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SUMMARY - The course of diabetes is marked by the development of chronic complications
that, in addition to affecting health, also affect the quality of life of patients. The purpose of this study
was to compare the quality of life of patients with type 2 diabetes based on their chronic complica-
tions. The study, which was conducted from March 2019 until March 2020, included 382 diabetic
patients, specific data from medical records, and the application of the World Health Organization
Quality of Life-Brief questionnaire. There were more men than women included in the study, with
the majority of respondents belonging to the age group of 61 to 70 years. In the quality-of-life as-
sessment, the mean value of physical functioning was 57.14 (42.86-71.43), psychological functioning
was 66.67 (54.17-79.17), social functioning 66.67 (50.00-75.00), and environmental functioning was
68.75 (50.00-75.00). The domains of social functioning were lowest in patients with diabetic reti-
nopathy and neuropathy, while the physical functioning domains were rated lowest in patients with
diabetic nephropathy, diabetic foot ulcer, and multiple chronic complications. All domains were rated
lowest by patients with multiple complications and highest by those without any complications. In
conclusion, differences in the assessment of quality of life of diabetic patients depend on the type of
chronic complication.
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Introduction

Quality of life (QOL) plays an important role
in patient experience of a disease and affects the
way patients address the problems and additional
demands imposed by it. The notion of QOL and
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life satisfaction is used to describe deeper feelings
and long-term assessments of the QOL!. The Inter-
national Diabetes Federation (IDF) reported that
there were 451 million adults with diabetes world-
wide, with a projected increase to 693 million by
2045 if effective preventative measures are not ad-
opted®. According to data from the National Regis-
ter of Persons with Diabetes, 310,212 persons with
diabetes were registered in 2020. It is estimated that
40% of people with diabetes are not aware of their
diagnosis and that the total number of patients is
approximately 500,000, 90% of which are patients
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with type 2 diabetes (T2DM)*. Chronic complica-
tions are present in 56% of patients with T2DM?*.
There are significant correlations with age, duration
of T2DM, and body mass index’. Recent studies
have shown that complications of T2DM, such as
myocardial infarction, neuropathy, retinopathy, and
hospitalization for unstable angina pectoris, signifi-
cantly reduce the QOL of patients with T2DM?". In
measuring the QOL of diabetic patients, more and
more emphasis is placed on health outcomes and di-
abetes management, such as self-care and adherence
to medication®. In a study conducted by Malomo et
al., patients with T2DM rated their QOL as mod-
erate, believing that diabetes educators and other
health professionals need to step up their efforts in
educating them on disease management and com-
plication prevention in order to maintain and im-
prove their QOL’. There is insufficient research on
the QOL of people with diabetes in Croatia. The
QOL of patients with diabetes is reduced, especially
in the case of the development of chronic compli-
cations. In the majority of patients, life expectancy
is over 10 years shorter®. Chronic complications of
diabetes have a strong impact on the QOL of people
with diabetes in Croatia. Except on health, QOL
often depends on many other factors®*°.

Methods

This study used the World Health Organization
QOL-Brief (WHOQOL-BREF) questionnaire!.
WHOQOL-BREF is a self-administered question-
naire that consists of 26 items about an individual’s
assessments of their health and well-being over the
past two weeks. Questions are graded on a 1-5 Likert
scale, with 1 representing “disagree” or “not at all”and
5 representing “totally agree” or “very.” Using a for-
mula, all scores are then transformed to a 0-100 scale.
The questionnaire was translated and validated in
Croatian'. Permission to use the WHOQOL-BREF
questionnaire was obtained from the author, who val-
idated the questionnaire in Croatian. We extracted
the following data from medical records: regulation
of diabetes according to the latest glycated hemo-
globin (HbA1c¢), medications used by the patient for
the treatment of diabetes, and patient comorbidities
that could affect the assessment of their QOL. The
QOL of diabetic patients was assessed through the
domains of physical, psychological, social, and envi-
ronmental functioning.
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Statistical methods

Numerical variables were tested for distribution
normality using the Shapiro-Wilk test and are pre-
sented as mean values and interquartile ranges. The
Kruskal-Wallis test was used to test the differences be-
tween groups of numerical variables. The Chi-square
and, if appropriate, Fisher’s exact test were used to
compare the nominal categorical variables. The SPSS
ver.23 package was used for data processing.

