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Abstract. Introduction. Type 2 diabetes mellitus (T2DM) is one of the most common chronic diseases
in the world. Its metabolic etiology and the multicomponent nature of its manifestations provoke the
emergence of various complications, one of which is the risk of psychoemotional and cognitive changes.
By modern reforms and the expansion of primary care functions, family doctors should be primarily
responsible for the prevention and early detection of both the disease and its complications. However, this
raises a number of problems that need to be scientifically addressed: insufficient staffing of family doctors,
unclear hierarchy and distribution of treatment and prevention functions between primary and secondary
care, unclear distribution of financial and technical support, insufficient number of sensitive and specialized
screening methods for early diagnosis and clear algorithms for further management and routing of patients
with complicated type 2 diabetes. That is why we consider it expedient to constantly analyze the current
state of the current problems and ways to overcome them on the example of different countries, namely, in
this article on the example of Hungary.

Aim. To introduce the work of a primary care physician in the quality of medical care for patients with
type 2 diabetes mellitus in Hungary. Furhermore to assess the relationship between type 2 diabetes and its
psychoemotional aspects, factors that have a potential impact on the quality of life of patients by processing the
results of the Hungarostudy-2021 national survey.

Materials and methods. We conducted a literature review and statistically processed the database of the
Hungarostudy 2021 (HS2021), a study of the Hungarian adult population, which included a sample of 7000
respondents aged 18 to 97 years, including a subgroup of 333 patients with type 2 diabetes. We used IBM SPSS
Statistics 26 statistical software to analyze the data.

Results. After analyzing the data from the HS2021, a national large-scale population survey of Hungary,
we found the relationship between the influence of various medical and social factors and the manifestations
of type 2 diabetes, namely that: patients diagnosed with type 2 diabetes had a significantly higher body mass
index (BMI) and were less physically active compared to people without diabetes. They also had higher levels
of depressive symptoms, lower levels of subjective well-being, and more somatic symptoms. They had lower
coping skills, lower life satisfaction, however lower emotional eating. They also had lower levels of education
and tended to be older.

Conclusions. The association of type 2 diabetes mellitus and psychoemotional complications, which reduce
patient satisfaction and quality of life, complicating the entire treatment process, was found to be significant.
According to the experience of European countries, the primary healthcare level is the first point of contact
where it is possible to effectively influence this problem. And since the expansion of its functions, the family
doctor has become a key person in improving the provision of medical care to patients with type 2 diabetes and
its psycho-emotional complications in accordance with the priority areas of prevention and early diagnosis,
integration of the latest technologies, individualized and patient-centered care and an integrated approach
to solving medical and social issues, freeing up more opportunities for high-quality and innovative work of
endocrinologists.

Key words: type 2 diabetes mellitus, Hungarostudy2021 survey, Hungarian health care system, psycho-
emotional complications of diabetes, quality of life of diabetes patients, primary care, socio-medical impact of
diabetes
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Ilcuxo-eMoOLiifHMI CTaH XBOPHMX Ha LyKPOBMH Jia6eT 2 THIY - HA OCHOBI JJOCBiJly penpe3eHTaTUBHO-
ro ONUTYBaHHA B YTOPILIMHI
Pezo 0.10,, Cukenb A. (moaodwuii), Pozay .M., Cukenas A. (cmapwuii), Ulywancki €., [lype6a /].

