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Background: Despite the improvements in insulin therapy, a large number of patients fail
to achieve their target glycated hemoglobin (HbAlc) levels. Control of diabetes is often
unsatisfactory because the patient does not know about the principles of successful insulin
therapy (ie, blood glucose self-monitoring, the principles of insulin administration, titration,
current dose adjustments, dietary recommendations, and physical activity preventive measures)
or because these principles are applied incorrectly or insufficiently. Furthermore, the fear of
hypoglycemia may lead to maintaining higher than recommended blood glucose levels.
Methods/design: This is a noninterventional, international study focusing on a questionnaire
survey of diabetes patients (patient-reported outcome) treated with insulin for at least 1 year.
It is designed so that the data obtained reflect real access of patients to insulin treatment. The
primary objective is to show the results of glycemic control of diabetes (HbAlc) achieved in
diabetes patients treated with at least one dose of insulin. The secondary objective is to monitor
the factors potentially affecting these results, which include the frequency and other characteris-
tics of hypoglycemia, the frequency of blood glucose self-monitoring, and the effects produced
when the results are employed in adjusting the therapy. Furthermore, the study investigates
factors related to the principles of insulin administration, dietary regime, and exercise habits.
The study will enroll a total of 1,500 patients with type 1 and type 2 diabetes in 150 centers:
two-thirds in the Czech Republic and one-third in the Slovak Republic.

Discussion: The study is primarily aimed at determining the percentage of insulin-treated dia-
betes patients reaching the recommended targets for glycemic control (HbA Ic). Furthermore,
it attempts to identify and describe in detail the factors of failure in achieving the therapeutic
goals. An analysis of the data thus obtained may result in recommendations on how to reduce
and eliminate all the identified negative factors in the future.

Keywords: insulin therapy, glycemic control, HbAlc, hypoglycemia, education, diabetes
regimen adherence

Background

The DCCT and UK Prospective Diabetes Study'? trials have shown that achieving
the recommended blood glucose targets reduces morbidity in patients with diabetes
mellitus (DM). Standards of medical care for diabetic patients defined by the American
Diabetes Association (ADA) recommend to reduce the glycated hemoglobin (HbAlc)
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levels <7.0% (<53 mmol/mol). This leads to a decline in
the incidence of microvascular complications in the major-
ity of patients.> More stringent treatment goals (<6.5%)
can be proposed, namely, in patients with a short duration
of diabetes, long life expectancy, and no cardiovascular
disease, if these can be achieved without hypoglycemia or
other adverse effects of treatment. Conversely, higher than the
recommended HbA I¢ levels (7.5%—8.0%) can be tolerated on
an individual basis in the following three groups of patients:
first, in patients with a history of severe hypoglycemia and
advanced micro- and macrovascular complications; second,
in those with a short life expectancy; and third, wherever
maximum care, including extensive diabetes education,
adequate blood glucose self-monitoring, and the use of
combined treatment with available drugs, including insulin,
proves inefficient. These recommendations are supported by
the consensus opinion of the European Association for the
Study of Diabetes and the ADA.**

Nevertheless, the DEPAC trial, conducted at outpatient
diabetes clinics in eight countries of Central and Eastern
Europe (the Czech Republic, Estonia, Hungary, Lithuania,
Latvia, Poland, Slovak Republic, and Slovenia), showed
that only a minority of DM patients (13.1% for type 1 DM;
21.4% for type 2 DM) achieved their defined therapeutic
goals (HbAlc <6.5%), with mean HbAlc levels of 8.2%
for type 1 DM and 7.7% for type 2 DM.¢

Adequate glycemic control is the main priority of DM
treatment strategy. HbAlc level =7.0% indicates necessary
therapeutic changes so as to improve the treatment outcomes,
ie, to achieve a decrease in HbAlc values. If patients fail to
achieve the target HbA lc levels, they are advised to come for
repeated medical consultations and their therapy is changed
toward a combination of antidiabetic drugs, including
insulin, taking into account the indication differences in the
treatment of various types of diabetes. Stronger emphasis is
laid on diabetes education in order to substantially improve
the patients’ dietary habits, blood glucose self-monitoring,
knowledge about hypoglycemia, and exercise habits.

