Monika Pliszka'->A¢PEF
ORCID: 0000-0002-3746-8497

Leszek Szablewski'CEF
ORCID: 0000-0002-7868-679X

Evaluation of the Effectiveness
of a 26-Week Multidisciplinary Patient Education Program
for Subjects with Type 2 Diabetes in Poland

Katarzyna Agnieszka Kowalska3*8¢

ORCID: 0000-0002-5395-0523

Michat Lis?EF
ORCID: 0000-0001-7675-398X

Chair and Department of General Biology and Parasitology, Medical University of Warsaw, Poland;
2Internal Medicine Department, Endocrinology and Diabetology Sub-department, and Nephrology
Sub-department with Dialysis Station, Czerniakowski Hospital, Warsaw, Poland;

3 Akademia Nauk Stosowanych im. Jézefa Gotuchowskiego, Ostrowiec Swietokrzyski, Poland

A — research concept and design, B — collection and assembly of data, C — data analysis and interpretation,
D — writing the article, E — critical revision of the article, F — final approval of article

DOI: 10.26399/rmp.v29.4.2023.27/m.pliszka/k.a.kowalskal/l.szablewski/m.lis

ABSTRACT

Evaluation of the Effectiveness of a 26-Week Multidiscipli-
nary Patient Education Program for Subjects with Type 2
Diabetes in Poland

Pliszka M."? Kowalska K.A.®> Szablewski L." Lis M.?

! Chair and Department of General Biology and Parasitology, Med-
ical University of Warsaw, Poland; ? Internal Medicine Department,
Endocrinology and Diabetology Sub-department, and Nephrolo-
gy Sub-department with Dialysis Station, Czerniakowski Hospital,
Warsaw, Poland; ® Akademia Nauk Stosowanych im. Jézefa Gotu-
chowskiego, Ostrowiec Swietokrzyski, Poland

STRESZCZENIE

Ocena skutecznosci 26-tygodniowego programu edukacyj-
nego prowadzonego przez zespoft interdyscyplinarny u pa-
cjentéw z cukrzycg typu 2 w Polsce
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Introduction. Diabetes education is an integral element of diabe-
tes therapy, implemented based on a properly prepared education
program. All individuals with diabetes should participate in diabetes
education about the importance of blood glucose management, life-
style changes including diet control and physical exercise to acquire
knowledge and skills for diabetes self-management and to avoid
complications associated with diabetes.

Objective. To determine the effectiveness of a 26-week, multidis-
ciplinary diabetes education program among patients with type 2
diabetes attending outpatient clinics in Ostrowiec Swigtokrzyski. The
program’s effect on biochemical and anthropometric parameters, as
well as impact of education on the level of knowledge and attitude
towards diabetes, were evaluated.

Methods. The study included 174 adult patients with type 2 diabe-
tes, divided into two groups: a study group (113 patients) who partic-
ipated in a 26-week diabetes education program, including physical
activity classes, and a control group who only attended routine visits
at the diabetes clinic. Of the 113 subjects in the control group, 52 did
not report for the follow-up examination and were removed from the
program, so the final analysis was based on data from 61 control
individuals. All patients underwent biochemical and anthropometric
tests (fasting glucose, HbA,, total cholesterol, LDL, HDL, triglycer-
ide levels, body weight, BMI, waist and hip circumference, WHR,
systolic and diastolic blood pressure) at the beginning and end of
the program (0 and 26 weeks). The study group also completed two
questionnaires regarding educational needs, behaviors, and atti-
tudes related to diabetes (at 0, 13, and 26 weeks).

Wstep. Nieodtgcznym elementem terapii cukrzycy jest edukacja dia-
betologiczna, realizowana w oparciu o odpowiednio przygotowany
program edukacji. Wszyscy pacjenci z cukrzycg powinni uczestni-
czy¢ w edukacji na temat kontroli glikemii, modyfikacji stylu zycia
obejmujgcej zasady prawidfowego zywienia i reqularnej aktywnosci
fizycznej, by zdobywac wiedze i umiejetnosci w zarzadzaniu cukrzy-
cg oraz by unikngc¢ powiktar cukrzycowych.

Cel pracy. Celem podjetych badan byto sprawdzenie skutecznosci
26-tygodniowej kompleksowej edukacji zdrowotnej prowadzonej
przez zespdt interdyscyplinarny u pacjentow z cukrzycg typu 2, le-
czonych w poradniach diabetologicznych w Ostrowcu Swigtokrzy-
skim. Skuteczno$¢ edukacji oceniana byta na podstawie wynikéw
badan biochemicznych i antropometrycznych pacjentéw oraz ich
poziomu wiedzy i postawy wobec choroby.