Pe3wme. Bcmyn. llykpoBuii aiabet 2 tuny (L/2) € ofHUM 3 HaWNOIMUPEHIIINX XPOHIYHUX 3aXBOPIOBaHb
B CBiTi. Moro MeTa6osiyHa eTioJiorist Ta MOJIIKOMIIOHEHTHICTh HOTO NPOSIBIB, IIPOBOKYE NI0IBY Pi3HOMaHITHUX
YCKJIaJIHEHb, OJJHUMHU 3 IKUX € PU3UK NPOSIBY MCUXOEMOIIHHUX Ta KOTHITUBHUX 3MiH. [lepimiodyeproBo npooi-
JIAKTHUKOIO Ta PaHHIM BHUSIBJIEHHSM SIK i CaMOro 3aXBOPIOBaHHSA TakK i HOro yCcKJIaJHEeHb, BiAOBIJHO A0 Cy4aCHUX
pedopM Ta po3mrpeHHs QYHKIil NEPBUHHOI IAHKH, MAa€ 3aMaTHCh CiMeHHUH Jlikap. OiHAaK Lje BUKJIMKAE P/
npo6JieM, siKi MOTPe6yIOTh HAYKOBO OGI'PYHTOBAHOTO BUPIlIEeHHS: HEZ0OCTATHICTh KaIpOBOro 3a6e3ne4eHHs Ci-
MeWHUMH JiKapsIMH, He 3p03yMiJlicTh iepapxii Ta po3mofiny JiKyBaJbHO-MPOiaKTUUYHUX QYHKIIH MiX mep-
BUHHOIO Ta BTOPUHHOIO JIAHKOI0, HEYITKICTb po3MoAiay GiHaHCOBOro Ta TeXHIYHOTO 3a6e3MeYeHHs], He J0CTaT-
HA KIJIBKICTb YyT/IMBUX Ta Cllelia/li30BaHUX CKPUHIHTOBUX METO/AIB PaHHbOI JIarHOCTUKH Ta YiTKUX aJITOPUT-
MiB H0/Ja/IbIIOT0 MeHEPKMEHTY Ta MapLIpyTHU3anii NaieHTiB 3 yCK/IaAHEHUM IIYKPOBUM JiabeToM 2 TUmy. Came
TOMY BBaXKAa€EMO JIOLIJIbHUM MOCTiHHO aHa/Ii3yBaTH Cy4YaCHUM CTaH aKTyaJIbHUX MP06JieM Ta UJISAXIB X MO[0JIaH-
HS Ha NPUKJIAJi pi3HUX KpaiH, a caMe B 1[ill CTAaTTi Ha NPUKJIaAi YTOPUIUHU.

Mema docaidxcerHsi. O3HaOMUTH 3 POGOTOIO JIiKapiB MEPBUHHOI JIAHKHU M0 SIKICHOMY HaJIaHHIO MeJIHnd-
HOI ZIOTIOMOTY XBOPHM Ha IYKPOBUH JiiabeT 2 TUIY B YTOPIIMHI; a TAKOXK, OL[IHUTH B3aEMO3B’I30K MiX IIyKpO-
BUM /[liabeToM 2 THIy Ta HOro NCUXOEMOLIMHWMH acneKkTaMu, GaKTopaMH, 10 MAalTh HOTEHLIHHUN BILIMB
Ha fKICTb XUTTA MNali€HTIB, IIJISXOM ONpaLlOBaHHS pe3yJbTaTiB 3arajbHOHAL[iOHAJIBHOTO JAOCJiKeHHS
Hungarostudy-2021.

Mamepiaau ma memodu. Bysio mpoBeZieHO OTJIAAZ JIiTEPATYPH, CTATUCTUYHO ONPalbOBaHO 6a3y JaHUX J0-
crimxenns: Hungarian Study 2021 (HS2021), mpoBeieHOTO cepe/i JOPOCJIOTO HACeJeHHS YTOPIIMHH, 1110 BKJIIO-
yaJsia Bubipky i3 7000 pecioHzeHTiB BikoM Bif 18 10 97 pokiB, cepef skux 6yJia MiArpymna XBopux Ha yKPOBUH
Jiabet 2 Tumny uyncenbHicTi0 333 ocob6wu. [lyist aHai3y JaHUX MU BUKOPUCTOBYBAJIM CTATUCTUYHE TPOTpaMHe 3a-
6e3meveHHss IBM SPSS Statistics 26.