Medical care for patients with diabetes includes both the
administration of medicines and a range of nonpharmaco-
logical modalities subject to careful and repeated education.
Lifestyle changes should include dietary adjustments; an
increase in regular, adequate exercise; and finally, acquir-
ing insulin therapy-related skills in patients already treated
with insulin. Insulin therapy is an essential part of treatment
in type 1 DM patients’ therapy and an option in patients
with type 2 DM. For insulin therapy to provide the desired
HbAlc results, the patients are required to have specific

knowledge and proficiency in a number of therapeutic
tasks. Their sufficient integration into the patients’ everyday
life is subject to regular checkups and repeated diabetes
education.’

Several factors related to the disease itself or associated
with the patient and/or physician are known to contribute
to poor glycemic control. In the case of the illness itself,
it may be affected by hypoglycemia-related autonomic
failure consisting of an inadequate bodily response to
hypoglycemia caused by defective contraregulatory
mechanisms that are associated with inadequate adrena-
line and glucagon response to incipient hypoglycemia.
The patient fails to recognize the condition that leads to the
risk of higher frequency of hypoglycemia, including severe
hypoglycemia. The patient then preventively maintains higher
than the recommended blood glucose levels. Sometimes, this
behavior aimed at strictly minimizing the risk of hypogly-
cemia occurs on the basis of unpleasant sensations induced
by hypoglycemia, in particular if this event was difficult to
cope with.? Fears of hypoglycemia, in the earlier context, may
also be associated with poor knowledge of the prevention
and treatment.’ Insufficient knowledge about blood glucose
self-monitoring, dietary restrictions, insulin dosage regimen,
insulin titration, and actual adjustments of the doses as much
as about preventive tasks related to physical activity'*'? may
also affect the results of treatment in a negative way. However,
the extent to which the earlier factors contribute to poor DM
control, namely, those directly associated with insulin therapy,
has not yet been closely examined in full context.

The effects of diabetes on the quality of life in patients
treated with insulin in the Czech and Slovak Republics have
not yet been studied in detail. A former study suggested
that the quality of life influenced by diabetes (the Audit of
Diabetes-Dependent Quality of Life [ADDQoL19]) is nega-
tively correlated with HbAlc."

Aim

The study aims to evaluate glycemic control as measured
by HbAlc in patients with type 1 and type 2 DM treated
with at least one insulin injection daily, and, at the same
time, to describe and put into context factors affecting the
achievement of this control.

These factors include the frequency and other charac-
teristics of hypoglycemia, the frequency of blood glucose
self-monitoring, and the use of the results in treatment
together with the factors related to the principles of insulin
administration, diet regimen, exercise habits, and efficient
education.
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Hypoglycemia may be associated with other adverse
clinical and economic factors that can produce a negative
effect on the results of treatment. Therefore, the study
also defines a number of secondary end points, referring
specifically to this phenomenon. These are in particular
the frequency of hypoglycemia episodes, their causes,
and the methods and success in their management by the
patient together with their influence on various aspects of
the patient‘s life. Furthermore, the secondary end points
include monitoring the dietary habits of the patients, their
titration skills, and capability to adjust the current dose of
insulin together with the adherence to the schedule of insulin
administration. Moreover, it is investigated how often they
take blood glucose measurements using a self-monitoring
device and, last but not the least, what is their approach with
respect to guidelines on therapeutic exercise. The study also
investigates the level of diabetes education provided to the
patients.

The secondary objectives comprise monitoring cardio-
vascular risk factors and detecting the latest values of basic
laboratory parameters in this area.

The study evaluates the rate with which diabetes influ-
ences the quality of life in these patients and determines its
possible correlation with the achieved glycemic control.

Methods/design

Research design

This is an international, observational study that focuses on
a questionnaire survey of diabetes patients (patient-reported
outcome) treated with insulin. It contains a retrospective
and a prospective phase. The study design will reflect the
patients’ actual approach to the treatment of diabetes with
insulin. A total of 1,500 patients will be enrolled at 150
study centers (100 in the Czech Republic, 50 in the Slovak
Republic). Centers will be selected based on outpatient
diabetologists who have experience with insulin treatment,
respecting the distribution in all the regions of the Czech
Republic and Slovak Republic to achieve the highest possible
representativeness.

Outcomes

The primary objective is to determine the prevalence of
diabetes patients on insulin treatment and achieving HbAlc
<7.0% (DCCT), obtained in the enrollment visit (V1).

