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INTRODUC AO The study was carried out at the outpatient clinic of metabolic

endocrine diseases of the Sdo Jodo de Deus Health Complex, in the
city of Divinopolis, MG, in the Unified Health System sector.
Patients with type 2 diabetes mellitus were approached during the
routine of their outpatient consultations, having as inclusion
criteria:patients of both sexes, between 18 and 60 years old, with
decompensated type 2 diabetes mellitus, with HbAlc greater than
7.0%, non-adherent to drug treatment, evaluated by the measure of
treatment measure (MAT) and with speckle tracking greater than -
20% and exclusion: pregnant women and patients with end-stage
failure on hemodialysis,patients who discontinue treatment and/or do
not attend any of the workshops, illiterate patients and non-consent to
participate in the research. Data collection occurred in three
moments. At the first moment, called moment 1 (M1), which
occurred in April 2017, patients were selected. Patients who were not
engaged to treatment were approached by applying the MAT
questionnaire. The MAT questionnaire is an instrument used to
evaluate the patient's behavior in relation to the daily use of
MATERI ALS AND METHODS prescribed drugs, composed of seven items, on a Likert scale of six
points, from 1 (always) to 6 (never) (Delgado and Lima, 2001).
Patients whose MAT result was below 3.0 were considered non-
engaged to treatment. As the altered speckle tracking and the HbA1C
> 7.0%, were also inclusion criteria, these were the first tests to be

Type 2 diabetes mellitus is the most frequent type and corresponds to
approximately 90% of cases of diabetes mellitus, affecting mainly the
adult, although its diagnosis has been increasing in children and
adolescents. It is a disease of multifactorial etiology, presenting as
risk factors obesity, advanced age, family history and sedentary
lifestyle, but the genetic factor is dominant (CDC, 2016). Currently
there are accurate methods and subclinical diagnosis of micro and
macrovascular lesions, among these, speckle tracking, which is an
echocardiographic technique that, unlike the previous ones, has better
accuracy and is easy to use at the bedside (Omoto et al., 1984). In
addition to the early diagnosis of complications, the evaluation of
drug treatment, as well as the quality of life of patients with diabetes
mellitus, is essential to achieve metabolic control and prevention of
chronic complications.

This is a larger longitudinal intervention study conducted from April
2017 to November 2017.
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performed after the questionnaire was applied. The sample consisted
of 32 patients (NO=32). After the sample was defined, a few more
complementary laboratory tests were performed. After laboratory
tests, the following questionnaires were applied: B-PAID and
WHOQOL-bref. Data collection was chosen in the form of an
interview, considering the possibility of the subjects presenting visual
difficulty and low instructional level. During the interview, there was
no intervention of the researcher in the patients' answers. Each
interview lasted, on average, 10 to 15 minutes. Transthoracic
echocardiography was performed using a device (iE 33, Philips) by a
trained and registered cardiac echographer, according to a
standardized protocol and the recommendations of the Brazilian
Society of Echocardiography and Cardiovascular Imaging. The left
ventricular ejection fraction was calculated using the Simpson rule
(Lang et al., 2005). Screening with speckle tracking was performed
with continuous monitoring of the electrocardiogram. The speckels
tracking analysis was performed offline using commercially available
Philips Advanced Quantification Software (QLAB version 8.1)
(Russo et al., 2013). As the longitudinal global speckle tracking
(GLS) is represented by negative values, with more negative
numbers, it expresses greater systolic shortening and therefore better
function. We adopted the terminology "GLS lower" referring to fewer
negative values, therefore expressing less systolic shortening. The
patients were supplied after the interviews with the drug of the Class
of DPP-4 inhibitors, vildagliptin, which was provided free of charge
by the Sdo Jodo de Deus Health Complex, where it is standardized,
associated with metformin.

