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 ❚ ABSTRACT
Objective: To determine the factors associated with the high complexity of medication regimen 
in patients with coronary artery disease. Methods: A cross-sectional study was carried out 
in a multiprofessional cardiology outpatient clinic, in the Secondary Care of the Unified Health 
System, where sociodemographic (age, sex, and education), clinical (number of health conditions, 
cardiovascular diagnoses, and comorbidities) and pharmacotherapeutic (adherence, polypharmacy, 
and cardiovascular polypharmacy) characteristics were collected. These were related to 
complexity of medication regimen, measured through the medication regimen complexity index. 
The classification of high complexity of medication regimen was carried out using standardization 
for the older adults and stratification for adult patients, as suggested in the literature. Results: The 
total complexity medication regimen of 148 patients had a median of 17.0 (interquartile range of 
10.5). In the univariate analysis, the factors associated with high complexity were heart failure, 
diabetes mellitus, hypertension, five or more diseases, and non-adherence to treatment. In the final 
model, after logistic regression, there was a statistically significant association (p<0.05) with the 
variables diabetes mellitus, hypertension, and non-adherence. Conclusion: The high complexity 
of medication regimen in patients with coronary artery disease was associated with the presence 
of diabetes mellitus, hypertension, and reports of non-adherence to treatment.

Keywords: Polypharmacy; Drug utilization; Coronary artery disease; Medication adherence; 
Cardiovascular diseases

 ❚ RESUMO
Objetivo: Determinar os fatores associados à complexidade alta da farmacoterapia em pacientes 
com doença arterial coronariana. Métodos: Realizou-se um estudo transversal em um ambulatório 
multiprofissional de cardiologia na Atenção Secundária do Sistema Único de Saúde, de onde 
foram coletadas características sociodemográficas (idade, sexo e escolaridade), clínicas (número 
de condições de saúde, diagnósticos cardiovasculares e comorbidades) e farmacoterápicas 
(adesão, polifarmácia e polifarmácia cardiovascular). Essas características foram relacionadas 
com a complexidade da farmacoterapia, mensurada por meio do Índice de Complexidade 
da Farmacoterapia. A classificação em complexidade alta da farmacoterapia foi realizada 
empregando a normatização para idosos e a estratificação para pacientes adultos, sugeridas na 
literatura. Resultados: A complexidade da farmacoterapia total dos 148 pacientes apresentou  
mediana igual a 17,0 (amplitude interquartílica de 10,5). Na análise univariada, os fatores associados 
à complexidade alta foram insuficiência cardíaca, diabetes mellitus, hipertensão arterial, cinco 
ou mais doenças e não adesão. No modelo final, após regressão logística, houve associação 
estatisticamente significante (p<0,05) com as variáveis diabetes mellitus, hipertensão arterial e 
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não adesão. Conclusão: A complexidade alta da farmacoterapia em 
pacientes com doença arterial coronariana foi associada à presença 
de diabetes mellitus, hipertensão arterial e relato de não adesão a 
medicamentos 

Descritores: Polimedicação; Uso de medicamentos; Doença da 
artéria coronariana; Adesão à medicação; Doenças cardiovasculares

 ❚ INTRODUCTION
Among the chronic non-communicable diseases, 
cardiovascular diseases, such as coronary artery disease 
(CAD), are important causes of morbidity and mortality, 
and account for 31% of causes of death in Brazil, 
being the leading cause of death in the world.(1,2) The 
pharmacological treatment of CAD involves the use 
of several drugs, such as antiplatelet agents, statins, 
beta-blockers, and angiotensin-converting enzyme 
inhibitors (ACEi).(3) The use of multiple drugs may 
cause inadequate administration and a higher incidence 
of adverse events.(4,5)

Polypharmacy (use of five or more drugs), the 
development and availability of several drugs on the 
market, and epidemiological transition are factors that 
have contributed to the emergence of complex drug 
therapies.(6) The medication regimen complexity is 
not only associated with the quantity of drugs used, 
but also with the dosing form, the number of doses 
per day, and the relation between drug use and food, 
among other factors.(7-9)

The medication regimen complexity has been associated 
with negative health outcomes, such as non-adherence 
to treatment,(10) hospital readmission,(11) higher risk of 
hospitalization,(12) and mortality.(13)

 ❚ OBJECTIVE
To determine the factors associated with the high 
medication regimen complexity for patients with 
coronary artery disease.