The secondary objectives are to determine the incidence
of hypoglycemia as per the ADA definitions;'* determine
their causes and methods that the patients use to manage
them; determine the frequency of insulin titration, insulin

dose adjustments, and adherence to the time schedule of
administration on the part of the patients; determine the
frequency of blood glucose self-monitoring; and determine
the level of education in other areas, especially with regard
to diet and exercise habits. All the secondary objectives set
are listed in Table 1.

Sample size calculation

A total of 1,000 patients in the Czech Republic and 500
patients in the Slovak Republic are planned to be enrolled in
the study. No discontinuation of patients is expected due to
failure to complete the study, and all the patients enrolled will
be used for analysis to determine the proportion of diabetes
patients with HbAlc <7.0% at the V1. The proportion of
patients who will completely fill the study questionnaires
and patients diary is not predictable, and it is one of the
objectives of this study.

The proportion of insulin-treated patients with type 1
and type 2 diabetes is expected to be 1:3, which corresponds
to 250:750 evaluable patients in the Czech Republic and
125:375 evaluable patients in the Slovak Republic. The
percentage of patients with type 2 diabetes treated with pre-
mixed insulin, intensified insulin regimen, and basal insulin +
noninsulin products is expected to be ~30% in each of these
groups. The percentage of other types of insulin treatment
is expected to be <10%.

Analysis of the number of patients in each group will
allow determination of the frequency of patients with HbAlc
levels in the target range with sufficient accuracy (two-sided
95% Wilson score CI) for this type of study, with 10.6%
accuracy for type 1 and 6.4% accuracy for type 2 diabetes in
the Czech Republic and 14.8% accuracy for type 1 and 9.2%
accuracy for type 2 diabetes in the Slovak Republic. Since

Table | Secondary objectives

Incidence of hypoglycemia according to ADA definitions
Methods of coping with hypoglycemia

Frequency of blood glucose self-monitoring

Causes of hypoglycemia and their frequency

Symptoms of hypoglycemia and their frequency

Changes in insulin dosage in relation to hypoglycemia and their
frequency

Frequency of insulin titration and changes in insulin dosage

Level of diabetes education and frequency of counseling
Assessment of basic cardiovascular risk factors

Weight changes in the course of diabetes and the current weight
Development of treatment and contemporary treatment of diabetes
Development of HbAlc in the course of diabetes

Quality of life based on the ADDQol questionnaire

Abbreviations: ADA, American Diabetes Association; HbAlc,
hemoglobin; ADDQol, Audit of Diabetes-Dependent Quality of Life.
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no relevant published data have been available, qualified
estimates of the number of patients who will achieve the
recommended target values of HbAlc were used to calcu-
late the sample size (expected percentage), namely, 20%
of patients with type 1 diabetes and 25% of patients with
type 2 diabetes.

Inclusion and exclusion criteria

The inclusion criteria are type 1 or type 2 diabetes, patient
aged =18 years, treatment with at least one insulin injec-
tion daily for a period >1 year, willingness to fill in the
study questionnaires, and a signed patient’s informed
consent form.

The exclusion criteria are insulin therapy for a duration
of <12 months, current insulin pump therapy or use of this
treatment in the last 12 months, unavailability of the test result
of HblAc in the last 3 months before the V1, pregnancy,
inability to be present at the follow-up visit (V2), inability
to complete the study questionnaires, and participation in
another clinical study within the last 3 months.

Eligibility assessment and V2s

Eligibility and exclusion criteria will take place during the V1
and will be assessed by medical records, patient interviews,
and laboratory tests.

Study sample

Doctors will offer participation in the study to all consecu-
tive type 1 and type 2 diabetic patients treated with insulin
for at least 1 year until the quota for the respective center
has been filled. The aim is to recruit ten patients in each
center with a maximum of 14 patients per center in case of
inadequate recruitment in some centers. The total number
of centers will be 150 (100 in the Czech Republic and 50 in
the Slovak Republic).

Data collection
Data will be recorded during two routine visits of patients
(V1 and V2).