The results

The study involved 382 participants with T2DM.
Diabetic retinopathy was present in 120 (31.4%) sub-
jects, diabetic neuropathy in 166 (43.5%), and dia-
betic nephropathy in 113 (29.6%), while 113 (29.6%)
subjects had diabetic foot ulcers. The characteristics
of T2DM individuals depending on the presence of
chronic complications are shown in Table 1.

Examining the absence of chronic complications
or the presence of retinopathy, neuropathy, nephrop-
athy, diabetic foot ulcer, or multiple chronic compli-
cations, a statistically significant difference was found
in the sex of subjects (x* = 29.897,df = 5, p <0.001).
The analysis of the frequency of subjects over 60
compared with younger subjects found a statistically
significant difference (x* = 17.9, df = 5, p = 0.003),
and the proportion of elderly patients was expectedly
higher in groups of subjects with complications. The
differences between groups defined by the duration
of the disease were statistically significant, and the
patient group without complications mostly con-
sisted of subjects younger than 60 (x* = 34.3, df =
10, p <0.001). There was no statistically significant
difference in the occurrence of the first complica-
tion among groups according to disease duration (x?
= 15.6, df = 12, p = 0.209), while the frequency of
hospitalizations (no hospitalizations versus up to 2
hospitalizations versus 3 or more hospitalizations)
differed statistically significantly (x> = 44.4, df = 8,
p <0.001). The frequency of hospitalizations was
more common in patients with diabetic foot ulcers
as well as those with multiple complications. Out of
382 subjects, in 34 (8.9%) subjects the first chronic
complication occurred less than a year after the initial
diagnosis of diabetes, in 82 (21.5%) after between 1
and 5 years, in 68 (17.8%) between 6 and 10 years, in
62 (16.2%) between 11 to 15 years, and in 59 (15.4%)

after 16 or more years. Regarding hospitalization due
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Table 1. Characteristics of patients with T2DM depending on the presence of chronic complications (%)

Complications
Retinopathy | Neuropathy | Nephropathy | Diabetic foot | No Multiple
ulcer complications | complications
Sex M 52.5% 46.7% 76.3% 84.6% 46.8% 69.5%
F 47.5% 53.3% 23.7% 15.4% 53.2% 30.5%
Age (years) <40 0.0% 0.0% 0.0% 0.0% 2.6% 0.8%
41-50 7.5% 5.0% 5.3% 10.3% 19.5% 7.8%
51-60 17.5% 21.7% 21.1% 15.4% 27.3% 17.2%
61-70 55.0% 50.0% 42.1% 46.2% 27.3% 46.9%
>71 20.0% 23.3% 31.6% 28.2% 23.4% 27.3%
Education Finished or 12.5% 16.7% 18.4% 15.4% 9.1% 14.8%
unfinished
primary school
Secondary 60.0% 65.0% 52.6% 64.1% 62.3% 54.7%
school
Bachelor’s 10.0% 13.3% 10.5% 12.8% 11.7% 16.4%
degree
Faculty 15.0% 5.0% 18.4% 7.7% 16.9% 13.3%
PhD 2.5% 0.0% 0.0% 0.0% 0.0% .8%
Years with <10 20.0% 23.3% 31.6% 20.5% 44.2% 18.0%
DM 11-20 45.0% 45.0% 39.5% 46.2% 36.4% 31.3%
21-30 25.0% 23.3% 15.8% 23.1% 11.7% 31.3%
31-40 7.5% 3.3% 0.0% 5.1% 5.2% 14.1%
> 40 2.5% 5.0% 13.2% 5.1% 1.3% 4.7%
Time <1 17.5% 10.0% 7.9% 25.6% 5.5%
from DM 1-5 32.5% 30.0% 28.9% 20.5% 25.0%
diagnosis
until first 6-10 12.5% 25.0% 15.8% 23.1% 24.2%
complication S . . . .
(years) 11-15 15.0% 16.7% 15.8% 20.5% 23.4%
> 16 20.0% 13.3% 31.6% 10.3% 20.3%
Number 0 65.0% 48.3% 55.3% 23.1% 87.0% 25.8%
;’gr};‘l’zﬁi <2 20.0% 31.7% 28.9% 28.2% 10.4% 23.4%
3-4 10.0% 1.7% 10.5% 35.9% 0.0% 22.7%
5-6 2.5% 6.7% 5.3% 2.6% 0.0% 10.9%
>7 2.5% 11.7% 0.0% 10.3% 1.3% 17.2%

