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SAZETAK

Uvod: Broj ljudi sa dijabetesom raste Sirom sveta, pri cemu vecina obolelih Zivi u zemlja-
ma sa niskim i srednjim prihodima. Dijabetes melitus tip 2 (T2DM) Cesto je povezan sa
istovremenom pojavom jednog ili viSe dugotrajnih zdravstvenih stanja (komorbiditeti i
multimorbiditeti), na koje mogu uticati socijalno-ekonomske prilike pacijenata, ali nije
poznato u kojoj meri je to prisutno u Srbiji. Stoga je cilj ovog istraZivanja da ispita preva-
lenciju i uticaj socijalno-demografskih faktora na T2DM komorbiditet i multimorbiditet
u Srhiji.

Materijali i metode: Sprovedena je sekundarna analiza podataka Istrazivanja zdravlja
stanovnistva Republike Srbije iz 2013. i 2019. godine, u populadiji starijoj od 45 godina.
KoriS¢ene su multivarijantne analize za istraZivanje odnosa izmedu sociodemografskih
determinanti ucesnika u razlicitim grupama bolesti (sa/bez T2DM-a i jednim ili vise ko-
morbiditeta). Rezultati su prikazani kao odnos relativnog rizika sa 95%-im intervalima
poverenja i predvidenim verovatnocama.

Rezultati: Prevalencija T2DM komorbiditeta iznosila je 8,8%, a multimorbiditeta 29,5%.
T2DM je najceSce udruZen sa mozdanim udarom, infarktom miokarda i cirozom jetre.
Multimorbiditet se ceSce javljao kod starijih osoba, Zena, osoba sa nizim nivoom obrazo-
vanja i nizim prihodima. Najvedi rodni jaz identifikovan je u predvidenim verovatnocama
za T2DM i multimorbiditete medu najmanje obrazovanim ispitanicima (zene: p = 0,333
naspram muskaraca: p = 0,208) i u najnizem kvintilu prihoda (Zene: p = 0,366 naspram
muskaraca: p =0,236), dok rodna razlika nije identifikovana medu onima koji imaju zavr-
Sene barem osnovne fakultetske studije (Zene: p =0,258 naspram muskaraca: p = 0,260).

Zakljucak: Sveobuhvatni pristup identifikaciji i razvrstavanju populacije u podgrupe
na osnovu njihovog rizika za dugotrajna zdravstvena stanja pruza dragocene uvide koji
mogu pobolj3ati rano otkrivanje i kontrolisanje bolesti.
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ABSTRACT

Introduction: The number of people living with diabetes is increasing worldwide,
with the majority of those affected residing in low- and middle-income countries. Type
2 diabetes mellitus (T2DM) is often associated with the co-occurrence of one or more
long-term conditions (LTCs), which might be affected by patients’ socioeconomic char-
acteristics, however, to what extent, it is as yet unknown in Serbia. Therefore, we have
aimed to examine the prevalence and impact of sociodemographic factors on T2DM mul-
timorbidity in Serbia.

Materials and methods: Secondary data analysis of the Serbian National Health Sur-
veys 2013 and 2019 was conducted in a population older than 45 years. Multivariate anal-
yses were used to investigate relative risk ratios with 95% confidence intervals and corre-
sponding predicted probabilities between the sociodemographic profiles of participants
in different disease groups (with/without T2DM and one or more LTCs).

Results: The prevalence of T2DM comorbidity and multimorbidity was 8.8% and 29.5%,
respectively. Most often, T2DM co-occurred with stroke, myocardial infarction, and liver
cirrhosis. Multimorbidity was associated with older age, the female gender, lower level
of education, and lower income. The biggest gender gap was identified in the predicted
probabilities for having T2DM and two or more LTCs among the subjects with the low-
est level of education (women: p = 0.333 vs. men: p = 0.208) and in the lowest income
quintile (women: p = 0.366 vs. men: p = 0.236), while the gender gap was not identified
among those with at least a bachelor’s degree (women: p = 0.258 vs. men: p = 0.260).

Conclusion: A comprehensive approach to identifying and subgrouping populations
based on their risk of LTCs yields valuable insights that can facilitate early detection and
disease management.

Keywords: diabetes mellitus type 2, long-term conditions, comorbidity, multimorbidity,
prevalence, sociodemographic factors, gender, health inequalities
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uvoD

Broj ljudi koji Zivi sa dijabetesom je u porastu Sirom
sveta i predvida se da ¢e dostici 745 miliona u naredne
dve decenije [1], od kojih vedina zivi u zemljama sa ni-
skim i srednjim prihodima (engl. low- and middle-inco-
me countries - LMICs) [2]. Inovacije u lec¢enju dijabetesa
dovele su do znacajnog porasta stope prezivljavanja
pacijenata. Medutim, one su takode imale za posledicu
vecu prevalenciju visestrukih hroni¢nih stanja, ¢esto
povezanih sa dijabetesom, fenomenom koji se obi¢no
naziva multimorbiditet [1].

Multimorbiditet se definiSe kao istovremena poja-
va najmanje dva hroni¢na stanja kod jednog pacijen-
ta [3]. Ovaj rastudi trend multimorbiditeta predstavlja
znacajan izazov za pruzaoce zdravstvenih usluga i krea-
tore politike jer moze dovesti do sloZenih zdravstvenih
problema i veée potraznje za zdravstvenim uslugama.
U literaturi su opisani efekti multimorbiditeta kod paci-
jenata sa dijabetesom na kvalitet Zivota, upotrebu leko-
va, ukupan pristup zdravstvenim uslugama i troSkove
zdravstvene zastite. Stoga je od klju¢nog znacaja da se
ovaj fenomen istrazi primenom integrisanog i koordini-
sanog pristupa, kako bi se obezbedili optimalni ishodi
za pacijente i efikasno upravljanje resursima zdravstve-
ne zastite. Medutim, sadasnji zdravstveni sistemi su vise
prilagodeni da se bave pojedina¢nim bolestima [3,4].

Dobro poznate komplikacije dijabetesa su bubrez-
na oboljenja, koronarna bolest srca, periferna vasku-
larna bolest, te cerebrovaskularne bolesti. Medutim, i
druge bolesti koje nisu obi¢no povezane sa ovim obo-
lienjem mogu se javiti kao komorbiditeti kod dijabe-
tesa. Ove bolesti ukljucuju stanja mentalnog zdravlja,
kao sto su Sizofrenija i depresija, kao i tuberkulozu, bo-
lest masne jetre, opstruktivnu apneju u snu, demenciju
i osteoartritis [1,5,6].

U mnogim zemljama sa niskim i srednjim prihodi-
ma desava se epidemioloska tranzicija, uz porast neza-
raznih bolesti, kao sto su dijabetes melitus tip 2 (T2DM),
hipertenzija, kardiovaskularne bolesti i rak, u relativnho
mladoj populaciji nego u zemljama sa visokim priho-
dima. Procenjuje se da postoji veci teret depresije i tu-
berkuloze sa dijabetesom u zemljama sa niskim i sred-
njim prihodima, u poredenju sa zemljama sa visokim
prihodima, sto odslikava manju dostupnost resursa i
finansijskih sredstava, posebno za mentalno zdravlje
[5]. Pored toga, faktori zivotne sredine, siromastvo i
ogranicena socijalna infrastruktura, medu ostalim skri-
venim faktorima (engl. confounding factors), takode
uti¢u na razvoj multimorbiditeta u zemljama sa niskim
i srednjim prihodima [3]. Koris¢enje zdravstvene zastite
je takode komplikovanije u zemljama sa niskim i sred-
njim prihodima, jer razlike u pristupu zdravstvenoj za-
stiti uticu na cele porodice [3].

INTRODUCTION

The number of people living with diabetes is increas-
ing worldwide and is predicted to reach 745 million in
the next two decades [1], of whom the majority reside
in low- and middle-income countries (LMICs) [2]. The
breakthroughs in diabetes management have led to a
significant rise in patient survival rates. However, they
have also resulted in a higher prevalence of multiple
long-term conditions often associated with diabetes,
a phenomenon commonly referred to as multimor-
bidity [1].

Multimorbidity is defined as the co-occurrence of
at least two chronic conditions in one patient [3]. This
growing trend of multimorbidity poses a considerable
challenge for healthcare providers and policymakers
as it can lead to complex health issues and greater de-
mands for healthcare services. The effects of multimor-
bidity among patients with diabetes on the quality of
life, the use of medication, overall access to health ser-
vices, and healthcare costs have been described in lit-
erature. Therefore, it is crucial to address this phenom-
enon with an integrated and coordinated approach, to
ensure optimal patient outcomes and effective man-
agement of healthcare resources. However, current
healthcare systems are better equipped to deal with a
single disease [3,4].

Well-known complications of diabetes are kidney
disease, coronary heart disease, peripheral vascular dis-
ease, and cerebrovascular disease, but other illnesses
not commonly associated with this disease can occur as
comorbidities in diabetes. These illnesses include men-
tal health conditions like schizophrenia and depression,
as well as tuberculosis, fatty liver disease, obstructive
sleep apnea, dementia, and osteoarthritis [1,5,6].

Many LMICs are experiencing an epidemiological
transition, with a rise in non-communicable diseases
such as type 2 diabetes mellitus (T2DM), hyperten-
sion, cardiovascular disease, and cancer in a relative-
ly younger population than in high-income countries
(HICs). It is estimated that there is a higher burden of
depression and tuberculosis with diabetes in LMICs,
as compared to HICs, reflecting lower availability of re-
sources and funding, especially for mental health [5].
Additionally, environmental factors, poverty, and lim-
ited social infrastructure, among other confounding
factors, also influence the development of multimor-
bidity in LMICs [3]. Healthcare utilization is also more
complicated in LMICs as the differences in access to
healthcare influence entire families [3].