Enrollment visit

During the V1, the physician will evaluate the inclusion and
exclusion criteria. The physician will ask the patient whether
he/she is willing to participate in the project and will make
the patient sign the informed consent form. Patients included
in the study will receive a set of questionnaires from the
doctor (diabetes control in subjects using insulin for the

Table 2 Data recorded by the doctor during the enrollment visit

Inclusion/exclusion criteria

Age

Sex

Height

Body weight

BMI

Smoking status

SBP, DBP, and heart rate

Personal medical history

Current and past histories of diseases

Pharmacological history

Concomitantly used medicines

Date of diagnosis of DM

Information on the concomitant and previous treatment with noninsulin
antidiabetic drugs, if any

Information on the initiation of insulin treatment

Complications of diabetes

HbAlc levels

Fasting blood glucose

Lipid profile (total cholesterol, HDL, LDL, and TG)

Uric acid, creatinine, TSH, anti-TPO, and microalbuminuria (results of
examination, if performed within the normal treatment process)
Body weight measurements obtained in the last 3 years

HbA ¢ levels obtained in the last 3 years

History of insulin and noninsulin treatment of diabetes obtained in the
last 3 years

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic
blood pressure; DM, diabetes mellitus; HbAlc, glycated hemoglobin; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; TG, triglycerides; TSH, thyroid-
stimulating hormone; TPO, thyroid peroxidase antibodies.

treatment [DIAINFORM], ADDQoL19, Diabetic Diary).
The DIAINFORM and ADDQoL19 questionnaires will be
filled in by the patients during the V1, while the Diabetic
Diary will be completed between the V1 and V2, optimally
within 4 weeks following the V1. The data reported by the
doctor will be obtained from the medical records and will be
recorded in the electronic case report forms.

The data to be obtained during the V1 are specified in
Tables 2 and 3.

Follow-up visit

A V2 will take place within the usual clinical practice after
~3 months of the V1. During this visit, the patient will submit
his/her completed Diabetic Diary. The data to be obtained
during the V2 are specified in Table 4.

Table 3 Patient-reported outcomes at the enrollment visit

Quality of life questionnaire ADDQoL
Retrospective questionnaire DIAINFORM

Abbreviations: ADDQol, Audit of Diabetes-Dependent Quality of Life;
DIAINFORM, diabetes control in subjects using insulin for the treatment.
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Table 4 Data recorded by the physician during the follow-up visit

Body weight

BMI

SBP, DBP, and heart rate

Potential changes in the diabetes and concomitant medication
HbAIc

Fasting glycemia

Record on completion of the Diabetic Diary

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic
blood pressure; HbAlc, glycated hemoglobin.

Key instruments (questionnaires)
The following questionnaires are used in the study.

DIAINFORM questionnaire

The DIAINFORM questionnaire was developed by the
study research team to obtain data describing significant
areas associated with insulin therapy and diabetes in gen-
eral. These areas include hypoglycemia, insulin titration,
the current dose adjustments of insulin, compliance with
the insulin administration regimen, blood glucose self-
monitoring, and dietary and exercise habits. The largest part
of the questionnaire is devoted to hypoglycemia in order to
determine its frequency, severity, symptoms, patients’ rec-
ognition of hypoglycemia, treatment methods and success,
possibilities of prevention, and their impact on the patient’s
quality of life. The questionnaire is included in the protocol
(Supplementary material).

ADDQolL |9 questionnaire

It is a standard and proven tool for validation of the impact
of diabetes on the quality of life of patients.* The offi-
cial Czech and Slovak language versions are used in the
study.

Diabetic Diary

The Diabetic Diary was developed by the study research
team as a tool for prospective monitoring of the frequency
of hypoglycemic episodes and some parameters associated
with them. It is a diary in which the patient will record, for
the period of 1 month, the circumstances associated with
hypoglycemic episodes, which are mainly the symptoms,
the time of hypoglycemia in relation to wakefulness or
sleep or to the work process (job), the causes of hypogly-
cemia, and the success of their treatment. Information on
nonadherence to the time schedule of the insulin admin-
istration and any abnormalities in the diet and physical
activity will also be recorded in the Diary.

Study interventions
The study is noninterventional.

Statistical analysis plan

Primary analysis

The primary objective of the study is to determine the per-
centage (prevalence) of insulin-treated diabetic patients with
HbA 1c levels <7.0% (for patients with diabetes type 1 and
type 2 separately). The prevalence will be calculated as a per-
centage of the patients with HbA 1c levels <7.0% (obtained
in the V1) accompanied by two-sided 95% CI.