Pezyabmamu docaidcens. [licns aHanizy JaHux 3 6a3u HAL[iOHAJBHOTO HNIMPOKOMACIITAGHOTO ONMUTYBAaH-
Hs HacesieHHs YropuimHu Hungarian study - 2021 BusiBU/IM B3a€EMO3B’SI3KH BIIMBY Pi3HUX MeUKO-COLiaIbHUX
¢dakTopiB 3 mposiBaMU AiabeTy 2 THUILY, a caMe, 1110: MALiEHTH 3 AiarHo30M AiabeTty Il TNy Maau 3HAYHO BUILUH
ingexc Macu tina (IMT) i 3afimanucs MeHII0r0 Gi3MYHOI0 AKTUBHICTIO MOPiBHSIHO 3 0co6amu 6e3 fiabety. BoHu
TaKOX MaJIi BULMH PiBEHb JleNPeCUBHUX CUMIITOMIB, HI3KYHMU PiBEHb CY6'€KTUBHOTO 6J1aronosyyds Ta 6isbiie
dYHKI[iOHAIBHUX COMaTUYHUX CUMITOMIB. MaJii HIKYY 3[4aTHICTD J10 MOZ0JIaHHS TPYAHOLIIB, HIXKUY 33/10BO-
JIEHICTb XKUTTAM | HXKYMUU piBeHb eMOLIIIHOr 0 XapuyBaHHS. BoHM Tak0X Maiu HU>KYUU piBeHb OCBITH i, 1K IIpa-
BWJIO, OYJIM CTApLIOTO BiKYy.

BucHosku. BaroMuM BUSBHUBCS 3B’S30K IIyKPOBOTO /iabeTy 2 TUMy Ta INCUXOEMOLiHHUX YCKIaZHEHb, 1110
3HWXXYIOTb 3a/10BOJIEHICTD Ta SKICTb XKUTTS NaLliEHTIB, yCK/Ia4HIOI0YM BeCh NpOLiec JiKyBaHHS. 3rijHO 3 JOCBI-
JIOM EBPONENCHKUX KPaiH, MepIIouyeproBolo JIAHKOIO Jie € MOXKJIUBICTh ePEeKTUBHO BIVIMHYTH Ha I[I0 MPO6JIeMy
€ - IepBUHHA JIaHKa. A ciMelHUH Jiikap, 3 MOMEHTY pOo3IIHUPEHHS Horo GYHKIiH, CTaB KJIY0BOI 0c06010 B che-
pi moKpaleHHs1 HaZlaHHA MeJUYHOI JONOMOTY XBOPUM Ha IYKPOBUH /iabeT 2 TUIY Ta HOTO MCUX0EMOIiHHUX
yCKJIaJIHEeHb BiAOBIZIHO 10 NpiopUTETHUX HANPSIMKIB NMPOQIJIAKTUKY Ta PAHHBOI AiarHOCTUKY, iHTerpaunii Ho-
BiTHIX TexHOJI0TiH, iHAUBIAyaNi30BaHOI Ta NaliEHTOOPIEHTOBAHOI AOMOMOTrH Ta KOMILJIEKCHOTO MiZAX0Ay A0 BU-
pillleHHsI MeIMKO-ColiaIbHUX MUTaHb, BUBIJIBHUBIIN GiJibIle MOXKJIUBOCTEH /IS IKiICHOI Ta HOBITHBOI pO60OTH
€HJIOKPUHOJIOTIB.

Kiro4oBi cioBa: niykpoBuii aiabet 2 tumy, focuaimpxeHHss Hungarostudy2021, cuctemMa 0XOpoHH 3,0pOB’si
YropuiyHy, NCUX0eMOLiiHI YCKIaZHeHHS JiabeTy, IKICTb XXUTTS XBOPHUX Ha ZiabeT, IepBUHHA MeJUYHA J0T0-
MOTa, Collia/IbHO-MeJUYHI HACTiIKU AiabeTy

Introduction

The prevalence of type 2 diabetes mellitus
(T2DM) is growing rapidly, with 10.5% of the
world’s adults currently living with diabetes,
which threatens not only the health and lives of
individuals but also the sustainability of public
health and economic development (1). Since

diabetes is a global problem, we believe it is
appropriate to analyze the state of its prevalence
and experience in combating the disease and
its complications in different countries in order
to create scientifically sound and effective
recommendations in the future. The current state
of diabetes prevalence is presented in Table 1 (1).
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Table 1.