Materiat i metody. Badanie przeprowadzono wsréd 174 pacjentow
Z cukrzycg typu 2, podzielonych na dwie grupy. Grupa badana obej-
mowata 113 0sob, ktére przez 26 tygodni uczestniczyty w komplek-
sowym programie edukacji diabetologicznej, potgczonym z zajecia-
mi aktywnosci fizycznej. Do grup kontrolnej zakwalifikowano réwniez
113 0s0b, ktore nie uczeszczaty na edukacje. W czasie trwania ob-
serwacji, 52 osoby z grupy kontrolnej nie zgftosity sie na badania,
wiec analizowano dane jedynie 61 0sob. Wszystkich pacjentow pod-
dano badaniom biochemicznym i antropometrycznym (glukoza na
czczo, cholesterol catkowity, LDL, HDL, trojglicerydy, HbA, ., masa
ciata, obwdd tali, obwdd bioder, BMI, WHR oraz cisnienie tetnicze
krwi) w O | 26 tygodniu programu. Pacjenci z grupy badanej wypet-
niali dodatkowo dwie ankiety dotyczgce potrzeb edukacyjnych oraz



M. Pliszka, K.A. Kowalska, L. Szablewski, M. Lis, Evaluation of the Effectiveness of a 26-Week Muiltidisciplinary Patient ... 79

To assess the educational program’s effectiveness, the study and
control groups were compared through appropriate statistical me-
thods at 26 weeks, and the study group before and after the program
(at 0 and 26 weeks).

Results. Before starting the educational program, the study group
did not differ statistically significantly from the control group, except
for HDL and blood pressure levels. At the end of the program, pa-
tients in the study group achieved significantly better results for fast-
ing glycemia, triglyceride levels, HbA, ., body weight, waist and hip
circumference, and diastolic blood pressure than the controls. The
educated group also demonstrated significantly improved behavior
and attitudes towards diabetes, including awareness of diabetes
management, self-control, compliance with the therapeutic team’s
recommendations, and coping with the disease.

Conclusions. Comprehensive diabetes education, including regular
physical exercises, delivered by a multidisciplinary care team, sig-
nificantly improves biochemical and anthropometric parameters in
patients from the study group compared to patients from the control
group. Diabetes education also positively impacts patients’ knowl-
edge and awareness of diabetes management. Participating in an
educational program brings greater benefits to patients compared to
attending traditional visits at an outpatient clinic alone.

Ongoing comprehensive education is needed to maintain the long-
term effectiveness of interventions.

Keywords: type 2 diabetes, diabetes education, multidisciplinary
care team, physical activity, self-control

Introduction

Type 2 diabetes (T2D) is a complex metabolic disor-
der characterized by chronic hyperglycemia, leading
to both microvascular and macrovascular compli-
cations. It poses a significant health, economic, and
social challenge worldwide, as the associated disabil-
ities not only reduce the quality of life but also esca-
late medical expenses. According to the International
Diabetes Federation, diabetes has reached epidemic
proportions globally. In Poland, the adult prevalence
of diabetes was reported at 7% in 2021, affecting
approximately three million people, including about
one million undiagnosed cases.[1] The morbidity as-
sociated with diabetes in Poland varies by province,
with the highest percentages recorded in the Slgskie
(5.5%) and todzkie (5%) Voivodeships.[2] In the
Swietokrzyskie Voivodeship, where this study was
conducted, the prevalence was 4.6%.[2]

Education on lifestyle modifications is crucial for all
diabetes patients to help manage their blood glucose
levels. Obese patients, in particular, should be encour-
aged to lose weight, engage in physical activity, and
follow a healthy diet. Self-monitoring of blood glucose
levels is a vital component of diabetes self-manage-
ment, enabling patients to take responsibility for their

zachowarn i postaw zwigzanych z cukrzycg (w 0, 13 i 26 tygodniu
programu). W celu oceny skutecznosci przeprowadzonej edukaciji,
za pomocg odpowiednich metod statystycznych, porownano grupe
badang i kontrolng w 26 tygodniu programu edukacyjnego oraz gru-
pe badang przed i po edukacji (w 0 i 26 tygodniu programu).
Wyniki. Przed rozpoczeciem programu edukacyjnego grupa ba-
dana nie roznita sie istotnie statystycznie od grupy kontrolnej (poza
HDL i cisnieniem tetniczym). W 26 tygodniu programu edukacyjnego
pacjenci z grupy badanej osiggneli znacznie lepsze wyniki w zakre-
sie: glikemii na czczo, trojglicerydow, HbA, ., masy ciata, obwodu talii
i bioder oraz rozkurczowego ci$nienia tetniczego krwi.

