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SUMMARY

Introduction/Objective Diabetes mellitus and its chronic complications impair quality of life (QoL) when
compared to the one of the general population.

The objective of this study was to determine the prevalence of > 14 unhealthy days per month among
the patients with diabetes in Serbia and to determine the association of the socio-demographic charac-
teristics and health characteristics with the total of > 14 unhealthy days.

Methods Serbian version of a generic self-administered questionnaire from Centers for Disease Control
and Prevention (CDC-HRQOL-4) was used for data collection in all three levels of care.

Results The study involved 4898 patients with diabetes, 2283 (46.6%) men and 2611 (53.4%) women.
Overall mean age was 57.3 + 12.2 years with over one fifth (23.2 %) were younger than 50 years. Mul-
tivariate logistic regression analyses indicated that age > 65 (OR:1.575, 95%Cl 1.100-2.256), being a
woman (OR: 1.287, 95% Cl 1.042-1.588), lower education (OR: 1.383, 95%Cl 1.091-1.754), felt depressed
> 14 days (OR: 3.689, 95% Cl 2.221-6.128), felt anxious > 14 days (OR: 1.749, 95% Cl 1.113-2.749), poor
sleep > 14 days (OR:2.161, 95%Cl 1.569-2.988), fair or poor self-rated health > 14 days (OR: 4.322, 95%ClI
3.474-5.376) were associated with unhealthy days > 14 days. The strongest negative association was
observed between limited physical activity > 14 days and a decrease in the QoL of people with diabetes
(OR: 22.176, 95%Cl 10.971-44.824).

Conclusion This study highlights association between impaired QoL in patients with diabetes and physi-
cal activity limitations. Limited physical activity is the factor with the greatest negative impact on the
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INTRODUCTION

Diabetes mellitus (DM) is a chronic, non-
communicable disease associated with micro
and macrovascular complications with a no-
table impact on health-related quality of life
(HRQoL). Diabetes affects general health and
wellbeing from various aspects including func-
tional disability and mortality. The epidemic
of obesity in the world contributes to the in-
crease in the number of patients with diabetes
mellitus which becomes an increasing global
health burden. According to 2021 International
Diabetes Federation atlas [1], the burden of the
disease keeps growing with some 537 million
people suffering from diabetes worldwide,
and the highest increase expected to be seen
in Africa (134%), followed by Middle East and
North Africa (87%) and South-East Asia (68%),
where currently 24 million, 73 million, and 90

million of inhabitants have diabetes, respec-
tively. Europe with its mere 61 million in 2021
and the estimated 13% increase to 69 million in
2045 seems tolerable; however, the long-term
complications and the unrecognized burden
of women with gestational diabetes and their
offspring is still unknown, since comprehen-
sive data are lacking. According to the latest
Institute of Public Health of Serbia “Dr Milan
Jovanovi¢ Batut” report [2], 12.4% of people in
Serbia have diabetes with 8.1% being aware of
it and receiving treatment, while others who
are unaware remain untreated. Diabetes is the
tifth leading cause of morbidity and mortality
in Serbia, with 90% of the patients having Type
2 diabetes (T2DM) and the majority are aged
40-59 years. Quality of life (QoL) and HRQoL
could be used to assess the impact of medical
conditions on patients’ life and as a useful mea-
sure for policy-making and economic setting
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[3, 4, 5]. Diabetes mellitus impairs the patients’ QoL.
Socio-demographic factors also have physical, and mental
health influence on HRQoL in patients with diabetes mel-
litus. Being a woman has been associated with lower QoL,
as women report a higher impact of diabetes on their daily
lives and are also influenced by lower educational level, du-
ration of symptoms, adherence with prescribed treatment
[4, 6-10]. Although global data might seem conflicting
[11], the consensus are needed on which aspects of HRQoL
should be measured in people with T2DM [11-14], while
depression is gaining traction [5, 9, 15, 16, 17].

The aim of this study was to determine the prevalence
of > 14 unhealthy days per month among the patients with
diabetes in Serbia treated in outpatient care in the health
care institutions in the public health care system. We also
aimed to determine the association of the socio-demo-
graphic characteristics and health characteristics with a
total of > 14 unhealthy days.

