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Abstract Objective: The primary objective of this study
was to evaluate the effect of a pharmaceutical care program
on pharmacotherapy adherence in elderly diabetic and
hypertensive patients. The clinical outcomes of this phar-
macotherapy adherence approach were the secondary
objective of the study. Setting: Public Primary Health Care
Unit in a municipality in the Brazilian State of Sao Paulo.
Method: A 36-month randomized, controlled, prospective
clinical trial was carried out with 200 patients divided into
two groups: control (n = 100) and intervention (n = 100).
The control group received the usual care offered by the
Primary Health Care Unit (medical and nurse consultan-
cies). The patients randomized into the intervention group
received pharmaceutical care intervention besides the usual
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care offered. Main outcome measure: Pharmacotherapy
adherence (Morisky-Green test translated into Portuguese
and computerized dispensed medication history) and clin-
ical measurements (blood pressure, fasting glucose, A1C
hemoglobin, triglycerides and total cholesterol) were
evaluated at the baseline and up to 36 months. A P value
<0.05 was considered statistically significant. Results: A
total of 97 patients from the intervention group and 97
patients from the control group completed the study
(n = 194). Significant improvements in the pharmaco-
therapy adherence were verified for the intervention group
according to the Morisky-Green test (50.5% of adherent
patients at baseline vs. 83.5% of adherent patients after
36 months; P < 0.001) and the computerized dispensed
medication history (52.6% of adherent patients at baseline
vs. 83.5% of adherent patients after 36 months;
P < 0.001); no significant changes were verified in the
control group. Significant improvements in the number of
patients reaching adequate values for their blood pressure
(26.8% at baseline vs. 86.6% after 36-months; P < 0.001),
fasting glucose (29.9% at baseline vs. 70.1% after
36 months; P < 0.001), A1C hemoglobin (3.3% at baseline
vs. 63.3% after 36 months; P < 0.001), triglycerides
(47.4% at baseline vs. 74.2% after 36 months; P < 0.001)
and total cholesterol (59.8% at baseline vs. 80.4% after
36 months; P = 0.002) were verified in the intervention
group, but remained unchanged in the control group.
Conclusion: These results indicated the effectiveness of
pharmaceutical care in improving pharmacotherapy
adherence, with positive effects in the clinical outcomes of
the patients studied.

Keywords Brazil - Clinical trial - Diabetes - Elderly -
Hypertension - Medication adherence - Pharmaceutical
care - Public health
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Impact of findings on practice

e Pharmacists as members of the healthcare team are able
to help improving adherence to pharmacotherapy in
elderly diabetic and hypertensive patients.

e Patients adherence to pharmacotherapy can be imp-
roved by complex interventions based on pharmaceu-
tical care principles.

e Improved adherence to pharmacotherapy due to a
pharmaceutical care program can be associated with
better clinical outcomes such as reduced levels of blood
pressure, fasting glucose, A1C hemoglobin, triglycer-
ides and total cholesterol in elderly patients with
hypertension and/or diabetes.

Introduction

Diabetes mellitus and hypertension are currently major
public health problems. The prevalence of diabetes melli-
tus was estimated at more than 285 million individuals
throughout the world in 2010, while the prevalence of
hypertension was predicted to reach more than 1.56 billion
individuals in 2025, most of the cases involving elderly
people [1, 2]. Earlier studies showed that an estimated
27.0-49.0% of diabetes and/or hypertensive patients do not
take their medication as prescribed and are said to be non-
adherent [3, 4]. Patient adherence to pharmacotherapy is a
complex but important factor in achieving positive clinical
outcomes for these diseases [4, 5]. Non-adherence carries a
huge economical burden. An estimated yearly expenditure
of hundreds of billions of US dollars can be attributed to
the non-adherence to pharmacotherapy [6].

