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Abstract
Objectives: Non-adherence and non-compliance to pharmaceutical treatment is one of the most common causes of not effective management 
of patients suffering from ischemic heart disease (IHD). It is crucial to understand the reasons behind it but studies on this subject performed in 
the Polish population are still lacking. Material and Methods: The 329 patients (160 male and 169 female) diagnosed with IHD who reported for 
follow-up appointments are examined. The following standardized questionnaires were used: Treatment Satisfaction with Medicines Questionnaire 
(SATMED-Q) and Adherence to Refills and Medication Scale (ARMS), which evaluates the patient’s compliance and adherence level, respectively. 
Results: Patients with IHD showed moderate compliance with pharmacological recommendations and average satisfaction with treatment. Anemia, 
drugs side effects, and SATMED-Q total score were significant predictors of the overall ARMS score in the univariate analysis, whereas the male 
gender and satisfaction with treatment improves this results. In multivariate analysis, significant predictors of lower adherence included family 
history of IHD, anemia and drugs side effects, while higher education and SATMED-Q overall score increased adherence. Conclusions: Treatment 
satisfaction is a significant predictor of increased overall treatment adherence as well as adherence in terms of drug intake and drug and prescription 
refills. Raising patient awareness should be an important goal of future educational activities. Int J Occup Med Environ Health. 2023;36(4):465–76
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Pharmacotherapy, used both as primary and secondary 
prevention, reduces the  rate of progression of IHD and 
the risk of death. The therapeutic management of patients 
with known CVD is a complex process and requires long-
term medical care. Patients with IHD may have differ-
ent therapeutic regimens implemented depending on 
the development of the disease. In their current recom-
mendations, the American College of Cardiology (ACC) 
and European Society of Cardiology (ESC) promote 
the  use of angiotensin receptor blockers, β-blockers, or 
angiotensin-converting enzyme inhibitors. Recent guide-
lines indicate the  benefits of combining therapies, such 
as angiotensin receptor blockers with a  neprilysin  in-
hibitor [7].
Non-adherence to pharmaceutical treatment as well as 
and non-compliance with ordinate treatment are some of 
the most common causes of uncontrolled CVD. As shown 
by a  meta-analysis  [8] of 21 studies, proper adherence 
promote slower mortality in patients with chronic dis-
eases. A  study by Ho et  al.  [9] demonstrated that non-
adherence to medication among diabetic patients was 
linked to increased incidence of all-cause death and hos-
pitalization. Regular medication intake and a high level 
of patient’s adherence to the  prescribed therapy as well 
as appropriate cooperation with doctor are a  prerequi-
site for effective treatment, especially among the elderly. 
Failure to comply with medical recommendations leads 
to many adverse health consequences, including among 
others psychological disorders, as well as can increase in 
morbidity and deaths of patients. Compliance and adher-
ence assessment is an essential element of effective plan-
ning and pharmacotherapy  [10]. For this purpose, spe-
cific questionnaires are used to assess satisfaction with 
self-administration of prescribed medication, as well as 
compliance with therapeutic recommendations [11,12].
In patients with IHD, this is the  key to reducing mor-
bidity and the  number of deaths. The  correct applica-
tion of therapeutic recommendations is the  foundation 

INTRODUCTION
Ischemic heart disease (IHD), or coronary heart dis-
ease (CHD), or coronary artery disease (CAD), belongs 
to a  large group of civilization diseases connected with 
cardiovascular disease (CVD). According to the  Ameri-
can Heart Association, in the  USA, 49.2% of adults 
>20 years of age suffer from CVD. The European Heart 
Network 2017 report states that CVD causes 45% of all 
deaths in Europe and 37% in the European Union, and 
current prevention is not sufficient, as evidenced by 
the  growing number of cases and deaths accounted for 
by CVD, especially IHD [1,2]. In Poland, CVD has been 
identified as one of the main mortality causes, amount-
ing to 45% of all deaths. Age-adjusted rates demonstrate 
an encouraging decrease in global IHD deaths, but 
the  number of cases to be managed by healthcare sys-
tems is growing due to ageing populations  [3]. Though 
IHD mortality has declined in recent decades, it is still 
responsible for approx. a  third of deaths in people aged 
≥35 years. In  2016 IHD was responsible for nearly half 
of deaths related to heart disease and accounted for 20% 
of the total number of deaths in Europe [4].
The main cause of IHD, not only in the elderly, but also 
in patients <45 years old, is the  developing athero-
sclerotic process in the arteries of the heart. In 80% of 
cases the  etiology of IHD in the  elder group is associ-
ated with atherosclerosis of the  coronary arteries and 
the accumulation of classic risk factors (non-modifiable 
and modifiable) [5]. Quick diagnosis of IHD and imple-
mentation of appropriate therapeutic and preventive 
measures give a  good chance to extend the  survival of 
patients. In the past few decades cardiovascular mortal-
ity has greatly decreased, changing the  prognostic and 
diagnostic landscape of patients with suspected or con-
firmed IHD. Though significant progress has been made 
in the treatment and survival of patients with IHD, epi-
demiological data show that the average 5-year survival 
is approx. 50% [6].
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Instruments
The following standardized questionnaires were used:

 – SATMED-Q, a  multidimensional generic question-
naire, brief (17 Likert-type items). Answers follow 
a scale 0–4: 0 – definitely no, 1 – slightly yes, 2 – mod-
erately yes, 3 – rather yes, 4 – definitely yes. The ques-
tionnaire is made up of 6 domains related to satis-
faction with the drug’s efficacy (3  items), side effects 
(3  items), convenience of use (3 items), medical care 
(2 items), impact on daily life (3  items), and general 
satisfaction (3 items). The  total score for treatment 
satisfaction, ranging 0–68 pts, is achieved by adding 
up all domains. This total composite score can then be 
converted to a more intuitive metric with a minimum 
of 0 and a maximum of 100 [11].

 – ARMS, to assess patient adherence. It  is made up of 
12 items covering different aspects of non-adherence. 
Answers follow a 4-point scale: 1 – never, 2 – rarely, 
3  – often, 4  – most of the  time. Total scores range 
12–48 pts, with larger values pointing to lower adher-
ence [12].

Ethical considerations
The local Bioethics Committee gave its approval of 
the  study (approval No. KB-83/2021). All participants 
gave their written permission after being fully informed 
about all the  steps involved. The  nature and aim of 
the study were disclosed to the patients, who all gave their 
written informed consent to take part. Every patient com-
pleted every questionnaire. The Declaration of Helsinki’s 
principles were followed in conducting the study.

Statistical analysis
Spearman’s rank correlation coefficient was used to 
determine the  relationship between 2 quantitative vari-
ables. The influence of potential predictors on quantita-
tive variables was analyzed using uni- and multivariate 
linear regressions. Regression parameters with 95% con-

that guarantees patients an improved quality of life in 
the disease, recovery and extension of lifespan. The study 
aimed to evaluate satisfaction with self-administration 
of drugs and treatment satisfaction, as well as compli-
ance and adherence to therapeutic recommendations in 
patients diagnosed with IHD who reported for follow-up 
appointments at the  cardiological clinic of a  university 
hospital, using the  Adherence to Refills and Medication 
Scale (ARMS) and the Treatment Satisfaction with Medi-
cines Questionnaire (SATMED-Q).

MATERIAL AND METHODS
Participants
The cross-sectional study included 329 patients (160 male 
and 169 female) diagnosed with IHD who attended follow-
up consultations at the  cardiological clinic of a  univer-
sity hospital in February–July 2021. The inclusion criteria 
were: age >18 years old, ischemic heart disease diagnosed 
in accordance with the ESC guidelines [7], treatment with 
≥1 antihypertensive drugs within the past 6 months, and 
informed consent. The  study did not include individuals 
with exacerbations of other serious diseases, given the pos-
sible implications for treatment adherence and completion 
of the  survey. Patients with cognitive impairments that 
prevented them from filling in the surveys unassisted were 
also not included. Patients aged ≥65 years completed an 
the Mini-Mental State Examination (MMSE) questionnaire, 
and subjects who scored <18 did not take part. A  panel 
made up of a doctor, pharmacist and a nurse specialized 
in internal medicine were responsible for the selection of 
study participants. Respondents provided direct answers 
to each question based on their last month of treatment. 
Medical records were used to obtain socio-demographic 
(sex, age, place of residence, level of education) and clinical 
data (blood pressure, disease duration, medication taken, 
comorbidities, drugs adverse effects, IHD treatment) with 
the patients’ consent. The group was homogeneous and fit 
for statistical analysis.
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fidence intervals were shown. Since the  inclusion of all 
potential predictors yielded a satisfactory SPV (subjects 
per variable) ratio of approx. 14.3, variable selection was 
not performed. The level of significance was set to 0.05 for 
all statistical tests. Computations were performed using 
R 4.1.0. [13].

