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Abstract

Background: Adherence to antihypertensive medication is a major challenge in the management of hypertension,
and non-adherence is an important barrier to effective management of hypertension.

Objectives: To determine the adherence rate to hypertensive drug treatment and the factors that influence non-
adherence in a cohort of the Argentinean population.

Methods: A multicenter cross-sectional study was conducted in eight cities of Argentina. Consecutive hypertensive
patients seen in general practice offices, receiving pharmacological treatment for at least six months were included.
Blood pressure measurements were performed by physicians during the patient visit. The level of adherence was
assessed using the Morisky questionnaire, and patients were divided into non-adherent and adherent. Continuous
variables were compared using independent t-test. Categorical variables were compared using the x> test. To
identify the variables independently associated with non-adherence, a forward stepwise binary regression logistic
model was performed, and the results expressed as odds ratio (OR) with 95% of confidence interval. All tests were
two-tailed, and p-values < 0.05 were considered statistically significant.

Results: A total of 852 individuals (52% women, 62 + 13 years) were included. The main reason for lack of
adherence was forgetfulness of medication intake and errors in the time of intake (~ 40% in both). Individuals with
more cardiovascular risk factors (smoking, diabetes, dyslipidemia and previous cardiovascular events) had lower
adherence to antihypertensive treatment, and considerably younger (~ five years younger).

Conclusions: Adherence rate to antihypertensive drug treatment in our study group was higher than the one
reported in previous studies, and the main reason for non-adherence was forgetfulness of medication intake.
(Int J Cardiovasc Sci. 2020; 33(3):272-277)
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Introduction is a major challenge that clinicians often face in the

management of hypertension.* Moreover, non-adherence

Hypertension contributes to the global burden of s the main obstacle to controlling hypertension in the

cardiovascular disease and premature morbidity and
mortality.! The ability of pharmacological treatment
of hypertension to reduce the risk of cardiovascular
events and decrease morbidity and mortality is well
established.>* Adherence to antihypertensive medication

community and a significant barrier to an effective
management.”” Good adherence is therefore crucial
to improve hypertension control rates and prevent
complications such as stroke, coronary artery disease,
aneurysms and heart failure.®’
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Medication adherence is defined by the World Health
Organization (WHO) as “the degree to which a person’s
behavior corresponds with the agreed recommendations
from a health care provider.”* The WHO estimates
the prevalence of non-adherence to antihypertensive
medication to be 30-50%, depending on differences in
drug-class, type of prevention and methods used to
measure adherence.®”!! In Argentina, a study based on
a non-population sample showed a rate of adherence
of 26%."? Remarkably, non-adherence was associated
with higher cardiovascular risk."

Factors that influence adherence could be classified
into five dimensions: 1. patient-related factors (inadequate
beliefs or skills), 2. socioeconomic-related factors (poor
health literacy or low social support), 3. condition-
related factors (presence of comorbidities), 4. therapy-
related factors (complex drug regimen) and 5. health
system/health-care team-related factors (inadequate
communication with health-care provider).?

There are direct and indirect methods to assess
adherence. While direct methods have the advantage
of having greater accuracy, the cost, availability, and
accessibility of these methods make their use unlikely in
current practice. Conversely, indirect methods, such as
the Morisky-Green test, are easy to use in daily medical
practice (Table 3)."* Thus, this test could be used to
evaluate adherence in real-world settings.

The aim of this study was to determine the prevalence
of adherence in hypertensive patients treated by
physicians in several cities in Argentina.

Methods

A multicenter cross-sectional study was conducted
in eight cities of Argentina (Tandil, La Plata, El Calafate,
Santiago del Estero, San Miguel de Tucuman, Rosario,
Misiones and Buenos Aires) between March and August
2018 using a prospectively designed protocol. Each city
was represented by a single centre. These cities are the
capitals or the most important cities of six provinces
(Buenos Aires, Santiago del Estero, Santa Fe, Santa Cruz,
Tucuman and Misiones), in the North, South and Central
regions of the country.

The study was conducted on consecutive hypertensive
patients seen in the general practice office who had been
under pharmacological treatment for at least six months.

Blood pressure (BP) measurements were performed
by the physician in a single visit (regardless of the

purpose of the visit), using an OMRON HEM 705 CP
device (OMRON HEALTHCARE Co., Kyoto, Japan).
Two measures were taken, with a one-minute interval
between measurements, and the mean of the measures
was defined as office blood pressure. Body weight
was determined with subjects wearing light clothes
and no shoes. Height was measured without shoes
using a metallic tape, and body mass index (BMI) was
calculated. In addition, history of dyslipidemia, diabetes,
cardiovascular diseases, and smoking was recorded.

The level of adherence was assessed using the Morisky
questionnaire.” A non-adherent patient was defined
as a patient who answered positively to any one of the
questions. Controlled hypertensive patients were defined
as those individuals whose BP was < 140-90 mmHg. The
type and number of antihypertensive drugs and the use
of fixed-dose combinations were recorded. The patients
willing to participate signed an informed consent form.

