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CaxeTtak

[wnjabetec menuTyc NpeacTaBrba jegaH oa HajBehux jaBHO30paBCTBEHMX
nsasoBa XX| Beka. bpoj obonenvx pacte Beh Ayxu HM3 roguHa u no-
npumMa pasmMepe naHgemuje. Linrs paga 6vo je ga ce ncnutajy daxkropu
pu3uka o 3Hadaja 3a nojasy Anjabetec menutyca Trna 2. Victpaxusame
je obaBrbeHo y [lomy 3apaBrba [lophon y oksupy Medigroup 3ppaBcTBe-
Hor cuctema, Kof ocoba koje Cy AoLufie Ha NPEeBEHTUBHU CUCTEMATCKU
npernen ToKOM LecT meceun. Y ctyamjy je ykrbydeHo 150 mucnutaHumka.
MpukynrbaHu cy nogauwm o nony, CTapocTy, NPUCYTHOj apTepujcKoj Xunep-
TeH3uju 1 papmakoTepanuju, a obaBrbeHa Cy Mepera TenecHe TEeXUHE,
TenecHe BUCUHE M HUBOA rnukemuje. Kao MHCTPYMEHT UCTpaxuBama je
kopuwheH YNUTHUK npoueHe pu3uka 3a aujabetec Tuna 2 npema npe-
nopykama HauuoHanHor Bogmya 3a npeseHuujy anjabeteca Tvna 2 3a
nekape y npumapHoj 3gpaBctBeHoj 3awTutn (FINDRISK). Cen nogaum
cy obpahenn y IBM SPSS Statistics 22 (SPSS Inc., Chicago, IL, USA)
codpTBepckoM nakeTy. Behu creneH pusmka 3a HacTaHak Aujabeteca
MManu cy UcmmMTaHuuM ca HepegoBHOM KOH3ymauwujom Boha u nospha
(38,0%), dwmanykm HeaktneHu (34,0%) n oHM ca abgomuHanHoM roja-
3HocTK (32,0%) M MO3UTMBHOM MOPOAMYHOM aHaMHe3oM 3a Aunjabetec
(17,3%). MNpaBoBpeMEHOM MHTEPBEHLMjOM Ha ¢hakTope pusuka Koju ce
Mory MmoanduKoBaTu, Hajrpe MPOMEHOM XMBOTHOT CTUMA, MOXe Ce crpe-
YMTW HacTaHak gujabeTteca Tvna 2 1 ybnaxuTn koMmnnukauuje.

KrmbyuyHe peum: wehepHa 6Gonect, dum3nyka aKTMBHOCT,
hakTopu pusmka

YBopg

[njabetec menutyc npegcraerba jeaaH of Hajpehux jae-
Ho3gpaBcTBeHUX n3asoBa XXI Beka. bpoj obonennx pacte
Beh OyXu HM3 rognHa u nonpuma pasmepe naHgemuje [1].

Abstract

Diabetes mellitus is one of the greatest public health challenges of the
21st century. The number of cases has been on the rise for many years,
reaching a pandemic scale. The purpose of this study was to examine
the risk factors relevant for the development of type 2 diabetes melli-
tus. The study was conducted at the Dorc¢ol Primary Healthcare Facility
within the Medigroup Healthcare system, with persons who had come
in for preventive medical examinations over a period of six months. The
study included 150 participants. Data on sex, age, arterial hypertension
and pharmacotherapy were collected, and weight, height and glycaemia
were measured. The Type 2 Diabetes Risk Assessment Questionnaire
was used as the research instrument, in line with the recommendations of
the National Guide for the Prevention of Type 2 Diabetes for primary care
physicians (FINDRISC). The data were processed using IBM SPSS Sta-
tistics 22 (SPSS Inc., Chicago, IL, USA) software package. A higher risk
for developing diabetes was observed in participants reporting irregular
consumption of fruits and vegetables (38.0%), physical inactivity (34.0%),
and in those with abdominal obesity (32.0%) and a positive family history
of diabetes (17.3%). A timely intervention aimed at modifiable risk factors,
primarily lifestyle interventions, can prevent type 2 diabetes and mitigate
complications.

Key words: diabetes, physical activity, risk factors

Introduction

Diabetes mellitus is one of the greatest public health chal-
lenges of the 21st century. The number of cases has been
on the rise for many years, reaching pandemic scale [1]. It
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KapakTepuiie ra xpoHuyHa xuneprivkemuja n nopemeha;j
meTabonusmMa yribeHnx xugpara, Mactu un benaHyeBuHa
NMoBe3aHUxX ca ancofyTHUM UINn penaTMBHUM AedULUTOM
WHCYNWNHCKE cekpeumje n/unu genosawa UHCynuHa [2, 3],
W MMa 3HavajHy ynory y HacTaHKy KapAuOBacKynapHMX
oborbersa [4]. Y Cpbuju je gujabetec MenuTyc NeTun Hajye-
Wwhu y3pok ymupama [5].

Mpouetbyje ce aa je 6poj rbyam koju xmBe ca anjabetecom
nopactao ca 200 mununoHa 13 1990. rogmHe Ha 830 munu-
oHa y 2022. roguHu [6]. dakTop Koju HajBuULLEe JONPUHOCHK
noesehaky Opoja obonenux jecte nopacT 6poja ogpacnmx
W geue Koju Cy NPEeKOMEpHO yxpaweHu unm rojasHu. Ca-
BPEMEHUN HAYMH XMBOTA je AOBEO A0 HYTPUTUBHE TPaH3U-
umje Kojy KapakTepuLle yHOC XpaHe BUCOKE eHepreTcke, a
Mane HyTpUTUBHEe BPEOHOCTU KOjU je, y3 CMakeHe HMBOa
dmsnykor paga v usmyke akTMBHOCTU YOMLUTE, Kako Koz
ogpacnunx Tako M Kog feue jedaH of pasnora nosehana
y4ecTanocTu XpoHuU4HMX 6onectu, namehy octanux u gu-
jatec menutyca Tvn 2 [7]. Takohe, noeehawy 6poja obone-
NMX OOMPUHOCU U CBE OYXU XMBOTHM BEK.