to chronic complications, 34 (8.9%) subjects were
never hospitalized, 82 (21.5%) were hospitalized up
to 2 times, 68 (17.8%) 3 to 4 times, 62 (16.2%) 5 to 6
times, and 59 (15.4%) more than 7 times. The mean
HbA1c value was 7.0%, with an interquartile range
of 6.5% to 7.9%, while the mean values (25-75%),
depending on the absence of chronic complications
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or the presence of retinopathy, neuropathy, nephrop-
athy, diabetic foot ulcer, or multiple complications,
ranged as follows: 7,0 (6.4-8.1), 7.6 (6.7-8.9), 6.7
(6.2-7.1), 7.4 (6.6-8.4), 6.8 (6.3-7.4), and 7.1 (6.5-
8.1), respectively. A statistically significant difference
in HbA1c values was found among the groups of pa-
tients defined by the presence of different complica-
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tions (Kruskal-Wallis test, p <0.001). The distribution
of HbA1lc values depending on the presence of each
complication and the differences between the groups
are shown in Fig. 1.

lis test, p = 0.001) between groups of patients with dif-
ferent chronic complications. All QOL domains were
rated worst in patients with multiple complications
and best in those without complications. Moreover,
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Fig. 1. Distribution of HbAlc values and differences between groups defined by the presence of complications

a = diabetic retinopathy; b = diabetic neuropathy; ¢ = diabetic nephropathy; d = diabetic foot ulcer; e = no chronic complications; v = mul-

tiple complications

The mean value of physical functioning was 57.14,
with an interquartile range of 42.86-71.43, the mean
value for psychological functioning was 66.67 with
an interquartile range of 54.17-79.17, the mean value
for social functioning was 66.67 with an interquartile
range of 50.00-75.00, and the mean value for envi-
ronmental functioning was 68.75 with an interquar-
tile range of 50.00-75.00. The QOL of patients with
diabetes depending on the absence of chronic com-
plications or the presence of retinopathy, neuropathy,
nephropathy, diabetic foot ulcer, or multiple chronic
complications is shown in Table 2.

There was a statistically significant difference in the
values for physical functioning (Kruskal-Wallis test, p
<0.001), psychological functioning (Kruskal-Wallis
test, p <0.001), social functioning (Kruskal-Wallis test,
p <0.001), and environmental domains (Kruskal-Wal-
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psychological functioning was rated best in patients
with diabetic retinopathy, neuropathy, diabetic foot ul-
cers as well as those without complications. In diabetic
retinopathy, social functioning had the lowest score,
while the environmental domain had the best score.
Social functioning was also rated worst in diabetic
neuropathy, while psychological functioning was rated
the highest. Physical functioning was rated lowest in
patients with diabetic nephropathy, while the environ-
mental domain was rated significantly higher. Patients
with diabetic foot ulcers rated the physical domain
the lowest and the psychological domain of QOL the
highest. Study participants without chronic complica-
tions gave the lowest grades to physical functioning,
while they rated social and environmental functioning
domains equally well. Patients with multiple chronic
complications rated physical functioning the lowest
and environmental functioning the highest.
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Table 2. Quality of life of patients with diabetes depending on the absence or presence of certain chronic complications

