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SUMMARY

The aim of this study was to examine the influence of individual factors on ad-
herence to treatment in patients with peripheral arterial disease (PAD). The
study included 82 patients diagnosed with PAD (Fontaine Ila, IIb) and treated at
the Clinic for Vascular Surgery of the University Clinical Center NiS, during the
period from January 1, 2020 to December 31, 2020.

We found a significant correlation between the degree of adherence to treat-
ment and health-related quality of life in patients with PAD. Patients with a me-
dium and high degree of adherence had a significantly higher quality of life
compared to the respondents with a low degree of adherence.

The chi-square test of independence showed a significant correlation be-
tween obesity (P=0.007) and the number of medications in therapy (P<0.001)
with adherence to therapy in patients with PAD.

Adherence was statistically significantly influenced by obesity and the num-
ber of medications in therapy, while sex, age, smoking, diabetes, dyslipidemia,
the number of risk factors, and type of therapeutic modality did not show this
association.
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Introduction

Previous research indicates that patients with pe-
ripheral arterial disease (PAD) had a reduced qual-
ity of life before the initiation of pharmacotherapy.
A study that used the SF-36 Health Survey to mea-
sure the subjects’ quality of life (QOL) demonstrated
that QOL improved after the initiation of pharma-
cotherapy. It also showed a significant correlation
between the degree of adherence to treatment and
health-related QOL in patients with PAD; patients
with a medium and high degree of adherence to
treatment had significantly higher scores in all in-
vestigated domains of health-related QOL compared
to the group of respondents with a low degree of
adherence to treatment®. It is of note that applied
therapeutic modalities are significantly influenced
by risk factors such as the female sex, dyslipidemia,
hypertension, and smoking, while age, obesity, and
the male sex are risk factors where such a correla-
tion is not present?3.

Therefore, the aim of this study was to examine
the influence of individual factors on adherence
to treatment in patients with PAD.

Patients and research methods

The examined group of patients

This prospective clinical trial included patients
with PAD treated on an outpatient basis at the
Clinic for Vascular Surgery of Clinical Center Nis,
during the period from January 1, 2020 to Decem-
ber 31, 2020. The research included respondents
diagnosed with PAD for the first time. The diagnosis
was determined on the basis of anamnesis, a clini-
cal examination, Doppler echosonography, and/or
MSCT angiography of the main arteries of the lower
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extremities. The inclusion criteria were patients
with stage ITa and IIb PAD of the lower extremities
verified by Doppler sonography or MSCT angiogra-
phy*. The classification of the respondents’ disease
stage was determined according to Fontaine: stage
I (asymptomatic); stage Ila (moderate claudication
distance (CD) >200 m); stage IIb (moderate to severe
CD <200 m); stage III (ischemic pain at rest, CD up
to 50 m), and stage IV (presence of ulceration and
gangrene). The patients with Fontaine stage Ila and
IIb were included in the study.

The exclusion criteria were patients with PAD
stage I, III, and IV according to Fontaine, amputa-
tion of the lower extremities, ejection fraction <40%,
chronic peritoneal dialysis and hemodialysis, ma-
lignancies, and associated diseases that lead to an
impaired general and physical condition.

Methodology

The research protocol was approved by the Ethics
Committee of the Faculty of Medicine in Ni§ (12-
15637-2/5 dated 12/24/2019). The research was fully
adapted to the Declaration of Helsinki on ethical
behavior and conducted according to the princi-
ples of Good Clinical Practice (GCP). All patients
were informed about the purpose of the study and
voluntarily signed the consent form. The research
was designed as a prospective cross-sectional study
comprising a survey. The survey included questions
with closed answers and different variants from
dichotomous to combined ones, as well as with
additional open-ended questions.

In order to adequately analyze the data, the
subjects were divided into groups according to:
sex, age (<65 years and > 65 years), applied phar-
macotherapy (pentoxifylline 1200 mg/day + ace-
tyl-salicylic acid (ASA) 100 mg/day or cilostazol
200 mg/day + ASA 100 mg/day); the presence of
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risk factors (smoking, obesity, diabetes, dyslipid-
emia, and hypertension), the number of risk fac-
tors (<3 and > 3), and the number of drugs used
(¢4 and >5).