Barriers to pharmacotherapy adherence are numerous.
The major barriers include complex therapeutic plans,
difficulty in understanding medical prescriptions, treatment
of asymptomatic diseases, socioeconomic aspects, con-
cerns and beliefs [7, 8]. Besides taking an elevated number
of drugs, elderly patients present impairments of their
physical and cognitive activities, which increase the risk of
non-adherence to the pharmacotherapy [8].

There is a need to explore alternative strategies to
address this public health problem, especially for chronic
health problems, which need more complex interventions
like combinations of more convenient care, information,
reminders, self-monitoring, reinforcement, counseling,
family therapy, psychological therapy, crisis intervention,
manual telephone follow-up and supportive care [9].

The pharmacist can act as a member of the healthcare
team in the patient care process by way of pharmaceutical
care, which is defined by Hepler and Strand (1990) as
“the responsible provision of drug therapy for the purpose

of achieving definite outcomes that improve a patient’s
quality of life” [10]. Previous studies indicated a positive
effect of pharmaceutical care in pharmacotherapy adher-
ence in diabetic and/or hypertensive patients, via the
combination of complex interventions such as more con-
venient care, information, reminders, self-monitoring,
reinforcement and counseling [11-13]. However, to the
authors’ knowledge, randomized, controlled, prospective
clinical trials of long duration evaluating the effective-
ness of pharmaceutical care in the pharmacotherapy
adherence developed in developing countries such as
Brazil, Argentina, Chile and Mexico, amongst others, are
scarce.

Previous pharmaceutical care studies developed in
developing countries have involved small samples [13],
were nonrandomized [14, 15], were of small duration
[13-15] and did not report pharmacotherapy adherence
rates [14-16]. It has been suggested that rigorously
designed pharmaceutical care studies addressing pharma-
cotherapy adherence are of paramount importance [11, 12].

Aim of the study

The primary objective of this study was to evaluate the
effects of a 36-month pharmaceutical care program on
pharmacotherapy adherence in elderly diabetic and
hypertensive patients in a Brazilian Public Primary Health
Care Unit (PHCU). The clinical outcomes of this phar-
macotherapy adherence approach were the secondary
objective of the study.

Method
Type of study and setting

A randomized, controlled, longitudinal, prospective clinical
trial was carried out from October-2006 to October-2009 in
a Brazilian public PHCU located in the municipality of
Salto Grande, Sao Paulo State. In the Brazilian public
health system, PHCUs are responsible for providing basic
health services such as the promotion of health education,
disease prevention and surveys of disease spread. The
professionals who provide this service include family
physicians and nurses, while the pharmacists work mainly
in administrative services (such as the acquisition and
inventory control of drugs), with little clinical activity
directed at the patient. This study was approved by the
Research Ethical Committee of the State University of
Maringa, Brazil (CAAE 0182/09).
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Study subjects

Patients >60 years of age, with a diagnosis of diabetes and/
or hypertension (according to the Brazilian national con-
sensus [17, 18]), under drug treatment for diabetes and/or
hypertension, participating regularly in activities offered at
the primary health care unit (medical and nursing con-
sultancies), with up-to-date results for their routine physi-
cal and laboratory tests (no more than 30 days prior to the
baseline measurements), were eligible for recruitment.
Patients were excluded from the study if they had been
diagnosed with dementia and/or had a history of previous
cerebrovascular accidents.

Sample size

A total of 397 patients was identified for inclusion in the
study. A sample size of patients was indicated to carry out
a study with a margin error of 5% and confidence interval
of 95%. Based on these data, to ensure sufficient statistical
power and to account for ‘drop-outs’ during the study, a
target sample size of 200 patients was assumed. Eligible
patients who were willing to participate in the study (oral
and written consent), were randomized into two propor-
tional groups: control group (n = 100 patients) and inter-
vention group (n = 100 patients).

Randomization

Two researchers (JV and GS) interviewed the patients and
consulted their medical records in order to structure the
groups. These researchers were blinded to patient’s study
status and played no role in the delivery of the interven-
tions. According to this data collection, the patients were
stratified into six strata:

1. Illiterate patients or with incomplete elementary
school level, monthly family income <US$ 329.5,
systolic blood pressure (SBP) <140 mmHg and/or
fasting glucose <6.1 mmol/L.