Po 26 tygodniach programu edukacyjnego u pacjentéw z grupy
badanej nastgpita istotna statystycznie poprawa prawie wszystkich
parametrow (poza HDL) w poréwnaniu ze stanem w 0 tygodniu.
Ponadto, w grupie badanej nastgpita rowniez poprawa zachowan
i postaw wobec choroby: poprawita sie $wiadomos¢ postepowania,
samokontrola, stosowanie sie do zalecen zespotu terapeutycznego,
postawa wobec choroby.

Whioski. Kompleksowa edukacja diabetologiczna prowadzona
przez zespo6t interdyscyplinarny, uwzgledniajgca regularny wysitek fi-
zyczny, wplywa znaczgco na poprawe wskaznikow biochemicznych
i antropometrycznych u pacjentéw z grupy badanej w poréwnaniu
z pacjentami z grupy kontrolnej. Edukacja diabetologiczna korzyst-
nie wplywa réwniez na wiedze pacjentéow oraz ich $wiadomosc
postepowania w cukrzycy jako chorobie przewlektej. Udziat w pro-
gramie edukacyjnym przynosi wieksze korzysci pacjentom w po-
réwnaniu do odbywania samych tylko tradycyjnych wizyt w poradni
diabetologicznej. Ciggta kompleksowa edukacja diabetologiczna jest
konieczna, aby utrzymac dfugoterminowg skutecznosc interwencji.

Stowa kluczowe: cukrzyca typu 2, edukacja diabetologiczna, ze-
spot interdyscyplinamy, aktywno$¢ fizyczna, samokontrola

diabetes management. Healthcare professionals
should educate patients how to manage and live with
diabetes. However, in the USA, less than 50% of indi-
viduals with diabetes receive educational services,[3]
and in Poland, access to qualified diabetes educators
remains a challenge, with diabetes education un-
derutilized.

Diabetes education, delivered through well-pre-
pared educational programs, is an essential part of
diabetes therapy. It is expected that by improving their
knowledge of diabetes, patients will gain a better un-
derstanding of their condition, develop improved cop-
ing skills, and thus have a more significant impact on
disease progression and its complications. Numerous
studies have demonstrated that structured education
programs on diabetes self-management can ena-
ble patients to navigate barriers associated with the
disease and address real-life challenges, leading to
marked improvements in various diabetes outcomes,
including glycemic control.[4-7]

In Poland, the majority of implemented diabetes edu-
cation programs are informal and often comprise short-
term courses conducted by diabetes nurse educators
and diabetologists during routine outpatient clinic visits
or hospital stays in diabetes wards. To confirm the value
of longer-term formal courses, this study aims to assess
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the effectiveness of a comprehensive 26-week course
delivered by a multidisciplinary care team among pa-
tients with T2D. The effectiveness of education was
evaluated based on changes in the biochemical and
anthropometric parameters of the patients, as well as
their knowledge and attitude towards their disease.

Research Design and Methods

Subjects and Basic Information about the
Study

The research was conducted and completed before
the onset of the COVID-19 pandemic. It involved
174 adult patients with T2D from three outpatient
diabetes clinics in the Swietokrzyskie Voivodeship,
Poland. Eligible participants had been diagnosed
with diabetes for at least one year. The participants
were divided into two groups: those who attended the
course and those who did not.

Initially, 226 individuals were enrolled and divided
into a study group and a control group, each com-
prising 113 people. Study group members attended
the diabetes education program for 26 weeks, while
control group members did not participate in the pro-
gram. Due to a lack of follow-up (at weeks 13 and 26),
52 participants from the control group (4 treated with
insulin and 48 treated only with oral antidiabetic drugs)
were excluded, leaving 61 individuals in the control
group for the final analysis, which was based on data
from 174 participants. The diagnosis of diabetes con-
formed to the guidelines of Diabetes Poland and the
American Diabetes Association.[8,9]

Ethical Approval

All procedures in studies involving patients were con-
ducted in accordance with the ethical standards of
the institutional and/or national research committee,
as well as with the 1964 Helsinki Declaration and its
later amendments and comparable ethical standards.
The research protocol received approval from the Bio-
ethics Committee of the Faculty of Health Sciences at
Jan Kochanowski University, Kielce, Poland.