Body mass index (BMI) was determined based
on the following formula: BMI = body weight (BW)
+body height (BH)?. The patients were considered
obese if their BMI was over 30 kg/m?2.

The presence of diabetes, dyslipidemia, and
hypertension were established by adequate spe-
cialists and subspecialists.

Adherence assessment

Adherence to treatment was estimated using a val-
idated scale for assessing adherence in patients
with chronic diseases (The Adherence in Chronic
Diseases Scale — ACDS). The ACDS is a survey de-
signed to assess adherence to treatment in adults
suffering from chronic diseases. It consists of 7
questions with predefined answers. The survey
was designed to enable the assessment of adher-
ence to treatment and the factors influencing it.
The ACDS survey includes seven questions with
five possible answers.

The first four questions refer to the regularity
of taking medication in the prescribed doses, the
fifth question to the acceptance of the prescribed
therapy, and the last two questions to the coop-
eration between the doctor and the patient. The
answers were scored according to the following
principle: a=4; b=3; c=2; d=1; e=0. We used the
results of the ACDS survey to assess the patients’
level of adherence to the treatment they were pre-
scribed. The maximum number of obtainable points
for all questions was eight. The degree of adher-
ence resulting from the sum of the responses was
assessed according to the predetermined scoring
criteria: <20 points marked a low level of adher-
ence, 21-26 points a medium level of adherence,
and 27 points a high level of adherences.

Statistical data processing

The statistical analysis was performed using the
SPSS 16.0 software package for Windows. Descrip-
tive and analytical statistics were used to analyze
the data. The variables were described as propor-
tions (percentages). The chi-square test was used
to compare the categorical variable between the
defined groups of patients in relation to their lev-
el of adherence to treatment with respect to the
defined variables. The difference was marked as
significant if P<0.05.

Results

The study included 82 PAD patients treated at the
Clinic for Vascular Surgery of University Clinical
Center NiS§, from January 1, 2020 to December 31,
2020. Table 1 presents the basic patient demograph-
ics, risk factors, and therapeutic modalities.

A total of 49 men (59.76%) and 33 women
(40.24%) were included in the research. The av-
erage age of the respondents was 67.62 years
(SD=8.22). Smoking was the most prevalent risk
factor (76.82%), while dyslipidemia was the least
prevalent (63.71%). A total of 48.78% of the subjects
were treated with pentoxifylline + ASA, and 51.22%
were treated with cilostazol + ASA.

The influence of the respondents’ individual fac-
tors on adherence to treatment is shown in Table 2.

An analysis of the obtained results revealed
no statistical significance between sexes and the
degree of adherence. In the group of male respon-
dents, 24.49% had a low level of adherence; 44.90%
a medium level of adherence, while a third of the
respondents was highly adherent. Of the 33 wom-
en who participated in the research, 33.33% had a
low level of adherence, 54.55% a medium level of
adherence, and 12.12% a high level of adherence.
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TaBLE 1. Characteristics of the respondents

N %
Sex Male 49 59.76
Female 33 40.24
Age <65 29 35.37
> 65 53 64.63
Factor Obesity 59 71.95
Smoking 63 76.82
Diabetes 57 69.51
Dyslipidemia 52 63.71
Hypertension 62 75.60
Therapy Pentoxifilline + ASA 40 48.78
Cilostazol + ASA 42 51.22

The results show that low levels of adherence
were more pronounced in respondents over the
age of 65 (30.19% vs 24.14%), while high levels of
adherence were recorded in respondents under
the age of 65 (30.61% vs 12.12%). The influence of
age on the subjects’ adherence was not statistical-
ly significant.

The assessment of the influence of obesity on
therapy adherence showed that obese patients
achieved a low level of adherence, while patients
with a BMI < 30kg/m? showed a high level of adher-
ence. The chi-square test of independence showed
a significant correlation between obesity and ad-
herence (P=0.007), noting that patients with a low-
er BMI showed a higher level of adherence. Also,
there was a significant correlation between the
number of medications taken as part of the pre-
scribed therapy and adherence. The respondents
who took 4 or fewer types of medication showed a
significantly higher level of adherence compared
to those who took 5 or more types of medication
(P<0.001).
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The analysis of the influence of smoking habits,
dyslipidemia, diabetes, hypertension, and thera-
peutic modalities on the degree of adherence to
treatment did not show a statistical significance.
However, the number of medications in the re-
spondents’ therapy had a statistically significant
effect on the respondents’ degree of adherence.

