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Abstract. Diabetes mellitus is a complex metabolic disease that leads to impaired organ morphology and function,
reducing patients’ quality of life and life expectancy and causing early disability. The challenges posed by diabetes itself
have been studied with a particular focus on type II diabetes. Genetic predisposition, inadequate or insufficient insulin
secretion, insulin resistance and increased body weight are the most important factors in the insulin-independent type
of diabetes. This study aims to investigate to examine the impact of education on the quality of glycoregulation in
patients with type 2 diabetes mellitus. Methodology of the Study. The study included patients with type II diabetes
mellitus of both sexes who applied the principles of education to improve glycregulation. The analysis of the methods
used to implement the training included information on the frequency and type of training provided. The study was
conducted at the Diabetes Outreach Clinic of the General Hospital of Cuprija. Results and Discussion. In this study,
great attention was paid to the educational program itself, its presentation and the motivation of the patients themselves
for the new knowledge and integration into their lifestyle habits. During the intensive implementation of the training,
the respondents were constantly motivated to actively participate in the program, which led to good results and showed
the way. By applying the educational principles in the self-control program, satisfactory glycoregulation and thus
control of the disease was achieved. It has been shown that in addition to proper education of patients with diabetes,
medical staff should also be continuously trained, because without thorough training of educators, patient education
cannot be successful. By applying the principles of education and self-control, we have enabled patients with type IT
diabetes to integrate the disease into their personality, change their behavior, and accept all the limitations that such a
life entails. The treatment itself requires a multidisciplinary approach in which the principles of self-control and
education are adapted to the individual. Conclusion. The data obtained in this way could contribute to the appropriate
planning and implementation of educational programs aimed at achieving the best possible quality of life for people
with type II diabetes. There is no single model, but the basis of this model is based on lifestyle modification that includes
dietary correction with dosed physical activity, appropriate treatment, and regular health checks to prevent chronic
complications and the development of early disability. The frequency and type of education provided has a significant
impact on achieving optimal quality of glycoregulation and correcting metabolic and cardiovascular disorders.
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1. INTRODUCTION

Diabetes mellitus (DM) is a complex metabolic
disorder fundamentally characterised by a permanent
disturbance of glycoregulation and altered sensitivity of
peripheral tissues to insulin, primarily muscle and
adipose tissue. Diabetes can cause morphological
damage and dysfunction of individual organs, which
over time lead to a decrease in the patient’s quality and
length of life and the onset of early disability [1, 2]. The
challenges posed by diabetes have been studied
extensively, with particular emphasis on type II diabetes
[3]. Type II diabetes mellitus is an aetiopathogenetically
heterogeneous disease. Diabetes is not only an
individual health problem but also has significant social
and medical implications, affecting an average of 2—5%
of the total population [4, 5].

Currently, both globally and in our country,
programmes for early detection and appropriate
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treatment of diabetes are being implemented to prevent
acute complications and to halt or slow the progression
of chronic complications. For example, a study
conducted in Russia from 2002 to 2007 indicated that
the prevalence of diabetes mellitus increased by 16.3%,
while the incidence of type II diabetes mellitus rose by
45% [6,7, 8].

Genetic predisposition, defective or insufficient
insulin secretion, insulin resistance, and weight gain are
the most important factors in non-insulin-dependent
diabetes [9, 10].

Itis believed that the genetic basis plays a significant
role in the development of non-insulin-dependent
diabetes; however, no definitive genetic markers have
been identified to date [11, 12]. It is believed that the
genetic basis plays an important role in the
development of non-insulin-dependent diabetes. Still,
no definitive genetic markers have been identified to
help determine individuals at high risk. The inheritance
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of this type of diabetes is assumed to be polygenic. High
insulin levels with hyperglycaemia indicate insulin
resistance [13, 14, 15].