Mo3HaTn chakTopu pmusmka 3a gunjabetec Tvna 2 cy nosu-
TMBHa NOPOAMYHA aHaMHe3a, NPEeArojasHoCT M r0ja3HoCT,
y3pacT (HakoH 45 roguHa ce nosehaBa pu3uk), usmdka
HEeaKTUBHOCT, rectauuoHu pgujabetec, BUCOKa TernecHa
Maca Ha pohemwy, nta. [8].

[0ja3HOCT Kao (hakTop pu3mKa je YecTo yapy>KeHa ca UHCY-
NHCKOM pe3ncTeHuunjoM. HaunH ncxpaHe ytude Ha nojasy
fonecTtn. Bucoko kanopuyHa xpaHa 6orata yribeHUM Xu-
Apatvma cteapa notpeby 3a BehoM KOMMYMHOM MHCYINUHA,
LITO CaMVM TUM M3a3nBa HeroBy nosehaHy cekpeuujy, AOK
ncxpaHa 6orata mactuma nosehaea HMBO CrobogHUX Ma-
cHux kucenuHa (CMK) koje genyjy Tako wTo nosehasajy
WHCYINNHCKY pesncTeHunjy y Mywnhmma v gpyrum opraHm-
Ma. Takohe Ha nojaBy yTuye u ctapocHa gob, na yewhe
oboneBajy ocobe cpefte 1 crtapuje xuBotHe gobu. Ce-
JeHTapaH HauuH XMBOTA, Npeckakarwe obpoka, cMmaheH
yHoC Boha 1 nospha v anjeTHMX BriakaHa gosBoau Ao npe-
AvjabeTeca Koju je y MOYeTKy anapMaHTaH curHan u 3Hak
3a npeBeHUMjy U NpeacTaBrba CTeneH kaga ce avjabetec
MOXe npeBeHupaTn unu 6apem ycnoputu HanpeaoBane
ako Jo wera gohe [8].

Linre paga 6vo je aa ce onuwe yvectanocT dakTopa pu-
3uKa 3a nojaBy gujabetec menutyca Tuna 2 y cry4ajHom
Y30PKY MCNUTaHWKa KOju Cy AOLINW Ha NPEBEHTUBHU CU-
cTemMaTCKu nperneq 3HayajaH 3a yTeBphuBake pusnka 3a
nojaey gujabeteca.

is characterized by chronic hyperglycaemia and disruption
of carbohydrate, fat and protein metabolism associated
with absolute or relative deficiency of insulin secretion and/
or insulin action [2, 3], and it plays a significant role in the
development of cardiovascular diseases [4]. In Serbia, dia-
betes mellitus is the fifth most common cause of death [5].

It is estimated that the number of people living with dia-
betes increased from 200 million in 1990 to 830 million in
2022 [6]. The factor that contributes most to the increase
in the number of cases is the rising number of adults and
children who are overweight or obese. The contemporary
lifestyle has led to a nutritional transition characterized by
the intake of foods with a high energy and low nutritional
value. Along with a decrease in the level of physical labour
and physical activity in general, both in adults and in chil-
dren, this is one of the reasons for a growing frequency of
chronic diseases, including type 2 diabetes mellitus [7]. In
addition, the continually growing life expectancy also con-
tributes to the rise in the number of cases.

Known risk factors for type 2 diabetes are positive family
history, preobesity and obesity, age (the risk increases af-
ter 45 years of age), physical inactivity, gestational diabe-
tes, high body mass at birth, etc. [8].

Obesity is a risk factor often associated with insulin resis-
tance. Dietary habits have an impact on disease devel-
opment. High-calorie foods rich in carbohydrates require
more insulin, causing its increased secretion, while a fat-
rich diet increases the level of free fatty acids (FFA) that
increase insulin resistance in muscles and other organs.
In addition, disease development is affected by age, with
more middle-aged and older persons developing the dis-
ease. Sedentary lifestyle, skipping meals, reduced intake
of fruits, vegetables and dietary fibre leads to prediabetes.
This is the initial warning signal and a sign to move to pre-
vention, as this represents the stage at which the diabetes
can be prevented or its progress slowed down, if it occurs

8].

The purpose of this study was to describe the frequency of
risk factors relevant for the occurrence of type 2 diabetes
mellitus, and therefore relevant for the quantification of dia-
betes type 2 risk, in a random sample of subjects who had
come in for a preventive medical examination.

Methods

The research was conducted at the Dorcol Primary Health-
care Facility within the Medigroup Healthcare system, with
persons coming in for preventative medical examinations.
The study was conducted over the period of six months.
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MeTtope

VcTpaxuBatrbe je obaBrbeHo y [Jomy 3gpaerba Oophon y
okBupy Medigroup 3gpaBcTBEHOr cucTema, kog ocoba koje
Cy peanu3oBane MNpeBeHTMBHE CWUCTEMATCKe mnpernege.
Mepuopg nctpaxueama je Tpajao Wwect meceuun. Y ctyamjy
je ykreyyeHo 150 ucnutaHuka Koju cy unum Ha npeBeHTuB-
HUM NperneaMMa v npe Tora cy dunm ynosHaTtu ca Lurbe-
BMMa cTygmje. Y cTyamjy cy ykibydeHe cBe ocobe Koje cy
JOLUMe Ha NPEeBEHTUBHU CUCTEMATCKU Npernea u carnacu-
ne ce fa y4ecTByjy y UCTpaxmBaky, OOK je KpuTepujym 3a
UCKIbydMBare noTepheHa fujarHosa avjaberec MenuTyc
™n 1 nnu 2.

