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Factors associated with adherence to pharmacological treatment
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Abstract

Odbjective: analyze adherence to pharmacotherapy and associated factors among elderly

patients using at least one antihypertensive medication. Methods: A cross-sectional,

population-based study was performed of elderly patients resident in Juiz de Fora, Minas

Gerais, Brazil. Adherence to medication was assessed with the Morisky-Green Test.

Socio-demographic variables and variables related to health status, the health service Keywords: Elderly.
and drug therapy were collected. The Poisson regression model was used to assess crude  Hypertension. Medication
and adjusted (95% confidence interval) prevalence ratios (PR). The level of significance ~ Adherence.

was tested using the Wald test. Resu/fs: The prevalence of adherence to pharmacological

therapy was 47% (95% CI: 41%-53%). The sample consisted of 279 elderly persons, the

majority of whom were women (69%), described themselves as white (45.5%), and had up

to four years of schooling (76.48%). Regarding pharmacological therapy, the subjects took

5.19 (£2.8) medications and 7.1 (£4.4) tablets per day. Conclusion: a significant association

was observed between adherence to pharmacological therapy and the variables positive

perception of vision, positive perception of hearing and absence of frailty.
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INTRODUCTION

As the population ages, there is an increase
in the prevalence of chronic noncommunicable
diseases, making the practice of polypharmacy
more common. This imposes a need for actions
to promote health, the prevention of diseases and
specific treatment for this age group'.

Systemic arterial hypertension (SAH) is
characterized as a chronic multifactorial disease,
which is highly prevalent, especially among the
elderly. The effects of the disease have a major
economic and social impact and it is responsible
for 9.4 million deaths per year around the
wotld. In some countries, the costs of SAH
complications reach as much as 20% of total

health expenditures?.

Adherence to drug therapy can be understood
as "the extent to which individual behavior —
the use of medications, following a diet, and/
or making lifestyle changes coincide with the

recommendations of health professionals’.

Low adherence has negative consequences
for the inherent challenge of improving health
among poor populations, as it results in the loss
and underutilization of already scarce resources’.
A systematic review has concluded that improved
adherence to the treatment of coronary artery

disease reduces the annual costs of the disease by
between 10.1 and 17.8%".

According to data from the National Household
Sample Survey, 83% of Brazilians who self-report
hypertension make continuous use of medication.
The prevalence of hypertension and the number
of medications used to treat this chronic disease

increase with age®”.

The positive clinical results of pharmacological
therapy depend on it being used at the correct
dosage and over the correct period. Adherence
compromises the effectiveness of treatment,
impacting on the quality of life of the patient
and health expenditures, whether in the public or

ptivate health service’.

Results obtained from population-based studies
on drug use are important tools for the planning of
pharmaceutical care, health regulation (registration
and inspection) policies, and to promote the
rational use of medicines’. Several instruments are
described in literature to measure adherence, but
there is no consensus on a gold standard and there

is no instrument that is suitable for all studies>®.

Therefore, the present study aims to analyze
adherence to pharmacological treatment and
associated factors among eldetly persons who use

at least one antihypertensive drug,

METHODS

A cross-sectional, population-based  study
was carried out, which was part of a research
project entitled "the Health Survey of the Elderly
Population of Juiz de Fora". The city is located in
the Zona da Mata (Forest Region) area of the state
of Minas Gerais, and has a population of 516,247
inhabitants, of which 13.6% (70,288 inhabitants)
are eldetly’. The northern part of the city has the
greatest territorial area in the urban region and
the second largest population contingent in the
municipality. It is also home to the largest number
of neighborhoods and the greatest concentration

of informal settlements and social programs.

The study population consisted of individuals
aged 60 years or more residing in the northern
region of the city of Juiz de Fora, Minas Gerais.
Data collection occurred between September 2014
and February 2015.

The inclusion criteria were: report the use
of at least one antihypertensive medication and
be approved in the "Mini Mental State Exam"
(MMSE) or, in the case of cognitive decline, have
a caregiver who is responsible for medications who
can respond to the interview. When the caregiver
was the respondent, questions about self-perceived

health status were not answered.

The data collection instrument was previously
tested and applied in a pilot study with 50 elderly
individuals residing in a region other than the one
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selected for sampling in this study. All researchers
participated in theoretical and practical training.