METHODS

The cross-sectional survey was conducted between January
2011 and December 2011. The 5500 questionnaires were
offered to patients with diabetes who reported in out-
patient healthcare settings in Serbia, during the investi-
gated period. Of the total number, 602 respondents did
not want or were unable to complete the questionnaire.
The study included 4898 patients with diabetes mellitus
from the urban and rural areas. Data was collected by
Centers for Disease Control and Prevention question-
naire (CDC-HRQoL-4). The questionnaire was modified
and translated into Serbian following the standard World
Health Organization method translated to Serbian and
previously published [18]. Participation in the research was
voluntary. Research aims were introduced to participants
both verbally and in written form. Anonymity, confiden-
tiality, and privacy of data were also explained in verbal
and written form, and all data were guaranteed to be used
only for research purposes. We considered that all of the
participants who filled out and returned the question-
naires after receiving all needed information gave their
consent for the research. The willing participants filled
out the questionnaire in the waiting room. All patients
who visited their physician in the outpatient healthcare
setting in Serbia were asked to participate in the study.
The participants who were illiterate, did not speak Serbian
fluently, or had mental or physical inability to understand
or fill in the questionnaire were excluded from the study.
The study was approved by the Ethical Committee of the
Clinical Center of Serbia (Nr 1856/21, December 16, 2010).
Informed consent was obtained from all subjects involved
in the study. Written informed consent has been obtained
from the patients to publish this paper.

The outcome variable in our study was “having > 14
unhealthy days in the past month” The CDC-HRQoL-4
questionnaire examines the total number of physically
unhealthy days, mentally unhealthy days, and days with
limitation in physical activity in the past 30 days. These
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numbers are added together in order to obtain the “un-
healthy days index” (UHD). UHD is commonly presented
as a binary variable (< 14 unhealthy days and > 14 un-
healthy days) [19, 20].

Categorical data were expressed as numbers (%).
Numerical variables (mentally, physically, activity limita-
tions, total unhealthy, pain limitation, feelings of depres-
sion, anxiety, poor sleep, and healthy days) were tested
for normality and were presented as mean, median (25th
and 75th percentile). Univariate logistic regression was
used, with > 14 total unhealthy days during the previous
30 days as dependent variables as previously suggested
[21]. Socio-demographic independent variables in logistic
regression were: age (three categories: < 45 years, 45-65
years, and > 65 years), education (lower - elementary, high
school, and higher - college), and place of residence (big
town, small town, and rural area). Among QoL indepen-
dent variables: self-rated health (fair and poor), mentally,
physically, activity limitations, total unhealthy days, pain
limitation, felt depressed, anxious, poor sleep, and healthy
days were used. Variables with p < 0.05 were included in
multivariate logistic regression. The level of significance
was set at 0.05. Statistical analysis was performed using
the IBM SPSS Statistics for Windows, Version 21.0 (IBM
Corp., Armonk, NY, USA).

RESULTS

Among 4898 patients with diabetes mellitus, 2283 (46.6%)
were men and 2611 (53.4%) were women. The mean age
was 57.3 £ 12.2 years. More than a fifth of participants
(23.2 %) were younger than 50 years. Most of them,
(71.5%) had lower education level and 28.5% had higher,
college or university education.

Among all the patients with diabetes, 2756 (56.8%) self-
reported their health as fair or poor. More than 14 un-
healthy days, during the previous 30 days, reported 44.9%
of patients (Table 1).

Table 1. Self-rated health and unhealthy days

Variables n (%)
Self-rated health (fair or poor) 2756 (56.8%)
> 14 mentally unhealthy days 751 (19)
> 14 physically unhealthy days 932(23.7)
> 14 total unhealthy days 1620 (44.9)
> 14 activity limitation days 726 (18.4)
> 14 days limited by pain 632 (15.8)
> 14 days felt depressed 776 (20.1)
> 14 days felt anxious 865 (22.6)
> 14 days had difficulty with sleep 1003 (26.2)
> 14 days felt healthy 1016 (29)

Means and medians of mentally, physically, activity
limitations days and >14 total unhealthy days were higher
for women older than 50 years and patients with lower
educations. There were 6.2 activity limitations days in men
vs. 6.7 in women. Days of activity limitations were doubled
in the group of 50 and more years of age (3.9 vs. 7.3). The
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Table 2. Mentally, physically, activity limitation and total unhealthy days by socio-demographic characteristics