The prevalence of chronic non-communicable
diseases has been increasing in Serbia since the be-
ginning of the 21 century, and these illnesses ac-
count for almost two-thirds of the burden of diseas-
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Prevalencija hroni¢nih nezaraznih bolesti u Srbiji je
u porastu od pocetka 21. veka i ove bolesti ¢ine skoro
dve trecine tereta bolesti u zemlji [6]. Prevalencija dija-
betesa je porasla sa 5,3%, 2006. godine, na 8,3%, 2019.
godine [7,8]. Prevalencija multimorbiditeta u opstoj
populacionoj studiji u Srbiji sprovedenoj 2006. godine,
iznosila je 30,2% [6]. Nijedna studija do danas nije ispi-
tivala multimorbiditet povezan sa dijabetesom u Srbiji.

Trenutne smernice dobre klini¢ke prakse u zemlji su
usmerene na le¢enje pojedinacnih bolesti, kao Sto je to
slu¢aj u mnogim zemljama [6]. Ovo je ozbiljna prepreka
za zdravstvene radnike koji leCe pacijente sa multimor-
biditetom. Shodno tome, postoji potreba za unaprede-
njem sadasnjih znanja kako bi se omogucilo adekvatno
leCenje pacijenata sa multimorbiditetom u Srbiji.

Ova studija ima za cilj da ispita prevalenciju i uticaj so-
ciodemografskih faktora T2DM multimorbiditeta u Srbiji.

MATERIJALI | METODE
Dizajn studije i ispitivani uzorak

Sprovedena je studija preseka kako bi se ispitao T2DM
multimorbiditet u Srbiji. U ovoj studiji, primenili smo
sekundarnu analizu podataka iz dva najnovija Istrazi-
vanje zdravlja stanovnistva Republike Srbije (u daljem
tekstu: Nacionalna istrazivanja), na nacionalno repre-
zentativnom uzorku. Ova istraZzivanja su sprovedena
2013. i 2019. godine, na zahtev Ministarstva zdravlja
Republike Srbije. Anonimizovani elektronski skupo-
vi podataka iz Nacionalnih istrazivanja dobijeni su na
osnovu etickog odobrenju Instituta za javno zdravlje
Srbije, koji je i sproveo Nacionalno istrazivanje 2013.
godine [9], dok je 2019. godine ovo istraZivanje spro-
veo Republicki zavod za statistiku u saradnji sa Institu-
tom za javno zdravlje Srbije [8].

Skupovi podataka sadrze podatke iz stratifikovanog
dvoetapnog reprezentativnog uzorka stanovnistva Sr-
bije, prema metodologiji Nacionalnog istrazivanja [8,9].
Oba uzorka daju statisti¢ki pouzdane procene na nacio-
nalnom nivou i nivoima cetiri geografska regiona Srbije
(Vojvodina, Beograd, Sumadija i Zapadna Srbija i Juzna
i Isto¢na Srbija). Popisni krugovi (grupe domacinstava)
su odabrani nasumi¢no na osnovu verovatnoce pro-
porcionalne veli¢ini i definisani kao primarne uzoracke
jedinice. U domacinstvima (6.500 domacinstava u 2013.
[9]i5.114 domacinstava u 2019. godini [9]), kao sekun-
darnim uzorackim jedinicama, anketirano je 15.999 ispi-
tanika, u2013. godini,i 15.621 ispitanika, u 2019. godini.

Populaciju od znacaja za nasu studiju cinile su
odrasle osobe starosti 45 godina i vise (n = 8.749, 2013.
godine, i n = 8.081, 2019. godine) obolele od dijabe-
tes melitusa tipa 2 (n = 1.144, 2013. godine, i n = 1.075,
2019. godine). Detalji o metodama uzorkovanja objav-
ljeni su na drugom mestu [8,9].

es in the country [6]. The prevalence of diabetes has
increased from 5.3%, in 2006, to 8.3%, in 2019 [7,8].
The prevalence of multimorbidity in a general popu-
lation-based study in Serbia was 30.2% [6]. No stud-
ies, to date, have examined diabetes-associated mul-
timorbidity in Serbia.

The current good clinical practice guidelines
within the country are single-disease-centered, as is
common in many countries [6]. This presents a sig-
nificant obstacle for healthcare practitioners treating
patients with multimorbidity. Consequently, thereis a
need to improve current knowledge to accommodate
the management of patients with multimorbidity in
Serbia.

This study aims to examine the prevalence and im-
pact of sociodemographic factors of T2DM multimor-
bidity in Serbia.

MATERIALS AND METHODS
Study design and sample

A cross-sectional study was conducted to investigate
the multimorbidity of T2DM in Serbia. In this study, we
applied secondary analysis of data from the two most
recent National Health Surveys (NHS), on a nationally
representative sample. The surveys were conducted in
2013 and 2019, at the request of the Ministry of Health
of the Republic of Serbia. Anonymized NHS electron-
ic datasets were obtained upon ethical approval from
the Institute of Public Health of Serbia, which carried
out the 2013 NHS [9], while in 2019, the NHS was con-
ducted by the Statistical Office of the Republic of Ser-
bia in cooperation with the Institute of Public Health of
Serbia [8].

Datasets contain data from a stratified two-stage
representative sample of the population of Serbia, as
per NHS methodology [8,9]. Both samples provide sta-
tistically reliable estimates at the national level and the
levels of four geographical regions of Serbia (Vojvodi-
na, Belgrade, Sumadija and Western Serbia, and South-
ern and Eastern Serbia). Census enumeration areas
(groups of households) were selected randomly with
probability proportional to size and defined as prima-
ry sample units. In the households (6,500 in 2013 [9]
and 5,114 in 2019 [9]), defined as second-stage sample
units, 15,999 respondents in 2013 and 15,621 respon-
dents in 2019 were interviewed.

The population of interest in our study included
adults aged 45 years and older (n = 8,749, in 2013, and
n = 8,081, in 2019) suffering from diabetes mellitus
type 2 (n=1,144,in 2013, and n = 1,075, in 2019). De-
tails on the sampling methods were published else-
where [8,9].
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Instrumenti primenjeni u Nacionalnom
istrazivanju

U nacionalnim istrazivanjima je koris¢ena metodolo-
gija Evropske ankete o zdravlju (engl. European Health
Interview Survey — EHIS) za kreiranje istrazivackih instru-
menata i varijabilnih skupova podataka [8,9]. Stoga,
skupovi podataka iz Nacionalnih istrazivanja pruzaju
informacije o sociodemografskim karakteristikama i
zdravstvenim merama, koje su dobijene iz iskaza sa-
mih ispitanika tokom intervjua licem u lice, uz primenu
standardizovanog upitnika za odrasle osobe (15+ godi-
na), dok su informacije o indeksu telesne mase (visina,
tezina) i krvnom pritisku prikupljene antropometrijskim
metodama i merenjem krvnog pritiska. Sve intervjue i
merenja su obavili terenski istrazivaci u kudi ispitanika.
Od svih ucesnika je dobijena pismena informisa-
na saglasnost a studija je odobrena od strane Etickog
odbora Instituta za javno zdravlje Srbije (Odluka broj
5996/1,0d 01.10.2013. godine, za Nacionalno istraziva-
njeiz2013.godine, i Odluka broj 7703/1,0d 8.12.2021.
godine, za Nacionalno istrazivanje iz 2019. godine).

Varijable studije

Studija je imala dve vrste varijabli: nezavisne (ulazne vari-
jable) i zavisne varijable (koje su ishod varijabli od intere-
sa). Ulazne varijable su bile sociodemografske varijable i
ogranicenja u obavljanju svakodnevnih aktivnosti usled
zdravstvenih problema. Varijable ishoda studije bili su
T2DM i druge hroni¢ne bolesti ili dugotrajna stanja.
Sociodemografske varijable ukljucivale su starost
ispitanika (kategorisanu u sledece tri starosne grupe:
45-54, 55-64, 65+ godina), pol (muski i zenski), bracni
status (Cetiri kategorije: u braku ili vanbra¢noj zajed-
nici, nikada nisu stupili u brak ili vanbra¢nu zajednicu,
udovice i udovci i rastavljeni/razvedeni), obrazovanje
(kategorisano na slededi nacin: bez osnovnog obra-
zovanja ili sa nepotpunim osnovnim obrazovanjem,
osnovno ili trogodisnje srednje stru¢no obrazovanje,
srednje obrazovanje i vise ili visoko obrazovanje), i in-
deks blagostanja, kao posredna mera zivotnog stan-
darda domacinstva (ispitanici su razvrstani u pet so-
cioekonomskih grupa ili kvintila: prvi kvintil — gornjih
20%, odnosno najbogatija kategorija ispitanika, dru-
ga kvintil - kategorija dobrostojecih ispitanika, treci
kvintil - ispitanici koji pripadaju srednjoj klasi, ¢etvrti
kvintil — ispitanici koji pripadaju siromasnijoj klasi, te
peti kvintil — najsiromasnija kategorija ispitanika). Va-
rijable uklju¢ene u izraCunavanje indeksa blagostanja
odnosile su se na imovinu ispitanika (broj spavacih
soba po ¢lanu domacinstva, osnovni podni materijal,
osnovni materijal koriS¢en za izgradnju krova i zidova
kuce, tip glavnog izvora vode za pice, vrsta sanitacije,
izvor energije koji se koristi za grejanje, posedovanje

NHS instruments

The National Health Surveys utilized the European
Health Interview Survey (EHIS) methodology for cre-
ating survey instruments and variable datasets [8,9].
Therefore, the NHS datasets provide information on
self-reported sociodemographic characteristics and
health measures, obtained from face-to-face inter-
views using a standardized questionnaire for adults
15+, while information on BMI (height, weight) and
blood pressure was gathered with anthropometric
and blood pressure measurements, respectively. All
interviews and measurements were carried out at the
respondent’s home by field researchers.

Written informed consent was obtained from all
participants and the study was approved by the Ethics
Review Board of the Institute of Public Health of Ser-
bia (Decision number 5996/1, October 1, 2013, for the
2013 NHS, and 7703/1, December 8, 2021, for the 2019
NHS).