Preparation of the Patient Education Program

The program was designed based on the recommen-
dations of the Polish Diabetes Association regarding
education, with particular focus on the following prin-
ciples: patient education should support self-manage-
ment and lifestyle modifications according to a recom-
mended diet and physical activity; the program should
aim to develop practical skills that could influence the
disease progression, not just impart knowledge alone;
and program should involve members of various med-
ical professions.[8]

Review of Medical Practice, 2023; Vol. XXIX, No. 4

Based on these guidelines, an original 26-week
comprehensive education program for people with
T2D attending diabetes outpatient clinics was created:
“Szkota edukacji dla pacjentéw z typem 2 cukrzycy”
(School of Education for Patients with Type 2 Diabe-
tes). This program was implemented by a multidiscipli-
nary team of three diabetologists, three diabetic nurse
educators, a nutritionist, a psychologist, a physical ac-
tivity instructor, and a public health specialist (who also
coordinated the project). The intervention focused on
group education sessions, combined with face-to-face
time with specialists for patients who required addi-
tional support.

The educational program consisted of theoretical
and practical sessions (once a week for 120 minutes)
intended to improve patients’ knowledge and skills
regarding diabetes management, and physical ac-
tivity sessions (twice a week, 120 minutes in total) to
emphasize patients’ role and impact on the course of
diabetes. Each week, a different member of the multi-
disciplinary team led the theoretical component. The
educational program covered a wide range of diabe-
tes-related topics, including the pathophysiology of
diabetes, diabetes control through diet and exercise,
patient self-care behaviors (dietary habits, physical
activity levels), self~-management skills (medication
administration, use of equipment, glucose self-mon-
itoring), compliance with the therapeutic team’s rec-
ommendations, diabetes complications, foot care,
motivation and behavioral strategies, psychological
problems, quality of life and health service utilization.

The physical activity component was tailored to the
individual patient needs and capabilities. Sessions
included a warm-up, proper training and stretching,
and relaxation exercises at the end, conducted either
indoors or outdoors by a certified physical activity in-
structor.

Data Collection and Outcome Measures

Participants were recruited from outpatient clinics
over a two-week period, with none having previous-
ly attended any diabetes education program. Written
informed consent was obtained from all participants
prior to their involvement in the study.

The program coordinator, Katarzyna Agnieszka
Kowalska, collected patient data using case report
forms. The collected data included: patient demo-
graphic, socio-economic profile (urban vs rural resi-
dence, occupation), duration of diabetes, current treat-
ment (oral antidiabetic drugs, insulin or combination
of both), glycemic control (fasting glucose and HbA, ),
lipid profile (total cholesterol (TC), high density lipo-
protein (HDL), low density lipoprotein (LDL), triglycer-
ide levels (TG)) and physical measurements: height,
weight, waist and hip circumferences, body mass in-
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dex (BMI), waist-to-hip ratio (WHR), and blood pres-
sure.

Blood for biochemical tests was collected from the
participants in the morning after fasting overnight.
The biochemical tests and physical measurements
were performed at the program’s start (week 0), and
conclusion (week 26). In addition, the patients in the
study group completed two questionnaires on their
educational needs, behaviors, and attitudes related
to diabetes (at week 0, 13 and 26).

Questionnaire No. 1: Educational Needs

Patients from the study group rated their interest in
the following 11 diabetes-related topics: (1) risk fac-
tors for type 2 diabetes, (2) pathogenesis, (3) treat-
ment methods, (4) self-control and self-management
strategies, (5) dietary principles, (6) physical activity
in diabetes, (7) complications of diabetes, (8) progno-
sis, (9) psychological support, (10) pharmacological
treatment, and (11) herbs and dietary supplements
in diabetes. Interest in each topic was assessed on
a 10-point scale, where 1 indicated the lowest interest
and 10 the highest.

The survey results allowed the therapeutic team to
tailor the class topics to meet patients’ needs and ex-
pectations.

Questionnaire No. 2: Patient Awareness, Be-
haviors and Attitudes Related to Diabetes

This questionnaire aimed to evaluate participant be-
haviors concerning diabetes management, self-con-
trol, compliance with the therapeutic team’s recom-
mendations, and coping with the disease. It comprised
18 questions (see supplemental material), with re-
sponses rated on a five-point scale: “no” (1 point), “not
really” (2 points), “it is difficult to say” (neither yes nor
no) (3 points), “I think so” (4 points), and “definitely”
(5 points). In most cases the answer “definitely” gave
the highest score and indicated the best health choices.