 ❚METHODS
Sample 
The convenience sample consisted of patients seen 
from April 2018 to February 2019 who met the selection 
criteria; that is, individuals diagnosed with CAD and 
who were using at least one drug. Patients with verbal 
communication difficulties were not included in the 
study. The patients signed an Informed Consent Form, 
and the study was approved by the Research Ethics 
Committee of the Universidade Federal de Minas 
Gerais (UFMG) (CAAE: 85804818.7.0000.5149, 
opinion 2585098).

Study design and setting
This is a cross-sectional study, carried out in a 
multiprofessional cardiology outpatient clinic 
(secondary care) at the Hospital das Clínicas da 
Universidade Federal de Minas Gerais (UFMG), in Belo 
Horizonte (MG). It is a general hospital for medium- 
and high complexity cases, a reference in the care of 
patients of the Unified Health System (SUS - Sistema 
Único de Saúde) of the state. Patients discharged by the 
cardiology team are referred to this outpatient clinic 
and seen by a multidisciplinary team, composed of a 
physical therapist, clinical pharmacist, and cardiologist.

Data collection
Data collection was performed by interviewing the 
patient and filling out an instrument developed for 
research purposes; the clinical results collected were 
confirmed in the medical records.

The dependent variable of the study was medication 
regimen complexity; the independent variables were 
sex, age, cardiovascular diagnosis (arrhythmias, 
heart failure (HF), ST-segment elevation myocardial 
infarction (STEMI), non-ST-segment elevation 
myocardial infarction (NSTEMI), unstable angina, and 
stable angina), comorbidities (hypertension, diabetes 
mellitus, dyslipidemia, and hypothyroidism), number 
of diseases, and medication regimen (polypharmacy 
if ≥5 drugs, excessive polypharmacy if ≥10  
drugs, and cardiovascular polypharmacy if ≥5  
drugs, and adhesion).

Adherence to treatment was measured by self-
reporting using the 7-day Recall, which consists in 
measuring adherence by asking the question “In the 
last 7 days, on how many days have you used the 
drugs?” This question was asked separately for each 
of the medications the patient used. In measuring 
adherence, all medications used by patients were 
considered. Patients who used drugs for 6 or 7 days 
were classified as adherent (approximately 80% 
adherence), and those who used drugs for 5 days or 
less were classified as non-adherent.(14)

The medication regimen complexity was measured 
through the Medication Regimen Complexity Index 
(MRCI) validated in Brazil.(15) The MRCI consists 
of three sections: section A, with information on 
dosing forms; section B, with information on dosing 
frequencies; and section C, with additional information. 
The application of MRCI was carried out by two 
different researchers. Disagreements between the 
assigned values were resolved by consensus. The MRCI 
score is the result of the sum of the values assigned in 
the three sections.
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The authors responsible for validating the MRCI 
in Brazil authorized the use of the instrument in this 
research. The classification of medication regimen 
complexity was made using the standardization of 
MRCI for the elderly, in which values were considered 
high when above 16.5.(16) The stratification suggested  
in the literature for adult patients considered high 
values as those above 13.0.(17) 

The database was built in EpiData software, version 
3.1, and the feeding was done by double data entry by 
different researchers.

Data analysis
The data analysis was carried out by means of frequency 
results and percentage of categorical variables, and 
measures of central tendency and dispersion for 
numerical variables, with normality evaluated by the 
Kolmogorov-Smirnov test, considering the probability 
of significance with p<0.05 and 95% confidence 
interval.