CBUM mncnuMTaHMuMMa cy y3eTn aHaMHEeCTMYKU nogauum o
CTapoCTU, MPUCYTHOj apTepunjCKoj XunepTeHsnju n gapma-
KoTepanuju. Kao MHCTPYMEHT UCTpaxusana je kopuwheH
YnNuTHUK npoLieHe puarka 3a anjabetec Tuna 2 npema npe-
nopykama HaumoHanHor Boguya 3a npeBeHuunjy avjabete-
ca TMna 2 3a nekape y NpumMapHOj 34paBCTBEHO] 3aLUTUTK
(FINDRISK). ®UHCKM yNUTHMK 3a NPOLEHY pu3nka of Au-
jabeteca (FINDRISK) je CKpyHUMHTI anaT 3a NpoueHy puan-
Ka og gujabeteca Tuna 2. Mima cnocobHOCT aa npeasuam
pa3Boj MeTabonuykor cuHapoMa W KoA nonynauuvje koja
Huje obonena [9]. Cagpxu ocam NuTaka: CTapocCT, MHOEKC
TernecHe mace, 06uM cTpyka, ynpaxmaBarwe huUsndke ak-
TMBHOCTU, CBakoAHEeBHM yHoc nospha u Boha, npucycTso
XurnepTeHsuje, paHuje N3MepeHy noBULLIEHY BPEOHOCT Lue-
hepa y KpBu, Kao 1 aHaMHECTUYKM NogaTak o NpucycTBy Ou-
jabeteca y nopoguuun. Ceaku oaroBop Hocu ogpeneHn 6poj
b6oposa. Cabupanem gobunjamo 36mp 6ogoBa koju ogpehy-
je cTeneH pu3uka, na NnpemMa Tome UcnuTaHuum mMory 6mtu
CBPCTaHW y NeT kaTeropuvja puaunka og nojase gujadeteca.
MaumnjeHTn mory BmMTn ca HUCKMM pU3MKOM (MMajy Manse
of 7 6opoBa) a HMxoB pu3uK ykasyje ga he 1 og 100 oco-
6a pobutn anjabetec, nako nosuweHum (7—11) 1j. 1 og 25
ocoba he gobutun gnjabetec, ymeperum (12—14), T7j. 1 og
6 ocoba he gobutn gujabetec, Bucoknm puankom (15-20),
roe he 1 og 3 ocobe nobutn gujaberec n Bprio BUCOKUM
(mpeko 20), rae he 1 og 2 ocobe pobutn anjabetec. Y Cp-
Oujn ce 0Baj yNUTHUK KOPUCTU Y NPMMapHOj 30paBCTBEHO)
3awTuTK, a npema npenopykama HauunoHanHor Boguya 3a
npeBeHUujy AnjabeTeca TMna 2 y npumapHoj 34paBCTBEHO]
3awTuTn, npema ynyTcTey MuHuctapcTBa 3gpaBrba Pe-
nybnvke Cpbuje [10]. CEH3UTUBHOCT 1 cneumdUYHOCT Cy
ncnuTMBaHe y MHOrobpojHMM cTyavjama Koje cy nokasane
eMKacHOCT OBOr jeAHOCTaBHOT U Nako NPUMEHMBOI ana-
Ta, Yak n y kyhHum ycrnosuma. FINDRISK ckop je kopuwheH
y EBpOMCKMM KOXOPTHUM CTyaujama u Ty je npukasaHo ga
je noysgaH anat 3a npeaBuhane nojaBe 6onectu, anv u
oTKkpMBahe obonenux ocoba Koje Hucy bune gujarHocTu-
koBaHe. OBaj yNMMTHWK NpecTaBrba jeddTVHY, jeOHOCTaBHY,
Nako JOCTYMHY Y HEMHBA3MBHY AWjarHOCTUYKY MeToay.

The study included 150 respondents who had come in for
preventive examinations and who had previously been
acquainted with the objectives of the study. The study in-
cluded all persons who came for a preventive systematic
examination and agreed to participate in the study, while a
confirmed diagnosis of diabetes mellitus type 1 or 2 was
the exclusion criterion.

Data on medical history, including age, arterial hyperten-
sion and pharmacotherapy, were collected from all sub-
jects. The Type 2 Diabetes Risk Assessment Question-
naire was used as the research instrument, in line with the
recommendations of the National Guide for the Prevention
of Type 2 Diabetes for primary care physicians (FIND-
RISC). The Finnish Diabetes Risk Assessment Question-
naire (FINDRISC) is a screening tool for assessing the risk
of type 2 diabetes. It can predict the development of the
metabolic syndrome even in population in which the dis-
ease has not developed [9]. It contains eight questions:
age, body mass index, waist circumference, physical ac-
tivity, daily intake of vegetables and fruits, the presence
of hypertension, previously determined elevated blood
sugar levels, as well as family history of diabetes. Each
answer carries a certain number of points. By summing up
the points, we get a score that determines the risk level,
allowing the subjects to be classified into five risk catego-
ries for developing diabetes. Patients may be at low risk
(less than 7 points) with this level of risk indicating that 1
in 100 people will develop diabetes; mildly elevated risk
(7-11) i.e., 1 in 25 people will develop diabetes, moder-
ate risk (12—-14), i.e. 1 in 6 people will develop diabetes,
high risk (15—20), wherein 1 in 3 people will develop dia-
betes and very high risk (over 20), where 1 in 2 people will
develop diabetes. In Serbia, this questionnaire is used in
primary healthcare, according to the recommendations of
the National Guide for the Prevention of Type 2 Diabetes
in Primary Healthcare, according to the instructions of the
Ministry of Health of the Republic of Serbia [10]. Sensi-
tivity and specificity were examined in numerous studies
that have shown the effectiveness of this simple and easily
applicable tool, even in home conditions. FINDRISC score
has been used in European cohort studies and has been
shown to be a reliable tool for predicting disease devel-
opment, but also for detecting people who have already
developed the disease but have not been diagnosed. This
questionnaire represents a cheap, simple, easily accessi-
ble and non-invasive diagnostic method.