Socio-demographic Mentally unhealthy days | Physically unhealthy days Total unhealthy days Activity limitation days
characteristics med med med med
mean mean 1 asth-75th) | MM | (25th-75th) | MM | (25th-75th) | MM | (25th-75th
Sex Men 6.5 4(0-10) 7.7 5(0-10) 12.2 10 (2-20) 6.2 3(0-10)
Women 7.6 5(0-10) 8.8 7 (2-15) 13.9 12 (3-25) 6.7 4 (0-10)
Age <50 5.1 3(0-8) 5.5 3(0-10) 9.4 6 (0-15) 3.9 0(0-5)
50 or more 7.7 5(0-10) 9.1 7 (2-15) 14.2 12 (4-25) 7.3 5(0-10)
. < 8 years 7.9 5(0-10) 9.3 7 (2-15) 14.3 14 (4-25) 7.5 5(0-10)
Education
> 8 years 52 2(0-10) 5.9 4(0-10) 10.0 7(0-17) 4.1 0(0-5)
Table 3. Pain limitation, felt depressed, anxious, had poor sleep and felt healthy days by sex, age, education
Socio-demographic | Pain limitation (days) | Felt depressed (days) | Felt anxious (days) | Had poor sleep (days) Felt healthy (days)
characteristics med med med med med
mean Mean | (25th-75th) | M@ | 25th-75th) | M€ | 25th-75th) | M€ | (25th-75th) | ME@" | (25th-75th)
Sex Men 5.6 2 (0-10) 6.9 5(0-10) 8.1 5(2-10) 8.9 7 (3-12) 9.6 7 (0-18)
Women 6.3 3(0-10) 8.2 5(1-10) 8.9 7 (2-10) 9.8 8 (3-15) 8.2 5(0-15)
Age <50 34 0 (0-5) 5.6 3(0-10) 6.7 5(0-10) 7.5 5(2-10) 11.8 10 (2-20)
Over 50 6.7 4 (0-10) 8.2 5(1-10) 9.1 7 (2-13) 9.9 8(3-15) 8 5(0-15)
Education lower 6.7 4(0-10) 8.4 5(1-10) 9.2 7 (2-14) 10 10 (3-15) 7.9 5(0-15)
higher 3.9 0 (0-5) 5.7 3(0-10) 6.8 5(1-10) 7.7 6 (2-10) 11.2 10 (2-20)

Table 4. Univariate logistic regression with > 14 total unhealthy days as the
dependent variable

95% Cl for

Variables p OR EXP(B)

Lower | Upper
Age <0.001
Age category 45-65 years <0.001 | 1.880 | 1.540 | 2.295
Age category > 65 years <0.001 | 3.539 | 2.830 | 4.425
Women <0.001 | 1.319 | 1.156 | 1.505
Education (lower) <0.001 | 2.138 | 1.837 | 2487
Duration of symptoms (months) <0.001 | 1.003 | 1.002 | 1.004
Therapy compliance 0.203 | 1.433 | 0.824 | 2.492
Place of residence 0.110
Small town 0.083 | 1.138 | 0.983 | 1.317
Rural area 0743 | 0965 | 0.777 | 1.197
Activity limitation > 14 days <0.001 |71.374 | 44.370 | 114.813
Pain limitation = 14 days <0.001 | 20.237 | 14.720 | 27.821
Felt depressed > 14 days <0.001 | 24.395|17.980 | 33.098
Felt anxious > 14 days <0.001 | 15.438|12.083 | 19.724
Poor sleep = 14 days <0.001 | 9.963 | 8.135 | 12.201
Fair poor self-rated health > 14 days | <0.001 | 9.201 | 7.857 | 10.776

persons with lower education level have 7.5 activity limi-
tations days, whereas patients with higher education level
were limited active 4.1 days (Table 2).

Means and medians of pain limitation, feelings of de-
pression, anxiety, had poor sleep days were higher for
women, older than 50 years and patients with lower edu-
cations. As much as 10 poor sleep days were in the group
with lower education level. The participants in the same
group have the greatest number of days that felt anxious
(9.2) or depressed (8.4) as well as days with limited activity
(6.7) caused by pain. Mean and median for felt healthy days
were higher in men, < 50 years, and with higher education
(Table 3).