Study variables

The study had two types of variables: independent (in-
put variables) and dependent variables (which are the
outcome of variables of interest). Input variables were
sociodemographic variables and limitations in practic-
ing daily activities due to health problems. The study
outcome variables were self-reported T2DM and other
chronic diseases or long-term conditions.
Sociodemographic variables included the age of
the respondent (categorized into the following three
age groups: 45-54, 55-64, 65+ years), gender (male
and female), marital status (four categories: married
or living with a partner, never married or cohabited,
widowed, and separated), education (categorized in
the following way: no or incomplete elementary ed-
ucation, elementary education or vocational training,
secondary education, and bachelor’s degree or high-
er), and the wealth index as a proxy measure of the
standard of living of the household (the respondents
were classified into five socioeconomic groups or quin-
tiles: the first quintile - top 20%, i.e., the richest catego-
ry of respondents, the second quintile - the category
of respondents that are well-off, the third quintile - re-
spondents belonging to the middle class, the fourth
quintile — respondents belonging to the poorer class,
and the fifth quintile - the poorest category of respon-
dents). Variables included in the wealth index calcula-
tion were related to the respondents’ assets (number
of bedrooms per household member, the predomi-
nantly used flooring material, the main material used
in constructing the roof and walls of the house, the
type of main drinking water source, type of sanitation,
the energy source used for heating, possessing a color
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televizora u boji, mobilnog telefona, frizidera, racuna-
ra, ves masine, masine za pranje sudova, klima uredaja,
centralnog grejanja, automobila, te pristup internetu).
IzraCunavanje indeksa blagostanja za svakog ispitanika
detaljno je opisano na drugom mestu [10].

Ogranicenja u obavljanju svakodnevnih aktivnosti
usled zdravstvenih problema su svrstana u sledece ka-
tegorije: bez ogranicenja, umerena ogranicenja i ozbilj-
na ogranicenja.

Varijabla ishoda studije je samoprocenjen T2DM saili
bez komorbiditeta/multimorbiditeta kod pojedinca, gde
je prisustvo T2DM-a plus jos jedne hroni¢ne bolestiili du-
gotrajnog stanja (engl. long-term condition — LTC) katego-
rizovano kao komorbiditet dijabetesa, dok je istovreme-
na pojava T2DM-a sa dve ili vise drugih hroni¢nih bolesti
ili LTC-a kategorisana kao multimorbiditet dijabetesa.

Podaci o prisutnosti hroni¢nih bolesti/stanja dobi-
jeni su na osnovu iskaza ispitanika koji su odgovarali
na sledece da/ne pitanje: ,Da li ste imali neku od sle-
decih bolesti ili stanja u prethodnih 12 meseci?”. Nave-
denih 16 hroni¢nih bolesti/stanja jesu: dijabetes meli-
tus, bronhijalnu astmu (ukljucujudi alergijsku astmu),
hroni¢ni bronhitis, hroni¢nu opstruktivnu bolest pluca,
emfizem, infarkt miokarda (IM) ili dugoro¢ne posledi-
ce infarkta miokarda, koronarnu bolest srca ili anginu
pektoris, hipertenziju, mozdani udar ili dugorocne po-
sledice mozdanog udara, artrozu (iskljucujudi artritis),
cirozu jetre, bolest bubrega, depresiju, rak, hiperlipide-
miju (visok nivo holesterola), bol (preformulisan u jed-
noj varijabli kao bol u donjem delu leda ili bol u vratu),
alergije i urinarnu inkontinenciju.

Za potrebe ove analize, izraz ,bilo koja LTC" odno-
sio se na bilo koju drugu hroni¢nu bolest ili dugotrajno
stanje, a varijabla ishoda je kategorizovana u sledece
tri grupe: Grupa 1 —,Nema T2DM ili bilo koju LTC", Gru-
pa2-,T2DM + 1 LTC" i Grupa 3 -, T2DM + > 2 LTC".

Statisticka analiza

Podaci su analizirani koris$¢enjem modela deskriptivne
statistike i multivarijantne analize. Uzorak je stratifiko-
van u odnosu na prijavljeni T2DM i druga dugotrajna
stanja u sledece tri grupe: ,Nema T2DM ili bilo koju
LTC", ,T2DM + 1 LTC"i,T2DM + = 2 LTC" Ulestalost i pro-
centualna distribucija sociodemografskih faktora i pri-
javljenih ogranicenja predstavljeni su po definisanim
grupama.

Mutivarijantna analiza je korid¢ena za istrazivanje
povezanosti izmedu sociodemografskih profila/profila
ogranicenja ucesnika u Grupi 1 (,Nema T2DM ili bilo
koju LTC”), Grupi 2 (,T2DM + 1 LTC") i Grupi 3 (,T2DM +
> 2 LTC"), i prisustva T2DM-a sa ili bez drugih LTC. Model
je uporedio rizik svakog ishoda (T2DM + 1 LTCili T2DM
+ = 2 LTC) sa rizikom ucesnika bez T2DM-a ili bilo koje

TV, mobile phone, refrigerator, PC, washing machine,
dishwasher, air conditioning, central heating, a car and
having Internet access). The calculation of the wealth
index for each respondent was described in detail else-
where [10].

Limitations in carrying out daily activities due to
health problems were categorized as: no limitations,
moderate limitations, and serious limitations.

The study outcome variable was self-reported
T2DM with or without comorbidity/multimorbidity in
an individual, where the presence of T2DM plus one
other chronic disease or long-term condition (LTC) was
categorized as diabetes comorbidity, while the co-oc-
currence of T2DM with two or more other chronic dis-
eases or LTCs was categorized as diabetes multimor-
bidity.

Self-reported data on the presence of chronic dis-
eases/conditions were obtained with the following
yes/no question: “Have you had any of the following
diseases or conditions in the previous 12 months?”. The
16 chronic diseases/conditions listed include diabetes
mellitus, bronchial asthma (including allergic asthma),
chronic bronchitis, chronic obstructive pulmonary dis-
ease, emphysema, myocardial infarction (Ml) or long-
term consequences of myocardial infarction, coronary
heart disease or angina pectoris, hypertension, stroke
or long-term consequences of stroke, arthrosis (exclud-
ing arthritis), liver cirrhosis, kidney disease, depression,
cancer, hyperlipidemia (high cholesterol level), pain
(reformulated in one variable as lower back pain or
cervical back pain), allergies, and urinary incontinence.

For the purposes of this analysis, the acronym ‘any
LTC applied to any other chronic disease and LTC, and
the outcome variable was categorized into the follow-
ing three groups: Group 1 -"NoT2DM or any LTC; Group
2 -'T2DM + 1 LTC, and Group 3 -‘T2DM + > 2 LTCs.

Statistical analysis

Data were analyzed using descriptive statistics and
multivariate analysis. The sample was stratified by re-
ported T2DM and other long-term conditions into the
following three groups: ‘'No T2DM or any LTC, ‘T2DM +
1 LTC, and ‘T2DM + > 2 LTCs' The frequency and per-
centage distributions of sociodemographic factors
and reported limitations were presented across these
groups.

The multivariate analysis was used to investigate as-
sociations between the sociodemographic/limitations
profiles of participants in Group 1 (‘No T2DM or any
LTC"), Group 2 (‘T2DM + 1 LTC'), and Group 3 (‘T2DM +
> 2 LTCs'), and the presence of T2DM with or without
other LTCs. The model compared the risk of each out-
come (T2DM + 1 LTC or T2DM + > 2 LTCs) with that of
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LTC, u odnosu na sociodemografske/fizicke varijable
ogranicenja. Nadalje, ispitali smo kako su dve varijable
- sociodemografske/ogranic¢enja usled zdravstvenih
problema, uticale na ishod od interesa (interakcije iz-
medu starosti i pola, starosti i obrazovanja, starosti i
prihoda, starosti i bra¢nog statusa, starosti i ogranice-
nja, pola i obrazovanja, pola i prihoda, pola i bra¢nog
statusa, pola i ogranicenja). Relativni rizici (RR) su pred-
stavljeni sa donjim i gornjim nivoima 95%-og intervala
poverenja. Izratunate su predvidene verovatnoce za tri
grupe ishoda: ,Nema T2DM ili bilo koju LTC" ,T2DM + 1
LTC”i,T2DM + = 2 LTC", prema polu i starosti, polu i ni-
vou obrazovanja, i polu i kvintilima prihoda, uz pomo¢
multivarijantnog regresionog modela.

Prikazujemo relativni rizik (RR) i interval poverenja
(engl. confidence interval - Cl) od 95%. Model je raden
pomocu Stata statistickog softvera (verzija 18.0).

REZULTATI

Ukupna prevalencija T2DM komorbiditeta je iznosila
8,8% (512/5.788), dok je prevalencija T2DM multimor-
biditeta bila 29,5% (1.707/5.788). Tabela 1 prikazuje
profil u¢esnika starosti > 45 godina, iz dva nacionalna
istrazivanja, 2013. i 2019. godine, stratifikovan prema
prijavljenom T2DM-u i bilo kojoj drugoj LTC, u sledece
tri grupe:,Nema T2DM ili bilo koju LTC”,,T2DM + 1 LTC",
i,T2DM + > 2 LTC".

Raspodele ucestalosti i procenata prema socio-
demografskim faktorima i prijavljenim ograniceniji-
ma prikazane su u Tabeli 1. Procentualne raspodele
T2DM + 1 LTC ili T2DM + > 2LTC, u poredenju sa uce-
snicima bez bilo koje LTC, odrazavaju disparitete po
sociodemografskim faktorima. Procenat muskaraca je
bio vedi u grupi T2DM + 1 LTC, dok je bilo vise Zena u
grupiT2DM + 2 2 LTC.1uT2DM + 1 LTC grupiiuT2DM +
> 2 LTC grupi, vecina ucesnika je bila starosti 65+ godi-
na, sa 0-7 godina obrazovanja, sa osnovnim obrazova-
njem ili trogodisnjim srednje stru¢nim obrazovanjem,
udovci/udovice (posebno uT2DM + = 2 LTC grupi), dok
je najmanje bilo onih iz kvintila najbogatijih. U porede-
nju sa u¢esnicima bez T2DM-a ili bilo koje LTC, u€esnici
u grupama T2DM + 1 LTC i T2DM + = 2 LTC su u vecoj
meri prijavili umerenaili ozbiljna ogranicenja u svakod-
nevnim aktivnostima usled zdravstvenih problema.