2. Patients with no literacy or incomplete elementary
school level, monthly family income <US$ 329.5, SBP
>140 mmHg and fasting glucose >6.1 mmol/L.

3. Patients with complete elementary school level,
monthly family income <US$ 329.5, SBP
<140 mmHg and/or fasting glucose <6.1 mmol/L.

4. Patients with complete elementary school level,
monthly family income <US$ 329.5, SBP
>140 mmHg and fasting glucose >6.1 mmol/L.

5. Patients with complete undergraduate university level,
monthly family income >US$ 329.5, SBP
<140 mmHg and/or fasting glucose <6.1 mmol/L.

@ Springer

6. Patients with complete undergraduate university level,
monthly family income >US$ 329.5, SBP
>140 mmHg and fasting glucose >6.1 mmol/L.

A proportional stratified random sampling was carried
out to guarantee that the groups were matched as closely as
possible with the socioeconomic and clinical characteris-
tics of the patients.

Description of interventions

Patients enrolled in the control group received the usual
care offered in the public primary health care unit, con-
sisting of appointments with physicians (every 3 months)
and nurses (every month). The procedures were registered
in the patient records and could consist of alterations in the
prescribed drugs, requests for laboratory exams, general
information about patient health and referrals to specialists.
They received their prescription services without any
pharmaceutical care approach.

Patients randomized into the intervention group, besides
the usual care offered, also received pharmaceutical care
intervention. The pharmaceutical care intervention was
composed of individual follow-up attendances (according
to the Pharmacotherapy Workup developed at the Univer-
sity of Minnesota, United States of America [19]) and
educative group activities. The Pharmacotherapy Workup
was carried out by four previously trained pharmacists
(training lasted 20 h, and considered the Pharmacotherapy
Workup process), with a frequency of visits of once every
6 months (this schedule was adopted so as not to disturb
the routine activities of the pharmacist staff of the public
primary health care unit). During the Pharmacotherapy
Workup, interventions aimed at guaranteeing a high rate of
adherence to the pharmacotherapy were taken. These
interventions included assessment of non-adherence prob-
lem, discussions with the patients about the role of medi-
cation in their health status (active participation of the
patients in choosing their drug treatment), suggestions to
the physicians concerning new drug regimens (taking into
account the patient’s medication experience), orientation
with respect to the correct use of drugs (including the
method for insulin administration) and the confection of
special package that provides a visual reminder that a
medication was taken.

The pharmaceutical care program was developed indi-
vidually, respecting the patients’ individual needs and
knowledge of his/her clinical conditions and drug therapy.
Data concerning the reason for the encounter, the patient’s
demographics, pharmacotherapy history, patient’s medi-
cation experience and other clinical information were
elicited during the assessment, and registered in the
patient’s medical records. After assessing if all the patient’s
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drug-related needs were being met and if any drug therapy
problems were present, the pharmacists elaborated indi-
vidual care plans for the patients (patients participated
actively in the elaboration of the care plan). In the follow-
up evaluation, the patient’s outcomes in relation to the
individual desired goals of the therapy were evaluated, and
the patients were reassessed to determine if any new drug
therapy problems had developed. All decisions made in
pharmaceutical care practice were documented in the
patient’s medical record. The medical records were
accessed by the physicians and nurses during their atten-
dances to promote a multidisciplinary approach. Educative
group activities were carried out once every 6 months with
groups of 20 patients under the supervision of a pharmacist.
These activities discussed themes such as adherence, dan-
gers of self-medication and correct storage of medicines.

Adherence assessment

Adherence was assessed by two researchers (PON and RC)
at the baseline and after 36 months of follow-up, using two
different methods: the Morisky-Green test translated into
Portuguese [3] and the computerized dispensed medication
history [11]. These researchers were blinded to the group
allocation of the patients.