Discussion

PAD is a chronic disease that requires many years
of pharmacotherapy. In this study, the largest num-
ber of respondents showed a medium level of ad-
herence to therapy (48.78%), while a high level of
adherence to therapy was recorded in 23.17% of
the respondents, and a low level of adherence in
almost one third of the respondents (28.05%). In
their research, McConnen et al.® discovered that
more than 60% of patients with chronic diseases
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TasLE 2. The influence of the respondents’ individual factors on adherence

Factor Low level Medium level High level Total
N % N % N % N %
Sex Male 12 24.49 22 44.90 15 30.61 49 100
Female 11 33.33 18 54.55 4 12.12 33 100
Age <65 years 7 24.14 13 4483 9 31.03 29 100
> 65 years 16 30.19 27 50.94 10 18.87 53 100
Obesity BMI < 30kg/m?t 2 8.70 1 47.82 10 43.48 23 100
BMI > 30kg/m? 21 35.59 29 49.16 9 15.25 59 100
Smoking No 4 21.05 9 47.37 6 31.58 19 100
Yes 19 30.16 31 49.21 13 20.63 63 100
Diabetes No 7 28.00 10 40.00 8 32.00 25 100
Yes 16 28.07 30 52.63 11 19.30 57 100
Dyslipidemia No 6 20.00 14 46.67 10 33.33 30 100
Yes 17 32.69 26 50.00 9 17.31 52 100
Hypertension No 6 30.00 8 40.00 6 30.00 20 100
Yes 17 27.42 32 51.61 13 20.97 62 100
Number of risk <3 8 24.24 15 45.45 10 30.30 33 100
factors
>3 15 30.61 25 51.02 9 18.37 49 100
Therapy Pentoxifilline + ASA 15 37.50 16 40.00 9 22.50 40 100
Cilostazol + ASA 8 19.05 24 57.14 10 23.81 42 100
Number of drugs <4 5 16.67 1 36.67 14 46.67 30 100
>5 18 34.62 29 55.77 5 9.62 52 100

fP<0.01;*P<0.001

were non-adherent, indicating the need for addi-
tional monitoring of this phenomenon. A study
conducted by Hiatt et al. indicated a generally low
degree of adherence in patients who used cilostazol
in therapy. Namely, their results indicate that more
than 60% of the respondents stopped using the pre-
scribed medicine 36 months after therapy initiation,
which can be significantly associated with diffi-
culties in achieving long-term therapeutic goals’.

The results of our research indicated that sex
was not significantly associated with the degree
of adherence. By analyzing the medium and high
level of adherence together in relation to the low
level of adherence, it was observed that the male
sex is more adherent compared to the female sex
(75.51% vs 66.67%). Similar results were obtained
in a study conducted by Manteuffel et al., in which
the influence of sex on the degree of adherence
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during the use of medications in the therapy of
cardiovascular diseases was examined?®. The results
of a study by Chen et al. showed a higher degree of
adherence among male respondents®.

A large number of factors can influence the
achievement of a high level of adherence, includ-
ing patient-related factors (sex, age, ethnicity), so-
cio-economic characteristics (material status, ed-
ucation), therapy (the number of medications in
therapy, therapy side effects and duration), health
condition (the patient’s subjective experience of the
disease, comorbidities, acute/chronic condition),
and the healthcare system (the availability of med-
ications, doctor-patient relationship)®.

Elderly adults are considered the most frequent
medication consumers, mainly due to an increased
amount of age-related chronic conditions!!. In this
regard, older age is quite frequently associated
with a lower degree of adherence. The results of
several studies indicate that the level of adherence
among individuals with chronic diseases decreases
after the age of 70, which is mainly explained by
the deterioration of cognitive and physical func-
tions with age'213, In our study, low adherence was
more pronounced in respondents over the age of 65
(30.19% vs 24.14%), while high adherence was re-
corded in respondents under the age of 65 (30.61%
vs 12.12%), which is in accordance with previously
conducted studies.