Stubicasti grafikon (Slika 1) pokazuje procenat
ucesnika sa i bez T2DM-a medu ucesnicima sa drugim
LTC. Sivi stupci pokazuju da je visok procenat ljudi sa
nekom od navedenih LTC takode imao T2DM. Najveca
prevalencija T2DM-a je zabelezena medu ucesnicima
sa cirozom jetre — 36,5% njih je imalo T2DM. Druga
najveca prevalencija T2DM-a je registrovana kod paci-
jenata sa infarktom miokarda — 26% ucesnika sa IM je
takode imalo T2DM.

participants with no T2DM or any LTC across sociode-
mographic/physical limitation variables. Furthermore,
we examined how two variables — sociodemographic/
limitations due to health problems, interacted to impact
the outcome of interest (interactions of age and gender,
age and education, age and income, age and civil sta-
tus, age and limitations, gender and education, gender
and income, gender and civil status, gender and limita-
tions). Relative risk (RRs) were presented with the lower
and upper levels of 95% confidence intervals. Predicted
probabilities of the three outcome groups:‘No T2DM or
any LTC,'T2DM + 1 LTC, and ‘T2DM + > 2 LTCs, by gender
and age, gender and education level, and gender and
income quintiles, were calculated using multivariate re-
gression model.

We report risk ratios (RRs) and a 95% confidence in-
terval (Cl). The model was fitted using Stata (Version 18.0).

RESULTS

The total prevalence of T2DM comorbidity was 8.8%
(512/5,788), while the prevalence of T2DM multimor-
bidity was 29.5% (1,707/5,788). Table 1 shows the pro-
file of participants aged > 45 years, from two national
surveys, 2013 and 2019, stratified by reported T2DM
and any other LTC into the following three groups: ‘No
T2DM or any LTC,“T2DM + 1 LTC, and ‘T2DM + > 2 LTCs.

The frequency and percentage distributions by
sociodemographic factors and reported limitations
are presented in Table 1. The percentage distributions
of T2DM + 1 LTC or T2DM + = 2LTCs, as compared to
subjects without any LTC, reflected disparities by so-
ciodemographic factors. The percentage of male par-
ticipants was higher in the T2DM + 1 LTC group, while
there were more female participants in the T2DM +
> 2 LTCs group. In both the T2DM + 1 LTC group and
the T2DM + > 2 LTCs group, the majority of participants
were aged 65+ years, with 0-7 years of education, with
elementary education or vocational training, widowed
(especially for the T2DM + > 2 LTCs group), while the
minority were from the most affluent income quin-
tile. Compared to participants without T2DM or any
LTC, people in the T2DM + 1 LTC and T2DM + = 2 LTCs
groups reported more moderate or serious limitations
in daily activities due to health problems.

A bar graph (Figure 1) shows the percentage of par-
ticipants with and without T2DM among those with
other LTCs. The grey bars show that a high percentage
of people with any of the LTCs listed also had T2DM.
The highest prevalence of T2DM was noted among
participants with liver cirrhosis — 36.5% of them had
T2DM. The second highest prevalence of T2DM was
registered in Ml patients - 26% of participants with Ml
also had T2DM.
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Tabela 1. Profil uzorka prema T2DM statusu i prisutnosti drugih dugotrajnih Table 1. Sample profile by T2DM status and presence of other long-term
oboljenja/stanja conditions

Godina istrazivanja / Survey year

Nacionalno istrazivanje 2013. / National Survey 2013 1,607 45.03 232 4531 912 53.43
Nacionalno istrazivanje 2019. / National Survey 2019 1,962 54.97 280 54.69 795 46.57
Pol / Gender

Zenski / Female 1,599 44.8 213 41.6 997 58.41
Muski / Male 1,970 55.2 299 58.4 710 41.59
Starosna grupa / Age group

45-54 godine / 45-54 years 1,639 45.92 89 17.38 165 9.67

55-64 godine / 55-64 years 1,144 32.05 134 26.17 497 29.12
65+ godina / 65+ years 786 22.02 289 56.45 1,045 61.22
Kvintili prihoda / Income quintiles

Prvi kvintil (gornjih 20%) / First quintile (top 20%) 749 20.99 97 18.95 210 12.3

Drugi kvintil / Second quintile 710 19.89 106 20.7 284 16.64
Treci kvintil / Third quintile 704 19.73 104 20.31 367 215

Cetvrti kvintil / Fourth quintile 690 19.33 91 17.77 388 2273
Peti kvintil (najnizih 20%) / Fifth quintile (lowest 20%) 716 20.06 114 22.27 458 26.83

Nivo obrazovanja / Education

Visa ili visoka strucna sprema / Bachelor’s degree

. 422 11.82 50 9.77 94 5.51
or higher
Srednja struéna sprema / Secondary education 290 8.13 48 9.38 130 7.62
Osnovna Skolaili trogodisnja srgdnja strgcpa Skola 2618 7335 359 70.12 1135 66.49
| Elementary education or vocational training
Bez obrazovanja — 7 godina Skolovanja / 91 6.19 47 918 309 181

No education — 7 years of schooling

Nedostaje / Missing 18 0.5 8 1.56 39 2.28

Bracni status / Givil status

Bracna ili vanbracna zajednica / Marriage or

cohabitation 2,680 75.09 347 67.77 1,131 66.26
;\lj\ll(:iar ;:Le”l;lt()j-(l)i gol/),?bé;;:(jji“ vanbracnoj zajednici o 675 18 35) 34 199
Udovac/Udovica / Widowed 376 10.54 129 25.2 460 26.95
Rastavljen-a/Razveden-a / Separated 261 7.31 18 3.52 82 4.8
Nedostaje / Missing N 0.31

Ogranicenja / Limitations

Bez ogranicenja / No limitations 3,202 89.72 275 53.71 468 27.42
Umerena ogranicenja / Moderate limitations 260 7.28 186 36.33 732 42.88
Ozbiljna ogranicenja / Serious limitations 105 2.94 51 9.96 505 29.58
Nedostaje / Missing 2 0.06 2 0.12

Legenda: T2DM — Dijabetes melitus tip 2; LTC — dugotrajne bolesti/stanja (engl. long-term  Legend: T2DM — Type 2 diabetes mellitus; LTCs — long-term conditions
conditions)
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Stanje sa dijabetes melitusom / Condition with DM

Legenda: HOBP — hroni¢ni bronhitis, hroni¢na opstruktivna bolest pluca, emfizem; IM —in-
farkt miokarda ili dugoro¢ne posledice IM-a; KBS — koronarna bolest srca ili angina pektoris;
Artroza (iskljucujuci artritis); Bol — bol u donjem delu leda ili u vratu; Alergije - bilo koja aler-
gija; Ciroza - ciroza jetre; Inkontinencija - urinarna inkontinencija; Bubrezi - bolest bubrega;
Holesterol - visok nivo holesterola; Rak - bilo koja vrsta raka

Slika 1. Ukupna prevalencija T2DM-a kod osoba sa drugim dugotrajnim
bolestima/stanjima u Srbiji, Nacionalna istraZivanja 2013.12019

Tabela 2 prikazuje odnos rizika (OR), uporedujudi ri-
zik od T2DM +1 LTCiliT2DM + =2 LTC sa subjektima bez
T2DM-a i bez LTC, po kategorijama sociodemografskih
faktora i ogranicenjima usled zdravstvenih problema.
Prijavljeni rizici od T2DM + 1 LTC gotovo se nisu pro-
menili u 2019. godini, u poredenju sa istraZzivanjem iz
2013. godine, ali je rizik od T2DM + = 2 LTC bio 29%
manji u istrazivanju iz 2019. godine, u poredenju sa
grupom bez T2DM-a ili bilo koje LTC. Univarijabilna
analiza je pokazala da postoji znacajan relativni rizik
(RR) od T2DM-a i 1 LTC u grupama ispitanika starijim
od 55 godina (RR = 2,16, 95% CI: 1,63 - 2,85; i 6,77,
95% Cl. 5,26 — 8,72), kod ispitanika sa 0-7 godina obra-
zovanja (RR = 1,80, 95% CI: 1,17 - 2,76), kod udovaca/
udovica (RR = 2,65, 95% C/: 2,11 — 3,33) i kod onih koji
imaju umerena ili ozbiljna ograni¢enja (RR = 8,33, 95%
Cl:6,65-10,415,66,95% Cl: 3,96 - 8,08).

Multivarijantna analiza je pokazala povezanost
T2DM +1 LTC sa starosnom grupom 55-64 godine
(RR=1,85,95% Cl: 1,39 - 2,46), staros¢u od 65+ godina
(RR=4,62,95% Cl. 3,50 - 6.11), stepenom obrazovanja
od 0-7 godina (RR=0,59, 95% CI: 0,36 - 0,96), statusom
udovca/udovice (RR = 1,46, 95% CI: 1,12 - 1,91), te

Legend: COPD — chronic bronchitis, chronic obstructive pulmonary disease, emphysema;
MI — myocardial infarction or long-term consequences of MI; CHD — coronary heart disease
or angina pectoris; Arthrosis (excluding arthritis); Pain — lower back pain or cervical back
pain; Allergies — any allergy; Cirrhosis — liver cirrhosis; Incontinence — urinary incontinence;
Kidney — kidney disease; Cholesterol — high cholesterol level; Cancer — any type of cancer

Figure 1. The total prevalence of T2DM in people with other long-term
conditions in Serbia, NHS 2013 and 2019

Table 2 presents the risk ratio (RR), comparing the
risk of T2DM +1 LTC or T2DM + >2 LTCs with subjects
without T2DM and no LTCs, across the categories of so-
ciodemographic factors and limitations due to health.
Reported risks of T2DM + 1 LTC almost did not change
in 2019, as compared to the 2013 survey, but the risk
of T2DM + > 2LTCs was 29% lower in the 2019 survey,
compared to the group with no T2DM or any LTC. The
univariable analysis showed that there was a significant
relative risk of having T2DM and 1 LTC in age groups
older than 55 years (RR = 2.16, 95% Cl: 1.63 — 2,85; and
6.77,95% Cl: 5.26 - 8.72, respectively), in subjects with
0-7 years of education (RR = 1.80, 95% Cl: 1.17 - 2.76),
in people who are widowed (RR = 2.65, 95% Cl: 2.11 -
3.33), and in those who have moderate or serious lim-
itations (RR = 8.33, 95% Cl: 6.65 — 10.4 and 5.66, 95%
Cl: 3.96 - 8.08, respectively).