Age, being a woman, being of lower education, dura-
tion of symptoms, activity and pain limitation, feelings of

‘ DOI: https://doi.org/10.2298/SARH211230080P

depression, anxiety, poor sleep, and poor self-rated health
were associated with > 14 unhealthy days in univariate
logistic regression (Table 4). Therapy compliance, place
of residence was not statistically significantly associated
with > 14 unhealthy days (Table 4).

Multivariate logistic regression analyses indicated that
age > 65 OR 1.575 (95 CI 1.100-2.256), being a woman
OR 1.287 (95%CI 1.042-1.588), lower education 1.383
(95%CI 1.091-1.754), felt depressed = 14 days OR 3.689
(95%CI 2.221-6.128), felt anxious > 14 days OR 1.749
(95%CI 1.113-2.749), poor sleep > 14 days OR 2.161
(95%CI 1.569-2.988), fair poor self-rated health > 14 days
OR 4.322 95% (95% CI 3.474-5.376) were associated with
unhealthy days > 14 days. The strongest negative associa-
tion was observed between limited physical activity > 14
days and unhealthy days > 14 days with OR 22.176 (95% CI
10.971-44.824) (Table 5, Figure 1).

DISCUSSION

There were a large number of studies that evaluated the
effect of diabetes on QoL, and most of them have shown
that socio-demographic characteristics such as being a
woman and being older are associated with lower QoL [4,
6,7,8,11, 17, 22-25]. Our results showed that older age
and lower education level were statistically significant with
fair and poor self-rated health and mentally, physically,
activity limitations, total unhealthy days, pain limitation,
felt depressed, anxious, and had poor sleep (> 14 days).
In our study women felt more anxious and had poor
sleep days. The participants in the group with < eight years
of education had 9.2 days in which they felt anxious and 8.4
days felt depressed. Depression, in turn, degrades overall
QoL in an interplay of lack of physical exercise, smoking,
unhealthy diet, stressful life events and cultural difference
in perception of illness [5, 7, 9, 10, 14-17]. Still, at least
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Table 5. Multivariate logistic regression with =14 total unhealthy days as

dependent variable.

has a significant negative impact on QoL, the key
variable with a negative impact on life quality was

Figure 1. Multivariate logistic regression with > 14 total unhealthy days as

depended variable

for women, the solution can be found within the women’s
heart programs and centers worldwide [26, 27, 28], while
the Serbian model [28] is currently the only one offer-
ing independent Clinics that actually encompass all four
levels of prevention - from primary to quaternary - that
can mitigate effects of diabetes in women of all ages and,
practically, covering all IDF-defined [1] forms of diabetes.

In our study, 26.2% of participants had more than 14
days with sleep difficulties. The participants in the group
with lower education had 10 days of poor sleep, while par-
ticipants with higher education levels had six days with
sleep deprivation. Patients older than 50 years had 10 days
with difficulties with sleep, but younger than 50 years had
five days with sleep impairment. Sleep deprivation in turn
leads to anxiety and consequent depression.

Among all the patients in our study, 23.7% had > 14
physically unhealthy days and 18.4% reported > 14 activity
limitation days. Therapy compliance, place of residence,
urban or rural, was not statistically significantly associated
with total unhealthy days.

Our participants could not have regular activity 6.7 days
in the past month due to pain, which is rather in accord
with findings of other authors [4, 5, 8, 29] as neuropathy
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Variables 0 opl s GkorOR activity limitations more than 14 days per month,
Lower | Upper | yith OR 22.17 (Figure 1).

