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Introduction

ABSTRACT
Introduction: The implementation of guidelines on cardiovascular disease (CVD) prevention in patients at
high risk of developing CVD was assessed in the EUROASPIRE V registry.
Aim of the study: This study was designed to compare a simple self-reported quantitative assessment of
adherence to medication using the Medication Adherence Questionnaire (MAQ) with a qualitative evaluation
based on the Adherence in Chronic Disease Scale (ACDS) in the Polish cohort of the EUROSPIRE V registry.
Material and methods: The study was performed in 200 patients (133 women and 67 men) with an average
age of 51.49 (13.63) years and a history of hypertension, hypercholesterolemia or diabetes, but without prior
cardiovascular events. Pharmacological treatment was applied in 127 patients (63.5%) with hypertension,
90 (45%) with hypercholesterolemia, and 31 (15.5%) with diabetes.
Results: According to the MAQ, high adherence to medication (100% or 90%) was declared by 67.7%
of patients, while medium (75% or 50%) and low adherence (< 50% or 0%) by 9.7% and 22.6%, respec-
tively. The adherence assessed with the ACDS, was high in 38.7%, medium in 44.8%, and low in 16.5%
of patients. A remarkable inconsistency between ACDS and MAQ responses was found. The MAQ and
the ACDS rendered consistent results in 44.8% of patients (111 out of 148), while in the remaining 55.2%
(137 out of 248) of patients the results were discordant.
Conclusions: The assessment of medication adherence based on patient declarations used in the EU-
ROASPIRE V registry is likely to overestimate the frequency of high adherence.
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dence-based cardiovascular disease prevention [1].
Adherence to medication in this registry was obligatorily

The EUROASPIRE (European Action on Second-
ary and Primary Prevention by Intervention to Reduce
Events) registry was established to identify risk factors
in coronary patients with and without diabetes, describe
their management through lifestyle modifications and
use of drug therapies in order to provide an objective
assessment of the implementation of current evi-

assessed with the Medication Adherence Questionnaire
(MAQ) for simple quantitative evaluation. Self-reported
drug intake is the easiest and most frequently used
method of assessment of patient adherence to med-
ication. This approach, however, can be misleading
[2-5], therefore, in order to enrich the assessment with
a qualitative aspect, we also applied the Adherence in

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to
download articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

108 www.journals.viamedica.pl/medical_research_journal


https://orcid.org/0000-0002-4608-0881
https://orcid.org/0000-0001-9667-6096
https://orcid.org/0000-0002-3465-4163
https://orcid.org/0000-0001-7798-3138
https://orcid.org/0000-0001-7317-5088
https://orcid.org/0000-0002-7374-9122
https://orcid.org/0000-0002-7700-0952
https://orcid.org/0000-0001-6223-8821
mailto:aldona.kubica@gmail.com

Aldona Kubica et al., Adherence assessment in Polish cohort of the EUROASPIRE V registry

Chronic Disease Scale (ACDS) [6-10]. To the best of
our knowledge, no studies comparing these two scales
(MAQ and ACSD) have been published so far.

In this paper, we present a comparative analysis of
MAQ and ACDS-derived adherence assessment in the
Polish cohort of the EUROSPIRE V registry.

Material and methods

Two hundred patients (133 women and 67 men)
with average age of 51.49 = 13.63 years, without prior
cardiovascular events, with a history of hypertension,
hypercholesterolemia or diabetes were included in the
EUROASPIRE V registry in Poland. The characteristics
of the studied population are shown in Table 1.

For the assessment of patient self-reported medi-
cation adherence, the MAQ was applied. The question-
naire was limited to one question: “How often do you
take your medications as prescribed by the doctor?”
with 6 possible answers: (5) all the time — 100%; (4)
almost all the time — 90%; (3) most of the time — 75%;
(2) about half of the time; (1) less than half of the time;
(0) I do not take the prescribed medications. The same
question was asked separately for each of the three-
drug groups: antihypertensive, lipid-lowering, and
antidiabetic. The MAQ results were then referred to
answers to all ACDS questions.

The ACDS was developed for the assessment of the
level of adherence to pharmacotherapy in patients with
chronic diseases. This 7-item questionnaire includes five
questions pertaining to behaviors directly determining
adherence, and two questions related to situations and
views influencing it indirectly.

The ACDS is available on the following website:
https://www.wnoz.cm.umk.pl/panel/wp-content/up-
loads/ACDS-English-version.pdf.