Statistical Analysis

All case report forms were digitized and analyzed us-
ing SPSS Statistics 22 (IBM). Descriptive statistics
(mean + SD, minimal and maximal values) were cal-
culated for age, diabetes duration, and biochemical
and anthropometric characteristics. Treatment type,
gender distribution, place of residence and occupation
were summarized as percentages.

Differences in biochemical and anthropometric pa-
rameters (including age, gender distribution, fasting
glucose, HbA, , TC, LDL, HDL, TG, body weight, BMI,
waist and hip circumference, WHR, blood pressure)
between the study and control groups, as well as with-
in the study group before and after the education pro-

gram, were evaluated using an unpaired t-test. The
Greenhouse-Geisser test with the Bonferroni correc-
tion was employed to compare various parameters in
the study group at weeks 0, 13, and 26 of the program:
educational needs (questionnaire no.1), attitude to-
ward diabetes, awareness of diabetes management,
self-control, compliance with the therapeutic team’s
recommendations and coping with the disease (ques-
tionnaire no.2).

A probability value of <0.05 was considered statis-
tically significant.

Results

Comparison of the Study and Control Groups
at the Start of the Program

The study group comprised 113 patients, while the
control group included 61, following the exclusion of
52 control participants. A significantly higher propor-
tion of the study group was female (n = 79; 69.9%)
than the control group (n = 30; 49.2%) (p = 0.007). In
addition, a significantly larger percentage of the study
group lived in an urban setting compared to control
group (98.2% vs 73.8%; p<0.001). The mean (xSD)
age of the participants was 65.7 (+7.3) years in the
study group and 65.2 (£10.4) years in the control
group (p = 0.643).

The mean (+SD) duration of diabetes was 11.52
(£7.3) years for the study group and 9.7 (+6.6) years
for the control group (p = 0.122). Regarding treatment,
17.7% of the study group (n = 20) were receiving in-
sulin, 27.4% (n = 31) insulin and oral antidiabetic
drug (OAD), and 54.9% (n = 62) only OAD. In con-
trast, 31.1% of the control group (n = 19) were treated
only with insulin, 41% (n = 25) with insulin and OAD,
and 27.9% (n = 17) only OAD. In total, a significantly
lower proportion of the study group (n = 51; 45.1%)
took insulin alone or in combination with OAD than
the control group (n = 44; 72.1%) (p = 0.001). Statis-
tical differences in the therapy method between the
study and control groups resulted from the exclusion
of 52 participants from the control group (4 patients re-
ceiving insulin and 48 patients treated only with OAD).
No statistically significant differences were found be-
tween the study and control groups in terms of age,
occupation, or diabetes duration.

Table 1 summarizes baseline metabolic and an-
thropometric characteristics of the study and control
groups (week 0). No differences were observed be-
tween the study and control groups with regard to fast-
ing glucose, HbA, , TC, LDL, TG, body weight, BMI,
waist and hip circumference, or WHR. However, the
study group exhibited significantly higher HDL levels
and both systolic and diastolic blood pressure read-
ings.
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Results of Questionnaire No. 1

The initial educational needs of the study group are pre-
sented in Table 2. Prior to the education program, the
most favored diabetes-related topic was the principles
of “nutrition in diabetes” (mean = 9.99 out of 10 points),
followed by “treatment methods” (mean = 9.95),
“physical activity” and “diabetes complications” (both
mean = 9.92), “self-control” (mean = 9.89), “psy-
chological support” (mean = 9.87), “pathogenesis”
(mean = 9.85), “risk factors” (mean = 9.84) and “prog-
nosis” (mean = 9.81). According to the questionnaire,
“pharmacology”, and “herbs and dietary supplements”
were of the least interest (mean = 9.74 and 9.65, re-
spectively).

At the program conclusion, the most popular topics
were “dietary principles” and “physical activity in dia-
betes,” underscoring the Polish Diabetes Association’s
emphasis, [8] proper nutrition and physical activity are
crucial in improving the overall health outcomes, and
in preventing and treating chronic complications of di-
abetes. All diabetics should be educated on the gen-
eral principles of nutrition and regular physical activity
at each visit.