Non-adherence is immensely pronounced in
patients suffering from several diseases at the same
time, as a result of polypharmacy (consumption of
more than 5 medications) and comorbidities**.
In our study, 59.76% of the respondents had more
than 3 risk factors in addition to PAB, including
smoking, obesity, dyslipidemia, diabetes, and/or
hypertension. Our examination of the influence
of obesity on adherence to therapy showed that
obese patients had a low level of adherence, while
patients with a BMI of <30kg/m? showed a high
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level of adherence (P=0.007). Obesity is associated
with an increased risk for various chronic diseases
often associated with the development of depres-
sion, which can ultimately accelerate the progres-
sion of an already existing chronic disease, due to
reduced adherence to recommendations given by
health professionals?.

Our analysis of the influence of smoking habits,
dyslipidemia, diabetes, hypertension, and thera-
peutic modalities on the degree of adherence did
not show statistical significance. However, the
number of medications in the respondents’ therapy
had a statistically significant effect on their degree
of adherence. Our results indicated a significant
correlation between the number of medications
applied in therapy and adherence. Due to basic
and associated diseases, 63.41% of our respondents
took 5 or more medications per day. The respon-
dents who took 4 or fewer medications per day
showed a significantly higher level of adherence
compared to those who took 5 or more medica-
tions per day (P<0.001). Other research has also
shown that an increase in the number of medica-
tions taken per day correlates with a decrease in
adherence'. This can be explained by the fact that
levels of adherence are significantly influenced by
the complexity of therapeutic modalities, includ-
ing the number of medications taken, the dosing
interval, and the duration of therapy*s. Our results
are in accordance with already existing literature
data, which indicate that the degree of adherence
is higher in patients whose therapy includes fewer
medications, and that adherence decreases sig-
nificantly in therapeutic protocols including 5 or
more medications!*?®. In this regard, it is neces-
sary for doctors to apply a strategic approach in
order to improve the degree of adherence to ther-
apy in patients with PAB and associated diseases,
considering the comorbidities and the impact of
polypharmacy on the final outcome of therapy.
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Conclusion

In our study, a low degree of adherence was ob-
served in 28.05% of the respondents. Out of the
respondents’ individual factors, adherence was
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SAZETAK

Utjecaj individualnih ¢imbenika na pridrZavanje terapije
kod bolesnika s perifernom arterijskom boleséu

Zoran Damnjanovi¢, Nemanja Stepanovi¢, Ivana Damnjanovi¢,
Slobodan Tanaskovi¢, Nikola Ili¢, Predrag Gajin i MiloS Sladojevic¢

Cilj ovog istrazivanja bio je ispitati utjecaj individualnih ¢imbenika na pridrzavanje terapije u bolesnika s perifer-
nom arterijskom boleS¢u (PAD). U istraZivanje su bila ukljuena 82 bolesnika s dijagnozom PAD-a (Fontaine IIa, IIb)
koji su lijeceni u Klinici za vaskularnu kirurgiju Univerzitetskog klini¢ckog centra Ni$ u razdoblju od 1. sije¢nja do 31.
prosinca 2020. godine.

Utvrdena je znacajna povezanost izmedu stupnja pridrzavanja terapije i zdravstveno povezane kvalitete Zivota u
bolesnika s PAD-om. Bolesnici s umjerenim i visokim stupnjem pridrZavanja imali su znacajno viSu kvalitetu Zivota
u usporedbi s ispitanicima s niskim stupnjem pridrzavanja.

Hi-kvadrat test neovisnosti pokazao je znacajnu povezanost izmedu pretilosti (P = 0,007) i broja lijekova u terapiji
(P <0,001) s pridrZzavanjem terapije u bolesnika s PAD-om.

Na pridrZavanje terapije statisticki su znacajno utjecali pretilost i broj lijekova u terapiji, dok spol, dob, pusenje,
dijabetes, dislipidemija, broj Cimbenika rizika i vrsta terapijskog modaliteta nisu pokazali takvu povezanost.

KLJUCNE RIJECI

Individualni ¢imbenici; Adherencijo; Periferna arterijska bolest
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