Clinical research
The clinical research included measuring body mass and

height, determining body mass index, as well as measuring
waist circumference and blood pressure. Anthropometric
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KnuHu4yka ncnutuBamwa

KnnHu4ko nctpaxneare je nogpasymeBano Mepewe Te-
necHe mace v TernecHe BUCUHe, odpefuBare nHAEKca
TenecHe mace, Mepewe obrma cTpyka n Mepere KpBHOr
nputucka. AHTPOMOMETPUjCKA Mepera Cy BpLUeHa npe-
Ma cTaHgapauma (ogpehuBarbe TenecHe BUCUHE MOMO-
Ry cTanHgapgHor BMCMHOMETpA, TernecHe Mace nomohy
MeauuuHcke Bare, obuma cTpyka nomohy HepacTerrbmse
Tpake). O6um cTpyka je MepeH Ha cpeguHu pacTojara
n3meny HajHmke Tadke pebapHor nyka (arcus costalis) n
npegte ropke 6eapeHe 6oarbe KapnuyHe KocTw (spina
iliaca anterior superior), npu 4Yemy cy naumjeHTn ounm y
ctojehem ctaBy. Ha ocHoBy BpegHocTM obuma cTpyka
yTBpHEHO je NocTojake abgoMMHanHe rojasHocTn Takohe
npema npenopykama C30 [11]. cnuTanuum cy nogerse-
HW y Tpu rpyne npema BpegHoctu obuma ctpyka (OC) :
HopmarHo yxpakweHu (HopmanaH OC) ca OC <=94 cm 3a
MyLkapue ogHocHo OC <=80 cm 3a >xeHe; npegrojasHu
(ymepeHo noeuweH OC) umju je OC 94,1-101,9 cm 3a my-
wkapue ogHocHo 80,1-87,9 cm 3a eHe 1 rojasHn (nosu-
weH OC) ca OC >=102 cm 3a MmyLlKapLe ogHOCcHO >=88
cm 3a xeHe. ApTepujcka TeH3uja je MepeHa KopuheweMm
ayckynTtatopHe Metoge npenopyyeHe og ctpaHe Komuteta
3a npeBeHuUMjy, AeTekuujy, eBanyauujy n tepanujy BUCOKOr
KpBHOr nputucka [12]. Mepere nputucka je BpLUEeHO Ha-
KOH geceT MUHyTa ogmopa. 3 BpeaHocTn TenecHe mace
N TenecHe BUCKHe M3padyHaBa ce VHaekc TenecHe mace
(WTM, enrn. BMI=TM/TB2) koju cryu 3a NpoLeHy cTaka
yXpaheHOCTU no npenopyun CBeTcke 34paBCTBEHE opra-
Huzauwmje [11]. HopmanHe BpeagHocTu cy y oncery og 18,5
0o 24,9. BpegHocTu npeko 25,0 npeacTtasrbajy npekomep-
Hy yxpareHocT, og 30,0 o 34,9 rojasHOCT NpBoOr cTeneHa.
BpegHoctn oa 35,0 go 39,9 ogroeapajy rojasHocTu gpyror
cTeneHa, a nsHag 40 rojasHoctu Tpeher crenena. Op na-
bopaTopujckmx aHanusa ogpefuBaHa je rmukemuja.

CTtaTucTMuKka aHanusa

3aBucHo of Tuna Bapujabnu n HopmanHocTu pacnogerne,
Aeckpvnuuja nogartaka je npukasaHa kao n (%), aputme-
TWYKa CcpefuHatcTanHdapAHa Aesuvjauvja vnv megvjaHa
(min-max). Pesyntatn cy npukasaHu TabenapHo v rpa-
duukn. Ceu nogaum cy obpahenn y IBM SPSS Statistics
22 (SPSS Inc., Chicago, IL, USA) cocdTBEPCKOM NakKeTy.

Pe3ynTtatu

Opf CBUX UCMIMTAHUKA YKIbYYEHMUX Y UCTPaXUBaHE, MYLLIKOT
nona 6uno je 77 (51,3%) a xeHckor 73 (48,7%), AOK je Haj-
BULLUE MCMUTaHMKa 6uno y gobu ncnog 45 rognHa (66%).
Mcnutanuum ykibydeHn y nctpaxunsamne Hajyeluhe cy nma-
nmm NTM <25,0 (48,0%), Aok cy BpeaHoOCTU obuma cTpyka

measurements were performed according to standards
(measuring height using a standard height meter, body
mass using a medical scale, waist circumference using a
non-elastic tape). The waist circumference was measured
at the middle of the distance between the lowest point of
the ribcage (arcus costalis) and the anterior superior ili-
ac spine (spina iliaca anterior superior), with patients in
a standing position. Abdominal obesity was determined
based on the waist circumference values, also according
to WHO recommendations [11]. The subjects were divided
into three groups according to waist circumference (WC):
normal body mass (normal WC) with WC <=94 cm for men
and WC <=80 cm for women; pre-obese (moderately ele-
vated WC), with WC set at 94.88-101.9 cm for men and
80.1-87.9 cm for women and obese (elevated WC) with
WC >=102 cm for men and >=88 cm for women. Arterial
tension was measured using the auscultatory method rec-
ommended by the Committee on the Prevention, Detec-
tion, Evaluation and Treatment of Hypertension [12]. Blood
pressure was measured after 10 minutes of rest. The body
mass index (BMI) was calculated from the body weight
and height (BMI = BW/H2), and was used to assess body
weight as recommended by the World Health Organization
[11]. Normal values range from 18.5 to 24.9. Values above
25.0 represent individuals who are overweight, while those
with 30.0 to 34.9 have class 1 obesity. Values from 35.0 to
39.9 correspond to class 2 obesity, and above 40 to class
3 obesity. Glucose levels (glycaemia) were determined by
laboratory blood tests.