The Morisky-Green test translated into Portuguese is a
validated self-reporting tool for adherence assessment, that
consists of four direct questions [3, 20]:

1. Do you ever forget to take your medicine?

2. Are you careless at times about taking your medicine?

3. When you feel better, do you sometimes stop taking
your medicine?

4. Sometimes if you feel worse when you take the
medicine, do you stop taking it?

The patients were considered adherent to the pharma-
cotherapy when they gave the right answer to the four
questions, and were considered non-adherent to the phar-
macotherapy when they gave the right answer to three or
less questions [3, 20].

The computerized dispensed medication history involves
the estimation of the medication use of each patient, by
analyzing the periodicity of prescription pickups during the
6 months before the measure. The quantity of prescribed
and dispensed drugs for this period is calculated. Patients
with a quantity of dispensed medications within 80-115%
of the prescribed medications are considered adherent, and
patients with other values are considered non-adherent [11].

Clinical outcomes

Routine physical and laboratory exams were assessed at the
baseline and after 36 months of follow-up, by two blinded

researchers (GD and FS), in both groups. The goals for
these exams comprised (1) blood pressure <140/90 mmHg
(patients with no diagnosis of diabetes) and <130/
80 mmHg (patients with a diagnosis of diabetes), (2)
fasting glucose <6.1 mmol/L, (3) A1C hemoglobin <7.0%,
(4) triglycerides <1.7 mmol/L and (5) total cholesterol
<5.2 mmol/L.

Data analyzes

The effect of pharmaceutical care on pharmacotherapy
adherence and the clinical outcomes was determined by
comparing the baseline versus final results (after 36 months
of follow-up) for the intervention and control groups. The
data were analyzed using Statistica package version 7. The
normal distribution of the data was assessed using the
Kolmogorov—Smirnov test and quantile—quantile plots,
before selection of the statistical tests. Chi-square tests
were used for categorical variables, and independent
sample t-student tests were used for quantitative variables.
A P value of <0.05 was considered to be statistically
significant.

Results
Study sample

Of the 200 patients recruited, a total of 194 individuals
completed the study (97 patients in each group) (Fig. 1).
The study population consisted of poorly educated indi-
viduals with a low family income. No significant differ-
ences in the socioeconomic and clinical characteristics of
the patients were observed between the control and inter-
vention groups (Table 1).

Adherence assessment

A high rate of non-adherent patients was observed in both
groups at the baseline. The intervention group showed a
significant increase in pharmacotherapy adherence, while
the control group showed no significant changes. No sig-
nificant difference was verified between the results of the
two adherence assessment tools used (Table 2).

Clinical outcomes

Most of the patients in both groups showed an inadequate
clinical status at the baseline. A significant improvement in
the number of patients presenting adequate exam results
was verified in the intervention group after 36 months of
follow-up, while no significant changes were observed in
the control group (Table 3).
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397 patients

fulfilled the

Schedule of consultations - Intervention group:
- Physician (every 3 months);

- Nurse (every month);

- Pharmacist (every 6 months);

- Educative groups (every 6 months)

200 patients

entrance criteria

Schedule of consultations - Control group:
- Physician (every 3 months):
- Nurse (every month).

randomly
assigned

Intervention group
" - {n=100)
-2 patients dropped out in the

18th month of follow-up (1 died;
1 moved to another city)

-1 patient dropped out in the
24th month of follow-up (moved
to another city).

97 patients
completed the

study

Fig. 1 Flowchart of patients in the study

Control group
(n=100) -1 patient dropped oul in the 12th
month of follow-up (died)

-2 patients dropped out in the
18th month of follow-up (died).