Prevalence of diabetes in Europe, Hungary and Ukraine according to IDF Atlas 2021

Europe

Hungary Ukraine

Number of adults
20-79 years with diabetes

interval)

in 1,000s (95% confidence | 61,425.1 (47,459.9- 69,888.4) | 661.4 (523.3- 865.6)

2,325.0 (2,101.7- 2,492.6)

Diabetes prevalence (%)
in adults 20-79 years
(95% confidence interval)

9.2 (7.1-10.4)

9.1(7.2-11.8) 7.1 (6.4-7.6)

According to the Hungarian Central Statistical
Office (KSH), in 2019, over 1.1 million adults
and 5,000 children in Hungary were diagnosed
with diabetes. Additionally, in the same year,
the mortality rate attributable to diabetes was

62.7 per 100,000 individuals, with 29.3 among
men and 33.4 among women. Figure 1 shows
the dynamics of growth of diabetes patients
registered with family doctors (2, 3).

The number of individuals with diabetes registered with
a general practitioner per 10,000 residents in Hungary.
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Figure 1. Dynamics of the number of people with diabetes registered with a general practitioner per 10,000
residents in Hungary.

Undoubtedly, the high level of morbidity
(Figure 1) from diabetes causes an increased
burden on the country’s health care system,
which, in the context of modern reforms and
functioning of health care, requires attention
and effective action primarily from family
doctors. However, this raises a new problem - the
shortage of family doctors, which significantly
complicates the provision of effective, continuous
and accessible primary health care. While the
number of cases is rising, the number of people
per GP remains the same. As of 2021, there are
5807 general practitioners (pediatric and adult)

in Hungary, and the number of people per family
doctor is 1669 (4).

Treatment of T2DM and its complications
is multifaceted and requires a comprehensive
approach. The importance of primary care
in the management of T2DM cannot be
overemphasized. General practitioners (GPs) are
often the first point of contact for patients and
play a crucial role in early detection, treatment
and referral to specialized services when
necessary. In Hungary, the need to strengthen
the role of GPs in the management of T2DM has
led to several initiatives, including an EU-funded
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pilot program to establish GP clusters (EFOP
1.8.0.-VEKOP 17.-2017-00 001 B). The result of
this program was the development of a model
of chronic care for adult patients with diabetes
within the clusters of GPs. This model was based
on both Hungarian and ADA-EASD (American
Diabetes Association-European Association for
the Study of Diabetes) consensus guidelines
for diabetes care. It aimed to provide family
physicians with practical tools for implementing
evidence-based medicine in the prevention and
treatment of type 2 diabetes (5).

In this pilot study, general practitioners in
Hungary formed clusters to provide preventive
services. These clusters were responsible for
screening, health education, and chronic care of
patients with type 2 diabetes and prediabetes.
Standardized, evidence-based services were
provided during prevention consultation hours.
These services included: routine screening for
T2DM in high-risk groups; health education with
a focus on lifestyle modifications such as diet
and physical activity; regular monitoring and
control of blood glucose levels; timely detection
and treatment of complications; and referrals to
specialists when necessary (6).

Despite the structured approach, several
challenges faced by GPs were found at the
general practice level. These include limited
resources and staffing; patients’ non-compliance
with recommendations for lifestyle changes
and medication; coordination between different
levels of care. Continuous evolution and
adaptation of the chronic care model can further
improve the effectiveness of T2DM treatment in
general practice. Telemedicine, patient-centered
care, and strengthening of multidisciplinary
approaches are some of the areas that require
special attention (5, 6).

It is scientifically proven that type 2 diabetes
mellitus is a multicomponent metabolic disease
with a high risk of developing various micro- and
macrovascular complications in all body systems.
(7-13). However, psycho-emotional and cognitive
complications are among the least studied, but
no less important. (14-16) In a study conducted
in Hungary, found that individuals with diabetes
have significantly poorer quality of life indicators
compared to the non-diabetic population,
highlighting the importance of incorporating
behavioral medicine methods to improve quality
of life in diabetes care (17).