One of the first papers on insulin resistance was
published in 1879 by Launcereux and Lapiette, who
described “thin and obese diabetic patients”. The first
direct statement of the concept of insulin sensitivity or
resistance was made by H. Himsworth in 1936 in The
Lancet, describing “insulin-sensitive” and “insulin-
insensitive” diabetes. This approach was quickly
abandoned, and after 40 years, Himsworth’s hypothesis
was accepted by the National Diabetes Data Group [1].
Since glucose transport is one of the first limiting factors
in glucose metabolism and is downregulated in T2DM,
the GLUT4 gene was considered a candidate for
elucidating the molecular mechanisms involved in
peripheral insulin resistance. However, no correlation
was found between insulin resistance and reduced
GLUT4 expression in T2DM, as reduced GLUT4
expression is also present in some healthy individuals.
Impaired GLUT4 transport to the muscle cell
membrane surface upon insulin stimulation was
observed. [16, 17, 18, 19, 20]

Changes in the neuroendocrine system, particularly
in specific regions of the hypothalamus, can lead to
imbalances in insulin secretion, insulin resistance, and
obesity [13, 11].

Since individual genetic traits cannot be changed, it
is necessary to intensify research aimed at identifying a
specific genetic marker that would allow the detection
of individuals at high risk of developing diabetes. Until
this is achieved, prevention of type II diabetes should
focus on identifying individuals who exhibit glucose
intolerance, central obesity, and a family history of
diabetes [13 9, 12]. It is generally recognised that,
although identifying individuals at high risk of
developing diabetes is important for preventive efforts,
this will have only a limited impact on the national
diabetes rate. Measures that reduce this risk across the
entire population are also needed.

Further research should re-evaluate environmental
factors and their effects before the onset of diabetes,
investigate the biochemical pathway of hyperglycaemia,
and seek specific means to correct the disturbed
biochemical processes [21, 22]. Research should enable
targeted intervention in predisposed individuals to
prevent the development of non-insulin-dependent
diabetes [1]. It is known that the results of therapy, diet,
and daily activities are reflected in fluctuations of
glucose levels in the blood and urine, which are the first
indicators of the level of diabetes regulation.

The adoption of a healthy lifestyle (appropriate
nutrition, properly regulated physical activity,
maintaining an ideal body weight, quitting smoking,
and reducing alcohol consumption) is a goal that every
society should pursue, as it can significantly reduce the
incidence of type II diabetes and other chronic diseases.
[13,23].

Modern methods for early detection of the disease,
effective organisation of the health service, and
increasing patient awareness about the disease itself
contribute to the earliest possible diagnosis of diabetes.
Through appropriate treatment, this can prevent the
development of acute and chronic complications,
thereby improving quality of life [24]. Patients should
never remain or become passive observers. Learning
about a chronic disease requires patients to establish a

93

balance of all adaptation mechanisms that help them
psychologically overcome the disease and integrate it
into their own identity. The challenges imposed by
diabetes, particularly type II diabetes, have been
studied in detail. Despite the acquisition of new
knowledge, progress in diabetes control depends not
only on increasing patient information or changing
patient behaviour, but also on proven methods for
improving the health system to achieve the best possible
outcomes.

This research aims to examine the impact of
education on the quality of glycoregulation in patients
with type 2 diabetes mellitus.

This study also aims to determine the level of
education among patients with type 2 diabetes mellitus
and to analyse the methods of education provided. In
line with these objectives, the main working hypothesis
was defined as follows:

Ha: The implementation of the education
programme will have a significant impact on improving
the quality of glycoregulation, regardless of the type of
hypoglycaemic and antidiabetic therapy applied.

In addition to the main research hypothesis, an
auxiliary research hypothesis was defined:

Ha: The frequency and type of education provided
will have a significant impact on achieving optimal
quality of glycoregulation and improving metabolic and
cardiovascular disorders.

2. RESEARCH METHODOLOGY

The study included patients of both sexes with type 2
diabetes mellitus who applied educational principles to
improve glycoregulation. The analysis of educational
methods included collecting information on the
frequency and type of education provided. All patients
were assessed during visit 1 according to the type of
education programme. During the two-month follow-
up, the application of educational knowledge and self-
monitoring was observed to analyse the importance of
these methods in achieving optimal glycoregulation
control.