97 patients
completed the
study

Table 1 Characteristics of the study participants at the baseline, October 2006

Characteristic Intervention group n = 97 Control group n = 97 P value
Female sex, n (%) 61 (62.9) 60 (61.8) 0.882
Age, mean (SD) [95%CI] (years) 65.3 (5.8) [64.1:66.4] 65.3 (5.7) [64.1:66.4] 0.990
Incomplete elementary school, n (%) 76 (78.4) 75 (77.4) 0.926
Lives with spouse and/or son, n (%) 75 (77.3) 77 (79.4) 0.878
Monthly family income, mean (SD) [95%CI], US$ 314.9 (99.1) [294.6:335.6] 317.7 (101.8) [296.6:338.9] 0.320
Number of drugs for chronic use, mean (SD) [95%CI] 3.3 (1.7) [3.0:3.6] 3,3 (1.7) [3.0:3.7] 0.174
MRCI, mean (SD) [95%CI] 13.0 (5.7) [11.9:14.2] 13.1 (5.7) [11.9:14.2] 0.808
Number of diseases, mean (SD) [95%CI] 2.4 (1.3) [2.1:2.7] 2.4 (1.3) [2.1:2.7] 0.986
SBP, mean (SD) [95%CI] (mmHg) 156.7 (21.8) [152.3:161.1] 155.9 (20.8) [151.7:160.1] 0.788
DBP, mean (SD) [95%CI] (mmHg) 106.6 (17.7) [103.0:110.2] 108.7 (16.9) [105.5:112.3] 0.363
Fasting glucose, mean (SD) [95%CI] (mmol/L) 7.4 (3.0) [6.8:8.0] 7.4 (3.0) [6.8:8.1] 0.932
A1C* hemoglobin, mean (SD) [95%CI], (%) 7.7 (0.5) [7.6:7.9] 7.7 (0.5) [7.5:7.9] 0.691
Triglycerides, mean (SD) [95%CI] (mmol/L) 2.3 (1.5) [2.0:2.6] 2.3 (1.5) [2.0:2.6] 0.977
Total cholesterol, mean (SD) [95%CI] (mmol/L) 5.2 (0.9)[5.1:5.4] 5.2 (0.9) [5.0:5.4] 0.915

The % test and independent sample t-student test were used as appropriate. P value of <0.05 was considered to be statistically significant

SBP systolic blood pressure, DBP diastolic blood pressure, MRCI medication regimen complexity index [26], SD standard deviation

# Only patients with a diagnosis of diabetes carried out this exam

Discussion

To our knowledge, this is the first controlled, longitudinal,
prospective clinical trial developed in a PHCU environment
in a developing country, to assess the effect of pharma-
ceutical care on pharmacotherapy adherence and its asso-
ciation with clinical outcomes. In order to assess the effect
of an intervention on pharmacotherapy adherence, long
duration studies are better than short duration ones, since
the patients are exposed to everyday living factors for a
longer period. The results indicated that the pharmaceutical
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care program improved pharmacotherapy adherence over a
36-month period, with a positive correlation on the clinical
outcomes. By adopting strategies focused on the patient and
working together with other health professionals in the
process of care, the pharmacists were able to provide a
better support for these patients.

The strategies to improve adherence were targeted to spe-
cific risk factors and causes identified during the patient
assessment. Multicomponent interventions, including exter-
nal cognitive supports involving education strategies (patient
education and counseling) and behavioral component focused
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Table 2 Adherence rates of the study participants, October 2006—October 2009
Adherence Intervention group n = 97 Control group n = 97

Baseline After P value Baseline n (%) After P value

n (%) 36 months n (%) 36 months n (%)
Adherence according to the Morisky-Green test
Non-adherent 48 (49.5) 16 (16.5) <0.001* 50 (51.5) 54 (55.7) 0.565
Adherent 49 (50.5) 81 (83.5) 47 (48.5) 43 (44.3)
Adherence according to the computerized dispensed medication history
Non-adherent 46 (47.4) 16 (16.5) <0.001* 51 (47.4) 55 (56.7) 0.564
Adherent 51 (52.6) 81 (83.5) 46 (52.6) 42 (43.3)
The »* test was used
* P value of <0.05 was considered to be statistically significant
Table 3 Study participants reaching clinical outcomes, October 2006—October 2009
Variable Intervention group n = 97 Control group n = 97