The drug was prescribed after consultation with a cardiologist and
endocrinologist. At that time, the patients' drug therapy was also
optimized, such as the suspension of sulfas in some patients who used
this drug, the adjustment of insulin therapy (15 patients in the sample
already used insulin), in addition to the optimization of the
medications for continuous use of the patient. Patients used
individualized treatment throughout the study period. In the second
stage of the research, called moment 2 (M2), performed after 3
months of drug treatment maintained and occurred in July 2017,
another series of laboratory test were performed and at that moment,
the Bruce Protocol was applied, on the treadmill or exercise bike and
medical consultations were performed with endocrinologist and
cardiologist.The estimated time for the return of this patient was 3
months, because the recommendation of the Brazilian Diabetes
Society advises reassessments, every 3 months, after the start of a
medication (SBD, 2017). The physical exercise protocol was
conducted by a medical professional qualified by the Brazilian
Society of Ergometrics and physical educator. The educator was
involved in aerobic exercises, localized muscle endurance and
flexibility with 2 formats of biweekly sessions lasting 60 min/session.
Also, in July 2017, a multiprofessional intervention was initiated,
with weekly periodicity and lasting 4 weeks, including nutrition
workshops, psychology, nursing and with physical educator. The
workshops lasted 50 minutes. In the workshops, actions were carried
out with the respective professionals: Nutritionist, Psychologist,
Nursing and Physical Educator.At the beginning of November 2017,
about 3 months after the end of the workshops, corresponding to the
third and final stage of the research (M3), the patients were
reevaluated by means of laboratory tests. The speckle tracking and
the Bruce Protocol were also performed, in addition to the
reapplication of the B-PAID and WHOQOL-bref questionnaires. At
that time, the patients received individual care with a cardiologist,
endocrinologist and nutritionist.

RESULTS

Thirty-two patients were selected and completed the study, mostly
female, aged 37 to 59 years old, with a mean time of diagnosis of the
disease of 11.3 + 8 years. The majority had hypertension (93.8%) and
the same percentage was not a smoker (93.8%). About 31% were
etilist. Regarding food, most did not diet (96.9%) and only 18.8% of
the sample performed physical activity. In relation to functional class,
a significant improvement is observed between moment 1 (M1),

before the intervention, and moment 3 (M3), after the intervention.
Of the 14 patients classified as Functional Class II in M1, all began to
be classified as Functional Class I in M3.0f the 14 patients classified
as Functional Class III in M1, 13 (92.9%) started to be classified as
Functional Class I in M3. Patients who belonged to Functional Class I
remained unchanged (Table 1).

Table 1. Functional class, before and after the intervention

(NO=32)

Ml M3 Total*

Functional Functional

Class | Class 11

n (%) n (%)
Functional Class I 4 (100,0%) 0 (0,0%) 4 (100,0%)
Functional Class 1T 14 (100,0%) 0 (0,0%) 14 (100,0%)
Functional Class Il 1 (7,1%) 13 (92,9%) 14 (100,0%)
Total 19 (59,4%) 13 (40,6%) 32 (100,0%)

*McNemar paired test; Value p < 0.001; M1 = moment 1 of the research; M3=
moment 3 of the search