Patient education was assessed according to the type
of education provided, which included: individual
contact with a doctor; a planned conversation that
incorporates elements of a personal discussion but is
structured and focused on specific aspects relevant to
the treatment and management of type 2 diabetes
mellitus; participation in a small group through
organised lectures and workshops; and individual
conversation followed by subsequent inclusion in
lectures and seminars via small group work.

The examination was conducted at the Diabetes
Counseling Centre of Cuprija General Hospital. The
results were analysed using appropriate statistical tests
(ANOVA), depending on group size, characteristic type,
and distribution. Statistical analysis was performed
both within and between the defined groups.

3. RESULTS AND DISCUSSION

The influence of gender and average age of patients
on the selection and implementation of specific types of
education is presented in Table 1.
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Table 1. Age and gender distribution of patients in
relation to the type of education applied

Small Individual
Individual Planned interview +
. . . . group
interview | interview small group
work
work
Women| 15/46.9 20/61.8 11/68.8 9/47.4
Men 17/53.1 13/38.2 5/31.3 10/52.6
Age 57.619.2 61.2+6.7 | 57.319.3 61.0517.7

Data are presented as numbers/percentages and as mean values +
standard deviations.
NS for all parameters.

The analysis using the Chi-square test did not show
any significant difference in gender distribution
between groups with different types of education,
indicating that gender did not influence the type of
education applied. The analysis of variance did not show
any significant difference in the average age of patients
between groups with different types of education
(ANOVA, F = 1.66, p = NS) (Table 1).

The level of education of the patients examined is
shown in Figure 1. Women predominate in subgroups
with a lower level of education, while men predominate
in subgroups with a higher level of education (Figure 1).
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*p < 0.05 compared to higher education and secondary education

Figure 1. Education of the examined patients

The analysis using Fisher’s exact probability test
shows a significant predominance of women in the
group of illiterate and primary school patients
compared to the group with secondary and higher
education.

100
50 ® woman
Hman
0

Passive Fast Exercises Combined
walking physical
activities

Figure 2. Type of physical activity performed by
the examined patients in relation to gender

The implementation of the physical activity
programme in the studied patients with type II diabetes
mellitus, in relation to gender, is shown in Figure 2.

The implementation of the physical activity
programme in the studied patients with type II diabetes
mellitus, in relation to gender, is shown in Figure 2.

The type of physical activity applied did not differ
significantly between genders in the studied patients
with type II diabetes mellitus (Figure 2).

Figure 3 shows the type of type 2 DM therapy in
relation to gender.
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Figure 3. Type of DM type 2 therapy in relation to the gender
of the patient

The lipid status in the studied patients was assessed
based on triglyceride and total cholesterol values. The
results are shown in Table 2.

Table 2. Values of lipid parameters in the examined patients

Triglycerides Cholesterol
(mmol/1) (mmol/1)
Women 2.5+1.9 6.112.2
Men 2.5+1.7 6.2+1.4
Total 2.611.8 6.1+1.9

Data are presented as mean value =+ standard deviation;
Triglycerides — triglycerides (mmol/1), Cholesterol — total cholesterol
(mmol/1); NS for all parameters

The analysis performed using the Student’s t-test
did not show any significant difference in lipid indicator
values between the sexes (Table 2).

Figure 4 shows that almost half of the patients
examined (45.5%) monitor their glycaemia once a
month in the laboratory of the relevant health
institution, while a third of patients do so twice a month.

Self-monitoring of body weight was determined by

the number of body weight measurements taken at
home and in outpatient settings.
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Figure 4. Frequency of body weight
measurement in home and outpatient settings
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The largest proportion of patients with type II
diabetes mellitus monitor their body weight once a
month (45.5%), while almost 10% do not monitor their
body weight at all (Figure 4).

The quality of glycoregulation, assessed by
glycosylated haemoglobin A1c values and morning and
postprandial glycaemia values in relation to the
frequency of self-monitoring, is shown in Table 3.