Statistical analysis

Depending on the type of variable and the normality of dis-
tribution, the data description is displayed as n (%), arith-
metic mean + standard deviation or median (min-max).
The results are shown in tables and figures. The data were
processed using IBM SPSS Statistics 22 (SPSS Inc., Chi-
cago, IL, USA) software package.

Results

Of the respondents included in the study, 77 (51.3%) were
male and 73 (48.7%) female; most respondents were be-
low the age of 45 (66%). The subjects in the study most
frequently showed a BMI < 25 (48%), while waist circum-
ference was relatively evenly distributed (normal 34.0%,
moderately elevated 34.0% and elevated 32.0%).

Among the respondents in the study, 99 (66.0%) reported
physical activity, while 51 (34.0%) reported no physical ac-
tivity. Sixteen respondents (10.7%) were on AHT medica-
tion, while 134 (89.3%) were not on antihypertensives. Hy-
perglycaemia was found in 13 subjects (8.7%), while 137
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Obune cnuyHo 3acTtynrbeHe (HopmanaH 34,0%, ymepeHo (91.3%) reported never having had elevated blood glucose
nosuwueH 34,0% v nosuweH 32,0%). levels. Of the respondents included in the study, 49.3% did
not have a family history of diabetes (Table 1).

Opf cBUX MCMUTaAHUKA YKIbYYEHNX Y UCTPaXuBake, pusny-

Ky akTmBHOCT umarno je 99 (66,0%), ook je 51 (34,0%) Huje

nmano. Jlekose 3a XTA koH3ymupano je 16 ucnutaHuka

(10,7%), ook je 134 ucnutaxuka (89,3%) 6uno 6e3 nekosa

3a XTA. lNoBuweHy rmukemunjy nkaga umarno je 13 ucnu-

TaHuka (8,7%), pok 137 ncnutanuka (91,3%) Hukaga Huje

nmaro nosulleHy rmukemujy. Mehy ncnurtaHmuuma ykrby-

YeHUM y nctpaxusare 49,3% Huje y nopoamLm nmarno am-

jabetec (tabena 1).

Ta6ena 1. CTpykTypa ncnutaHuka y uctpaxmeamy npema Table 1. Respondent structure by age, anthropometric pa-
CTapocTu, aHTPOMOMETpMjckUM napameTpuma, duaundkoj rameters, physical activity, antihypertensive treatment, el-
aKTMBHOCTM, TEpanuju 3a XMNepTeH3ujy, NoBULLEHO] mMuke- evated glycaemia and family history of diabetes

MUjK 1 NpucycTBy AnjabeTeca y nopoamum

N %
CrapocTt ucnurtaHuka / Respondent age
<45 99 66,0
45-54 42 28,0
55-64 8 5,3
65+ 1 0,7
UTM / BMI
<25 72 48,0
25-30 57 38,0
>30 21 14,0
oc/wc
Hopmanax / Normal 51 34,0
YmepeHo noBuileH /| Moderately elevated 51 34,0
MoBuweH / Elevated 48 32,0
®dusmuyka aktMBHOCT / Physical activity
He / No 51 34
Oa/ Yes 99 66
INekoBwu 3a XTA | AHT medication
He / No 134 89,3
Oa/ Yes 16 10,7
MoBuweHa rnukemuja / Hyperglycaemia
He / No 137 91,3
Oa/ Yes 13 8,7
MpucyctBo anjabeteca y nopoaunum / Family history of diabetes
He / No 74 49,3
Da (narsu pohauwm) / Yes (distant relatives) 50 33,3
[a (6paha, cectpe, poautersn) / Yes (siblings, parents) 26 17,3
YkynHo / Total 150 100,0

Opf cBUX UCNUTaHWUKa YKIbYYEeHUX Y ucTpaxueare, Bohe n  Among the respondents in the study, more than half (62.0%)
nosphe CBakOOHEBHO je KOH3ymmnpano BuLle o nonosuHe consumed fruits and vegetables every day (Chart 1).
ncnmtaHuka (62,0%), (rpacdukoH 1).
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MpadoumkoH 1. uctpubyumja ncnnutaHmka npema KOH3ymMum-
patby Boha u nospha

OaH
every.day.
62%

Chart 1. Respondent distribution by consumption of fruit
and vegetables

He cBaku AaH
notievery:day.

Hajsehu 6poj ucnmutaHmnka nmao je Hu3ak cteneH pusmka 3a  Most respondents were at low risk for diabetes (Table 2).
nojaey gujabeteca (Tabena 2).

Tab6ena 2. CTpykTypa ucnuTaHuka y nuctpaxmsamwy npema Table 2. Respondent structure by diabetes risk
cTeneHy pusuka 3a nojasy Avjabeteca

CrteneH pusuka / Risk N %
Husak / Low 62 41,3
JNako noBuweH / Mildly elevated 43 28,7
YmepeH | Moderate 29 19,3
Bucok / High 15 10,0

Bpno Bucok / Very high 1 0,7
YkynHo / Total 150 100,0

Y Hallem ucTpaxupamy, Npema Kputepujymmma 3a BuLIN
CTeneH pusmka 3a HacTaHak avjabeteca:

Camo jegaH MCNUTaHUK je y KaTeropujy cTapocTy
65+ roguna (0,7%)

lojasHux je 6uno 14,0%

A6gomMuHanHy rojasHocT umano je 32,0% vnenutaHu-
Ka

Pu3nyKy akTMBHOCT Huje umano 34,0% ncnutaHuka

Bohe 1 nosphe pehe og cBakoAHEBHOT KOH3yMUpano
je 38,0% ncnutaHuka

JlekoBe 3a XTA y3umarno je 10,7%
MoBwuweHy rmukemujy nmano je 8,7%

Ownjabetec y nopognumn nmano je 17,3%.