The study was approved by the Bioethics Committee
of Collegium Medicum, Nicolaus Copernicus University
(reference number KB 587/2017).

Both MAQ and ACDS, as well as blood samples and
arterial pressure measurements, were performed during
the only study visit. Questionnaires were conducted
by study staff asking questions to patients in direct
personal contact. Completed questionnaires allowed
for the identification of the respondents by the patient
number to enable the correlation of the obtained results.

Statistical methods

The statistical analysis was carried out using the
Statistica 13.0 package (TIBCO Software Inc, California,
USA). Data were expressed as the number and the per-
centage. The y2 test was used sor comparisons. Results
were considered significant at p < 0.05.

Results

The median blood pressure for the entire population
during the study visit was 125.0 (IQR 118.0-135.0) and
77.5 (IQR 70.0-82.0) for systolic and diastolic blood
pressure, respectively. Abnormal blood pressure val-
ues during the study visit were found in 45 (22.5%)
patients. The median value of low-density lipoprotein
— cholesterol (LDL-C) plasma concentration was
3,29 (IQR 2.68-4.0). Elevated values of the LDL-C
fraction (> 2.6 mmol/L) were found in 154 (77%) of the
studied patients. The median glucose concentration
in venous blood was 97.6 mg/dL (IQR 90.75-106.35).
Elevated blood glucose levels (> 100 mg/dL) were found
in 83 (41.5%) of study participants.

Pharmacological treatment for hypertension, hyper-
cholesterolemia, and diabetes according to medical
charts was applied in 127 (63.5%), 90 (45%), and
31 (15.5%) patients respectively (Tab. 2).

Table 1. Patients’ characteristics

N %

Age <60 144 72.0
>60 56 28.0

Sex Female 133 66.50
Male 67 33.50

Number of pharmacologically 1 141 70.50
treated diseases 2 43 21.50
3 7 3.50

Number of medications taken 1 115 57.50
continuously 2 52 26.00
>3 24 12.00

Table 2. Medical treatment of hypertension,
hypercholesterolemia, and diabetes according to
medical charts

Medical treatment N %
Antihypertensive medications 127 63.5
o ACEI 91 455
o B-blocker 40 20
« ARB 14 7
o Ca-blocker 14 7
o Diuretic 9 4.5
Lipid-lowering medications 90 45
o Statin 90 45
o Fibrat 2 1
Antidiabetic medications 31 15.5
o Metformin 26 13
o Gliclazide 4 2
o Glitazone 2 1
o Insulin 7 3.5

ACEI — Angiotensin-converting enzyme inhibitor; ARB — angiotensin
receptor blocker; B-blocker — Beta-blocker
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The vast majority of patients were medically treated
for one disease (n = 141; 74%), while for two or three
diseases, 43 (23%) and 7 (4%) patients were treated,
respectively. The incidence of high ACDS and MAQ
scores increases with the number of diseases treated
in this relatively healthy population, however, the dif-
ference was significant only for ACDS (Tab. 3 and 4).
A similar trend was observed in the number of long-term
medications (Tab. 5 and 6).

According to the MAQ, 67.7% of patients with hy-
pertension, diabetes mellitus or hypercholesterolemia
declared high level of adherence (100% or 90%) to
prescribed medication. Medium adherence (75% or
50%) was reported by 9.7% of patients, while low
adherence (< 50% or 0%) was declared by 22.6% of

patients enrolled in the EUROASPIRE V registry. When
assessed with the ACDS, high, medium, and low ad-
herence was reported in 38.7%, 44.8%, and 16.5% of
patients, respectively. The analysis of patient responses
to subsequent ACDS questions in relation to the MAQ
results revealed remarkable inconsistency between the
two questionnaires.

MAQ and ACDS-based results of adherence as-
sessment for the treatment of hypertension, diabetes
or hypercholesterolemia are presented in Figure 1. As
indicated by the MAQ, high adherence was 7-fold more
frequent than the medium one and 3-fold more common
than the low one. The distribution of adherence levels
according to ACDS was more balanced, compared to
the MAQ. The reproducibility rate of MAQ results in the

Table 3. The results of ACDS according to the number of medically treated diseases