The present study originates from the cross-
sectional cut-off of the second phase of a cohort
study initiated in 2011" and which had its second
stage in 2014/2015. In the first phase, the individuals
were selected through cluster sampling, based on the
type of health care coverage offered by the Sistema
Unico de Satde (the Unified Health System) (SUS),
subdivided into primary care (Family Health Strategy
or traditional), Secondary Level Medical Specialty
Clinics, or areas without coverage.

In the current phase of this study, the calculation
of the sample size was estimated from the study
carried out in 2011 and from the 2010 Census data.
As there are multiple outcomes of interest to be
investigated in the current stage, the sample size
was calculated based on a prevalence of 50%, deff
1.5 (considering the stratification and cluster effect)
and a level of significance of 95%.

All the elderly participants of the first phase
were visited again (462), and 53.68% (248)
participated in the new phase. To compensate
for losses over the four years due to population
changes, the oversample!' method was used,
respecting the cluster sampling. The second phase
sample consisted of 423 individuals.

The MMSE was used to track cognitive
impairment'>". The criterion for approval in
the MMSE was divided by level of education,
with elderly persons with more than four years
of schooling required to reach at least 25 points,
and those with less than four years, at least 18

points.

To measure adherence to pharmacological
treatment, the Morisky- Green Test (MGT),
translated into Brazilian Portuguese', was used.
This is a simple scale, consisting of four questions
choice was

with dichotomous answers’. Its

justified by its simplicity of application, low cost
and frequent use in studies with similar designs®'®!".
The elderly were classified as adherent if their four
responses were negative, and non-adherent if they
gave at least one positive response, regardless of

the drug referred to.

The Edmonton Scale was used to assess frailty.
This is composed of nine domains: cognition,
general health, functional independence, social
support, medication use, nutrition, mood,
continence, functional performance. The maximum
score is 17 points, representing severe frailty. In the
present study, the elderly were classified as non-frail
when they reached up to four points, and suffering
apparent to severe frailty when they scored between

five and 17 points'®.

The interview also included a semi-structured
questionnaire prepared by the authors, consisting
of 30 questions regarding the socioeconomic
conditions, health status and medications currently
in use of the elderly persons. The collection of
data was carried out by home visits. Losses were
considered individuals not found at home after the
third visit, at different days and times.

The effect of the study design was considered
in the analyses, using the complex analysis module.
Initially, the data was submitted to univariate
descriptive analysis to obtain absolute and relative
frequency measurements for each variable. For the
quantitative variables, measures of central tendency
(mean, median and mode) and dispersion (standard
deviation and variance) were calculated. The chi-
squared test was used to compare proportions.

To estimate the crude and adjusted prevalence
ratios (PR) and the 95% confidence interval, a
Poisson regression model was adopted, with a robust
estimate of vatiance. The Wald Test was used to test
the significance of each variable of the model.

Multivariate analysis was based on the proposed
hierarchical model (Figure 1) to control possible
Variables that obtained
p=0.20 were included in the bivariate analysis.

confounding factors.

The initial adjustment was carried out within each
block. The gradual withdrawal of the variables was
performed, based on significance levels, with those
that maintained a value of p<0.05 remaining in the
final model, controlled by the significant variables
from the blocks immediately above.

The participating individuals signed a Free
and Informed Consent Form. The study was
approved by the ethics research committee of the
Universidade Federal de Juiz de Fora (Juiz de Fora

Federal University) (opinion n. 771.916).
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Socioeconomic and demographic variables

Block 1
Gender, age, schooling, living arrangements, marital status, sociveconomic status.
Variables related to health service Variables inherent to the health condition of the

Block 2 Type of SUS coverage, health plan, Sl Ly petiod.

consultation, hospitalization and emergency Morbidity, locomotion, self-perception of

service care in the previous 3 months, access health status, vision and hearing, frailty,

route to medication, satisfaction with health hospitalization in the previous 3 months, self-

service. reported hypertension

Block 3 Variables related to pharmacological treatment

Number of tablets taken per day

e

Adherence to pharmacotherapy

———

Figure 1. Organizational chart of the theoretic model of the investigation of the effects of the independent

variables on level of adhesion. Juiz de Fora, MG, 2015.