Physical functioning Pfsych(')logical Social functioning Enviropm'ental
unctlonmg functlonlng
Mean Interquartile | Mean | Interquartile Mean Interquartile Mean Interquartile
value range value range value range value range
Diabetic 64.29 | 53.57-83.92 | 70.83 | 56.25-79.16 | 62.50 50-83.33 73.44 | 57.81-84.37
retinopathy
Diabetic 60.71 | 44.64-78.57 | 70.83 | 58.33-79.16 | 58.33 50-75 68.75 | 53.12-81.25
neuropathy
Diabetic 60.71 46.42-75 | 66.67 | 62.5-79.16 66.67 50-75 71.88 | 56.25-78.12
nephropathy
Diatl’flzfrf""t 60.71 | 46.42-71.42 | 70.83 | 62.5-79.16 66.67 | 58.33-83.33 | 68.75 | 59.37-84.37
No chronic 67.86 | 57.14-78.57 | 70.83 | 62.5-83.33 | 75.00 | 66.66-83.33 | 75.00 | 65.62-84.37
complications
Mu.ltipl'e 46.43 35.71-60.71 | 62.50 50-72.91 58.33 41.66-66.66 65.63 53.12-75
complications
nance in occurrence rates of nephropathy, diabetic foot
Discussion ulcers, and multiple chronic complications compared

The majority of participants (61%) in our study
were men, and a significant number of respondents
were older than 61 years. The proportion of men was
higher in the younger age groups, while the older age
groups consisted mostly of women. Thirty percent of
respondents were diagnosed with the first compli-
cation of diabetes within 5 years of being diagnosed
with T2DM. Interestingly, in similar studies, the av-
erage duration of diabetes before the onset of the first
chronic complication was 6-8 years'!*, and up to 50%
of patients had signs of micro- or macrovascular com-
plications at the time of diagnosis®. The results of this
study showed no discrepancies. Our results are compa-
rable with previous studies conducted in the Republic
of Croatia, which showed that in the total population
of patients with T2DM, whose average duration of
disease was 7 years, 56% had at least one chronic com-
plication'. Only 10% of the patients who completed
the questionnaires were never admitted to a hospital
due to chronic complications. A possible explanation
for frequent hospitalizations is that the Vuk Vrhovac
University Clinic is the reference centre for diabetes in
the Republic of Croatia, where the most severe cases
are hospitalized for complications, particularly those
with diabetic foot ulcers. A significant gender differ-
ence was found in our study, with a male predomi-
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with other groups, in which the both sexes were equal-
ly represented. A correlation has been demonstrated
between male sex and both nephropathy and its pro-
gression'” as well as the risk of foot amputation’®. Di-
abetic foot ulcers are the most common cause of foot
amputation in patients with diabetes', a trend rein-
forced by our findings. The proportion of older subjects
was expectedly higher in the groups of subjects with
complications. Similar to our findings, other studies
showed that the prevalence of T2DM, as well as the
frequency of complications, increases with age?*! and
duration of the disease. The regulation of T2DM (in-
dicated by the HbA1lc of 7.0%) was successful in com-
parison with data from the National Register of Per-
sons with Diabetes from 2019, in which, according to
glycated hemoglobin levels, only somewhat more than
1/3 of diabetic patients were well-regulated, while the
regulation of the disease was borderline satisfactori-
ly in 1/3%.'The findings of our study are in line with
similar studies performed on the Croatian population.
In our study, the regulation of diabetes was different
depending on individual complications. For instance,
diabetes was borderline well-regulated in the diabet-
ic retinopathy group. HbAlc is considered the most
relevant risk factor for the progression of diabetes™.
Patients with diabetic neuropathy were on average
more poorly regulated, often suffering from pain that
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is difficult to tolerate for elderly patients®. In diabetic
nephropathy, patients were borderline well-regulated,
which can be explained by the strong motivation of the
subjects. These patients had already been treated with
chronic renal replacement therapy or were undergoing
procedures required to start the chronic renal replace-
ment. Patients with diabetic foot ulcers are moderately
poorly regulated according to HbAlc. To prevent the
development of diabetic foot ulcers, comprehensive
and timely care, such as foot exams, education, early
diagnosis, and analysis of other factors associated with
the development of foot ulcers, is needed for patients
in this risk group®?. The best regulation of diabetes,
based on HbAlc, was among subjects without chron-
ic complications®. Based on average HbAlc, patients
with multiple chronic complications were classified as
borderline well-regulated, which can be attributed to
adherence to all the advice received due to the desire to
improve their health. Patients with diabetic foot ulcers
and multiple complications were more often hospital-
ized due to the need for specific treatment.