Individuals were divided into controlled and
uncontrolled hypertension using the traditional definition*
and in “non-adherent” and “adherent” according to the
Morisky test.

Statistical analysis

The study sample had a normal distribution
determined by Test Shapiro Wilk. Baseline continuous
variables (age, BMI, systolic BP, and diastolic BP) were
expressed as mean + standard deviation (SD) and were
compared using an independent t-test. Categorical
variables (sex, current smokers, adherence, diabetes,
dyslipidemia, hypertension control, and previous
cardiovascular event) were expressed as percentages
and compared using the x? test.

To identify the variables independently associated
with non-adherence, a forward stepwise binary
regression logistic model was performed and the results
expressed as odds ratio (OR) with 95% of confidence
interval (95% CI).

All tests were two-tailed, and P values < 0.05 were
considered statistically significant. All statistical analyses
were performed using SPSS 18.0.

Results

A total of 862 individuals aged 61 + 14 years of
age, 53% women, from the eight cities (nearly 100
individuals per center) were included. Most patients
(79,1%) had health insurance and similar socioeconomic
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characteristics. All individuals completed high school.
Ten patients were excluded due to lack of consent or
blood pressure measurements.

Clinical characteristics of the remaining 852 patients
are summarized in Table 1. There were no differences in
age, systolic BP, number of drugs used, BMI, previous
cardiovascular events, smoking and control of hypertension
between men and women. Global adherence to treatment
was also not different between men and women, 61.3%
and 63.1%, respectively (p = 0.444).

Table 2 shows that individuals who had controlled
hypertension were more adherent to treatment (69.3%
vs. 53.3%, p < 0.001). Also, they used more fixed-doses
combinations of antihypertensive drugs (p <0.001) and
had lower BMI (p < 0.001).

Inhibitors of the renin-angiotensin system (angiotensin
receptor antagonists and angiotensin-converting
enzyme inhibitors) were the most frequently used
antihypertensives (46.8%), followed by beta-blockers,
calcium channel blockers and diuretics (6.9%, 2.4%, and
1.0% respectively). Diuretics were the most commonly
used drugs as the second drug (22.1%), and 13.5% of
the patients used three or more antihypertensive drugs.

The most frequent reasons for lack of adherence were
carelessness in the time of intake and forgetfulness of the
medication intake. Remarkably, only a minority was not
adherent due to adverse drug effects (Table 3).

As shown in Table 4, the non-adherent group was
younger, had higher BP values, lower number of never-

smokers, and higher frequency of previous cardiovascular
events. Although there were no differences in BMI
between adherent and non-adherent subjects, more obese

Table 1 - Characteristics of the sample by sex

Women Men
p-value
n =444 n = 408
Age (years) 62+13 61+12 0.346
SBP (mmHg) 138 +18 139 +18 0.458
DBP (mmHg) 82+11 84+12 0.002
BMI (Kg/m?) 29.7+6.5 28.8+5.0 0.149
Controlled hypertension
N 43.0 46.1 0.369
(%)
Hypercholesterolemia (%) 35.1 44.1 0.001
Diabetes mellitus (%) 21.8 29.2 0.026
Smoking (%) 12.8 13.2 0.553
Previous cardiovascular
5.8 8.0 0.597
event” (%)
Number of
. . 1.6+0.8 1.6+0.8 0.174
antihypertensive drugs
Fixed-dose drug
L 16.0 14.4 0.541
combinations(%)
Adherence (%) 63.1 61.3 0.444

*acute myocardial infarction, stroke; SBP: systolic blood pressure;
DBP: diastolic blood pressure.

Table 2 - Characteristics of patients divided into controlled or uncontrolled hypertension

Controlled hypertension Uncontrolled hypertension

n =379 n=473 p-value
Age (years) 62+15 60+13 0.043
BMI (Kg/m?) 28.1+55 31.0+6.4 <0.001
Hypercholesterolemia (%) 37.2 422 0.137
Diabetes mellitus(%) 222 29.3 0.018
Smoking (%) 11.4 15.0 0.228
Previous cardiovascular event* (%) 53 9.5 0.018
Number of antihypertensive drugs 1.7£0.8 1.5+0.8 0.002
Fixed-dose drug combinations(%) 14.8 9.8 0.027
Adherence (%) 69.3 53.3 <0.001

BMI: body mass index.
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patients (BMI > 35 kg/m?) were less adherent than the
rest of the sample. The use of fixed-dose combination
antihypertensives was more frequent in adherent than
non-adherent patients (p < 0.001).

Table 3 - Reasons for lack of adherence and percentage
of positive responses in the Morisky-Green-Levine test

Positive
Questions
answers (%)

1. Do you ever forget to take medications for

. 15.8
your hypertension?
2. Are you careless with the time you should 256
take the medication? '
3. When you are well, do you stop taking the 45
medication? ’
4. If you ever feel bad, do you stop taking it? 2.0

1-2. Execution. 3-4. Short persistence.