The association between the occurrence of high 
medication regimen complexity and the independent 
variables was performed through univariate analysis, 
using the Pearson´s χ2 test. In the presence of at least 
one expected frequency lower than five, Fisher’s exact 
test was used.

The independent variables that obtained a value 
of p≤0.20 in the univariate analysis were included in 
the multiple logistic regression model. In the final 
model, the variables that maintained a value of p<0.05 
remained. In the multivariate analysis, the magnitude of 
the association was expressed by odds ratio (OR) with 
95%CI. 

To compare the models, the likelihood ratio test was 
used. The adequacy of the final models was evaluated 
by Hosmer-Lemeshow test. The statistical significance 
was considered when p<0.05.

The statistical analysis was performed using the 
SPSS software, version 25.0.

 ❚ RESULTS
A total of 148 patients participated in the study, 104 
(70.3%) of whom were male. The median age was 62 
years (interquartile range - IQR = 17.0).

The median number of health conditions was 5 
(IQR=3.0). Among the cardiovascular diagnoses, 
58.8% (n=87) of individuals had STEMI, followed by 
26.4% (n=39) with NSTEMI.

Adherence to drugs was identified in 70.9% 
(n=105) of patients. The sociodemographic, clinical, 
and medication regimen characteristics are described in 
more detail in table 1.

The frequency of high medication regimen 
complexity was 101 patients (68.2%). The total 
medication regimen complexity of 148 patients 
presented with a median equal to 17.0 (IQR=10.5; 
minimum of 7.0, and maximum of 45.0), with a median 
of 1.0 (IQR=0.0; minimum of 1.0, and maximum of 
5.0) in section A; 9.5 (IQR=19.5; minimum of 3.0, and 
maximum of 22.5) in section B; and 6.0 (IQR=3.0; 
minimum of 0.0, and maximum of 20.0) in section C of 
the MRCI.

In the univariate analysis, presented on table 2, the 
factors associated with the high medication regimen 
complexity with a statistically significant difference were 
HF, hypertension, diabetes mellitus, five or more diseases, 
and non-adherence. In a multiple logistic regression, 
there was a statistically significant association (p<0.05) 
with the variables diabetes mellitus, hypertension, and 
non-adherence.

Table 1. Sociodemographic, clinical, and medication regimen characteristics of 
148 patients with coronary artery disease

Characteristics  

Age, years 62 (17.0)

Sex, male 104 (70.3) 

Number of health conditions 5 (3.0)

Cardiovascular diagnoses  

STEMI 87 (58.8) 

NSTEMI 39 (26.4)

Arrhythmia 35 (23.7)

Heart failure 29 (19.6) 

Unstable angina 16 (10.8)

Stable angina 11 (7.4) 

Comorbidities  

Hypertension 107 (72.3) 

Dyslipidemia 66 (44.6) 

Diabetes mellitus 49 (33.1)

Adherence, as per the 7-day Recall 105 (70.9)

Polypharmacy (≥5 drugs) 135 (91.2) 

Cardiovascular polypharmacy (≥5 drugs) 110 (74.3) 
Results expressed as median (interquartile range) or n (%).
STEMI: ST-segment elevation myocardial infarction; NSTEMI: non-ST-segment elevation myocardial infarction.
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Tabela 2. Uni- and multivariate analysis of factors associated with adherence to cardiovascular drugss

Description High medication regimen complexity

Variable
Frequency Univariate analysis FMultivariate analysis

Yes 
n (%)

No
n (%)