Age 0.015 In support of our research is the fact that only
Age category 45-65 years 0436 | 1.134 | 0826 | 1.558 a few studies have addressed the magnitude of the
Age category > 65 years 0013 | 1.575 | 1100 | 2256 impact of individual factors on the QoL of patients
Sex (women) 0.019 | 1.287 | 1.042 | 1.588 with diabetes. Previous studies in the Serbian
Education (lower) 0.007 | 1.383 | 1.091 | 1.754 population investigated different aspects, confirm
Duration of symptoms (months) 0.065 1.002 1.000 1.003 HRQoL lowered in presence of angina, heart failure
Ac.ti"i‘ty.z 1'4 days <0001 | 22.176 | 10971 | 44.824 and retinopathy [6, 30], however, global consensus
Pain limitation = 14 days 0.094 1.537 0.930 2.539 is required on HRQoL [13’ 14, 16, 17]' Harnessing
Felt dep.reSSEd = 14 days <0001 | 3689 A 2221 | 6.128 power of new technologies in mitigating effects of
EZ'::‘;:S:;E:;ZS <0£;§1 ;172? 1;; ;;:: T2DM and motivating patients is sorely needed to
8 improve long-term outcomes of the most under-

Fair poor self-rated health 14 days | <0.001 | 4.322 | 3474 | 5376 .. .
served, as women are [16, 28], taking in consider-
ation their well-described low inclusion in clinical
trials and registries, requiring more detailed sex-
flom category 4568 years] T specific research [28] which will elucidate better
Fom eategory 2657 _°_ both the burden of disease and optimal prevention
Gonder femater] N management strategies both nationally in Serbia, as
Fueston fowe) - well as internationally with targeted research agenda

puratien ofsymptoms (meniher with alike-patient populations.

v VAVCMR“ ] The limitations of this study were the use of the
pam tmaten =t dere] I general instrument for assessing the QoL of the pa-
ret coprmssadEt e T tients with diabetes, lack of information regarding

Fe;::::p:: ::: _.____ the type of diabete§, dl'lration of diabe.tes., an.d th.e

i poor slfated bt 14 daye . presence of complications. Another limitation is
the cross-sectional design as it does not allow the

T3 5 10 20 4o 8o 160 30 edo establishment of the causal relationship between the

oREsEeh variables. The strength of the study is the number

of participants, and the place of recruitment, as it
allowed us to include the diverse population of pa-
tients with diabetes, and not only patients treated
in hospitals.

CONCLUSION

For many years, the reason for the impaired QoL of pa-
tients with diabetes has been insulin therapy and chronic
complications of diabetes. Thanks to the improved insulin
formulations and almost painless application, lower inci-
dence of macro- and micro-vascular complications due to
significantly improved glycemic control, limited physical
activity has become the factor with the greatest negative
impact on the QoL of patients with diabetes. In addition,
older age, lower educational level, particularly in women,
with a significant restriction on their daily activities con-
tributes to feelings of dissatisfaction and poor QoL in the
diabetic population. Health promotion and therapeutic
strategies including physical activity to increase indepen-
dence, self-esteem, and better QoL for the patient with
diabetes are needed.

This work was supported by the Ministry of Education
and Science and Technology, Republic of Serbia (Grant
No. 41004, Contract No. 175042 (2011-2014).
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KBanuter »kuBota 60necHMKa ca AMjaGETECOM — OorpaHu4ere NOKPeT/bUBOCTU LUTETU

HajBuLLE }eHama

CHexaHa MonosuHa'?, 3opuua Tepauh-Lynuh3, Oywan Muynh?*s, JoaHa Togoposuh?, burbaHa Mapanug®s,

JeneHna Munwn-JlazoBuh’, JeneHa Bacunujesuh®, AHa MnageHosuh-Mapkosuh*®, Munolw bjenosuh>'
'YHuBep3uTeTCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a eHgokpuHonorujy, aujabetec n 6onectu metabonusma, beorpag, Cpbuja;
2YHneepauTet MprBpenHa akapemuja, DapmaueyTcku pakyntet, Hosu Cag, Cpbuja;

3YHueep3uTet y beorpagy, MegnunHcki dakyntet, MIHCTUTYT 3a counjanty meguumHy, beorpag, Cpbuja;

*YH1Bep3UTETCKM KNMHWYKM LieHTap Cpbuje, YpreHTHU LieHTap, KnuHuKa 3a ypreHTHY xupyprujy, beorpag, Cpbuja;

YHuBep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

YHnBep3uUTeTCKI KNUHUYKM LieHTap Cpbuje, KnuHuka 3a kapauonorujy, beorpag, Cpbuja;