Results of Questionnaire no. 2

Table 3 demonstrates changes in patients’ attitudes
toward diabetes management over the course of the
program, with overall scores for behavior and atti-
tude towards diabetes rising from baseline 3.633 out
of five points to 3.860 points by week 26 (p = 0.004).
Compared to baseline, notable improvements were
observed in all aspects tested, including attitude to-
ward diabetes: “awareness of diabetes management”
increased from 3.794 to 3.993 points (p = 0.041),
“self-control” from 3.883 to 4.465 points (p < 0.001),
“compliance with the therapeutic team’s recommen-
dations” from 3.336 to 3.811 points (p < 0.001) and
“coping with diabetes” from 2.480 to 2.829 points
(p <0.004).

Comparison of the Study and Control Groups
at the Program Conclusion

Table 1 illustrates the clinical data of the study and con-
trol groups over 26-week period. Compared to control
group, the study group participants who completed
the multidisciplinary education program demonstrated
significantly lower fasting glucose, HbA, , triglyceride,
body weight, waist and hip circumference and dias-
tolic blood pressure readings. No significant differenc-
es were observed with regard to TC, LDL, HDL, BMI,
WHR or systolic blood pressure (p > 0.05).

Review of Medical Practice, 2023; Vol. XXIX, No. 4

Comparison within the Study Group before
and after the Program

The clinical data of the study group before and after
the diabetes program is presented in Table I. After the
program, the members of the study group demonstrat-
ed significantly lower fasting glucose, HbA, , TC, LDL,
HDL, body weight, BMI, waist and hip circumference,
WHR, and both systolic and diastolic blood pressure
levels compared to baseline (p < 0.05). However, no
significant change was observed with regard to triglyc-
eride levels (p > 0.05).

Discussion

This study examines the effectiveness of a long-term
(26 week), multidisciplinary diabetes education pro-
gram on T2D patients attending outpatient clinics in
Poland, marking a novel approach to enhancing dia-
betes therapy efficacy. Our findings indicate that such
regular, multidisciplinary interventions, consisting of
a weekly theory session and twice-weekly physical
activity sessions, yield beneficial outcomes for T2D
patients attending outpatient clinics. The findings sug-
gest that patients who had attended such a course
demonstrated different clinical outcomes compared to
a group who only participated in routine visits at the
outpatient clinic, without attending the program.

In general, at the end of the 26-week course, the
study group demonstrated significantly lower fasting
glucose, HbA, , TG, body weight, waist and hip cir-
cumference and diastolic blood pressure compared to
the control group. Moreover, the patients in the study
group also displayed significantly improved test pa-
rameters compared to baseline (week 0), except for
HDL. After completing the program, specific reductions
for patients in the study group included a decrease in
mean fasting glucose by about 10 mg/dl, mean total
cholesterol by about 11 mg/dl, LDL by about 9 mg/d|,
and triglyceride levels by about 10 mg/dl. Body weight
also dropped by about 4 kg, waist circumference by
about 6 cm and hip circumference by about 5 cm and
BMI by about 1.5; systolic pressure fell by 4.5 mmHg,
diastolic pressure by 5.5 mmHg, and WHR by 0.01.
The sole parameter adversely affected was HDL,
which decreased from 53.7 mg/dI to 50.3 mg/dlI.

Diabetes education is a crucial component of dia-
betes therapy. Echoing the words of Elliot P. Joslin,
a 19th-century diabetology pioneer, “the diabetic who
know the most, live the longest”.[10] However, the suc-
cess of a diabetes awareness-raising program hinges
on its careful preparation, which should include an in-
itial assessment of participants’ knowledge and pref-
erences. This approach enables the therapeutic team
to tailor the course content and approach to meet the
patients’ needs and capabilities. Our study aimed to
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evaluate the diabetes-related educational needs and
attitudes in the study group at the course’s outset, mid-
point, and conclusion.

According to the American Diabetes Association,
nearly 50% of diabetes patients do not achieve the
recommended HbA,  levels of < 7%,[11] and only
14.3% manage to reach target levels for HbA, , blood
pressure, and LDL.[12] Much of the costs related to di-
abetes arise from the occurrence of serious long-term
complications such as coronary heart disease, stroke,
blindness, limb amputations, and kidney disease.