Secondary analysis

In the secondary analysis, the prevalence of patients with
HbAlc <7.0% will be assessed in the following treatment
regimen groups for patients with type 2 diabetes: premixed
insulin, intensified insulin treatment, basal insulin and
noninsulin products, and other regimen.

Secondary analyses will also focus on the evaluation
of hypoglycemia, blood glucose self-monitoring, insulin
treatment, education about diabetes, changes in HbAlc,
weight change, quality of life, and emotional state.
Analyses will be performed both for the entire population
and independently for the specified groups of treatment
regimens.

Data obtained from the questionnaires, patient diaries,
and medical records will be presented descriptively in the
form of frequency tables. Summary statistics will be used
to evaluate continuous data. Changes in the examined con-
tinuous parameters will be tested using the Wilcoxon test
or paired #-test. The paired McNemar’s test will be used for
binary data.

Discussion
Glycemic control (HbAIc)

The latest study evaluating the level of glycemic control
achieved by diabetes patients in the Czech Republic and
Slovak Republic was carried out as part of a comparison
between the eight new European Union countries in 2007.
Specific data for the respective countries have not been
published yet. In all eight countries, the then-recommended
goal (HbAlc <6.5%, DCCT) was achieved on average
only by 13.1% of patients with type 1 diabetes and 21.4%
of patients with type 2 diabetes. The mean HbAlc level
achieved was 8.2% for type | diabetes and 7.7% for type
2 diabetes. According to DCCT, the best and worst mean
HbAlc levels achieved in the said countries were 7.7% and
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9.8%, respectively, for patients with type 1 diabetes and 7.5%
and 8.3%, respectively, for patients with type 2 diabetes.
Glycemic control in patients with type 2 diabetes treated with
insulin or oral combination therapy with insulin has not been
explored in detail in these countries.®

Glycemic control (not only in insulin-treated but also in
other patients) is influenced by many factors, which for the
sake of simplification we can call “external” (dependent on
external circumstances, eg, the development of new drugs,
their changing availability, changes in the organization and
availability of care, etc) and “internal” (depending more
on patients). External factors that could affect the achieve-
ment of glycemic control and that have been changed in the
Czech Republic since 2007 are the following: increase in
the number of patients with diabetes (from 2007 to 2012,
the number of registered patients increased from 754,961
to 841,227), increase in the number of physicians’ jobs in
the management of diabetes (from 323.37 to ~360.83 at the
corresponding ratio), and a slight increase in the number
of nursing jobs (from 368.11 to 396.51). At the same time,
there was an increase in the number of patients treated with
insulin and insulin combined with oral antidiabetic treatments
(from 188,202 in 2007 to 202,926 in 2012). Simultaneously,
the number of patients treated with metformin (alone and in
combination) also increased significantly over the same time
period, and new classes of antidiabetic drugs were discov-
ered, which may be used as a part of combination treatment
with oral antidiabetic drugs and insulin in the treatment of
type 2 diabetes." It would be rather speculative to evaluate
the effects of these changes on glycemic control, but we can
assume that more aggressive treatment (increased insulin
therapy) and wider opportunities in the combination of oral
antidiabetic agents with insulin outweigh the potentially
negative effects of the overall increase in the number of
patients and the number of patients treated with insulin, as
well as the relative stagnation in the number of diabetes-
specialized health care workers, especially in the number of
nurses who often play the role of educators in the outpatient
practice.

Another important external factor that could indirectly
affect the final glycemic control is the greater availability of
test strips for blood glucose measurements. Since the price
of the test strips decreased to almost one half compared
to that in the year 2007 and there were also changes in
the reimbursement of the strips from the public health
insurance schemes (to a certain extent, the strips are also
reimbursed to patients with less than three daily adminis-
trations of insulin), an increase in the frequency of blood

glucose self-monitoring can be expected, which can have a
positive effect on glycemic control in the groups of patients
being monitored.'¢"'

In addition to physiological and pathophysiological
factors (higher body mass index, longer duration of diabetes,
younger age, which are associated with higher HbA 1¢ levels
in patients with type 2 diabetes)," the internal factors influ-
encing the glycemic control also include a group of factors
that could be called skills and are related mainly to insulin
therapy. These factors include, in particular, adherence to
dietary recommendations and restrictions, conditions associ-
ated with hypoglycemic episodes (see later), the frequency
and use of self-monitoring, adherence to insulin therapy, and
sufficient physical activity.'®'>!° The objective of the study in
this respect is to confirm the influence of the earlier factors
and to try to determine more accurately their contribution to
the achievement of glycemic control.