’YHneep3uTeT y beorpagy, MeanunHcki Gakyntet, IHCTUTYT 3a Me[UUMHCKY CTaTUCTUKY U uHGopmaTuKy, beorpag, Cpbuja;
8YHMBeP3UTETCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a odptanmonorujy, beorpag, Cpbuja;

*YHnBep3UTETCKI KNUHUYKM LieHTap Cpbuje, LieHTap 3a pagronorujy 1 marHeTHy pe3oHaHLy, beorpag, Cpbuja;

YH1Bep3UTETCKM KNNHNYKN LeHTap Cpbuje, KnnHyka 3a gurectnsHy xvpyprujy, Onerbere 3a MUHUMANHO UHBa3NBHY XUPYPrijy ropr-er

AuUrecTnBHor TpakTa, beorpag, Cpbuja

CAMETAK

YBoa/Lum [lnjabetec MEANTYC U HEFOBE XPOHUYHE KOMMN-
KaLyje HapyLUuaBajy KBaIUTET XKMBOTa 6oNecHMLUMa.

Linsb oBor nctpaxuBatba je 6uno ogpehusarbe npeaneHue >
14 He3ApaBYIX AaHa MeceyHo Ko bonecHuKa ca anjabetecom y
Cp6uiju n oppehrBare coyrogeMmorpadcKux KapakTepucTrka
1 3[paBCTBEHMX KapaKTePUCTMKa ca YKYMHO > 14 He3fpaBuX
faHa.

Mertope 3a npuKynibarbe NofaTaka Ha CBa TP HYIBOA 3ApaB-
CTBeHe 3awwTuTe KopuwheHa je cpncka Bep3uja ynutHuKa LieH-
Tpa 3a KOHTposy 1 npeBeHumjy 6onectn (CDC-HRQOL-4).
Pesyntatu Ctyawja je obyxBaTuna 4898 bonecHuka ca avja-
6eTecom, o yera 2283 (46,6%) myLwKapaua 1 2611 (53,4%)
*eHa. lMpoceyHa cTapocT je 6una 57,3 + 12,2 roguHe ca BuLle
of jenHe netuHe (23,2%) mnahnx og 50 rogrHa. Myntusapu-
JAHTHOM NOrNCTMYKOM perpecrjoM NoKasaHo je Aa cy y3pact
> 65 (OR: 1,575, 95% CI 1,100-2,256), »keHcku non (OR: 1,287,
95% Cl 1,042-1,588), Huxe obpa3zoBare (OR: 1,383, 95%

Srp Arh Celok Lek. 2023 Sep-Oct;151(9-10):542-547

Cl,1,091-1,754), ocehaj penpecuje > 14 paHa (OR: 3,689, 95%
(C12,221-6,128), ocehaj aHKkcmo3HocTv > 14 gaHa (OR: 1,749, 95%
Cl1,113-2,749), now caH > 14 gaHa (OR: 2,161, 95% Cl 1,569-
2,988), cybjekTnBHM ocehaj ocpeaHEer Unu oLer 3apaBiba >
14 paHa (OR: 4,322, 95% Cl 3,474-5,376) 6unun GakTopu Koju cy
YAPY>KeHW Ca He3ApaBMM AaHUMA Y Tpajarby oA = 14 naHa. Hajja-
Ya HeraTVBHa YA py»eHOCT NoKa3aHa je u3mehy orpaHmyeHe opu-
31YKe aKTUBHOCTM = 14 JlaHa 1 CMatbetba KBaluTeTa XIBOTa KO/
6onecHvka ca gujabetecom (OR: 22,176, 95% Cl 10,971-44,824).
3aksbyuak Halle nctpaxusame yKkasyje Ha Be3y usmehy cHul-
XKEeHOr KBanuTeTa X1BOoTa Kof, bonecHrKa ca njabetecom un
orpaHuyeHe GpusnyKe akTrBHOCTM. OrpaHmyeHa GpusnyKa ak-
TUBHOCT je daKTop Hajseher HeraTMBHOT yTuLaja Ha KBAaNMTET
XKMBOTa, NOCEOHO KO CTapujuX, OHUX HUXer obpa3oBatba 1
XeHa ca finjabetecom.

Krbque peun: ,qmja6eTec MENUTYC; KBAJIUTET XKNBOTAa, HE3PaBu
OaHW, MNONHE pasnnke
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