RESULTS
Sociodemographic and clinical characteristics 
of the study group
Most participants were aged 51–70 years, had second-
ary or higher education, lived with their partner/spouse 
(Table 1). The subjects took M±SD 6.13±2.61 drugs. The 
systolic blood pressure was M±SD 130.53±12.93 mm Hg, 
diastolic – M±SD 77.01±8.55 mm Hg. Arterial hyperten-
sion most commonly coexisted with ischemic heart dis-
ease – 71.73%. More than half of the respondents (58.66%) 
did not report any side effects of their medications.

Pharmacological compliance 
and treatment satisfaction
The ARMS questionnaire, used to evaluate pharmaceu-
tical adherence levels, demonstrated the average adher-
ence of the  study group (Table  2), with a  overall score 
of M±SD  21.83±5.81 pts. The  score on the  subscale for 
taking medications and refilling medications and pre-
scriptions was M±SD 13.83±4.22 pts and 8±1.98 pts, re-
spectively.
Patients presented a  mediocre level of satisfaction with 
the treatment. The results for the SATMED-Q question-
naire are presented in Table 2.

Relation between ARMS and SATMED-Q
The overall ARMS score and the score on the drug intake 
scale correlate significantly (p < 0.05) and negatively 
with the  overall SATMED-Q score and all its subscales, 
i.e., the higher the ARMS score in general and on the drug 
intake scale (worse adherence) the lower the SATMED-Q 

Table 1. Characteristics of the study group of 329 patients diagnosed 
with ischemic heart disease who attended follow-up consultations 
at the cardiological clinic of a university hospital  
in February–July 2021, Poland

Variable
Participants
(N = 329)

Sex [n (%)]

female 169 (51.37)

male 160 (48.63)

Age [n (%)]

≤50 years 4 (1.22)

51–70 years 166 (50.46)

>70 years 159 (48.33)

Residence [n (%)]

with partner/spouse 201 (61.09)

with partner/spouse and children/ 
other family members

4 (1.22)

with children/other family members 50 (15.20)

alone 74 (22.49)

Education [n (%)]

primary 13 (3.95)

vocational 94 (28.57)

secondary 109 (33.13)

higher 113 (34.35)

Blood pressure [mm Hg] (M±SD)

systolic 130.53±12.93

diastolic 77.01±8.55

Pills taken [n/day] (M±SD) 6.13±2.61

Disease duration [n (%)]

≤1 year 10 (3.04)

>1–5 years 68 (20.67)

>5–10 years 142 (43.16)

>10 years 109 (33.13)

Family history of ischemic heart disease [n (%)]

no 116 (35.26)

yes 213 (64.74)

Cardiac surgery [n (%)]

no 208 (63.22)

yes 121 (36.78)
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score and its subscale (lower satisfaction with treatment) 
(Table 3, Figure 1).
Refilling medications and prescriptions correlates sig-
nificantly (p < 0.05) and negatively with the  overall 
SATMED-Q score and its subscales such as: lack of side 
effects, medical care, impact on daily activities, and overall 
satisfaction, i.e., the higher the score on the supplementa-
tion scale (worse adherence), the  lower the SATMED-Q 
score and the  subscales listed (lower satisfaction with 
treatment).

Impact of selected variables  
on treatment adherence
In a 1-way analysis, linear regression models revealed sig-
nificant (p < 0.05) predictors of the ARMS overall score to 
include anemia (R = 4.449), drug side effects (R = 2.868), 
and the  SATMED-Q overall score (R  =  –0.118), which 
means that anemia and drug side effects reduce adherence 
to pharmacological recommendations, while treatment 

Variable
Participants
(N = 329)

Comorbidities [n (%)]

anemia 21 (6.38)

asthma 51 (15.50)

diabetes 97 (29.48)

hypertension 236 (71.73)

kidney failure 28 (8.51)

heart failure 122 (37.08)

Other forms of ischemic heart disease  
treatment [n (%)]

no 164 (49.85)

yes 165 (50.15)

Drugs adverse effects [n (%)]

no 193 (58.66)

yes 36 (41.34)

Table 1. Characteristics of the study group of 329 patients diagnosed 
with ischemic heart disease who attended follow-up consultations 
at the cardiological clinic of a university hospital  
in February–July 2021, Poland – cont.