RESULTS

A total of 423 elderly persons were interviewed,
while 23 (5.4%) individuals were excluded due to
having a lower than recommended MMSE score
based on schooling, and did not have a caregiver
or family member who could provide the
necessary information. Additionally, 97 (22.9%)
persons were excluded as they did not use any
antihypertensive medication.

Caregivers or family members responded to
56 (18.5%) interviews. Of these, 24 (8.3%) were
not responsible for the medication of the elderly
person and so did not respond to the MGT and
were therefore also excluded. Only 11.4% (32)
of the calculation of adhesion was based on the
response of another respondent. Of these, only
one caregiver was hired and the rest were family
members. There was no significant difference
between the socioeconomic status of the elderly
persons (p=0.42), those who had or did not have
a caregiver, or adherence classification according to
the respondent (p=0.35), and so all were included
in the same analysis.

Considering the loss of 144 (34.1%) individuals,
the final sample of the study included 279 elderly
persons (65.9%). It was composed of mainly
women (69%), who described themselves as white

(45.5%0), had up to four years of schooling (76.48%)
and belonged to socioeconomic class C' (58.7%).
The mean age was 73.9 (£7.6) years. More than half
of the sample (88.5%) lived with another person or
persons, 58.17% (145) of whom described being
married or living in a common-law marriage.

Only 6% of the sample lived in an area not
covered by the Family Health Strategy (FHS) or
traditional medical team, and more than half (169)
had a health insurance plan. Morbidities relating
to the circulatory (84%) and endocrine (31.7%)
systems were the most frequent. The presence of
at least one health problem was reported by 263
elderly persons, of whom 76.8% (202) reported
suffering from SAH. The final sample consisted
of 279 elderly persons, and included subjects who,
although they did not report suffering from SAH,

used antihypertensive medication.

In terms of pharmacological therapy, the use
of 5.19 (£2.8) medications and 7.1 (£4.4) tablets
per day was observed. According to the Anatomical
Therapeutic Chemical Classification®, the most
consumed classes of medication were those for the
cardiovascular system (50%), the alimentary tract
(21.6%) and nervous system (13%). With respect
to antihypertensive medication, an average of 2.2
(*£1.3) of these active ingredients was observed,
with losartan (22.9%), hydrochlorothiazide (18.7%)
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and atenolol (7.3%) the most commonly used.
Regarding access to medications, 51.6% of the
elderly persons received atleast one antihypertensive
drug from the SUS and 37.2% obtained at least one
such drug from the Farmdcia Popular or Popular
Pharmacy program.

Actotal of 47% (95%CI: 41%-53%) of the eldetly
were classified as adherents to pharmacological
treatment. Table 1 presents the general data of the
sample according to the adherence criteria adopted.

Of the elderly interviewed, 40.5% described
having forgotten to take their medication, and
28.6% answered yes to at least two MGT questions.
Table 2 shows the answers obtained for each item.

The crude and adjusted prevalence ratios within
each block are shown in Table 3. The variables that
were most significantly associated with adherence
were those related to health condition. Lower
schooling was associated with non-adherence, while
having had a medical consultation in the last three
months, being satisfied with health services and
taking up to three tablets per day were significantly

associated with adherence.

After multiple regression analysis, the variables
positive perception of vision, positive perception
of hearing and absence of frailty remained
statistically significant (p<<0.05) for adherence to
treatment (Table 4).

Table 1. Level of adhesion as measured by the Morisky-Green Test according to characteristics of eldetly persons
using some type of anti-hypertensive medication. Juiz de Fora. Minas Gerais. 2015.

Variable Adherent Non-adherent
n (%) n (%)

Block1: Relating to socioeconomic and demographic conditions

Gender

Female 90 (32.25) 103 (36.94)

Male 41 (14.69) 45 (36.94)

Age (years)

60-69 46 (16.51) 44 (15.77)

70-79 58 (20.78) 03 (22.58)

80 or older 27 (9.67) 41 (14.69)

Skin color

White 52 (18.63) 75 (26.88)

Non-white 79 (28.33) 73 (26.16)

Schooling (years)

0 20 (7.29) 11 (3.94)

1to4 79 (28.83) 99 (36.42)

More than 4 30 (10.75) 35 (12.77)