The multivariable analysis showed the associa-
tion between the T2DM +1 LTC and the 55-64 years
age group (RR = 1.85, 95% Cl: 1.39 - 2.46), the age 65+
years (RR = 4.62, 95% Cl: 3.50 - 6.11), having 0-7 years
of education (RR = 0.59, 95% Cl: 0.36 - 0.96), being
widowed (RR = 1.46, 95% CI: 1.12 - 1.91), and having

144

Jun 2024. | Volumen 5/ Broj 2 | SrPski MEDICINSKI CASOPIS LEKARSKE KOMORE



PREVALENCIJA | SOCIODEMOGRAFSKE NEJEDNAKOSTI U OBOLEVANJU OD DIJABETES TIP 2 MULTIMORBIDITETA U SRBUI
PREVALENCE AND SOCIODEMOGRAPHIC INEQUALITIES IN DEVELOPING TYPE 2 DIABETES MULTIMORBIDITIES IN SERBIA

Jankovic J. et al.

Tabela 2. Poredenje profila tri grupe ljudi: Grupa 1 (“Nema T2DM ili bilo koju Table 2. Comparison of the profiles of three groups of people: Group 1 (‘No
LTC"), Grupa 2 (“T2DM i jedna LTC") i Grupa 3 (“T2DM i > 2 LTC"), zasnovana na T2DM or any LTC'), Group 2 (‘'T2DM and one LTC'), and Group 3 (‘T2DM and > 2
multivarijantnom modelu, sa Grupom 1 kao referentnom grupom LTCs"), based on a multivariate model, with Group 1 as the reference group

Godina istraZivanja / Survey year

Nacionalno istrazivanje 2013. / National Survey 2013 1.00 1.00

Nacionalno istrazivanje 2019. / National Survey 2019 0.9 0.82 1.19 0.903 1.04 0.85 1.28 0.682

Pol / Gender

Zenski / Female 1.00

Muski / Male 1.14 0.94 138 0.173 1.23 1.00 1.52 0.051

Starosna grupa / Age groups

45-54 godine / 45-54 years 1.00 1.00

55-64 godine / 55-64 years 2.16 1.63 2.85 <0.001 1.85 139 2.46 <0.001
65+ godina / 65+ years 6.77 5.26 8.72 <0.001 4.62 3.50 6.11 <0.001
Kvintili prihoda / Income quintiles

Prvi kvintil (gornjih 20%) / First quintile 1.00 1.00

Drugi kvintil / Second quintile 1.15 0.86 1.55 0.343 1.10 0.80 1.52 0.546
Treci kvintil / Third quintile 1.14 0.85 1.53 0.382 0.95 0.68 131 0.732

Cetvrti kvintil / Fourth quintile 1.02 0.75 138 0.907 0.86 0.61 1.20 0.372

Peti kvintil (najnizih 20%) / Fifth quintile 1.23 0.92 1.64 0.162 0.97 0.70 1.35 0.847

Nivo obrazovanja / Education

Visa ili visoka strucna sprema / Bachelor’s degree or higher 1.00 1.00

Srednja strucna sprema / Secondary education 1.40 0.92 2.13 0.122 1.17 0.74 1.84 0.505
Osnovna Skola ili trogodisnja srednja strucna Skola / Elementary education or vocational training 1.16 0.85 1.58 0.360 1.05 0.74 1.49 0.791

Bez obrazovanja — 7 godina $kolovanja / 0-7 years of schooling 1.80 1.17 2.76 0.008 0.59 0.36 0.96 0.035
Nedostaje / Missing 3.75 1.55 9.07 0.003 0.93 0.35 2.51 0.892
Bracni status / Givil status

Bracna ili vanbracna zajednica / Marriage or cohabitation 1.00 1.00

Nikada nije bio-la u bracnoj ili vanbracnoj zajednici / Single/never married 0.58 0.35 0.94 0.028 0.74 0.44 1.23 0.243
Udovac/Udovica / Widowed 2.65 21 3.33 <0.001 1.46 1.12 191 0.005
Rastavljen-a/Razveden-a / Separated 0.53 0.33 0.87 0.012 0.65 0.39 1.08 0.097
Nedostaje / Missing 0.00 0.00 0.00 0.991 0.00 0.00 0.00 0.989
Ogranicenja usled zdravstvenih problema / Limitations due to health

Bez ogranicenja / No limitations 1.00 1.00

Umerena ogranicenja / Moderate limitations 833 6.65 10.43 <0.001 6.86 5.42 8.69 <0.001
Ozbiljna ogranicenja / Serious limitations 5.66 3.96 8.08 <0.001 4.15 2.86 6.03 <0.001
Nedostaje / Missing 0.00 0.00 0.00 0.985 0.00 0.00 0.00 0.993

Godina istrazivanja / Survey year

Nacionalno istrazivanje 2013. / National Survey 2013 1.00 1.00

Nacionalno istraZivanje 2019. / National Survey 2019 0.71 0.64 0.80 <0.001 0.81 0.69 0.94 0.006
Pol / Gender

Zenski / Female 1.00

Muski / Male 0.58 0.51 0.65 <0.001 0.61 0.52 0.71 <0.001
Starosna grupa / Age groups

45 - 54 godine / 45-54 years 1.00 1.00

55 - 64 godine / 55-64 years 432 3.56 5.23 <0.001 3.40 2.73 423 <0.001
65+ godina / 65+ years 13.21 10.98 15.89 <0.001 7.14 5.69 8.94 <0.001
Kvintili prihoda / Income quintiles

Prvi kvintil (gornjih 20%) / First quintile 1.00 1.00

Drugi kvintil / Second quintile 143 1.16 1.75 0.001 131 1.01 171 0.045
Treci kvintil / Third quintile 1.86 1.53 2.27 <0.001 133 1.03 173 0.030
Cetvrti kvintil / Fourth quintile 2,01 1.65 2.44 <0.001 139 1.07 1.81 0.015
Peti kvintil (najnizih 20%) / Fifth quintile 2.28 1.88 2.77 <0.001 134 1.03 1.74 0.032
Nivo obrazovanja / Education

Visa ili visoka strucna sprema / Bachelor’s degree or higher 1.00 1.00

Srednja strucna sprema / Secondary education 2.01 148 2.73 <0.001 151 1.03 2.21 0.033
Osnovna 3kola ili trogodisnja srednja strucna skola / Elementary education or vocational training 1.95 1.54 2.46 <0.001 1.26 0.94 1.7 0.128
Bez obrazovanja — 7 godina $kolovanja / 0- 7 years of schooling 6.28 473 833 <0.001 0.99 0.67 1.44 0.938
Nedostaje / Missing 9.73 533 17.75 <0.001 0.85 0.39 1.82 0.668

Legenda: LTC - dugotrajna bolest ili stanje (engl. long-term condition); LC/ — donji 95%-ni  Legend: LTC — long-term condition; LCI — lower 95% confidence interval; UCI — upper 95%
interval poverenja (engl. lower 95% confidence interval); UCI — gomnji 95%-ni interval pove-  confidence interval; RR — risk ratio
renja (engl. upper 95% confidence interval); OR — odnos rizika
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umerenim (RR = 6,86, 95 % CI: 5,42 — 8 69) ili ozbiljnim
ogranicenjima (RR = 4,15, 95% CI: 2,86 - 6,03) usled
zdravstvenih problema. Multivarijantna analiza je po-
kazala povezanostizmedu T2DM + > 2 [TC-a i istraziva-
njaiz2019.godine (RR=0,81,95% CI: 0,69 - 0,94), mus-
kog pola (RR=10,61,95% CI: 0,52 - 0,71), staro5¢u 55-64
godine (RR = 3,40, 95% CI: 2,73 - 4,23), ili 65+ godina
(RR = 7,14, 95% CI: 5,69 - 8,94), pripadnosti drugom
(RR=1,31,95% Cl: 1,01 = 1,71), tre¢em (RR = 1,33, 95%
Cl:1,03-1,73), ¢etvrtom (RR=1,39,95% C/: 1,07 - 1,81)
ili petom kvintilu prihoda (RR=1,34,95% C/: 1,03 - 1,03
74), srednjeg obrazovanja (RR = 1,51, 95% CI: 1,03 -
2,21), statusa samca-ice ili nekoga ko nikada nije bio u
braku (RR=0,47,95% CI: 0,30 - 0,73), te umerenih (RR =
14,0,95) % CI: 11,6 — 16,8) ili ozbiljnih ogranicenja usled
zdravstvenih problema (RR = 22,0, 95% CI: 17,2 — 28,3).
Rezultati univarijantne i multivarijantne analize su pri-
kazani u Tabeli 2.