Odds ratio
(95%CI) p value Odds ratio

(95%CI) p value

Sociodemographic

Sex

Male 69 (68.3) 35 (74.5) 0.739 (0.340-1.610) 0.446

Female 32 (31.7) 12 (25.5) 1

Elderly 

Yes 57 (56.4) 29 (61.7) 0.804 (0.396-1.631) 0.545

No 44 (43.6) 18 (38.3) 1

Cardiovascular diagnoses

Arrhythmia

Yes 15 (14.9) 6 (12.8) 1.192 (0.431-3.296) 0.735

No 86 (85.1) 41 (87.2) 1

Heart failure

Yes 23 (22.8) 6 (12.8) 2.015 (0.760-5.341) 0.153

No 78 (77.2) 41 (87.2) 1

STEMI

Yes 61 (60.4) 26 (55.3) 1.232 (0.612-2.480) 0.559

No 40 (39.6) 21 (44.7) 1

NSTEMI

Yes 29 (28.7) 10 (21.3) 1.490 (0.656-3.387) 0.339

No 72 (71.3) 37 (78.7) 1

Unstable angina

Yes 12 (11.9) 4 (8.5) 1.449 (0.442-4.758) 0.539

No 89 (88.1) 43 (91.5) 1

Stable angina

Yes 9 (8.9) 2 (4.3) 2.201 (0.457-10.613) 0.503

No 92 (91.1) 45 (95.7) 1

Comorbidities

Hypertension

Yes 81 (80.2) 26 (55.3) 3.271 (1.537-6.960) 0.002 2.339 (1.045-5.238) 0.039

No 20 (19.8) 21 (44.7) 1

High cholesterol 

Yes 45 (44.6) 21 (44.7) 0.995 (0.496-1.996) 0.989

No 56 (55.4) 26 (55.3) 1

Diabetes mellitus

Yes 44 (43.6) 5 (10.6) 6.484 (2.368-17.753) 0.000 6.128 (2.163-17.359) 0.001

No 57 (56.4) 42 (89.4) 1

Hypothyroidism

Yes 9 (8.9) 3 (6.4) 1.435 (0.370-5.563) 0.753

No 92 (91.1) 44 (93.6) 1

Medication regimen

Number of diseases 

<5 diseases 51 (50.5) 33 (70.2) 0.433 (0.207-0.904) 0.024

≥5 diseases 50 (49.5) 14 (29.8) 1

Non-adherence

Yes 35 (34.7) 8 (17.0) 2.585 (1.090-6.134) 0.028 2.929 (1.166-7.358) 0.022

No 66 (65.3) 39 (83.0) 1
STEMI: ST-segment elevation myocardial infarction; NSTEMI: non-ST-segment elevation myocardial infarction; 95%CI: 95% confidence interval.



Medication regimen complexity of coronary artery disease patients

5
einstein (São Paulo). 2021;19:1-7

 ❚ DISCUSSION
The study showed that the high medication regimen 
complexity among patients with CAD presented a 
positive association with the presence of diabetes 
mellitus, hypertension, and a report of non-adherence 
to drugs. To the best of our knowledge, the investigation 
is a pioneer in analyzing medication regimen complexity  
of outpatients with CAD. 

A systematic review of the literature of 35 studies 
identified the association between high medication 
regimen complexity and non-adherence to treatment. 
In most studies, it was identified that patients with more 
complex medication regimens were more likely not to 
adhere, and a direct association with non-adherence 
was also demonstrated.(18) The use of several drugs, with 
distinct dosages, in several dosing forms, and with the need 
of additional information for a correct administration, 
may compromise treatment adherence.(19)

The MRCI is able to evaluate different aspects 
related to medication regimen complexity, such as the 
dosing form (section A), the dosing frequency (section 
B), and the additional information prescribed by the 
physician, to ensure the correct use of the drug, such 
as the need to fast, use with food, and specific times 
(section C), since the mere number of isolated drugs 
is not sufficient for evaluation.(15,20) Among the three 
observation domains, section B is of great relevance, 
since dosing frequency is the factor that most contributes 
to high complexity, with the potential to be a possible 
point of change in favor of lower complexity.(9,21) 
In the present study, this section presented the highest 
median. Section C items may have less impact on 
adherence, because they may suffer interferences 
inherent to the evaluation by different researchers.(18) 

However, this bias may have been minimized, since, 
in the present study, the MRCI was applied by two 
different researchers.