Our respondents rated the domain of physical
functioning the lowest, as people with chronic com-
plications often have problems with daily activities,
demanding therapeutic regimens, need for medical
aids, reduced energy for daily activities, frequent fa-
tigue, poor mobility, sleeping problems, and thus work
performance suffers and, in certain complications such
as diabetic neuropathy, there is daily presence of pain.
Psychological and social functioning was rated with
an average grade, while environmental functioning
was rated with the highest grade, which can be ex-
plained by patients having sufficient financial resourc-
es for their needs. Overall, the QOL was rated the
worst in patients who had multiple chronic compli-
cations, while those without any complications graded
their QOL the highest. The number of patients with
T2DM increases significantly after the age of 65%. It is
important to note that the overall conclusion from all
the abovementioned studies was that both types of di-
abetes negatively affect QOL. Moreover, it was found
that educational and physical activity programs lead
to an improvement in QOL. Some studies have noted
the effect of socioeconomic status of diabetic patients
on QOL, and that diabetic male patients have a bet-
ter QOL. Poorly regulated diabetes, in turn, negatively
affects QOL?. Our findings should be interpreted in
light of several limitations. The study included exclu-
sively patient withs T2DM who are followed up at the
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Vuk Vrhovac University Clinic, the reference center
for diabetes of the Republic of Croatia. Additionally,
we used different instruments for measuring the QOL
when compared with similar studies.

Conclusion

Our results confirmed that QOL in patients with
T2DM and chronic complications is reduced. Due to
those findings, diabetic patients must undergo frequent
control by diabetologists and educating nurses. By em-
ploying regular follow-ups and continuous monitor-
ing of their condition, resulting in potential changes
in their therapeutic regimen and reeducation on a
healthy lifestyle, it is possible for patients to achieve
target glycemic values and thus desired treatment out-
comes, all of which positively influences their QOL.

Abbreviations

IDF: International Diabetes Federation

T2DM: Type 2 diabetes mellitus
WHOQOL-BREF: World Health Organization
Quality of Life-Brief Version

HbA1lc: glycated hemoglobin

QOL: quality of life
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Sazetak
KRONICNE KOMPLIKACIJE SECERNE BOLESTI I KVALITETA ZIVOTA
V. Kolaric, V. Svircevié, R. Bijuki V. Zupancic

Tijek Seéerne bolesti obiljezen je razvojem kroni¢nih komplikacija bolesti koje, osim utjecaja na zdravlje, utjecu
i na kvalitetu Zivota oboljelih. Cilj nam je bio istraziti kvalitetu Zivota osoba sa $e¢ernom boles¢u tipa 2 s kroni¢nim
komplikacijama te je usporediti ovisno o tipu komplikacija. U istrazivanje, koje je trajalo od ozujka 2019. do ozujka 2020.
godine, bile su ukljuc¢ene 382 osobe sa §e¢ernom boles¢u, a koristeni su podaci iz medicinske dokumentacije te standardizirani
upitnik Svjetske zdravstvene organizacije o kvaliteti Zzivota (WHOQOL-BREF upitnik). Udio musgkaraca u istrazivanju
bio je vedi od udjela Zena, a najviSe ispitanika je pripadalo dobnoj skupini od 61 do 70 godina. Kod ocjenjivanja kvalitete
Zivota, srednja vrijednost fizickog funkcioniranja bila je 57,14 (42,86 -71,43), psiholoskog funkcioniranja 66,67 (54,17—
79,17), socijalnog funkcioniranja 66,67 (50,00-75,00), a funkcioniranja u okolini 68,75 (50,00 - 75,00). Kod bolesnika
s dijabetickom retinopatijom i neuropatijom, najniZze ocjene imale su komponente socijalnog funkcioniranja, dok su kod
onih s dijabeti¢kom nefropatijom, dijabetickim stopalom i vi§estrukim kroni¢nim komplikacijama najlosije ocijenjene bile
komponente fizickog funkcioniranja. Sve komponente kvalitete Zivota najlosije su ocijenjene kod bolesnika s visestrukim
komplikacijama, a najbolje kod onih bez komplikacija. Zaklju¢no, postoje razlike u ocjeni kvalitete Zivota ovisno o vrsti
kroni¢ne komplikacije $ecerne bolesti.
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