The aim of one Hungarian study was to
investigate the relationship between diabetes

complications and depressive and anxiety
symptoms among patients with type 2 diabetes
in the practice of family physicians. The study
found a significant association between diabetes
complications and various factors, such as older
age, less physical activity, higher BMI, insulin
therapy, higher HbAlc levels, higher creatinine
and urea concentrations, and worse depressive
and anxiety symptoms. Multivariate analysis
revealed that diabetes complications, along with
certain socio-demographic factors (female gender,
lower education level, and rural residence), were
determinants of higher BDI (Beck Depression
Inventory) and HAM-A (Hamilton Anxiety Scale)
scores. This suggests that patients with diabetes
complications have a higher prevalence and
severity of depressive and anxiety symptoms.
The results support the recommendation that
patients with type 2 diabetes should be screened
for mood disorders, especially in the presence of
complicated forms of diabetes (18).

The aim of the paper

To introduce the work of a primary care
physician in the quality of medical care for
patients with type 2 diabetes mellitus in Hungary.
Moreover, to assess the relationship between
type 2 diabetes and its psychoemotional aspects,
factors that have a potential impact on the the
quality of life of patients by processing the results
of the Hungarian study-2021 national survey.

Materials and methods

The research involved a review of the
literature of foreign sources, a systematic
approach and analysis, bibliosemantic, medical
and statistical, and social methods. The
Hungarostudy 2021 (HS2021) database was used
to find the relationship between type 2 diabetes
and psychoemotional complications among the
Hungarian adult population. A representative
sample of 7000 people, weighted by sex, age,
and county, participated in the HS2021 study.
The age range of participants was from 18 to 97
years, with an average age of 48.42 (SD=17.44).
In terms of gender, 3279 participants (46.8%)
were male, and 3721 participants (53.2%) were
female. Data collection was conducted via face-
to-face interviews during the summer of 2021
using specialized questionnaires. The sample
was selected using a two-stage, proportionally
stratified, probability sampling design and is
representative of the Hungarian population in
terms of sociodemographic characteristics. The



study was conducted in collaboration between
Semmelweis University’s Behavioral Sciences
Institute and the Kopp Maria Institute for
Population and Families (KINCS) (19). Among the
participants included in the Hungarostudy 2021
sample, a subset of 333 individuals had Type II
Diabetes. The average age in this subgroup was
63.68 (SD=11,86) years, with an age range from
20 to 97 years. The gender distribution within
this subset included 115 males (34.6%), and 218
females (65.4%). The non-diabetic sample had
6592 individuals, with the average age of 47.66
(SD=17.32), and the age range from 18 to 97.
The non-diabetic sample included 3146 males
(47.7%) and 3447 females (52.3%).

During the data collection process, any
distortions that occurred were corrected using
a multi-criteria, iterative weighting procedure.
The multi-criteria weighting process involved
adjusting distortions related to major socio-
demographic variables by comparing the
collected data with the 2016 Mikrocenzus data for
the population aged 18 and above. This allowed
for corrections to be made based on the socio-
demographic characteristics such as gender, age,
type of settlement, and educational attainment
(19). For the analyses, we used IBM SPSS Statistics
26 software. To compare the type 2 diabetic and
non-diabetic samples, we used the Mann-Whitney
U test. The reason for using the non-parametric
Mann-Whitney test was that in some cases the
variable was ordinal and in no instance did the
scale scores show a normal distribution. For the
same reason we interpreted the results of the
Mann-Whitney tests by comparing the medians of
the groups. This helped us understand the main
tendencies and see if there were any significant
differences.