Table 4 - Characteristics of patients by adherence or not
to pharmacological treatment

Non-
Adherence
adherence p-value
n =530
n =322

Age (years) 63+13 57 +15 <0.001
SBP (mmHg) 136 +17 142 £ 19 <0.001
DBP (mmHg) 80+ 11 85+12 <0.001
BMI (Kg/m?) 29.0+55 29.7+6.8 0.094
Hypercholesterolemia

41.1 36.6 0.194
(%)
Diabetes mellitus(%) 23.4 28.5 0.092
Never-smoking (%) 83.0 76.7 0.024
Previous
cardiovascular event* 5.6 9.6 0.029
(%)
Number of
antihypertensive 1.7+0.8 1.5+0.8 0.056
drugs
Fixed-dose drug

17.4 47 <0.001

combination (%)

SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body
mass index

In the logistic regression analysis, previous
cardiovascular event was independently associated
with lack of adherence (OR = 3.01 95%CI 1.53-5.91).
Conversely, fixed-dose drug combinations (OR =
0.22 95%CI 0.12-0.40) and older age (OR = 0.97 95%CI
0.96-0.0.98) were factors associated with higher adherence.

Discussion

In our study the prevalence of individuals adherent
to antihypertensive medication (62.2%) was greater
than that previously published using the same test
(the Morisky scale).'” In most previously published
studies, adherence to pharmacological treatment was
evaluated using different direct and indirect tests, and
consequently, comparisons between studies are difficult.

Itis of note that the prevalence of hypertensive patients
with controlled hypertension in this study, 45.4%, was
higher than those reported in other studies performed
in Argentina (7-43%)." However, since all patients
included were treated with antihypertensive drugs,
the comparison of the level of control of hypertension
between different sample populations is not adequate.

As expected, individuals with controlled BP show
a higher adherence rate (69.3% vs 53.3% p < 0.001).
Interestingly, the use of fixed-dose combination was
associated with both higher rates of adherence and
higher rates of BP control. Although, in theory, the use
of more antihypertensive drugs could be related to lower
adherence, in this study the number of drugs did not
differ significantly between adherent vs. non-adherent
group. Since multiple drug treatments are often required
in hypertension control,' fixed-dose drug combination
may be an adequate approach to the “more drugs vs.
better adherence” dilemma.

Analyzing the variables related to adherence, never-
smoking was protective factor. We can hypothesize that
avoiding the initiation of tobacco use has not only a
beneficial effect on the prevention of chronic diseases, but
also an indirect effect on improving adherence. Indeed,
the non-adherent group had more frequent previous
history of cardiovascular events. This could represent
reverse causality and highlight that improving adherence
in adult patients is a very difficult task.

Regarding the reasons of non-adherence to
antihypertensive drug treatment, Burnier et al.® identified
two different mechanisms: 1-short persistence, i.e., when
the patients ceased their engagement with the dosing
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regimen on their own initiative (an act that is inherently
willful, not arising from forgetfulness). 2-lapses in
implementation (or execution), which is a consequence
of forgetfulness or negligence. Therefore, knowing
and being able to differentiate between the two types
of adherence (persistence or execution) would allow
formulating specific strategies aimed to improve one of
the main reasons why hypertension is not adequately
controlled.’** In our study, the lack of adherence was
mostly due to forgetfulness in taking medications or
in the time of intake (~ 40% to both). Thus, the use of
reminders such as alarms, telemedicine, prescription of
fixed combinations and less complex regimens could
improve adherence in our population.

Our study had some limitations. First, our cross-
sectional design precluded the assessment of temporality;
rather, we could only obtain associations. Second,
adherence was assessed using only one questionnaire —
the Morisky scale (only) — which has not been validated
to the Argentinean population. However, the instrument
had been used in previous studies in our country.” The
use of a second scale to measure medication adherence
would have improved the reliability of our findings.
Third, predictors of non-adherence such as a poor
patient-provider relationship and time of treatment
were not evaluated in this study. Fourth, although
this study was carried out in eight cities of different
provinces, Argentina is a very large country and a
study that covered a greater number of cities, would
have greater representation. However, the prevalence
of hypertension control was similar to that reported in a
previous study conducted in Argentina.'? Finally, since
hypertension control was determined based on BP office
values, the possible white coat effect cannot be ruled out.
Thus, despite these limitations, our study provides an
estimation of non-adherence in an Argentinean cohort.

Conclusions

In conclusion, adherence rate to antihypertensive
drug treatment was higher than the one reported

in the literature, but still deficient. The main reason
for non-adherence to pharmacological treatment
was forgetfulness of medication intake. Therefore,
differentiating the two types of adherence (persistence
and execution) would allow formulating specific
strategies aimed to improve the main reasons why
hypertension is not adequately controlled. Finally, the
lack of adherence was an important issue in patients
with established cardiovascular disease.
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