Family arrangement

Lives alone 16 (5.73) 15 (5.37)

Lives with others 115 (41.22) 133 (47.68)

Marital status

Matried/common law marriage 71 (25.44) 74 (26.53)

Single/widowed/separated/others 60 (21.50) 74 (26.53)

Socioeconomic level (Brazilian Association of Research Companies)

AorB 34 (12.10) 46 (16.48)

C 78 (27.95) 86 (30.93)

DorE 19 (6.81) 16 (5.73)

to be continued
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continued from table 1

Block 2: Health service

Type of coverage in Unified Health System

Traditional 9 (3.23) 14 (5.00)
Family Health Strategy 115 (41.30) 123 (44.20)
Medical Center 7 (2.51) 10 (3.59)
Health plan

Yes 82 (29.30) 87 (31.10)
No 49 (17.56) 61 (21.80)
Medical consultation in previous 3 months

Yes 96 (34.40) 125 (44.80)
No 35 (12.50) 23 (8.20)
Hospitalized in previous 3 months

Yes 7 (2.48) 6(2.12)
No 125 (44.30) 144 (51.06)
Received emergency care in previous 3 months

Yes 13 (4.60) 20 (7.09)
No 119 (42.19) 130 (46.09)
Access route - Unified Health System Unit

Yes 05 (23.30) 79 (30.00)
No 59 (23.00) 53 (20.70)
Access route - Farmacia popular (Popular pharmacy)

Yes 49 (19.00) 55 (21.50)
No 75 (29.40) 76 (29.80)
Access route - Commercial pharmacy

Yes 54 (21.10) 38 (14.90)
No 70 (27.40) 93 (36.40)
Satisfied with service

Yes 110 (39.50) 116 (41.72)
No 20 (7.19) 32 (11.51)
Block 3: Health condition

Self-reported health problem

Yes 120 (43.00) 143 (51.20)
No 11 (3.90) 5 (1.70)
Self-reported Systemic Arterial Hypertension

Yes 100 (38.02) 102 (38.78)
No 20 (7.60) 41 (15.58)
Help walking

Yes 105 (37.60) 120 (43.00)
No 26 (9.30) 28 (10.00)
Self-perception of state of health

Excellent/ very good/ good 67 (27.50) 59 (126.00)
Fair/poor 44 (18.10) 73 (30.00)
Self-perception of state of vision

Excellent/ very good/ good 61 (25.10) 47 (19.30)
Fair/poor 50 (20.50) 85 (34.90)
Self-perception of state of hearing

Excellent/ very good/ good 92 (37.70) 84 (34.40)
Fait/poot 20 (8.19) 48 (19.60)

to be continued
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continued from table 1

Prailty

Not frail 53 (23.10) 35 (15.20)
Apparent to severe frailty 54 (23.50) 87 (37.90)
Block 4: Pharmacological therapy

N° of tablets taken/day

1to3 49 (17.56) 42 (15.03)
4 or more 82 (29.39) 106 (37.99)

Access route - Commercial pharmacy

Table 2. Frequency of responses to Morisky-Green Test among elderly persons using anti-hypertensive
medicine. Juiz de Fora, Minas Gerais, 2015.

. Yes No
Questions n (%) 0 (%)
Do you ever forget to take your medications? 113 (40,5) 166 (59,5)
Are you careless at times about taking your medication? 70 (25,1) 209 (74,9)
When you feel better do you sometimes stop taking your medication? 22 (7,9) 257 (92,1)
Sometimes if you feel worse when you take your medications, do you stop taking them? 34 (12,2) 245 (87,8)

Table 3. Crude and adjusted prevalence ratios of elderly people classified as adherent according to the Morisky
and Green scale, among the population using antihypertensive medication. Juiz de Fora, Minas Gerais, 2015.