DISKUSLJA

Najvazniji nalazi

U ovoj studiji smo istrazivali prevalenciju i sociodemo-
grafske karakteristike T2DM-a i komorbiditeta i multi-
morbiditeta u populacijskim podacima Republike Sr-
bije, prikupljenim u dva perioda: 2013. i 2019. godine.
Prema nasim saznanjima, ovo je prva studija koja je
temeljno istrazila prevalenciju i razlike u sociodemo-
grafskim karakteristikama pacijenata sa T2DM-om i jos
jednom ili jos dve ili vise dugotrajnih bolesti ili stanja.
Vizuelna prezentacija predvidenih verovatnoca, izve-
dena iz multivarijantne analize, pruzila je uvid u odno-
se izmedu T2DM-a, komorbiditeta i multimorbiditeta,
stratifikovano po sociodemografskim karakteristika-
ma.

Ustanovili smo da je prevalencija T2DM komorbi-
diteta iznosila 8,8%, a prevalencija T2DM multimorbi-
diteta 29,5%. Ovaj nalaz je u skladu sa ve¢ utvrdenim
shvatanjem da pacijenti sa T2DM-om imaju visok rizik
od pojave pratecih zdravstvenih stanja, naj¢esce hiper-
tenzije, poremecaja lipida, koronarne bolesti srca, mi-
krovaskularnih stanja i poremecaja mentalnog zdrav-
lja, posebno depresije [11]. U nasoj studiji, prevalencija
T2DM-a medu pacijentima sa drugim zdravstvenim
stanjima bila je najveca kod pacijenata sa cirozom je-
tre (36%), zatim kod pacijenata sa infarktom miokarda,
moZzdanim udarom i visokim holesterolom, pri cemu je
oko jedne ¢etvrtine ovih pacijenata imalo T2DM. Udru-
Zivanje ovih bolesti i T2DM-a moze znacajno da poveca
rizike povezane sa ovim stanjima, ali i da poveca potre-
bu za koris¢enjem zdravstvene zastite [12].

Poznato je da su sociodemografski faktori koji su
najjace povezani sa multimorbiditetom starost i socio-
ekonomski status, a ovaj nalaz je prisutan u nekoliko

moderate limitations (RR = 6.86, 95% Cl: 5.42 — 8 69) or
serious limitations (RR = 4.15, 95% Cl: 2.86 — 6.03) due
to health. The multivariable analysis showed the asso-
ciation between T2DM + > 2 LTCs and the 2019 sur-
vey (RR = 0.81, 95% Cl: 0.69 — 0.94), male participants
(RR=0.61,95% Cl: 0.52 - 0.71), being 55-64 years old
(RR = 3.40, 95% CI: 2.73 — 4.23), or 65+ years old (RR
= 7.14, 95% Cl: 5.69 - 8.94), being in the second (RR
=1.31, 95% Cl: 1.01 - 1.71), third (RR = 1.33, 95% Cl:
1.03 - 1.73), fourth (RR = 1.39, 95% Cl: 1.07 - 1.81), or
fifth income quintile (RR = 1.34, 95% CI: 1.03 - 1.74),
having secondary level education (RR = 1.51, 95% Cl:
1.03 - 2.21), being single or having never married (RR
=0.47,95% Cl: 0.30 - 0.73), and having moderate (RR =
14.0, 95% Cl: 11.6 - 16.8) or serious limitations due to
health (RR=22.0,95% Cl: 17.2 — 28.3). The results of the
univariable and multivariable analyses are presented
in Table 2.

DISCUSSION
Main findings

In this study, we investigated the prevalence and so-
ciodemographic characteristics of T2DM and comor-
bidities and multimorbidities in the Republic of Ser-
bia population-based data, collected in two periods:
year 2013 and year 2019. To the best of our knowl-
edge, this is the first study to thoroughly explore the
prevalence and the differences in sociodemographic
characteristics of patients with T2DM with one or two
or more long-term conditions The visual presentation
of predicted probabilities, derived from multivariate
analyses provided some insight into the relationships
between T2DM, comorbidities and multimorbidities,
stratified by sociodemographic characteristics.

We found that the prevalence of T2DM comorbidi-
ty was 8.8%, and the prevalence of T2DM multimorbid-
ity was 29.5%. This finding is in line with the well-estab-
lished understanding that T2DM patients have a high
risk of co-occurring health conditions, most commonly
hypertension, lipid disorders, coronary heart disease,
microvascular conditions, and mental health disorders,
especially depression [11]. In our study, the prevalence
of T2DM among patients with other health conditions
was the highest in patients with liver cirrhosis (36%),
followed by those with myocardial infarction, stroke,
and high cholesterol, with around one-quarter of these
patients having T2DM. The clustering of these illnesses
and T2DM can significantly increase the risks associ-
ated with these conditions and increase the need for
healthcare utilization [12].

It is known that sociodemographic factors which
have the strongest association with multimorbidity
are age and socioeconomic status and this finding is
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studija sprovedenih u zemljama sa niskim i srednjim
prihodima [13,14]. Prevalencija multimorbiditeta je u
porastu Sirom sveta u populaciji od 65+ godina, a po-
sebno kod osoba starijih od 75 godina [11]. Medu paci-
jentima sa T2DM-om, starijim od 65 godina, koji boluju
duze od deset godina, veca je prevalencija multimorbi-
diteta i komplikacija u vidu sistemskih ostecenja orga-
na, kao sto su infarkt miokarda i terminalna bubrezna
insuficijencija [11]. Na isti nacin, u nasoj studiji, staro-
sna grupa od 55 do 64 godine je bila povezana sa po-
vecanim rizikom od T2DM komorbiditeta i T2DM mul-
timorbiditeta. U multivarijantnoj analizi, u¢esnici ove
starosne grupe su imali povecani rizik od komorbidi-
teta za 85% i povecani rizik od T2DM multimorbiditeta
za 340%. Verovatnoca u starijoj starosnoj grupi (iznad
65 godina starosti) bila je jo$ izrazenija, sa povecanim
rizikom od T2DM komorbiditeta za 462% i povecanim
rizikom od T2DM multimorbiditeta za 714%.

Neke studije su pokazale povezanost izmedu zen-
skog pola i multimorbiditeta [15,16], ali to nije bilo
evidentno medu kanadskim starijim licima, posebno
u populacijskoj grupi sa najve¢om prevalencijom mul-
timorbiditeta (iznad 65 godina starosti) [17]. Nismo
pronasli vezu izmedu pola i T2DM komorbiditeta. Me-
dutim, postojao je veci rizik od T2DM multimorbiditeta
medu ispitanicima zenskog pola. Naime, moze se redi
da je za zene veca verovatnoda da ¢e otici kod svog le-
kara opste prakse i stoga se ¢esce kod njih uspostavlja-
ju dijagnoze hroni¢nih bolesti i stanja [15], ali izgleda
da postoji takode i veca verovatnoca da ¢e zene imati
mentalni poremecaj kao komorbiditet [15].

Sto se ti¢e socioekonomskog statusa, nasi rezultati
su pokazali da su ljudi u nizim kvintilima prihoda imali
veci OR za razvoj multimorbiditeta, 3to je u skladu sa
velikom kohortnom studijom sprovedenom u Engle-
skoj, u kojoj je grupacija sa najnepovoljnijim socioeko-
nomskim statusom bila linearno povezana sa poveca-
nom verovatnocom multimorbiditeta [15]. Takode, u
studiji sprovedenoj u Spaniji, rastuci nivo siromastva je
bio snazno povezan sa rastu¢im procentom pacijena-
ta sa T2DM-om i vecim brojem istovremeno prisutnih
bolesti [18].

U na3oj studiji, ispitanici sa srednjim obrazovanjem
su imali za 51% vedi rizik od T2DM multimorbiditeta
(p =0,033), u poredenju sa onima sa visom ili visokom
stru¢nom spremom, ali nije bilo znacajnih razlika u
OR-u izmedu multimorbiditeta i nizeg nivoa obrazo-
vanja. Medutim, nepostojanje ove povezanosti moze
proizilaziti iz razlika u veli¢ini uzorka izmedu obrazov-
nih kategorija. Ovi rezultati su u skladu sa onima iz stu-
dije nedavno sprovedene u Srbiji [19] koja ukazuje da
su osobe sa nizim nivoom obrazovanja sklonije razvoju
multimorbiditeta. U studiji Bendera i saradnika [20],

consistent across several studies conducted in LMICs
[13,14]. Multimorbidity prevalence increases world-
wide in the population aged 65+ years, and especially
in those over the age of 75 [11]. Among patients with
T2DM, older than 65 years, who have had their illness
for more than ten years, there is a higher prevalence of
multimorbidity and end-organ complications, such as
myocardial infarction and end-stage renal disease [11].
Similarly, in our study, the age group 55-64 years was
associated with an increased risk of both T2DM comor-
bidity and T2DM multimorbidity. In the multivariable
analysis, participants in this age group had an 85% in-
crease in the risk of comorbidity and a 340% increase in
the risk of T2DM multimorbidity. The likelihood in the
older age group (above the age of 65 years) was even
more pronounced, with a 462% increase in the risk of
T2DM comorbidity and a 714% increase in the risk of
T2DM multimorbidity.

Some studies have shown the association between
the female gender and multimorbidity [15,16], but this
was not evident among Canadian seniors, particularly
in the population group with the highest prevalence
of multimorbidity (above the age of 65 years) [17]. We
did not find an association between gender and T2DM
comorbidity; however, there was a higher risk of T2DM
multimorbidity among the female participants. Argu-
ably, women do tend to have a higher likelihood of
visiting their general practitioner and, therefore, more
frequently establish diagnoses of chronic health con-
ditions [15], but there seems to be a higher likelihood
of women having a comorbid mental health disorder,
as well [15].

As to socioeconomic status, our results indicate
that people in the lower income quintiles had a higher
RR for developing multimorbidity which is in line with
a large English cohort study where the most disad-
vantaged socioeconomic class was linearly associated
with an increased likelihood of multimorbidity [15].
Additionally, in a study conducted in Spain, an increas-
ing deprivation level was strongly associated with an
increasing percentage of patients with T2DM and a
higher number of concurrent illnesses [18].