Table 2. The Adherence to Refills and Medication Scale (ARMS) and Treatment Satisfaction with Medicines Questionnaire (SATMED-Q) results  
in the study group of 329 patients diagnosed with ischemic heart disease who attended follow-up consultations at the cardiological clinic  
of a university hospital in February–July 2021, Poland

Questionnaire variable M SD
Average 

per question
Me Min. Max Q1 Q3

ARMS

overall score (scale 12–48) 21.83 5.81 1.82 22 12 36 17 26

medication intake (scale 8–32) 13.83 4.22 1.73 14 8 29 10 17

medication and prescription refill 
(scale 4–16)

8 1,98 2 8 4 12 7 9

SATMED-Q

overall score (scale 0–100) 68.80 14.07 2.75 69.12 17.65 100 60.29 79.41

lack of adverse effects 45.16 39.70 1.81 50.00 0.00 100 0.00 75.00

treatment effectiveness 74.09 17.58 2.96 75.00 0.00 100 66.67 83.33

convenience of use 77.89 17.60 3.12 75.00 0.00 100 75.00 91.67

impact on daily activities 68.84 21.33 2.75 75.00 0.00 100 50.00 75.00

medical care 69.49 26.15 2.78 75.00 0.00 100 50.00 100.00

overall satisfaction 77.58 17.33 3.10 75.00 0.00 100 75.00 91.67
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satisfaction improves it (Table 4). Anemia (R = 3.332) and 
drug side effects (R = 2.178) were significant predictors of 
taking medications reducing compliance with pharmaco-
logical recommendations, while compliance with pharma-
cological recommendations was increased by male gender 
(R = –1.013), arterial hypertension (R = –1.013), and over-
all SATMED-Q (R  =  –0.084). Adherence to drug intake 
recommendations was reduced by anemia (R  =  1.117) 
and drug side effects (R = 0.690), while the predictors that 
significantly increased the level of adherence were higher 
education (R = –0.602) and the overall SATMED-Q score 
(R = 0.034).
In multivariate analysis, significant predictors lower-
ing adherence were: family history of IHD (R  =  1.647), 
anemia (R = 3.771) and drug side effects (R = 2.199), while 
higher education (R  =  –2.117) and overall SATMED-Q 
score (R  =  –0.104) increased the  general level of adher-
ence. In  terms of drug intake, the  predictors that sig-
nificantly increased the  scores on this scale were higher 
education (R = –1.409) and the overall SATMED-Q score 
(R  =  –0.079), while family history of IHD (R  =  1.350), 
anemia (R = 2.405) and drug side effects (R = 1.793) reduced 
adherence to proper drug intake. When it comes to medica-Ta
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Figure 1. The Adherence to Refills and Medication Scale (ARMS) and 
Treatment Satisfaction with Medicines Questionnaire (SATMED-Q) heatmap 
in the study group of 329 patients diagnosed with ischemic heart 
disease who attended follow-up consultations at the cardiological clinic 
of a university – hospital in February–July 2021, Poland
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tion and prescription refills, higher education (R = –0.707) 
and the overall SATMED-Q score (R = –0.025) increased 
the level of adherence in this domain of the ARMS ques-
tionnaire, while anemia (R = 1.365) decreased the level of 
adherence in this respect.