Variables Crude CI-95% P Adjusted  CI-95% P
PR PR

Blockl: Variables related to socioeconomic condition

Age (years) 0.10 0.07

60-69 1.28 0.90 1.83 1.36 097 192

70-79 1.20 0.85 1.70 1.51 0.81 2.84

80 or older 1.00

Skin color * 0.04 0.09

White 0.79 0.61 1.02 0.66 040  1.07

Non-white 1.00 1.00

Schooling (years)** 0.07 0.79

0 0.65 0.38 1.11 0.57 027  1.23

1to4 1.03 0.80 1.34 1.09 0.50  1.69

Older than 4 1.00 1.00

Socioeconomic level (Brazilian 0.16 0.55

Association of Research Companies)**

AorB 1.14 0.77 1.69 1.16 072 1.85

C 1.03 0.80 1.34 1.26 0.54 138

DorE 1.00 1.00

Block 2: Health services

Medical consultation in previous 3 0.02 0.02
months *

Yes 1.42 1.01 1.99 2.04 1.08  3.79

No 1.00

to be continued
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continued from table 3

Access route- Unified Health System Unit* 0.14 0.90
Yes 0.85 0.66 1.10 0.97 0.55  1.69

No 1.00

Access route- commercial pharmacy* 0.01 0.06
Yes 1.36 1.06 1.74 1.76 099 313

No 1.00 1.00

Satisfaction with service* 0.11 0.41
Yes 1.27 0.88 1.83 1.30 0.70 242

No 1.00 1.00

Block 3: Health condition

Self-reported health problem* 0.06 0.33
Yes 0.66 0.46 0.94 0.49 0.11 2.09

No 1.00 1.00

Self-reported Arterial Hypertension* 0.02 0.26
Yes 1.51 1.03 2.22 1.54 0.73  3.28

No 1.00 1.00

Perception of health* 0.01 0.88
Excellent/ very good/ good 1.41 1.06 1.88 1.06 0.52 216
Fait/poot 1.00 1.00

Perception of vision* 0.02 0.08
Excellent/ very good/ good 1.52 1.15 2.00 1.75 092 331
Fait/poot 1.00 1.00

Perception of hearing* 0.01 0.01
Excellent/ very good/ good 1.78 1.20  2.64 2.69 1.28  5.62
Fait/poot 1.00 1.00

Frailty* <0.01 0.01
Not-frail 1.57 1.20 2.06 2.32 114 4.69
Apparent to severe frailty 1.00 1.00

Block 4: Pharmacological therapy

N° of tablets taken/day * 0.07 0.07
1to3 1.23 0.96 1.59 1.51 091 249

4 or more 1.00 1.00

*p-value for heterogeneity; ** p-value for linear tendency

Table 4. Final logistic regression model of adhesion and independent variables according to the Morisky-Green
scale, among a population of elderly persons using anti-hypertensive medication. Juiz de Fora, Minas Gerais, 2015.

Variables Adjusted PR * CI-95% P
Perception of vision 0.02
Excellent/ very good/ good 2.14 1.08 4.27

Fait/poot 1.00

to be continued
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continued from table 4

Perception of hearing

Excellent/ very good/ good 2.33
Fait/poot 1.00
Frailty

Not-frail 218
Apparent to severe frailty 1.00

0.03
1.05 5.18

0.03
1.05 4.55

DISCUSSION

Low adherence to pharmacological therapy is
associated with an increased risk of cardiovascular
complications and hospitalizations®. The prevalence
of adherence of 47% in the present study is similar

to that found in a number of other works?**%

Studies have observed a statistically significant
association between socioeconomic conditions

and adherence®®.

In the present study, this
association did not occur, probably due to a certain
homogeneity among the population, of which 70%
were from social classes C, D or E, and 74.9% had

up to four years of schooling

The use of a greater number of medications
is clearly associated with lower adherence in
literature®®

"total tablets taken per day" (p=0.07) and "number

. In the present study, the variables

of medications" (p=0.08) wete significant in
bivariate analysis. There was, however, an apparent
overlap of the effects observed in the Poisson
regression of block 3 (total tablets/day p=0.61
and number of medications p=0.39). Due to the
importance assigned to these variables in literature,
and considering that the number of daily doses
best reflects the complexity of the therapeutic

819 it was chosen to maintain this variable

regimen
only in the model. It was observed in bivariate
analysis that elderly persons who take up to three
tablets per day, irrespective of the active ingredient,
are more adherent to pharmacological treatment,
but in the final analysis this variable was no longer

statistically significant.