There was an improvement in laboratory parameters after the
intervention, with the GGT, mean in (M2), was 48.3 U/L and, at the
end of the intervention (M3), it was 35.3 U/L. Creatinine (CR) mean,
in (M2), was 1.0 mg/dl and, at the end of the intervention (M3), it
was 0.9 mg/dl. Regarding the CrCl, in (M2), the average was 79.0
mL/min and at the end of the intervention (M3), it was 90.9 mL/min
(p<0.001). Regarding speckle tracking, there was a great
improvement, and the average speckle tracking of patients in M1 was
approximately -15.4% and in M3, it was -17.6%. The same can be
observed in relation to ET, because the mean of patients in (M2) was
4.2 MET and in M3, it was 7.2 MET. There was an increase from M2
to M3 with an average difference of -3.0 MET (Table 2). Drug
treatment was evaluated at the first moment of the study, as an
inclusion criterion and evaluated in M3 after the intervention. The
initial mean was 2.5 points in the MAT questionnaire at the beginning
of the study and, at the end of the intervention, the patients obtained
an average of 5.7 points, i.e., previously non-adherent patients, now
they were classified as adherent, p<0.001. In the evaluation of quality
of life through the B-PAID and WHOQOL-bref scales, there was an
improvement in all domains, in the comparison between M1 and M3
(Table 3). It was observed that the B-PAID presented a higher mean
score before the intervention (M1), indicating impairment of quality
of life in all domains and in the total score compared to the scores
after the intervention (M3), (p<0.001). The final score presents an
average difference of 43 points from the pre-intervention moment to
the post-intervention, evidencing a significant effect of the
intervention, that is, better quality of life of patients in view of the
items evaluated by B-PAID (Table 3). The WHOQOL-bref presented,
in general, in all domains before the intervention (M1), lower mean
scores (below 35 points) and at the end of the study (M3), presented
higher scores (above 80 points), with an average difference of 50.8
points in the total score, indicating a significant effect of the
intervention (p<0.001). Specifically, in all its domains there was
improvement, and the physical domain was the one with the highest
average difference (51.5 points) from the pre-post moment (p<0.001)
(Table 3).

DISCUSSION

In the present study, the mean time of diagnosis of the disease was
113 + 8 years. Ferreira et al. confirm the positive correlation
observed between the time of diagnosis of diabetes mellitus and the
B-PAID score, which indicates suffering (Ferreira et al., 2013). In
another study, it was found that most patients had a diagnosis time
between 10 and 20 years (Bernini et al., 2017).The longer the time of
diagnosis, the more complications worsen, and treatment intensifies,
leaving individuals with more distress and vulnerable. The context
that involves the diagnosis of diabetes mellitus, the burden of
information about the disease, its complications, health care, lifestyle
changes, among others, are often generators of emotional stress.
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adhering to diabetes mellitus control is the main cause for the

Table 2. Laboratory exams, image and exercise test, before and after the intervention (NO=32)

Comparisons Average Standard deviation Averagedifference  CI 95% foraveragedifference p*
SpeckleTracking M1 -15.4 3 2,2 1,1 3,3 <0,001
SpeckleTracking M3 -17,6 34

CT M2 172,1 50,7 13,5 -0,3 27,3 0,056
CT M3 158,6 42,1

LDL M2 97,8 39,4 13,9 33 24,6 0,012
LDL M3 83,8 31,3

HDL M2 43,9 8,3 -1,3 -4,5 1,9 0,416
HDL M3 452 11,4

TRGL M2 174,4 93 26,3 0 53,7 0,05
TRGL M3 147,6 47,8

TGO M2 25,3 9,1 2,6 0,3 49 0,026
TGO M3 22,6 7,1

TGP M2 26,9 12,7 3,8 0,8 6,8 0,014
TGP M3 23,1 10

GGT M2 48,3 29,2 13 5,6 20,4 <0,001
GGT M3 353 15,5

Ur M2 41,8 14,3 4 0,9 7,1 0,014
Ur M3 37,8 9,3

Cr M2 1 0,3 0,1 0,1 0,2 <0,001
CrM3 0,9 0,2

CICr M2 79 24,7 -11,9 -17 -6,8 <0,001
CICr M3 90,9 26,6

MET M2 42 1,9 -3 -3,7 2,3 <0,001
MET M3 7,2 2,7

*Paired T-test; 95% CI = confidence interval; M1 = moment 1 of the research; M2 = moment 2 of the research; M3 = moment 3 of the research; CT = total
cholesterol; LDL = low density lipoprotein; HDL = high density lipoprotein; TRGL = triglycerides; TGO = glutamic-oxalacetic transaminase; TGP =
glutamic-pyruvic transaminase; GGT = GT range; Ur = urea; Cr = creatinine; CICr = creatinine clearance; MET = metabolic equivalent.