Number ACDS P-value
of diseases Low Medium High
n (%) n (%) n (%)
1 24 (17.02%) 65 (46.10%) 52 (36.88%)
6 (13.95%) 21 (48.84%) 16 (37.21%) 0.0440
3 1 (14.29%) 0 (0%) 6 (85.71%)
Table 4. The results of MAQ according to the number of medically treated diseases
Number MAQ P-value
of diseases Low Medium High
n (%) n (%) n (%)
1 31 (21.99%) 18 (12.77%) 92 (65.25%)
2 21 (24.42%) 6 (6.98%) 59 (68.60%) 0.1378
4 (19.05%) 0 (0%) 17 (80.95%)
Table 5. The results of ACDS according to the number of long-term medications
Number MAQ P-value
of medications Low Medium High
n (%) n (%) n (%)
1 22 (19.13%) 49 (42.61%) 44 (38.26%)
2 7 (13.46%) 28 (53.85%) 17 (32.69%) 0.2771
>3 2 (8.33%) 9 (37.50%) 13 (54.17%)
Table 6. The results of MAQ according to the number of long-term medications
MAQ P-value
yfurr'r‘:::i::ations I:'?;Z ) Mne ?:Z )m rl;' '(%’/:‘)
1 23 (20.00%) 17 (14.78%) 75 (65.22%) 0.0504
2 21 (26.25%) 6 (7.50%) 53 (66.25%)
>3 12 (22.64%) 1 (1.89%) 40 (75.47%)
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Figure 1. The results of MAQ and ACDS-based adherence assessment. ACDS — Adherence in Chronic Disease Scale;

MAQ — Medication Adherence Questionnaire

ACDS was 44.8% (111 out of 148 patients), while in the
remaining 55.2% (137 out of 248) of patients the results
were discordant.

In order to identify the sources of these inconsisten-
cies, the responses to ACDS questions were referred
to MAQ results (Tab. 1), delivering some surprising
findings. Only 77% of patients declaring high adher-
ence and as many as 57% declaring low adherence
confirmed precise intake of all medications according
to healthcare provider instructions (ACDS question 1).
Moreover, in the MAQ-derived high adherence cohort,
22% of patients reported arbitrary change of medica-
tion dosing without medical consultation, 20% wilful
dose adjustment according to their general condition,
and 25% dosing modification according to medica-
tion-related side effects (ACDS questions 2, 3 and 4).
Unexpectedly, as many as 59% of MAQ responders
declaring low adherence found all their medications
necessary for improvement or conservation of their
health (ACDS question 5). Of note, only 52%, 25%,
and 30% of study participants with respectively high,
medium, and low MAQ-assessed adherence reported
regular interrogation by their doctor regarding possible
medication-related complications (ACDS question 6).
Finally, a substantial proportion (13%, 42% and 25%
respectively) of patients confessed to conceal medi-
cation-related problems in medical interview (ACDS
question 7).

Discussion

The primary care arm of the EUROASPIRE V registry
was carried out in 78 primary care centers in 16 coun-

tries (Bosnia and Herzegovina, Bulgaria, Croatia, the
Czech Republic, Egypt, Greece, Kazakhstan, Kyrgyz-
stan, Lithuania, Poland, Portugal, Romania, Russia,
Sweden, Ukraine and the United Kingdom) during
2017-2018 [11]. Data collection was conducted by
trained research staff, who reviewed patient medical
records, interviewed and examined the patients using
standardized methods in all centers [12, 13]. Self-re-
ported information on adherence to medication was
obtained with the MAQ. Taking into account previous
observations showing a huge discrepancy between
self-reported patient adherence to treatment and one
assessed by drug availability, we applied the ACDS as
a second measure of adherence in the Polish cohort
of the EUROASPIRE V registry [3, 10]. In this study,
self-reported drug intake was 94.5%, while according
to drug availability it was only 54.3%, p < 0.0001 [3].
Thus, we assumed that using the MAQ alone is far from
sufficient to obtain a reliable assessment of adherence
to medication. As expected, the proportion of patients
with high self-reported adherence to medication (MAQ)
in the Polish cohort of EUROASPIRE V was much higher
in comparison with the ACDS (67.7% vs. 38.7%). Inac-
curate estimation of adherence may result in misleading
interpretations of treatment failure, posing potentially
costly and dangerous effects [8, 14]. Self-reported ad-
herence is a commonly utilized method of adherence
evaluation due to its simplicity, real-time feedback, and
low cost, however, patients tend to underreport non-ad-
herence to avoid disapproval from their healthcare pro-
viders [15-17]. To overcome this drawback, a number
of valid and reliable scales assessing patient adherence
to medication have been developed [8, 18]. Scale va-
lidity refers to the degree of confidence we can have
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Table 7. Distribution of ACDS answers for consecutive questions according to MAQ-based medication adherence