Access to medicines may be the first barrier
to adherence. In Brazil, great efforts haves been

made to expand access to the treatment of chronic
diseases®”. According to data from the 2013
National Survey by Household Samples, 82.5% of
the sample obtained access to all the drugs prescribed
to them, while 33.2% of such individuals obtained at
least one drug from SUS units, and 21.9% obtained
at least one drug from the Farmacia Popular, or
Popular Pharmacy, Program®. This program has
two modalities: a network of Popular Pharmacies
and a partnership with pharmacies from the private

n2s In

network, named "popular pharmacy here
the present study, more than half of the sample
obtained at least one of their antihypertensive drugs

through these routes.

The antihypertensive drugs most commonly
used by the elderly in this study (losartan,
hydrochlorothiazide and atenolol) are provided
free of charge by the Popular Pharmacy program,
which should favor access and adherence to

therapy™.

The variables classification as non-frail and
a positive self-report of hearing and vision
remained statistically associated with adherence to

pharmacological therapy in the final model.

Frailty among the elderly can be understood
as a multidimensional and multidetermined
event that results in functional impairments and
their outcomes. This process is characterized
by vulnerability to environmental stressors and
alterations in the musculoskeletal system, in
motor functioning and in body composition.
Limitations in the performance of activities of
daily living represent a consequence of frailty
which have a major impact on the life of the

elderly and their relatives®.
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The Edmonton Frail Scale assesses physical and
psychosocial factors, and when answered by elderly
persons themselves reflects their perception of
their limitations'®. Therefore, the questions about
the self-reporting of conditions of vision and
hearing represent an extension of an individual's
own perception of their difficulties. In the study

by Borinet al.*

, it was observed that a poor self-
assessment of health status by the eldetly was
associated with a greater report of functional
limitations arising from self-reported morbidities.
The greater the self-reported limitations, the greater
the need for assistance and guidance for the control
of chronic diseases?, which explains the greater
adherence in non-frail individuals with positive self-

reports of vision and hearing,

A population-based study found an association

between low adherence and incapacity in
instrumental activities of daily living, a variable
that represents one of the items evaluated in

18,22

the frailty scale Regarding physiological

condition, the elderly individual is more
exposed to adverse events due to the changes
in pharmacodynamics and pharmacokinetics
inherent to aging. Elderly persons identified as
frail are even more vulnerable to adverse drug

events and hospitalizations®.

Knowledge about disease and medications
used favors adherence. The pharmacist is the
health professional with the most knowledge about
medicines, and is therefore the recommended
individual for orienting the patient about the
proposed therapeutic regimen®. However, the
importance of the interdisciplinary action of the
health team in this process of orientation and
optimization of the adherence to pharmacological

treatment cannot be overlooked.

More than 80% of interviewees described
living with another person or persons and more
than half had a caregiver, which demonstrates
the importance of pharmaceutical care to guide
and accompany not only elderly persons, but also
caregivers and family members, making them
active subjects in the care process according to the

needs of each elderly person.

One of the limitations of the present study is
that it was part of a larger research with different
objectives. Additionally, most of the information
obtained was self-reported, which may be affected
by memory bias. The method used to measure
adherence can be direct (such as dosage of the
principle ingredient) or indirect (tablet counting
or user reporting through a questionnaire). This
diversity of methods and criteria may limit the
compatison of the results found®. In the present
study, an indirect method was applied, which has
greater applicability in public health, but tends to
overestimate adherence™. Also, the questionnaire
was not validated for the Portuguese language,
which implies limitations in its internal validity.
Despite these factors, it was possible to calculate
adherence and associated factors in a sample of
the elderly through a household survey, generating
information that may contribute to the elaboration

of interventions among this group.

CONCLUSION

Inthe presentstudy, a significantassociation was
observed between adherence to pharmacological
therapy and the elements positive perception
of vision, positive perception of hearing and

absence of frailty.

It is interesting to note that only variables
related to condition of health remained associated.
Adherence management should be considered an
inherent factor in the control of hypertension,
culminating with efforts to ensure greater
adherence to medications of continuous use,
through multidisciplinary interventions according
to the needs of each individual. Medicine is an
essential technological component of the health
system, and represents a tool for health workers, so
it is unacceptable that it should be dissociated from

the medical service*.

It is hoped that the present study may support
other studies into the health condition of the
elderly population, and that the results presented
may guide the elaboration of health programs and
policies in the municipality of Juiz de Fora.
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