the service in which the 
research was performed is a reference in attending 
this clientele.

When considering micro vascular complica-
tions in isolation, the prevalence of diabetic retinopa-
thy identified (61.7%) was higher than that found in a 
retrospective study in four health centers, performed 
with 161 patients with Type 2 Diabetes Mellitus, 
whose occurrence of nephropathy, 37.3%, was more 
frequent(12). 

In this study, participants with more than 10 
years of disease presented retinopathy more often, 
corroborating with another study that affirmed the 
greater probability of complications in the retina, 
with high disease duration in up to 30.0% of people 
with Type 2 Diabetes Mellitus(13). In addition, they may 
have had years of Diabetes without confirmation, then 
the ophthalmologic examination is indicated at the 
time of diagnosis(14). The analysis of complications by 
time of disease showed that the group with more than 
10 years presented a higher frequency also of neurop-
athy.

The occurrence of diabetic foot was present 
in 20.4% of patients with a diagnosis time greater 
than 10 years. This data corroborates a study carried 
out in an interdisciplinary diabetes outpatient clinic, 
whose average time of diagnosis of the patients was 
15 years(15). 

With respect to complications, vascular disease 
was associated with educational level, as well as a 
study that associated lower education with poor ther-
apeutic adherence in chronic diseases, thus favoring 
the incorrect follow-up of the treatment, resulting in 
ineffective glycemic control, which in turn, contrib-
utes to the appearance of complications(16). 

 Among macro vascular complications, heart di-
sease ranked second in terms of prevalence, which in 
turn is strongly associated with mortality and morbi-

dity in diabetic populations(17). This incidence ranged 
from 14.3 to 46.9 cardiovascular disease events in a 
study with 1,000 people followed up for one year, con-
sidering the average age of the studied populations 
from 57 to 64 years old(4). 

Most people with Diabetes Mellitus (88.0%) 
had dyslipidemia, a fact that is associated with chro-
nic hyperglycemia, increasing the chance of develo-
ping cardiovascular complications. Changes in lipid 
metabolism are frequent in these patients. In a study 
that evaluated the clinical and laboratorial profile and 
vascular compromise in patients with type 2 diabetes 
mellitus, the presence of dyslipidemia (80.0%) was 
significant, given reinforcement in this study, in which 
patients presented some dyslipidemia and used thera-
py antilipidemic(18).

The association between arterial hypertension 
and Diabetes Mellitus was prevalent, corroborating 
with another study, in which approximately 40.0% 
of patients with a recent diagnosis of type 2 diabe-
tes mellitus have arterial hypertension(19). However, 
they often had more than two associated comorbidi-
ties, among them, 17.2% had arterial hypertension 
and dyslipidemia, both of which constitute a risk for 
cardiovascular disease, and their control reduces the 
risk of events substantially, according to a clinical trial 
performed with 12,705 participants, where the use of 
therapy for both showed an association with a signifi-
cantly lower rate of cardiovascular events(20).

Statistical association was observed in the use 
of insulin alone with nephropathy and vascular dise-
ase when analyzing the therapeutic regimens used. 
Corroborating this finding, another study showed 
the same significant association between insulin use 
and the occurrence of neuropathy, considering the re-
lationship of this treatment with the better glycemic 
control and, consequently, the reduction of complica-
tions of the disease(11). 

However, it is questioned about the combina-
tion therapy to improve glycemic control, a fact pre-
sent in a position of the American Diabetes Associa-
tion, which exposes that the therapeutic effects of 
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insulin would become potentially more active, when 
associated to the effects of the different hypoglycemic 
agents in the main alterations pathophysiological fac-
tors that characterize type 2 diabetes mellitus, such as 
insulin resistance, increased pancreatic insulin secre-
tion, and decreased hepatic glucose secretion(14). The 
study population was predominantly elderly and deri-
ved from primary care referrals because it contained 
insulin resistance, evidenced by glycemic decompen-
sation and, often, established complications.

Therefore, the analysis of such associations in 
individuals with Type 2 Diabetes Mellitus undersco-
res the importance of identifying the problems faced 
by the population, in which care is provided, so that 
preventive interventions and monitoring can be per-
formed by theoretical basis and under constant eva-
luation. 

Conclusion

Results with statistical significance related the 
appearance of complications with the disease time, hi-
ghlighting the presence of diabetic retinopathy. It was 
verified that the lower the schooling, the greater the 
onset of vascular disease. 
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