Table 3. Quality of glycoregulation and
frequency of self-measurement of glycaemia

Fasting blood lﬁgig’ggg;i Hl;Alc
glucose (mmol/1) Gl (%)

1 8.0t1.5 12.5+1.8* 8.5+1.2

2 8.6+2.9 13.04£3.8 9.4%2.6

3 7.7£2.0 12.5+2.5% 8.0+1.3

4 8.96+2.5 13.843.3 9.6£1.6
5 9.8+2.6 14.1£2.8 10.0%3.1
Total 8.4+2.3 13.07£3.03 9.06+2.3

Data are presented as mean value + standard deviation; NS for all
parameters.

1 — once a week; 2 — twice a week; 3 — three times a week; 4 — four times
a week; 5 — five times a week.

The quality of glycoregulation, as assessed by
morning and postprandial glycaemia values and
glycosylated haemoglobin values, does not show
significant variation in relation to the frequency of self-
monitoring of glycaemia. It has been shown that
patients who use a self-monitoring device daily have
slightly worse results, but this is probably a
consequence of poorer glycaemic regulation and a
current greater need for its use (Table 3).

The frequency of laboratory monitoring of
glycaemia and its significance for lipid and
cardiovascular indicators is shown in Table 4.

Table 4. Lipid and cardiovascular indicators for
different frequencies of laboratory determination.

ighcrides|cholsterl| 0L | e
(mm Hg) | (mm Hg)

1 2.21+2.2 | 5.243+2.6 | 133.5t19 85.00t9
2 2.66+1.7 | 5.900%+1.6 | 137.6+21 84.40+10
3 2.24+1.3 |6.360%2.07| 130.6+22 80.63+10
4 2.20+1.2 | 5.083%1.6 | 140.0£20 81.67+9
Total 2.59+1.8 6.17+1.9 | 135.6£20 82.7+10

1 — once in 2 months; 2 — once a month; 3 — twice a month; 4 — three
times a month.

Data are presented as mean value + standard deviation.

NS for all parameters.

The analysis (ANOVA test) did not confirm the
existence of a significant difference in the values of lipid
and cardiovascular indicators between subgroups with
different frequencies of glycaemic control under
laboratory conditions (Table 4).
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The prevalence of individual types of education
programmes among patients with type 2 diabetes
mellitus is shown in Figure 5.

35 1
30 ¢
251
on v

01 — individual conversation; O2 — planned conversation; O3 — work in
a small group; O4 — individual conversation + small group work

Figure 5. Types of educational programmes implemented

The most common types of education provided to
patients with type 2 diabetes mellitus were individual
and planned interviews, while small group work and a
combination of individual interviews and small group
work were recorded in a significantly smaller
percentage (Figure 5).

To gain preliminary insight into diabetes education,
the International Diabetes Federation (IDF) surveyed in
2008. The survey results provided insight into the role
of diabetes education [25].

The results showed that diabetes education was
integrated into national diabetes programmes in two-
thirds of the countries with such a programme. The
results also indicated that education was continuously
implemented, but had shortcomings related to the lack
of information sources, particularly regarding the
number of educators, and that people with diabetes did
not have the time or support from their employers to
participate in education. This survey also identified
obstacles that should be addressed by further research
[26, 27]. The development of education programmes
worldwide will also help to resolve these problems.

One hundred respondents participated in the
survey. The study included 100 respondents: 45% male
and 55% female, with an average age of 59.4 years.
There was a higher proportion of women with a lower
educational profile.

The diet and physical activity of the respondents, as
the basis of therapy for patients with type II diabetes
mellitus, indicated the need to guide their lifestyle
habits towards healthier choices and to educate them
accordingly, enabling them to achieve this
independently.

The largest number of respondents were on oral
antidiabetic therapy, with a predominance among
women.