Baseline After P value Baseline After P value
n (%) 36 months n (%) n (%) 36 months n (%)

Blood pressure <140/90 or 130/80 (mmHg") 26 (26.8) 84 (86.6) <0.001* 26 (26.8) 30 (30.9) 0.526
Fasting glucose <6.1 (mmol/L°) 29 (29.9) 68 (70.1) <0.001* 30 (30.9) 27 (27.8) 0.636
AIC" hemoglobin <7.0%° 1(3.3) 19 (63.3) <0.001* 1(3.3) 1(3.3) 1.000
Triglycerides <1.7 (mmol/L°) 46 (47.4) 72 (74.2) <0.001* 45 (46.4) 49 (50.5) 0.566
Total cholesterol <5.2 (mmol/L°) 58 (59.8) 78 (80.4) 0.002* 62 (63.9) 62 (63.9) 1.000

The xz test was used

* P value of <0,05 was considered to be statistically significant
a
® Only patient with a diagnosis of diabetes carried out this exam

¢ According to the reference results for the exams

on the mechanism of medication delivery (blister packs),
were tailored to the individual needs of each patient. The
present pharmaceutical care program encouraged patients
to assume an active role in their own treatment plans
(promote self-efficacy), empowered patients and family
members to become informed medication consumers,
encouraged patients to develop a list of short-term and
long-term goals of the drug therapy (to stimulate long-term
adherence), provided medication instructions several times
and in different formats (verbal and written), promoted
convenience through reminder packaging, and conducted
regular follow-up attendances to assess adherence rates and
to motivate the patient.

The study design provided evidence on its global impact on
adherence and clinical outcomes in a longer period than pre-
vious studies [11-13], but cannot distinguish the individual
impact of each pharmaceutical care components. Previous
studies based on single intervention (behavioral, educational)
has only a marginal and nondurable effect on medication
adherence [21, 22]. The effectiveness of the pharmaceutical
care program on improving pharmacotherapy adherence is

<140/90 mmHg for patients with no diagnosis of diabetes and <130/80 mmHg for patients with a diagnosis of diabetes

consistent with previous studies that indicated better adher-
ence rates with multicomponent interventions tailored to the
individual needs of each patient, than single interventions
[21-23]. Based on the present results and consistent with
recommendations of others [24, 25], the strategy of addressing
underlying reasons for non-adherence, educating patients,
providing serial follow-up, and promoting convenience
through reminder packaging showed efficacy in improving
and maintaining long-term adherence (36 months).

Adherence assessment

Some studies have reported noncompliance with the
treatment as one of the most prevalent drug-related prob-
lems [13, 27]. A significant improvement in the pharma-
cotherapy adherence of the patients located in the
intervention group was verified (P < 0.001). Discussions
with the patients about the role of medications in their
health status, suggestions to the physicians concerning new
drug regimens taking into account the patient’s medication
experience and the confection of special package that
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provides a visual reminder that a medication was taken
were effective in increasing pharmacotherapy adherence.

The changes observed in the present study were more
significant than verified in earlier studies. These variations
in the results can be attributed to different baseline
adherence rates of the patients enrolled in the studies,
different study durations and different characteristics of the
health systems where the studies were developed (avail-
ability of medications, availability of medical and nursing
consultation and others). The adherence (self-reported) of
the diabetic patients was 51.3% at baseline and 78.6% after
a 12-month pharmaceutical care program (P < 0.05) in a
study developed by Al Mazroui et al. in the United Arab
Emirates [28]. Krass et al. [11] observed a statistical trend
towards an increase in the proportion of adherent patients
within the group submitted to pharmacists’ diabetes care
services in Australia during a 9 month period (41% at
baseline vs. 52% post intervention; P = 0.15), according to
the Brief Medication Questionnaire (BMQ), with no dif-
ference detected according to the computerized dispensed
medication history (50% at baseline vs. 52% post inter-
vention; P = 0.70). A 9-month community pharmacy-
based hypertension medication therapy management
(MTM) program, developed in the United States of
America, promoted a non statistically significant increase
in the mean adherence rates (80.5% at baseline vs. 87.5%
post intervention; P value 0.07), according to the com-
puterized dispensed medication history [12]. Sa Borges
et al. [13] verified an improvement in the mean adherence
score (according to the Morisky-Green test) of 2.8-3.9
(P < 0.05) in diabetic patients submitted to a 12-month
pharmaceutical care program developed in the Brazilian
public health system.