DISCUSSION
A significant problem of the  patient, as well as for 
the  entire healthcare system and an effective therapy, is 
non-compliance with medical recommendations. Modi-
fication of medical recommendations is observed, as well 
as reduction, omission of drug doses or discontinuation of 
a given drug when the patient’s health condition improves. 
Patients who do not comply with the  recommendations 
very often return to their doctors reporting a sudden dete-
rioration of their health, which necessitates the implemen-
tation of expensive therapies and very often is associated 
with hospitalization or may even lead to death. The basic 
condition for effective therapy is respecting the principles 
of adherence and compliance [14]. Also for pharmacoeco-
nomic reasons, failure to follow medical recommendations 
is associated with an increase in healthcare costs. Other 
factors also influence the success of therapy. The causes of 
failure are related to the patient themself, the healthcare 
system, the physician as a therapy provider, and therapeu-
tic errors that occur as a result of the interaction between 
all the factors mentioned. It is necessary to adopt rational 
techniques in order to refine therapy and improve adher-
ence to medical recommendations. Doctors, pharmacists, 
nurses and other healthcare professionals play an impor-
tant role in improving modern treatment and communica-
tion between the patient and the doctor [14,15].
Non-adherence to the therapeutic plan is a relatively fre-
quent phenomenon, diversified within the  population, 
which constitutes a  serious and often underestimated 
limitation of the  effectiveness of treatment. Some data 
from the  literature show that adherence to pharmaco-
logical recommendations is not sufficient among patients 
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with CAD improved and reached statistically significantly 
higher results after educating patients [23].
In the correlation analysis, both the overall level of treat-
ment satisfaction and all domains’ scores from the SAT-
MED-Q questionnaire significantly increased the general 
level of adherence. A study of subjects treated with hyper-
tensive drugs pointed to a significant difference in mean 
scores within the domains of effectiveness (p < 0.001), con-
venience (p < 0.001), and global satisfaction (p < 0.001) 
between participants with varying adherence levels [19]. 
Similarly, in a study by Mulchandani et al. [22], patients 
with CAD were shown to be more likely to report poorer 
efficacy if they reported any adverse effects. Furthermore, 
there was a positive correlation between overall treatment 
satisfaction and pharmaceutical efficacy [22].
It has been shown that patient satisfaction with the medi-
cations allows us to predict the  continuation of phar-
macological treatment, as well as compliance with 
the  principles of correct and consistent application of 
therapy  [24]. Patients’ satisfaction is well documented 
to influence their behavior and approach towards treat-
ment, and is an important metric for its evaluation. It is 
particularly important in the case of civilization diseases, 
such as CAD, as the level of adherence rises together with 
satisfaction. Good adherence can significantly reduce 
the  number of ischemic events and enhance life qual-
ity [25]. Outcomes reported by patients, such as satisfac-
tion with the  medication prescribed, supply evaluable 
data for assessing the  influence of therapy on everyday 
life and overall health [26].
Adherence to pharmacological treatment is essential for 
the  management and prevention of ischemic heart dis-
ease. Studies suggest that adherence to pharmacologi-
cal treatment leads to reduction in the  number of new 
ischemic events and the  improvement of CAD suffer-
ers’ health-associated life quality  [27,28]. In  a  study by 
Breekveldt-Postma et al. [29], non-compliance with phar-
macological recommendations entailed a 15% increased 

with CAD  [16]. In  own study of the authors, patients 
showed an average level of compliance with the recom-
mendations in terms of taking medications and refilling 
medications and prescriptions, which is consistent with 
other studies  [17,18]. In  a  study by Khatib et  al.  [17] 
the non-compliance rate for at least one secondary pre-
vention medicine (SPM) was 43% and 53.3% of reported 
cases were related to only one SPM  [17]. In  addition, 
66.7% of patients were not taking statins and 61.7% aspi-
rin, with 30.8% of patients intentionally not taking 
medications. Similarly, in a study conducted on patients 
treated with hypertensive drugs, 36.8% had low antihy-
pertensive medication adherence [19].
Drug-intake satisfaction is an important factor in adher-
ence to pharmacological recommendations in CAD 
patients. It  can be defined as an assessment of the pro-
cess of taking drugs and the  related effects of their 
use  [20]. In  the authors’ own study, patients presented 
an average level of satisfaction with the CAD treatment. 
Similarly, in studies on treatment satisfaction among 
patients with chronic diseases, a low level of satisfaction 
and poor adherence to the recommended treatment was 
reported  [19]. Some authors revealed a  weak negative 
correlation between satisfaction and mental health for 
specific treatment groups, slightly higher for cardiology 
patients then other groups  [21]. Contrary to this study, 
Mulchandani et al. [22] showed much higher satisfaction 
with treatment, with approx. three-quarters of the study 
participants with CAD reporting overall satisfaction with 
their medications [22]. Almost half of the studied popu-
lation had primary education, and therefore their under-
standing of the condition as well as the potential hazards 
and advantages of statin medication was probably insuf-
ficient, which may explain the difference in results. In the 
authors’ own study, higher education was a  statistically 
significant predictor increasing the general level of phar-
macological adherence of the  respondents. Van Veghel 
et al. [23] proved that the level of satisfaction of patients 
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Strengths and limitations
The study has several limitations. Some of the  studied 
variables were evaluated using self-reported measures, 
which may have inherent limitations including memory 
bias and over- or under-reporting of some information. 
One of the  limitations of the study is its cross-sectional 
study design. An additional limitation is the single-centre 
nature of the study and its small sample size, as organiz-
ing a study involving a higher number of participants was 
difficult to manage during the COVID-19 pandemic.
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