All respondents participated in an education
programme from the beginning of the study, where they
acquired new knowledge about their disease and the
necessary measures to improve their quality of life.
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The education programme was implemented in
several stages, with different visits to the respondents.
Based on the results, the greatest interest was shown in
education through individual conversations and small
group work, while other types were less represented.
Regarding gender, age, and education level, the
research results showed these factors were not decisive
for participation in the education programme.

The quality of the implemented educational
programme was evident in the more frequent
engagement in higher levels of physical activity among
respondents who participated in education through
small group work and individual conversation
combined with small group work. The impact of
education was also observed in the values of morning
and postprandial glycemia, as well as in lipid status
values after the educational programme began.

Throughout the study, all effects of self-control and
education for patients with type II diabetes included in
the research were monitored during visit 1 and visit 2,
with a one-month interval between visits. During this
period, patients received additional motivation to
adhere to educational advice.

Monitoring the effects of the educational
programme showed a decrease in morning and
postprandial glycemia values among respondents who
received education through small group work and
individual conversation combined with small group
work. A reduction in HbAic values was also
demonstrated by respondents who participated actively
in small group education and individual discussion
combined with small group work. The impact of
education on HbA1c values was monitored over 17 years
in a large study called the HOORN Study [28, 29]. This
study included 1,952 participants in 1989 and 1,718
participants in a new version conducted in 2006.

The results of this study showed an increase in
HbA1c values in both sexes at the very beginning of the
study, indicating inadequate self-management of the
disease and the need for an urgent response. The
findings also showed that HbA1c values decreased, but
not significantly, which remains a cause for concern.
The impact of education on nutrition was evident in the
improvement of food consumption habits compared to
the start of the study. Subjects who adjusted their eating
habits demonstrated better glycoregulation parameter
values. These results are consistent with those of the
DEPLAN study conducted in Athens [30]. In that study,
education was shown to correlate with weight loss, with
an average reduction of 4.7+1.0 kg (1.1% of initial body
weight). Consequently, the percentage of patients with
any glucose abnormalities decreased after the education
(68% at baseline, 53.6% one year after the start of the
education).

The impact of education on the quality of life of
patients with type II diabetes is a research focus in many
countries, aiming to prevent the disease itself. In Great
Britain, the DESMOND structured educational
programme was developed for patients with type II
diabetes mellitus [31]. The programme included a one-
year study in which data on lifestyle, nutrition, physical
activity, and habits were collected [32]. The educational
component involved applying knowledge about the
correct approach to diabetes management. Comparing
the results from this study with those from the
implementation of the DESMOND educational
programme, it can be concluded that the level of patient

education is fundamental for adequate disease control.
This study also demonstrated significantly better
regulation of glycaemic parameters following
education, indicating that this is an area requiring
further attention.

In this study, considerable attention was given to the
education programme itself, its delivery, and the
motivation of patients to acquire new knowledge and
integrate it into their daily habits. During the intensive
implementation of education, participants were
consistently encouraged to actively engage in the
programme, which produced positive results and
indicated the appropriate course of action. By applying
educational principles within the self-control
programme, satisfactory glycaemic regulation was
achieved, and consequently, effective disease
management.

It has been demonstrated that, in addition to
providing adequate education for patients with
diabetes, medical staff must also receive ongoing
training, as successful patient education is not possible
without well-educated educators.

By applying the principles of education and self-
control, we enabled patients with type II diabetes to
integrate the disease into their self-identity, modify
their behaviour, and accept the limitations associated
with this condition. The treatment itself requires a
multidisciplinary approach, in which the principles of
self-control and education are tailored to the individual

[33, 34, 35].

4. CONCLUSION

The data obtained in this way could contribute to the
effective planning and implementation of education
programmes, to achieve the best possible quality of life
for people with type II diabetes. There is no single
model, however, the foundation is based on lifestyle
changes, including dietary correction with prescribed
physical activity, appropriate treatment, and regular
health checks, all aimed at preventing chronic
complications and the development of early disability.
The frequency and type of education provided have a
significant impact on achieving optimal glycaemic
control and correcting metabolic and cardiovascular
disorders.
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