Op HaBegeHMx hakTopa pusmka Hajuewwhe cy 6unm 3acty-
nrbeHW: HepeaoBHa koH3yMauumja Boha 1 nospha (38,0%),
dpu3smyka HeakTMBHOCT (34,0%) n abgomuHanHa rojasHocT
(32,0%) (rpadpmkoH 2).

In our study, considering the criteria for a higher risk of
diabetes:

«  Only one respondent was in the category of persons
over 65 years of age (0.7%)

*  Obesity was present in 14%

* Abdominal obesity was present in 32% of respon-
dents

* No physical activity was reported by 34% of the sub-
jects

*  Fruits and vegetables were consumed on a daily ba-
sis by 38% of the respondents

»  Treatment for AHT was reported by 10.7%
» Elevated blood glucose levels were present in 8.7%

« Afamily history of diabetes was present in 17.3%.

Of these risk factors, irregular consumption of fruits and
vegetables (38.0%), physical inactivity (34.0%) and ab-
dominal obesity (32.0%) were most commonly observed
(Chart 2).
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MpadmkoH 2. CTpykTypa UCMUTaHUKA y WCTpaxunBamwy
npemMa gakTopmMma pmsmka 3a nojaey gujaberteca

OunjaGeTec y nopoauum
Family history of diabetes

MoBuweHa rNMuKkemMnja
Hyperglycaemia

NekoBu 3a XTA
AHT medication

HepenoBHO KOH3yMKMpake Boha u noBpha
Irregular consumption of fruits and vegetables

®uU3nYKa aKTUBHOCT
Physical activity

MoBuweH 06UM cTpyka
Elevated waist circumference

lFojasHocT
Obesity

CtapocT 65+
Age 65+

Chart 2. Respondent structure by diabetes risk factors

-

0.7

0

Ouckycuja

3a HacTaHak aujabeTec menuTyca Tuna 2 OAroBOPHU CY
OpojHn eTtnonowwkn caktopu [13]. Hekn og eTMonoLkmx
hakTopa cy HaBedeHW y YNUTHUKY 3a NPOLEHY pu3mKa o
nojase Anjabetec menutyca Tvna 2. To cy roguHe XnBoTa,
TenecHa TeXxuHa Tj. NPUCYCTBO roja3HOCTU, 0OMM CTpyKa,
MPUCYCTBO UM OACYCTBO (pM3NYKe aKTMBHOCTM, 34paBa
ncxpaHa, NpPUCYCTBO XunepTeH3uje un ynotpeba aHTuxu-
nepTeH3nBa, nogatak 0 NPETX0AHO U3MEPEHO] MOBULLIEHO]
rMYKeMUjU NN MPETXOOHOM recTaumjckom gnjabetecy. Ta-
Kohe 3HauajaH dpakTop NpeacTaBrba NO3UTUBHA NOPOAMY-
Ha aHamHesa [14].

®akTopu Mory 6utn moandukyjyhm, ogHOCHO NPOMEHIbU-
BN N Hemoandukyjyhu, Tj. HenpomeHsrbmeu [15]. Henpo-
MEHIBbUBM DaKTOPW pU3UKa Cy FOAMHE XNBOTA, NO3UTUBHA
NopoAMYHa aHaMHe3a M MPETXOAHO M3MepeHa MoBULLEHA
rmuKemmja, Unn paHujyu rectauymnjckm gujadetec. MNMpucycteo
XunepTeHsuje Kao n ynotpeba aHTMXMnepTeH3nBa Takohe
6u morao ga byge cemumoandukyjyhu cgaktop, nocebHo
ako je xunepTeHaunja nocneguua rojasHocTu. MNMpomeHrbu-
BM haKTOpM pu3mMKa Cy OHM Ha KOoje MOXEMO [a yTU4eMO

10 20 30 40 50 60 70 80 90 100
YyecTtanocT (%)
Frequency (%)

Discussion

Numerous aetiological factors contribute to the develop-
ment of diabetes mellitus type 2 [13]. Some of the aetiolog-
ical factors were listed in the Questionnaire for the assess-
ment of risk of diabetes mellitus type 2. These are age,
body weight i.e., obesity, waist circumference, presence
or absence of physical activity, healthy diet, hypertension
and use of antihypertensives, data on previously recorded
hyperglycaemia or previous gestational diabetes. Another
significant factor is the positive family history [14].

Factors can be modifiable, or changeable and non-mod-
ifiable, or immutable [15]. Non-modifiable risk factors are
age, positive family history and previously measured el-
evated glycaemia, or previous gestational diabetes. Hy-
pertension, as well as use of hypertensives, could also
be a semi-modifiable factor, especially if hypertension is a
consequence of obesity. Modifiable risk factors are those
that can be impacted by behaviour, primarily by implement-
ing healthy lifestyle behaviours. These are weight, waist
circumference, daily physical activity of a minimum thirty
minutes as well as a healthy diet which affects the previ-
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CBOjMM MOHaLLakeM, Hajnpe NPpUMEHOM 3[ipaBuX CTUNOBa
noHawawa. To cy TenecHa TexwuHa, obum cTpyka, cBa-
KOAHEeBHa (pM3nYKka akTUBHOCT Y Tpajaky 04 MUHUMAIHO
TpUAeceT MUHYTa, Kao 1 3apaBa UCXpaHa Koja yTuye 1 Ha
npeTxodHe dakTope, anu je n camoctanaH gakrop. OgHo-
CU Ce Ha cBakofHeBHU yHoc Boha u nospha.