Table 3. Comparison of the scores of the B-PAID and WHOQOL-bref scales, before and after the intervention (NO=32)

Variables NO Average  Standard deviation  Averagedifference  CI 95% for averagedifference p*
B-PAID

Emotional Domain

Ml 32 38,9 11 25,6 19,7 31,5 <0,001
M3 32 13,3 14

Domain Treatment

M1 32 7,7 2,9 6,5 5 7,9 <0,001
M3 32 1,2 29

Domain Feeding

Ml 32 10,1 2,9 6,6 5 8,2 <0,001
M3 32 3,6 3,5

Social Domain

M1 32 5,8 2,2 4,5 3,6 54 <0,001
M3 32 1,3 1.9

Total Score

M1 32 62,4 17,5 43 339 52,1 <0,001
M3 32 19,4 21

WHOQOL - BREF

Physical Domain

M1 32 31,8 21 -51,5 -60,9 -42 <0,001
M3 32 83,3 11,1

Psychological Domain

M1 32 339 24 -50,7 -60 -41,3 <0,001
M3 32 84,5 10

Social Domain

M1 32 339 26,9 -51 -62 -40,1 <0,001
M3 32 84,9 14,3

Environmental Domain

Ml 32 34 18 -49,9 -57,6 -42,2 <0,001
M3 32 83,9 9

Final Score

QV Ml 32 334 20,9 -50,8 -59,5 -42 <0,001
QV M3 32 84,1 8,4

*Paired T-test; M1 = moment 1 of the research; M3 = moment 3 of the research; 95% CI = confidence interval; QOL = quality of life.

Drastic changes in lifestyle have repercussions on psychic and social
aspects, directly reflecting on their quality of life (Silva-e-Oliveira et
al., 2017). In the investigation of drug treatment at both moments, a
positive evaluation was obtained. Compliance with the dosing
schedule is directly conditional on therapeutic efficacy, and
adherence to therapy is essential, which occurs in compliance with
verbal and written instructions by a health professional in relation to
pharmacological treatment (Dossa et al., 2015). Lack of treatment

life. They represent individual, social, economic costs for the patient,
the family, health institutions and society (Oliveira et al., 2013). One
of the factors related to low drug use is financial. Although some
medications are provided by the Unified Health System, they are not
always available. According to a study conducted with 216 patients
with type 2 diabetes mellitus in Tanzania, the reasons for low use are
more frequently related to the high cost of medications (Rwegerera,
2014). Another study shows that those who had to pay part of the
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treatment had about 80.0% lower treatment and the polytherapy used
in therapeutic regimens for type 2 diabetes mellitus favored 2.4 times
lower treatment support compared to those who used only one drug
(Tavares et al., 2016). The combination of therapy, in a rational way,
can maximize the control of target parameters, together with
glycemic control, to minimize risks, reduce the chances of the
emergence and development of comorbidities and enable lower
spending of health services with these patients (Penaforte et al.,
2017). Most complications of type 2 diabetes mellitus patients can be
prevented through good disease control, which should be pursued by
the entire team of professionals who assist diabetic patients. The
therapeutic approach to this disease goes beyond the prescription of
hypoglycemic drugs, but related to constant education, behavior
changes associated with healthy eating and physical activity
(Boscariol et al., 2018).The overall evaluation scale does not specify
WHOQOL-bref showed improvement in quality of life. The domain
of the WHOQOL-bref where the highest satisfaction occurred after
the intervention was the physical domain. Further studies evaluating
the various types of physical exercise, volume and intensity are
necessary (Ely et al., 2017). The practice of physical exercise is one
of the main ways to reduce the risk of type 2 diabetes mellitus and
several other chronic diseases, such as heart diseases. Its role in the
control of diabetes mellitus is related to glucose metabolism,
reduction of body fat and efficacy against insulin resistance, since it
induces skeletal muscles to make use of insulin for energy
metabolism (Carvalho et al., 2015). It is observed in the results of the
research, that patients are currently with glycemic control within the
goal recommended by the Brazilian Diabetes Society. Although the
quality of life in diabetic patients depends on numerous variables, the
presence of complications seems to be the most important
determinant for this satisfaction and well-being of patients, and
adequate glycemic control is associated with a better quality of life
(Depablos-Velasco et al., 2014).