Results showed that the presence of diabetes 
mellitus was significantly associated with the high 
medication regimen complexity. This important 
finding is in agreement with the literature, which shows 
non-adherence related to high medication regimen 
complexity in diabetic patients,(22,23) and a higher chance 
of inadequate glycemic control.(19) It is noteworthy 
that, when investigating medication regimen of CAD 
patients, it is important to consider the multimorbidity 
presented by patients with cardiovascular diseases. 
Multimorbidity is important because, a study that 
analyzed four retrospective cohorts of patients with 
different specific diseases, identified that most of 
the MRCI score was influenced by comorbidities.(24) 
Multimorbidity may occur in CAD patients, and may 

explain the association between diabetes mellitus  
and high medication regimen complexity in the  
patients studied.

Similarly, hypertension, which was associated in this 
study to high medication regimen complexity, is in line 
with previous studies, which have demonstrated not only 
the prevalence of this association, but also the strong 
relation between high medication regimen complexity and 
non-adherence.(25) Chronic non-communicable diseases, 
such as hypertension, are a great challenge to improving 
adherence. Patients with these diseases do not always 
have symptoms that help to remind of the need to use 
the drugs appropriately.(26)

Pharmacists, when performing their interventions 
relative to the use of medication, play an important role 
in increasing adherence of patients with cardiovascular 
diseases, since care given by this professional takes 
into account the singularity of the patient in terms 
of symptoms and beliefs about their disease and 
its treatment, which are important causes of non-
adherence.(27)

The use of polypills (a term that covers solid dosing 
forms with a combined fixed dose of several drugs) was 
also a strategy detected in meta-analysis with 3,140 
patients, in six countries, with a significant impact 
on adherence, systolic blood pressure, low-density 
lipoprotein cholesterol (LDL-cholesterol) in patients 
with cardiovascular diseases.(28) The main barriers to the 
use of polypills are their high costs, both to the health 
system and to patients. Added to the fact that they are 
not on the list of essential drugs, the unavailability of 
several different doses of the same drug that compose 
the polypills makes it difficult to adjust the dose, which 
is often necessary in the management of cardiovascular 
diseases. However, the use of polypills in elderly 
patients is a strategy that can be safer,(29) since they are 
susceptible to greater difficulty in adherence, caused 
by biological (such as cognitive changes and dementia, 
among others), psychic (depression and anxiety, for 
instance), and social (greater risk of socio-familial 
fragility) factors.(30)

In this study, MRCI was used to quantify the 
complexity of drug therapy for CAD patients. It is a 
tool validated in Brazil with the purpose of identifying 
possible justifications for non-adherence to the 
proposed therapy, and, consequently, for negative 
health outcomes. Furthermore, it is a pioneer study 
in evaluating medication regimen complexity in CAD 
outpatients.

As limitations of this study, we can mention the 
fact that the study was restricted to CAD patients, 
from a single outpatient clinic at a teaching hospital, 
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which hinders generalizing to other patients with 
cardiovascular disease or other conditions, who are 
seen at health services of different care levels.

The results found in the study are important in 
determining and discussing the factors associated with 
high medication regimen complexity of CAD patients in 
the context of SUS Secondary Care. The determination 
of these factors assists healthcare professionals in 
identifying points to be addressed to minimize the 
negative health outcomes caused by high medication 
regimen complexity.

 ❚ CONCLUSION 
High medication regimen complexity rates were 
identified. The high medication regimen complexity 
in patients with coronary artery disease was positively 
associated with the presence of diabetes mellitus, 
hypertension, and report of non-adherence to drugs.
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