Results and discussion

As expected, individuals diagnosed with
Type II diabetes showed a significantly elevated
Body Mass Index (BMI), with a median of 28.96
compared to 25.39 in the non-diabetic cohort (U
= 625,743.5, p < 0.001). This finding suggests a
noteworthy association between Type II diabetes
and higher BMI. Furthermore, individuals with
Type II diabetes engaged in significantly less
physical activity. The median physical activity
score stood at 1 for this group, as opposed to 2
among the non-diabetic individuals (U=858,977,
p<0.001), highlighting a possible connection
between reduced physical activity and the onset
of Type Il diabetes.
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Moving to mental health parameters, self-
reported depressive symptoms were found to
be more prevalent among individuals with Type
Il diabetes. This was shown by a median Beck
Depression Inventory (BDI) score of 4.44, which
contrasts sharply with a median score of 0 among
non-diabetic individuals (U = 955,478.5, p <
0.001). Additionally, the Well-Being Index-5 (WBI-
5) results indicated a lower sense of subjective
well-being in the diabetic cohort. The median
WABI-5 score was 10 among individuals with Type
II diabetes, compared to 11 among non-diabetic
individuals (U = 734,107, p < 0.001), suggesting
a potential psychological burden associated with
the disease.

Next, it is important to address the findings
from the PHQ-14 scale, which demonstrated that
individuals with Type II diabetes experience
a higher prevalence and severity of functional
somatic symptoms. The median score was 8 for
individuals with Type II diabetes, as opposed
to 2 for non-diabetic individuals (U=540,015,
p<0.001), which may reflect the physical
strain and stress associated with managing the
condition.

In terms of coping capacities and sense
of coherence, as measured by the Sense of
Coherence Scale (19), individuals with Type II
diabetes recorded significantly lower scores,
with a median score of 9, compared to 10 for
non-diabetic individuals (U=864,655, p<0.001).
This shows a diminished ability to perceive life
as comprehensible, manageable, and meaningful,
which may be impacted by the challenges of living
with a chronic condition. Notably, life satisfaction
showed a significant difference between the
groups, with non-diabetic individuals reporting
higher levels of life satisfaction compared to those
with Type Il diabetes (U=879,893, p<0.001).

In terms of eating behavior, the Three-
Factor Eating Questionnaire (TFEQ-R6) revealed
a lower propensity towards emotional eating
among individuals with Type II diabetes, with
significantly lower scores on this measure (U =
1,021,831, p < 0.001).

Regarding educational attainment,
individuals with Type Il diabetes had significantly
lower levels (U=1,016,352.5, p<0.001).
Furthermore, the age demographic demonstrated
that the median age among individuals with
Type Il diabetes was significantly higher at 65
years, compared to 47 years among non-diabetic
individuals (U=540,015, p<0.001).
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Conclusions

Expanding the functions of family physicians
has become a primary challenge for the health
care system, as they are the main managers
of human health and play a crucial role in the
prevention and treatment of various chronic
diseases, including type 2 diabetes and its
complications. The aging of the population,
rising levels of obesity and physical inactivity,
non-compliance with the basic principles
of healthy and balanced nutrition, and an
increased level of stress impulses in the daily
routine actively contribute to the growth of type
2 diabetes mellitus and are also among the main
factors in the occurrence of psycho-emotional
complications in this cohort of patients (20, 21).
The fact that there is a high risk of developing
such complications in patients with type 2
diabetes is confirmed by the analysis of the
Hungarian study-2021 survey results.

The experience of Hungary, as one of the
neighboring European countries where the
Hungarian Family Physicians’ Clusterpilotprogram

was implemented (5, 6), which contributed to the
development of a new model of chronic treatment
of type 2 diabetes, is very important for the
further formation and development of effective
and accessible recommendations to address
problematic issues in the process of providing
medical care to patients with type 2 diabetes in
the primary care setting.

Overall, these findings provide valuable
insights into the multifaceted nature of type 2
diabetes and its impact on various aspects of
physical and mental well-being. They emphasize
the importance of integrated approaches to
treatment, the correctness of the direction of
movement towards expanding the preventive and
therapeutic functions of the family doctor, which
will further reduce the consulting workload of
endocrinologists, and expand their resources
and prospects for development towards the
latest and most technologically advanced, highly
specialized methods of treating diabetes and its
complications.
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