The results found in the B-PAID scale corroborate our findings on the
life satisfaction scale, this has an inverse relationship between the
score and quality of life, and we can observe that the patients
presented a great improvement in satisfaction with quality of life.
Corroborating our findings, another study shows the decrease in
means on the B-PAID scale (Brito et al.,, 2016). In relation to
echocardiography with speckle tracking, this is an emerging
echocardiographic technique that allows characterizing myocardial
deformation, producing advanced measures of systolic and diastolic
function (Matyas et al., 2018; Bauer et al., 2011). In this study, during
speckle tracking, it was observed that even patients who had the left
ventricle ejection fraction preserved or with subclinical findings had
altered longitudinal tracking speckle and were metabolically
decompensated.Corroborating our findings, another study mentions
that the measurements derived from the 3D-STE of GLS were
impaired, and the ejection fraction of the left ventricle was preserved
in patients with type 2 diabetes mellitus. According to this author,
GLS was related both to the presence and accumulation of diabetic
microvascular complications and especially to cardiac autonomic
neuropathy (Enomoto et al., 2016). A meta-analysis of 16 studies
showed that GLS has a higher prognostic value than the left
ventricular ejection fraction to predict major cardiac events and the
entire cause of mortality (Kalam et al., 2014). Two recent studies:
NOMAS and CABL deserve to be highlighted because they have
identified that GLS is an independent predictor of incident cases of
atrial fibrillation, subclinical brain disease, HF and the combined
outcome of myocardial infarction, ischemic stroke and cardiovascular
death (Russo et al., 2013a; 2013b; 2014).

One study shows that altered HbAlc showed correlation with early
change in longitudinal tracking speckle (Pickham et al., 2014).
Another study shows these findings, where GLS were found to have
decreased slightly in patients with diabetes mellitus with HbA
1c <7%, but significantly deteriorated if the blood glucose level was
not tightly controlled (HbA . > 7%).The results show that the
longitudinal systolic contraction of the VE seems more vulnerable to
alterations in myocardial dysfunction, corroborating the findings of
some previous studies (Ceyhan et al., 2012; Ernande et al., 2010; Li

et al., 2014). This implies that GLS may be a sensitive indicator of
preclinical VE dysfunction in patients with diabetes mellitus,
particularly in those with uncontrolled blood glucose levels (Zhang et
al.,, 2013). After the intervention, we observed that with the
improvement of the patient's speckle tracking, there was
concomitantly clinical, laboratory and functional class improvement.
Diabetic cardiomyopathy is often associated with the development of
heart failure. In this sense, the early identification of left ventricular
dysfunction will allow early and effective therapeutic
intervention.Cardiac speckle tracking is a useful, noninvasive
instrument that assesses structural cardiac changes, such as left
ventricular hypertrophy, the severity of systolic and diastolic
dysfunction, assuming prognostic value in this group of individuals.

CONCLUSIONS

In respect to the objectives of the study, it was considered that it was
possible to evaluate medication adeb and quality of life in patients
with type 2 diabetes mellitus, in addition to evaluating treatment
adhering by validated questionnaires and analysis of general scores of
instruments that assess quality of life. One of the proposals of this
research was also to evaluate whether at the end of the program there
was an improvement in the speckle tracking and metabolic
equivalent, which was evidenced in the results and discussion. At the
same time, the patients had improved quality of life and laboratory
test results. The limitations found in this study were time because the
research took seven months, and the duration of empowerment
workshops, which took place for one month.The strength of this study
is reflected in the results presented both in the improvement of
quality of life and medication adhering, attested by the validated
questionnaires, as well as by the clinical, laboratory, imaging and
metabolic equivalent improvement.The satisfaction of contributing to
the patient's empowerment is unmatched and realizing that he has an
intrinsic ability to manage care with his disease, becoming evident
how much the support of the multidisciplinary team is necessary. It is
expected that this study will contribute to direct health interventions
and bring information about patients, aiming to improve the quality
of life and self-care of type 2 diabetes mellitus.
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