In our study, subjects with secondary education
had a 51% increase in the risk of T2DM multimorbidity
(p =0.033), as compared to those with a bachelor’s de-
gree education level or higher, but there were no sig-
nificant differences in RR between multimorbidity and
lower educational levels. However, this lack of associ-
ation may stem from the differences in sample sizes
across education categories. These results are congru-
ent with those from a recently conducted study in Ser-
bia [19] indicating that individuals with a lower level
of education are more prone to develop multimorbid-
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utvrdena je povezanost izmedu nizeg nivoa obrazova-
nja i rizika od razvoja komplikacija i komorbiditeta, kod
pacijenata sa T2DM-om.

Povezanost izmedu umerenih i ozbiljnih ograni-
¢enja u svakodnevnim aktivnostima i T2DM komorbi-
diteta i multimorbiditeta takode je potvrdena u nasoj
studiji, $to je u skladu sa studijom koju su sproveli Dija
i saradnici [21] a koja je identifikovala T2DM kao fak-
tor povezan sa ograni¢enjima u svakodnevnom Zivotu,
posebno medu onima starijim od 65 godina.

Ogranicenja studije

Ogranic¢enja ove studije uklju¢uju i ¢injenicu da su
podaci o hroni¢nim stanjima dobijeni na osnovu iska-
za ispitanika, a ne na osnovu zvanicnih dijagnoza, i da
nisu uzimali u obzir vazne faktore kao $to su optere-
¢enje i tezina bolesti. Zbog ove metodologije nismo
ispitivali populaciju koja Zivi u domovima i drugim
ustanovama kolektivnog smestaja ili bolnicama, sto
je doprinelo ,potcenjivanju” nasih podataka (engl.
underestimation). Zbog toga $to je u pitanju studija
preseka, nisu bili moguc¢i kauzalni zakljucci o razlici-
tim etioloskim putevima komorbiditeta ili multimor-
biditeta povezanog sa T2DM-om, $to moze biti od
znacaja za klini¢cku primenu.

Implikacije

Ova studija omogucava deskriptivhu karakterizaciju
T2DM komorbiditeta i multimorbiditeta u Srbiji, obu-
hvatajuci Sirok spektar stanja koja mogu opteretiti si-
steme zdravstvene zastite. lako ovaj analiticki pristup
nudi dragocene uvide za identifikovanje grupa ljudi
za koje postoji veca verovatnoca da su oboleli od jed-
nog ili vise dugoro¢nih stanja, unapredenje klini¢kih
i javnozdravstvenih praksi zahteva posebne smernice
koje bi pomogle da se ovi pacijenti identifikuju i lece
na vreme.

Nadalje, potrebno je dodatno istrazivanje kako bi
se ispitali drugi metabolicki, bihejvioralni i faktori rizi-
ka Zivotne sredine povezani sa komorbiditetom i mul-
timorbiditetom kod T2DM-a, kao i analiza vremenskih
trendova na nivou populacije. Takva istrazivanja su
od vitalnog znacaja za olakSavanje pruzanja klinickih
usluga i planiranja javnog zdravlja. Rasvetljavanjem
etiologije bolesti, ovo istrazivanje moze da pruzi in-
formacije potrebne za razvoj delotvornih preventiv-
nih i terapijskih intervencija. Stoga sprovodenje sveo-
buhvatnih studija kako bi se istrazili ovi faktori pred-
savlja imperativ za unapredenje naseg razumevanja
epidemiologije T2DM-a i njenih implikacija po pitanju
zdravlja stanovnistva.

ity. In a study by Bender et al. [20], an association was
found between a lower level of education and the risk
of developing both complications and comorbidities,
in patients with T2DM.

The association between moderate and severe
limitations in daily activities and T2DM comorbidities
and multimorbidities was also confirmed in our study,
which is in keeping with a study by Jie et al. [21] that
showed T2DM as a factor associated with limitations in
daily living, especially among those above the age of
65 years.

Study limitations

The limitations of this study include the fact that the
data on chronic conditions were self-reported rath-
er than diagnosed, and did not consider important
factors like disease burden and severity. Due to this
methodology, we have not examined the population
living in care homes and other residential facilities or
hospitals, which has contributed to the underestima-
tion of our data. Due to the cross-sectional design, no
causal inferences to the diverse etiologic pathways
of T2DM-related comorbidity or multimorbidity were
possible, which can be meaningful for clinical applica-
tions.

Implications

This study allows for the descriptive characterization
of T2DM comorbidity and multimorbidity in Serbia,
encompassing a wide spectrum of conditions that
may strain healthcare systems. While this analytical
approach offers valuable insights in identifying popu-
lation groups with higher probabilities of having one
or more long-term conditions, enhancing clinical and
public health practices requires specific guidelines
that would help to identify and treat these patients in
a timely fashion.

Furthermore, additional research is needed to ex-
plore other metabolic, behavioral, and environmental
risk factors linked to comorbidity and multimorbidity
in T2DM, along with an analysis of population-level
temporal trends. Such investigations are vital for fa-
cilitating clinical service delivery and public health
planning. By shedding light on the etiology of the
disease, this research can inform the development of
effective preventive and therapeutic interventions.
Hence, conducting comprehensive studies to explore
these factors is imperative for advancing our under-
standing of T2DM epidemiology and its implications
for population health.

CONCLUSION
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ZAKLJUCAK

Identifikovanje i podela populacija u podgrupe prema
njihovom riziku od dugotrajnih bolesti, koris¢enjem
sveobuhvatnog pristupa koji uzima u obzir sociode-
mografske determinante zdravlja, moglo bi da pruzi
znacajne informacije za poboljsanje trenutne prakse
ranog otkrivanja i le¢enja bolesti. Ova studija ima zna-
¢ajan potencijal da omoguci pravovremeno sprovode-
nje odgovarajuceg lecenja i redovnih kontrolnih pre-
gleda, sto doprinosi boljim zdravstvenim ishodima i,
dugoro¢no gledano, pove¢anom kvalitetu Zivota.
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PRILOG
Interakcije
Starost i pol

Nije registrovana znacajna interakcija za ishod ,T2DM
+ 1 LTC"u odnosu na ishod “Nema LTC". Uvodenje inte-
rakcije ukazuje na povecani RR kod muskaraca starosti
45-54 godine sa T2DM + 1 LTC, u poredenju sa onima
bez LTC.

Postojala je znacajna interakcija za ishod “T2DM +
> 2 LTC" naspram ishoda “Nema LTC". Sve u svemu, ri-
zik za muskarce sa T2DM + = 2 LTC u odnosu na one
bez bilo koje LTC, nije se razlikovao od rizika kod zena
u starosnoj grupi 45-54 godine (RR = 0,95 (0,67, 1,37);
p-vrednost = 0,816), dok su muskarci imali maniji rizik u
starosnom dobu od 5-64 i 65+ godina. Rizik za zene je
bio znacajno vedi u starijem dobu.

Prikazani obrasci za glavne efekte starosti ostali
su isti, Sto ukazuje na povecan rizik od T2DM + 1 LTC i
T2DM + = 2 LTC, sa vec¢om staroScu.

Starost i prihodi

lako interakcija nije bila znacajna, glavni efekti govore
u prilog znacajnom povecanju rizika od T2DM + 1 LTC i
T2DM + = 2 LTC sa rastom starosti medu bogatim poje-
dincima (kvintil gornjih 20% po prihodima).

Starost i stepen obrazovanja

lako interakcija nije bila znacajna, glavni efekti govo-
re u prilog znacajnom povecanju rizika od T2DM + 1
LTC u odnosu na ishod “Nema LTC”, medu ispitanicima
starijim od 65 godina, sa visom ili visokom stru¢nom
spremom (RR = 6,33 (2,82, 14,22)), u poredenju za 0so-
bama starosti 45-54 godine; kao i povec¢anom riziku od
T2DM + = 2 LTC u odnosu na ishod bez LTC, u starosnoj
kategoriji 54-64 godine i 65+ godina (RR = 4,53 (1,92,
10,65) i 12,94 (5,74, 29,16) ) u poredenju sa onima sta-
rosti 45-54 godine.

APPENDIX
Interactions
Age and gender

No significant interaction was registered for the out-
come ‘T2DM + 1 LTC' vs. the outcome ‘No LTC' The in-
troduction of the interaction indicates an increased RR
among men aged 45-54 years with T2DM + 1 LTC, as
compared to those with no LTC.

There was a significant interaction for the out-
come ‘T2DM + = 2 LTCs' vs. the outcome ‘No LTCs' In
summary, the risk of T2DM + > 2 LTCs over ‘No LTCs' for
men, was no different from that of the women in the
age group 45-54 years (RR = 0.95 (0.67, 1.37); p-value
= 0.816), while men had a lower risk at the age of 55-
64 and 65+ years. The risk for women was significantly
higher at an older age.

The patterns shown for the main effects of age re-
mained the same, indicating an increased risk of T”2DM
+ 1 LTCand T2DM + > 2 LTCs, with an increase in age.

Age and income

While the interaction was not significant, the main ef-
fects support a significantly increased risk of T2DM + 1
LTCand T2DM + = 2 LTCs with an increase in age among
the affluent individuals (top 20% income quintile).

Age and education

While the interaction was not significant, the main ef-
fects support a significantly increased risk of T2DM + 1
LTC over ‘No LTCs, among those aged 65+ years, with
a bachelor’s degree or higher (RR = 6.33 (2.82, 14.22)),
as compared to those aged 45-54 years, as well as an
increased risk of T2DM + > 2 LTCs over‘No LTCs, among
those aged 54-64 years and 65+ years (RR =4.53 (1.92,
10.65) and 12.94 (5.74, 29.16) respectively), as com-
pared to those aged 45-54 years.