While T2D is more prevalent in people aged
40 years and older, it is important to highlight that its
prevalence is increasing in younger populations due
to a rise in obesity and physical inactivity in this group.
Data from the United Kingdom Prospective Diabetes
Study (UKPDS) suggests that tight glycemic control
can significantly reduce the risk of developing serious
complications in T2D patients.[13]

Our present findings corroborate those of previ-
ous studies performed in many countries, showing
that participation in diabetes education courses is
associated with improved clinical outcomes among
patients, including glycemic control, HbA, ., BMI, lipid
profile, and blood pressure.[14-17] These improve-
ments are also associated with reduced treatment
costs,[14,15] enhanced patient knowledge and met-
abolic control,[16-19] fostering of patients’ psycholog-
ical well-being,[17-19] reduced risk of complications,
and improved quality of life.[18,19] Furthermore, pre-
vious research indicates that patients with suboptimal
or poor glycemic control derive even greater benefits
from self-management programs.[20]

Diabetes management is generally acknowledged
to be a complex process, requiring extensive patient
involvement alongside support from a multidisciplinary
care team. Patients, therefore, face considerable chal-
lenges in managing the physical, emotional and psy-
chological aspects of living with diabetes. Despite in-
dividual differences in patients’ coping needs, there is
a consensus on the necessity of educational and sup-
portive programs for diabetes patients. While tradition-
al programs were based on didactic models, aiming at
improving knowledge of the disease, current models
utilize behavioral approaches, focusing on equipping
patients with the skills needed to promote and change
their behavior.[21]

In Poland, however, there is no standardized dia-
betes education model for people with T2D. In addi-
tion, few scientific studies have evaluated the effec-
tiveness of diabetes education in the country, and
most of these dealing with the issue have analyzed
short diabetes education programs, i.e. those last-
ing only one or several days and containing no more
than two hours of contact time with the patient.[22-24]

A key strength of our study is the fact that the educa-
tion program was implemented by a multidisciplinary
care team over a six-month period (26 weeks). The
Swietokrzyskie Voivodship was chosen for the pres-
ent study as this area has demonstrated the greatest
interest in diabetes education programs among dia-
betes patients and their families (94.6%) compared to
the rest of the country (mean interest 74%).[25]

Limitations of this study include significant differ-
ences in treatment methods between the study and
control groups, with more patients in the control group
being treated with insulin than in the study group; this
may explain the more favorable clinical data observed
in patients from the study group at the end of the pro-
gram.

Additionally, after the program was concluded, it
was not possible to conduct a follow-up study to as-
sess the long-term sustainability of the education
program’s effects, e.g., 6 months after its completion.
Assessing the durability of the observed changes in
health behaviors over time would be a valuable com-
plement to this study.

Conclusion

Our study demonstrates that participation in a 26-
week multidisciplinary diabetes education program
may be associated with improved patient outcomes
compared to traditional outpatient clinic visits alone.
The observed improvements, including reductions in
fasting glucose, HbA, , triglyceride levels, and body
weight, may contribute to a decreased risk of chronic
complications in T2D.

Such education programs are vital in diabetes man-
agement, especially in its early stages, before the late
complications of diabetes can develop. Consistent
with previous research, comprehensive diabetes edu-
cation is crucial for increasing and sustaining the long-
term effectiveness of such interventions.[26]

Consequently, Polish health authorities are encour-
aged to enhance access to structured education pro-
grams for patients with T2DM to optimize treatment
outcomes and prevent development of chronic com-
plications.
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Tables

Table 1. Metabolic and anthropometric characteristics of study and control group before (0 week) and after the program

(26 week)
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Abbreviations: TC — Total Cholesterol, LDL — Low Density Lipoprotein, HDL — High Density Lipoprotein, TG — Triglyceride, BMI — Body Mass

Index, WHR — Waist-to-Hip Ratio, NS — Not Significant.