Op dhakTopa pm3auka Koju Cy aHanmampaHu YNMTHUKOM Haj-
Yyewhe cy 6unun 3acTynrbeHu:

*  HepeposHa koH3ymauwmja Boha n nospha (38,0%)
e ®usmyka HeakTUBHOCT (34%)

*  AbgomuHanHa rojasHocT (32%).

Hawmw pesyntatu cy carnacHu ca paHuje objaBrbuBaHuM
UCTpaxuBamwnMa, Koja Cy nokasana noBesaHoOCT pusnyke
HeakTMBHOCTU N anjabeTteca menutyca [16, 17]. AHannsu-
pajyhun 20 koxopTHUX cTyanja BapbypToH 1 capagHuum 3a-
Krby4yjy Oa je pusmk 3a aunjabeTtec Kog OHWMX Koju ce bGaBe
dusmykoM aktuBHowhy 3a 42% mawn y nopehewy ca
OHMMa Koju He BexDOajy, Harnalwasajyhm ga yak n Hajmama
dun3nyka akTMBHOCT CMakbyje PU3UK 3a y4yectanocTt auja-
Oeteca [17]. MexaHu3am genoBara (o13ndKe akTUBHOCTH
Ha gujabetec je npeko rybutka TenecHe mace [18], anu
MOpaMo Harnacuti ga uanyka akTMBHOCT Ha aunjabeTec
nenyje v kaga He gonasm o rybutka tenecHe mace [19].

MpaBunHy ncxpaHy ca CBakogHEBHOM KOH3yMauujom Boha
1 nospha nmano je 62% ncnutanuka, ook je 38% Huje nva-
no. CmarbeH yHoc Boha 1 nospha, kao 1 Behu yHoC 3acu-
heHnx MacHMX kucenuHa je dakTop pusrka 3a pa3eoj avja-
beteca Tuna 2. Y HegaBHO 0bjaBrbeHoj cTyavju npahemna
Koja je Tpajana 12,6 roguHa u ykrbyduna 429.886 nucnuta-
HUKa 3XEeHr 1 capagHuLM 3akibydyjy Aia BUCOK YHOC CBeEXer
Boha n nospha AONPUHOCK Kako MPUMapHOj Tako U CeKyH-
[apHoj npeBeHUujn anjabeteca menutyca tvn 2 [20]. MNyaH
W capagHuuM Harnawaeajy ga y3umane cylieHor Boha u
HamypHuMua 6oratux GUrbHMM BNakHMMa MOXe WMMaTu Be-
NVIKKN 3HaYaj y NpMMapHOj NpeBeHLmMju aujabeTeca [21].

Opf cBMX UCMUTaHMKA YKIbYYEHUX Y UCTpaXKmBare NeKo-
Be 3a xunepteHsujy je ysumano 10,7%, ook 89,3% Huje
nmarno Tepanujy. XunepteHsuja je ydectana kog ocoba ca
anjabetecom LITO ce TyMayu ceeHTapHUM HaYMHOM XK-
BOTa KOju je yCKo noBe3aH ca abgoMuHanHoOM rojasHolny
1 OOBOAM [0 WHCYNMHCKE pe3ncTeHumje nosesaHe ca no-
BehaHuM okcMaaTMBHUM CTPECOM U MHAIaMaToOpHUM Npo-
LleCoM LUTO Hapyllasa eHAoTenHy dyHKUujy u A0BOAM A0
apTepujcke xunepTteHsuje [22].

Y ctyamju Ha 7907 ucnuTtaHuka JlaHgm n capagHium yka-
3yjy Oa ydecTanocT xunepTeHsuje pacte ca nosehawem
BpegHocTn VMHaekca TenecHe mace, na je Tako Kopg, Hop-

ously mentioned factors, but is also in itself an independent
factor. This pertains to daily intake of fruits and vegetables.

Of the risk factors that were analysed in the questionnaire,
the most common were:

* lrregular consumption of fruits and vegetables
(38.0%)

* Physical inactivity (34%)
»  Abdominal obesity (32%).

Our results are in line with the previously published studies,
which have shown a correlation between physical inactivity
and diabetes mellitus [16, 17]. By analysing 20 cohort stud-
ies, Warburton et al. found a 42% lower risk of diabetes in
those engaging in physical activity compared to those not
engaging in it, emphasizing that even the smallest physical
activity lowers diabetes risk [17]. The mechanism of action
of physical activity on diabetes is achieved through weight
loss [18], but it must be emphasized that physical activity
affects diabetes even when there is no weight loss [19].

A healthy diet with daily consumption of fruits and vege-
tables was reported by 62% of the subjects, while 38%
reported not adhering to such a diet. Reduced intake of
fruits and vegetables, as well as a higher intake of saturat-
ed fatty acids are risk factors for developing diabetes type
2. In a recently published monitoring study, which lasted
12.6 years and included 429,886 respondents, Zheng et
al. concluded that a high intake of fruits and vegetables
contributes to both primary and secondary prevention of
diabetes mellitus type 2 [20]. Guan et al. emphasized that
dried fruits and foodstuffs high in dietary fibre can play a
major role in primary prevention of diabetes [21].

Of the respondents included in the study, 10.7% were on
hypertension medication, while 89.3% were not. Hyper-
tension is common in persons with diabetes, which is ex-
plained by a sedentary lifestyle which is tightly correlated
with abdominal obesity, leading to insulin resistance, which
is correlated with increased oxidative stress and inflam-
matory processes, disrupting the endothelial function and
leading to arterial hypertension [21].

In a study that looked at 7907 respondents, Landi et al.
showed that hypertension prevalence grew with body mass
index increase; in persons of normal weight, hypertension
was present in 45%, in overweight persons that was 67%,
while in those with class 1 and 2 obesity, it was present in
79% of the respondents, reaching the prevalence of 87%
in persons with class 3 obesity [23].