Age and civil status

Overall, the interaction was not significant, and no dif-
ferences in the risk of T2DM + 1 LTC across civil status
groups were found. However, the introduction of the
interaction revealed that the risk of T2DM + 1 LTC over
‘No LTCs, among the subjects aged 55-64 years and
65+, was higher, as compared to those aged 45-54
years, in the married or cohabiting group. The RRs were
1.87 (1.35, 2.58) and 5.13 (3.75, 7.01), with a p-value <
0.001 for both. Similar patterns were noted for T2DM +
> 2 LTCs over‘No LTCs; indicating a slightly reduced risk
of T2DM + 1 LTC and T2DM + = 2 LTCs, for the married
or cohabiting group.
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Starost i bracno stanje

Sveukupno gledano, interakcija nije bila znacajna i nisu
pronadene razlike po pitanju rizika od T2DM + 1 LTC
po grupama definisanim bra¢nim stanjem. Medutim,
uvodenje interakcije otkrilo je da je rizik od T2DM +
1 LTC u odnosu na ishod ,Nema LTC", medu ispitanici-
ma starosti 55-64 godine i 65+ godina, bio vedi, u po-
redenju sa ispitanicima starosti 45-54 godine, u grupi
onih koji su u braku ili vanbra¢noj zajednici. Vrednosti
RR su bile 1,87 (1,35, 2,58) i 5,13 (3,75, 7,01), sa p-vred-
nos$¢u < 0,001 za svaku od RR vrednosti. Sli¢ni obrasci
su zabeleZeni za T2DM + = 2 LTC u odnosu na ,Nema
LTC" $to ukazuje na blago smanjeni rizik od T2DM + 1
LTCi T2DM + = 2 LTC, za grupu onih koji su u braku ili
vanbracnoj zajednici.

Starost i ograni¢enja usled zdravstvenih
problema

Interakcija starosti sa zdravstvenim ogranicenji-
ma nije bila znacajna. Uvodenje interakcije sugerise
znacajno povecan rizik od T2DM + 1 LTC u odnosu na
,Nema ,LTC" sa povecanjem starosti, za podgrupu sa
blagim ogranic¢enjima ili bez ograni¢enja. U grupi sta-
rosti 45-54 godine, vedi rizik je zabelezen kod onih sa
umerenim i ozbiljnim zdravstvenim ograni¢enjima,
u poredenju sa onima koji nisu imali ili su imali blaga
ograni¢enja, $to je u proseku slicno onome 3to je nade-
no u punom uzorku, bez uzimanja interakcije u obzir.
Sli¢ni obrasci su zabelezeni za rizikod T2DM + > 2 LTC u
odnosu na,Nema LTC".

Pol i prihodi

Postojala je interakcija izmedu pola i kvintila prihoda,
ali ne na svim nivoima prihoda. Kad sumiramo glavne
karakteristike ove interakcije, postojao je veci rizik od
T2DM + 1 LTC u odnosu na,Nema LTC" kod Zena u dru-
gom (20% - 40%) i petom (najnizi, 80% — 100%) kvin-
tilu prihoda, u poredenju sa onima u prvom (gornjih
20%) kvintilu; vrednosti RR su bile 1,73 (1,04, 2,88), sa
p-vrednos¢u = 0,035,i 1,83 (1,09, 3,07), sa p-vrednoscu
=0,022. U prvom kvintilu prihoda, muskarci su bili pod
vecim rizikom od Zena; RR je bio 2,43 (1,50, 3,94).

Zarizik od T2DM + = 2 LTC u odnosu na,Nema LTC",
nisu pronadene razlike izmedu muskaraca i zena medu
onima u najvisem kvintilu prihoda (gornjih 20%). Po-
stojao je znacajno vedi rizik za Zene izmedu drugog i
petog kvintila, u poredenju sa Zenama u prvom kvin-
tilu; vrednosti RR su bile: 1,64 (1,13, 2,40), 1,81 (1,25,
2,61), 1,89 (1,31, 2,75) i 2,40 (1,66, 3,46), dok je p-vred-
nost bila < 0,01 za svaku vrednost RR.

Age and health limitations

The interaction of age with health limitations was not
significant. The introduction of the interaction sug-
gests a significantly increased risk of T2DM + 1 LTC over
‘No LTCs; with increased age, for the subgroup with
mild or no limitations. In the group aged 45-54 years,
higher risks were noted among those with moderate
and serious health limitations, as compared to those
who had no or mild limitations, which is similar to what
was found in the full sample, on average, without con-
sidering interactions. Similar patterns were noted for
the risk of T2DM + > 2 LTCs over ‘No LTCs.

Gender and income

There was an interaction between gender and income
quintiles, but not at all the income levels. To summa-
rize the main features of this interaction, there was a
higher risk of T2DM + 1 LTC over ‘No LTCs" in women
in the second (20% — 40%) and the fifth (lowest, 80%
- 100%) income quintiles, as compared to those in the
first (top 20%) quintile; the RRs were 1.73 (1.04, 2.88),
with a p-value = 0.035, and 1.83 (1.09, 3.07), with the
p-value = 0.022, respectively. In the first income quin-
tile, men were at higher risk than women; the RR was
243 (1.50, 3.94).

For the risk of T2DM + = 2 LTCs over‘No LTCs/, no dif-
ferences between men and women were found among
those in the top income quintile (top 20%). There was
a significantly higher risk for women in the second to
fifth quintiles, as compared to those in the first quin-
tile; the RRs were 1.64 (1.13, 2.40), 1.81 (1.25, 2.61), 1.89
(1.31, 2.75), and 2.40 (1.66, 3.46), respectively, and the
p-value was < 0.01, for each.

Gender and education

There was no significant interaction, but the introduc-
tion of the interaction indicates a higher risk of T2DM
+ 1 LTC in men, as compared to women, among the
subjects with a bachelor’s degree or higher level of
education (RR = 2.54 (1.23, 5.27); p-value = 0.012). A
higher degree of risk was noted for women of all other
education levels, but this was not significant.

For the risk of T2DM + > 2 LTCs, no differences be-
tween men and women were found. However, a signifi-
cantly higher risk for women at all education levels, as
compared to those with a bachelor’s degree and high-
er, was registered. The RRs were, as follows: secondary
education, 2.03 (1.10, 3.74), p-value = 0.023; elemen-
tary education or vocational training, 1.99 (1.24, 3.19),
p-value = 0.005; and 0-7 years of education, 1.85 (1.07,
3.20), p-value = 0.027.
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Pol i stepen obrazovanja

Nije bilo znacajne interakcije, ali samo uvodenje inte-
rakcije ukazuje na veci rizik od T2DM + 1 LTC kod mus-
karaca, u poredenju sa Zenama, medu ispitanicima sa
visSom ili visokom stru¢nom spremom (RR = 2,54 (1,23,
5,27) p-vrednost = 0,012). Vedi stepen rizika je zabele-
Zen kod Zena svih ostalih nivoa obrazovanja, ali to nije
bilo znacajno.

Za rizik od T2DM + = 2 LTC, nisu pronadene razlike
izmedu muskaraca i Zena. Medutim, registrovan je zna-
¢ajno vedi rizik za Zene na svim nivoima obrazovanja u
odnosu na one sa visim i visokim stepenom obrazova-
nja. Vrednosti RR su bile sledece: srednje obrazovanje,
2,03 (1,10, 3,74), p-vrednost = 0,023; osnovno obrazo-
vanje ili trogodisnje srednje stru¢no obrazovanje, 1,99
(1,24, 3,19), p-vrednost = 0,005; i 0-7 godina obrazova-
nja, 1,85 (1,07, 3,20), p-vrednost = 0,027.

Pol i bra¢no stanje

Interakcije otkrivaju nesto vedi rizik od T2DM + 1 LTC u
odnosu na,Nema LTC", za muskarce, u poredenju sa ze-
nama u bra¢noj i/ili vanbra¢noj grupi (RR = 1,36 (1,05,
1,75), p-vrednost = 0,018). Rizik od T2DM + = 2 LTC, u
poredenju sa,Nema LTC", bio je manji kod muskaraca
u poredenju sa zenama koje pripadaju ovoj grupi po
osnovu bra¢nog statusa (RR = 0,65 (0,54, 1,49), p-vred-
nost < 0,01).

Pol i ograniéenja usled zdravstvenih problema

Nisu primecene nikakve interakcije izmedu polai ogra-
ni¢enja usled zdravstvenih problema u pogledu rizika
od T2DM + 1 LTC u odnosu na ,Nema LTC", kao ni ra-
zlike izmedu muskaraca i Zena. Za T2DM + > 2 LTC, sa
druge strane, muskarci su imali manji rizik u poredenju
sa Zzenama u grupi bez ograni¢enja ili sa blagim ogra-
ni¢enjima (RR = 0,70 (0,57, 0,86), p-vrednost = 0,001.
Zene sa umerenim ili ozbiljnim ograni¢enjima imale
su znacajno vedi rizik od T2DM + > 2 LTC, u poredenju
sa onima bez ogranicenja ili sa blagim ogranic¢enjima
17,15 (13,22, 22,23) i 25,94 (17,72, 37,99); < 0,001, za
dve grupe visokog rizika.

Gender and civil status

The interactions reveal a slightly higher risk of T2DM +
1 LTC over‘No LTCs| for men, as compared to women in
the married and/or cohabiting group (RR = 1.36 (1.05,
1.75), p-value = 0.018). The risk of T2DM + > 2 LTCs, as
compared to‘No LTCs, was lower in men in comparison
with women belonging to this civil status group (RR =
0.65 (0.54, 1.49), p-value < 0.01).

Gender and health limitations

No interactions between gender and health limitations
regarding the risk of T2DM + 1 LTC over ‘No LTCs; and
no differences between men and women were noted.
For T2DM + > 2 LTCs, on the other hand, men had a
lower risk, as compared to women in the group with no
or with mild limitations (RR = 0.70 (0.57, 0.86), p-value
= 0.001. Women with moderate or serious limitations
had a significantly higher risk of T2DM + > 2 LTCs, com-
pared to those with no or mild limitations; RRs were
17.15 (13.22, 22.23); p-value <0.001, and 25.94 (17.72,
37.99); p-value < 0.001, for the two high-risk groups,
respectively.
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