MAQ ACDS 1 ACDS 2 ACDS 3 ACDS 4 ACDS 5 ACDS 6 ACDS 7
[n; %] [n; %] [n; %] [n; %] [n; %] [n; %] [n; %]
High 4-129;76.78% 4-131;77.98% 4-135;80.35% 4-126;75.00% 4-139;82.75% 4-88;52.38% 4-146; 86.90%
3-38;22.62% 3-32;19.05% 3-26;15.48% 3-24;14.28% 3-21;1250% 3-34;20.23% 3-22; 13.10%
2-1; 0.60% 2-3;1.78% 2-5,2.98%  2-14;8.33%  2-6;357%  2-16,952%  2-0;0.00%
1-0; 0.00% 1-2; 1.19% 1-2; 1.19% 1-4; 2.39% 1-1; 0.59% 1-9; 5.37% 1-0; 0.00%
0-0; 0.00% 0-0; 0.00% 0-0; 0.00% 0-0; 0.00% 0-1;059%  021;1250%  0-0; 0.00%
Medium  4-10;41.67% 4-9;37.50% 4-10;41.67% 4-10;41.67% 4-11;45.83% 4-6;25.00% 4-14;58.33%
3-12;50.00% 3-14;58.33% 3-11;45.83% 3-11;45.83% 3-10;41.6%  3-4;16.67% 3-10; 41.67%
2-2; 8.33% 2-0; 0.00% 2-2; 8.33% 2-1,4.17% 2-1,417%  2-4,1667%  2-0;0.00%
1-0; 0.00% 1-1; 4.17% 1-0; 0.00% 1-2; 8.33% 1-1; 4.17% 1-2; 8.33% 1-0; 0.00%
0-0; 0.00% 0-0; 0.00% 0-1;4.17% 0-0; 0.00% 0-1;4.17%  0-8;33.33%  0-0;0.00%
Low 4-32;57.16% 4-30;53.57% 4-31;55.36% 4-28;50.00% 4-33;58.93% 4-17;30.36% 4-42; 75.00%
3-20;35.70% 3-21;37.50% 3-15,26.79% 3-16;28.57% 3-17;30.36% 3-15;26.78%  3-8; 14.28%
2-2;3.57% 2-3;5.36%  2-8;14.29% 2-12;21.43%  2-3;5.36%  2-8,14.29%  2-4;7.15%
1-2: 3.57% 1-2; 3.57% 1-1; 1.78% 1-0; 0.00% 1-1;1.78%  1-7;1250%  1-2;3.57%
0-0; 0.00% 0-0; 0.00% 0-1; 1.78% 0-0; 0.00% 0-2;357%  0-9;16.07%  0-0; 0.00%

ACDS — Adherence in Chronic Disease Scale (ACDS); ACDS 1 — ACDS question no 1; MAQ — Medication Adherence Questionnaire

that the measurement corresponds to the degree to
which a tool measures what it is supposed to measure.
The reliability is the extent to which a measure yields
the same score each time it is administered when the
construct being measured has not changed [8, 19]. The
ACDS is simple and quick to carry out a survey allowing
the assessment of the risk of non-adherence. It helps
to determine specific obstacles to medication adher-
ence, such as:acceptance of therapy plan, cooperation
between the patient and healthcare professionals,
and patient economic status. This scale, designed for
examining chronically ill, adult patients, was validated
and subsequently used in a cardiovascular subset of
patients [6, 7, 20-23]. The ability to assess the attitudes
and behaviour of patients including the essential ele-
ments of the treatment process should be highlighted
as strength of this scale [20]. Thus, we believe that the
ACDS better reflects the actual adherence to medication
compared with the MAQ, the latter addressing the issue
only with a single direct question “How often do you
take your medications as prescribed by the doctor?”. An
in-depth analysis of the ACDS results seems to support
our belief that the MAQ overestimates the rate of high
adherence to medications, while it underestimates the
rate of medium level of adherence. Both scores (MAQ
and ACDS) rendered similar results regarding the inci-
dence of low adherence.

Limitations of the study. Self-report tools tend to
overestimate adherence, however, as our research
results show, the scale of potential overestimation is
not uniform for individual tools. The main limitation
of this study was the inability to relate the methods of
subjective adherence assessment (MAQ and ACDS) to
any of the objective methods.

Conclusion

The assessment of medication adherence based on
patient declarations used in the EUROASPIRE V registry
is likely to overestimate the frequency of high adherence.
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