Among the respondents in the study, 13 (8.7%) reported
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MarnHoO yxpakeHux yvyectanoct xmnepteHsumje 45%, a ko
NPeKOMEPHO yxpakeHux 67%, kog rojasHux | n Il ctenena
79%, poctmxkyhu yyectanoct og 87% koA rojasHux Il cte-
neHa [23].

Opf cBMX UCMMTaHUKA YKIbYYEHUX Y UCTPaxXuBare, NoBu-
LWeHy rmukemunjy panvje nmano je 13 (8,7%), ook je 137
(91,3%) Huje HUKaga nmaro.

Mehy ncnutaHnumma ykreydeHuMm y nctpaxmeane 49,3%
HWje umano Mo3uTWBHY MOPOAMYHY aHaMHe3y 3a Aujabe-
Tec. [lo3HaTo je Oa je Nno3uTMBHA MOpoAMYHa aHamMmHesa
drakTop pMU3MKa Ha KOju ce He MoXe yTuuaTtu, U cmartpa
ce fa ocobe koje nmajy No3nTUBHY NOPOANYHY aHaMHE3y
Ha aujabetec nMajy ABa 4o YeTupw nyTa Behy waHcy ga u
came pobujy anjabetec [24]. flonanakpucxHaH 1 capagHu-
un HaBoge da 68,8% naumjeHaTa ca gujabetecom umajy
Hajmarse jeqHor YnaHa y nopoauum ca gujabetecom [25].

VicnMTaHmum ykIbyYeHu y Halle UcTpaxuBawe Hajyellhe
CYy Manu Hu3ak pusuk 3a nojaey avjabeteca (41,3%), ook
je 10,7% wmano BUCOK M BpPNo BUCOK pusuK. MNaumjeHTn
Koju cy Omnm Ha cucTemaTtckum npernegmma cy ocobe koje
y BehnHM criyyajeBa MMajy BUCOKY CBECT O 34paBIby Te pe-
JOBHO 1Ay Ha cucTemMarcke npernege, WTo je MoXxaa jeaaH
of, pasfora 3a NpoueH-eHy ydecTanocT gvjabeteca y 0Boj
cTyamju. Y HaumoHarnHoj ctyaunju y LLiBeackoj yodeHo je aa
MOCTOjV pasnuka y y4ectanocTy pusmka 3a gujaberec y oa-
HOCY Ha 3aHUMake, Na Tako YHUBEP3UTETCKM npochecopwu
n pmsmoTepaneyTn nmajy ABOCTPYKO MakbM pU3UK 3a auja-
GeTec y ogHOCy Ha BOo3aye v pagHuKe y Npon3Bogmu [26].

OrpaHuyetrsa cTyauje

Osa cTyguja je mana ogpefneHa orpaHuyera, Koja ce npe
cBera ogHoce Ha am3ajH cTyavje ¢ 063Mpom Aa je paheHa
no Tuny ctyauvje npeceka. Cnegehe orpaHuyere ce ogHo-
cu Ha Opoj nauuvjeHaTta, Te cTyauja Moxe OUTU OCHOB 3a
apyre Behe ctyauvje koje 6u obyxeatune kako Behu Opoj
naumjeHarta Tako u Behu 6poj yctaHoBa y Kojuma bu ce pa-
AWNO0 NUCTpaxuBame.

3akrby4ak

On dakTopa pusuka Koju Cy aHanmsavpaHu YNUTHUKOM 3a
npoLeHy pu3unka of anjabeteca, Hajuewwhe cy 6unm 3acTy-
NrbeHN HepeaoBHa KoH3ymauuja Boha v nospha, dusnydka
HeakTMBHOCT 1 abgoMUHanHa rojasHocT. PaHo oTKpuBahe
1 npeBeHUja oBMX BonecTn NnpeacTasrbajy n3asoB y pagy
nekapa onwTte MeauuuHe. [MpaBOBPEMEHOM WHTEPBEH-
LUMjoM Ha dhakTope pu3uka Koju ce Mory moandukoBatw,
Hajnpe NPOMEHOM XMBOTHOI CTWUMA, MOXe Ce CMNpednTn 1
OfJTOXUTY NojaBa oBMX BoNecTy caBpemMeHor goba.

previous elevated glycaemia, while 137 (91.3%) reported
never having had it.

Of the respondents included in the study, 49.3% did not
have a positive family history of diabetes. A positive family
history is known to be a non-modifiable risk factor, and it
is considered that persons with a family history of diabetes
have two to four times higher chance of developing diabe-
tes themselves [24]. Gopalakrishnan et al. reported that
68.8% of patients suffering from diabetes had at least one
person in their family suffering from diabetes [25].

Respondents included in our research most often had a
low risk of diabetes (41.3%), while 10.7% had high and
very high risk. The patients that had undergone preven-
tative medical examinations most often had a high health
awareness and were thus undergoing such preventative
medical examinations on a regular basis, which may be
one of the reasons for the estimated diabetes frequency in
this study. In a national study in Sweden, it was observed
that there was a difference in the prevalence of diabetes
risk depending on the occupation, with University profes-
sors and physical therapists having half of the diabetes risk
of drivers and production workers [26].

Limitations of the study

This study had certain limitations, primarily related to the
study design, as it was a cross-sectional study. Another
limitation pertains to the number of patients, so this study
can serve as the foundation for other, larger studies that
would encompass both more patients and more institutions
participating in the study.

Conclusion

Of the risk factors analysed in the questionnaire for the
assessment of diabetes risk, irregular consumption of fruits
and vegetables, physical inactivity and abdominal obesity
were the most common. Early detection and prevention
of these diseases are a challenge for general medicine
practitioners. A timely intervention aimed at modifiable risk
factors, primarily lifestyle interventions, can prevent type 2
diabetes and delay the onset of these contemporary dis-
eases.
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