The contribution of preprandial insulin analogs to gly-
cemic control compared to human insulin is unclear.?**
Similarly unclear is the contribution of routinely used basal
analogs, and the results of the studies cited herein, perhaps,
slightly favor insulin glargine, especially with respect to
type 2 diabetes.??*

This observational study could help answer these questions
as well as questions related to the results of glycemic control
for different types of insulin regimens in combination with
oral antidiabetic agents in the treatment of type 2 diabetes.

The intention to correlate some of the data obtained from
the questionnaires with the HbA 1¢ value brought about exclu-
sion of patients with the HbAlc value determined earlier
than 3 months prior to V1. Since it is common practice to
determine the HbAlc value approximately within 1 week
preceding a medical checkup and the recommended fre-
quency of determining the HbAlc value in patients treated
with insulin or insulin and peroral antidiabetic drugs is at
least four times a year, we do not assume that this exclusion
criterion may impact the evaluation of the real prevalence of
the primary end point.

Hypoglycemia

Hypoglycemia is an adverse effect of some antidiabetic
treatments (especially, insulin, sulphonylureas, and glin-
ides), which may lead to personal injury, brain damage, and
even death. In line with previous studies, we expect a higher
frequency of hypoglycemic episodes in patients with type 1
diabetes compared to type 2 diabetes, including severe hypo-
glycemia, even when using a treatment with the same insulin
regimen. We expect an increasing frequency of hypoglycemia

18 submit your manuscript

Dove

Open Access Journal of Clinical Trials 2016:8


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

A questionnaire survey of diabetes patients treated with insulin

with age and duration of diabetes within each of the subgroups
defined by the type of diabetes and type of treatment.?2

The study has been designed to determine the frequency
of hypoglycemia in routine clinical practice with regard
to different types of insulin and various types of insulin
regimens and their combinations with oral antidiabetic
agents. It should also demonstrate the correlation between the
frequency of hypoglycemia and HbA1c levels, the frequency
of severe hypoglycemia, and how hypoglycemia affects the
patient’s adherence to the treatment and his/her quality of life.
In addition, the study also monitors the level of awareness of
the warning symptoms of hypoglycemia. We will also record
the frequency of hypoglycemia resulting in acute medical
intervention, hospitalization, and/or injury and the frequency
of hypoglycemia while driving a motor vehicle.

Cardiovascular risk factors

The study follows up the basic cardiovascular risk factors,
such as blood lipid values, blood pressure, body mass index,
smoking, physical activity and exercise, and the current
and past history of cardiovascular diseases. In 2007 in the
eight new EU countries (including the Czech Republic and
the Slovak Republic), the target blood pressure values and
low-density lipoprotein-cholesterol levels were achieved
on average by 20% of patients with type 2 diabetes and by
50%—60% and 36%, respectively, of patients with type 1
diabetes (data for individual countries were not published).®
Owing to cheaper prices and the elimination of prescribing
restrictions for certain drugs and because of new drugs that
can be now used, in particular for the treatment of blood pres-
sure, we assume the target lipid and blood pressure values
will be achieved in a higher percentage of patients.

Quality of life

Quality of life has never been studied among insulin-treated
patients in the Czech Republic or the Slovak Republic. From
recent studies in countries similar to the Czech Republic or
the Slovak Republic, only the results of a study conducted
in Slovenia are available, where only 3.9% of respondents
>66 years of age with type 2 diabetes reported no impact of
the disease on their quality of life.”” Similar results can be
expected in our study. The study will also attempt to verify
the recently published result that the diabetes-related quality
of life is independently associated with the HbAlc level.”’

Ethics and data protection issues
Participation will be voluntary and will follow the ethical
aspects of confidentiality and data protection. The procedures

will be explained to the patients, and information about the
aim, design, associated potential risks and benefits, and all
relevant details of the research will be given in the informed
consent form. All patients will have to sign the informed
consent form prior to participating in the study. The data
obtained by the study will be available to the participant and
to any other authorized person, and may be used anonymously
for academic and scientific purposes. The study protocol
was approved by the Ethics Committee of National Institute
of Endocrinology and Diabetology in Lubochna, Slovak
Republic (approval date February 4, 2015).
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