86

Table 2. Assessment of educational needs in the study group
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0 week 13 week 26 week P-value
Subject 0vs 26
Min | Max |Mean | SD Min | Max |Mean | SD Min | Max |Mean | SD week
Riskfactorsfor | 50 | 100 | 984 | 062 | 20 | 100 | 7.38 | 209 | 1.0 | 90 | 390 | 156 | <0.001
Pathogenesis 6.0 | 100 | 985 | 059 | 20 | 100 | 719 | 223 | 1.0 | 10.0 | 3.77 | 1.58 <0.001
Treatment
methods 80 | 100 | 995 | 026 | 1.0 | 100 | 7.20 | 236 | 1.0 90 | 3.97 | 1.55 <0.001
Self-control and
self-management 7.0 10.0 | 9.89 | 045 | 1.00 | 10.0 | 7.08 | 2.42 1.0 | 10.0 | 3.57 | 1.60 <0.001
strategies
Nutrition 9.0 | 10.0 | 9.99 | 0.09 | 4.00 | 10.0 | 9.00 | 1.47 | 1.0 | 100 | 6.97 | 2.64 | <0.001
in diabetes
Physical activity
for people with 6.0 | 10.0 | 9.92 | 0.50 | 1.00 | 10.0 | 8.67 | 2.02 1.0 | 100 | 7.79 | 2.19 <0.001
T2D
Diabetes 80 | 10.0 | 992 | 0.33 | 1.00 | 100 | 7.35 | 227 | 1.0 | 100 | 412 | 146 | <0.001
complications
Prognosis 50 | 100 | 9.81 | 0.75 | 200 | 10.0 | 716 | 225 | 1.0 9.0 | 4.04 | 140 <0.001
Psychological
support 50 | 100 | 9.87 | 0.61 | 1.00 | 10.0 | 6.50 | 264 | 1.0 | 10.0 | 3.50 | 1.91 <0.001
in diabetes
Pharmacology 10 | 10.0 | 9.74 | 1.01 | 1.00 | 10.0 | 6.25 | 266 | 1.0 9.0 | 2.87 | 1.33 <0.001
Herbs and dietary | | 15 | 965 | 145 | 1.00 | 100 | 6.7 | 286 | 1.0 | 90 | 2.80 | 140 | <0.001
supplements
Table 3. Assessment of patients’ attitude toward diabetes
Field 0 week 13 week 26 week P-value Comment
Awareness of diabetes
management 3.794 £0.753 3.895+0.668 3.993+0.573 0.018 1<3(p=0.041)
(questions no. 1, 13, 15, 16)
Self-control 1<3(p<0.001)
(questions no. 3, 8, 11) 3.883+£1.232 4.026+0.857 4.465+0.748 <0.001 2<3(p<0001)
Compliance with the therapeutic 1<3(p<0.001)
team’s recommendations 3.336+1.083 3.461+0.974 3.811+0.801 <0.001 2<3 (p < 0'001)
(questions no. 2,4, 5, 6,7,9, 10) p=q.
Coping with diabetes 1<3(p=0.004)
(questions no. 12, 14, 17, 18) 2.480+0.878 2.798+0.819 2.829+0.871 0.001 1<2(p=0014)
. 1<3(p=0.004)
Total mark for all questions 3.633+0.714 3.646+0.604 3.860+0.490 <0.001 2<3(p<0.001)
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Supplemental Material

Questionnaire No. 2

Please choose the answer in each sentence that the

best describes your thoughts and behavior:

o no o not really o it is difficult to say (neither yes nor
no) o | think so o definitely

1. | think that my behavior has a significant influence
on the course of my diabetes.

2. | think it is the diabetologist’s responsibility to con-
sistently enforce their recommendations concern-
ing my health and my diabetes.

3. I regularly measure my blood glucose level because
| know it is an important element of my diabetes
treatment.

4. | always adhere to dietary recommendations set by
the dietitian.

5. After being diagnosed with type 2 diabetes, | regu-
larly engage in physical exercises recommended
by the diabetologist because | understand that sys-
tematic physical activity is important for managing
my diabetes.

6. | follow a proper diet because | know it is an impor-
tant part of diabetes management and contributes
to the improvement of my mood.

7. | regularly attend check-ups at the diabetes outpa-
tient clinic.

8. | follow my diabetologist's recommendations and
regularly measure blood glucose, writing down the
results in a self-monitoring diary, even when | am
not inclined to do so.

9. Every day | follow the diet recommended by the di-
etitian because | know that it allows me to maintain
my health and well-being for longer.

10. The diabetologist recommended that | do system-
atic physical exercises; | do them, albeit sometimes
reluctantly.

11. I regularly check my blood glucose levels because
my doctor has instructed me to do so.

12. At times, | deviate from the recommended diet and
alter results in my self-monitoring diary, fearing the
diabetologist’s or nurse’s reaction.

13. | make regular visits to the diabetes outpatients
clinic as my health depends both on my engage-
ment and the diabetologist’s expertise. | find the
doctor’s recommendations and advice helpful.

14. Adhering strictly to my diet presents challenges,
as | have to give up my favorite dishes. So | break
the nutritional guidelines now and again to cheer
myself up.

15. | try to find out as much as possible about my dia-
betes by reading publications on the disease.

16. My knowledge about type 2 diabetes comes ex-
clusively from my doctor, whose advice | trust com-
pletely, so | don’'t have to educate myself on this
subject.

17. | prefer not to seek additional information about
diabetes, relying on my doctor’s expertise.

18. I avoid learning about potential diabetes complica-
tions to prevent future worries.
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