Clinical outcomes

The improvements in adherence promoted by pharmaceu-
tical care programs were associated with better clinical
outcomes for the diabetic and hypertensive patients [13]. A
positive correlation between pharmacotherapy adherence
and adequate clinical outcomes was verified in the present
study. The number of patients enrolled in the intervention
group reaching adequate clinical outcomes increased sig-
nificantly after 36 months of pharmaceutical care program.
This can be attributed to the pharmacists applying a phar-
maceutical care strategy which involved identifying,
resolving and preventing drug-related problems [29]. Such
effectiveness in the management of drug-related problems
is statistically related with the control of cardiovascular
risk factors, quality of life and health expenditure [30].
There is considerable variability in the results published
regarding the correlation between improvement in adher-
ence and better clinical outcomes, which may be due to
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several factors. Al Mazroui et al. [28], in a study developed
in the United Arab Emirates, also verified better clinical
outcomes (body mass index, blood pressure, fasting glu-
cose, A1C hemoglobin, triglycerides, total cholesterol,
serum HDL-C and serum LDL-C; P < 0.05) after an
improvement in pharmacotherapy adherence promoted by
a 12-month pharmaceutical care program. A significant
improvement in clinical outcomes (16.0% of patients
reaching blood pressure goals at baseline vs. 48.0% of
patients reaching blood pressure goals after a 9-month
pharmaceutical care intervention program; P value <0.05)
was also verified by Planas et al. in a study developed in
the United States of America [12]. Significant reductions in
the mean values for fasting glycemia (10.0 mmol/L at
baseline vs. 7.3 mmol/L after a 12-month pharmaceutical
care program, P < 0.05) and AIC hemoglobin (8.9% at
baseline vs. 7.9% after a 12-month pharmaceutical care
program, P < 0.05) were verified by S4 Borges et al., in a
study developed in Brazil [13]. Different study participant
characteristics (different baseline clinical status), different
study duration and different health care settings where the
studies were developed influenced the observed changes in
the values.

Kicklighter et al. [31] found that blood pressure control
was not maintained at an adequate level in most of the
patients, after discontinuation of a pharmaceutical care
program, suggesting that adherence interventions work
whilst in place, but once removed, patient behaviors with
respect to the taking of medicines returns to the pre-inter-
vention level. These results show the need for a systematic
and continuous approach to the management of pharma-
cotherapy adherence in chronic health conditions.

Limitations

The present study had some limitations. The absence of a
gold standard method to measure adherence [32] compli-
cated assessment of the interventions provided. Indirect
methods are useful in daily practice (cheap, fast and easy to
apply), but tend to overestimate adherence [32]. The
present authors decided to use two indirect methods con-
comitantly to reduce this bias. Only the diabetic patients
carried out the A1C hemoglobin test in the health system
setting analyzed, which reduced the sample size for this
parameter and may have produced a bias in the study. The
present study did not evaluate formal measures of cognitive
functions. The study design cannot distinguish the indi-
vidual impact of each pharmaceutical care component on
the adherence. The study was only carried out in one
PHCU, thus in order to generalize the results, future mul-
ticenter studies with larger sample populations would nat-
urally be needed.
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Conclusion

The results obtained indicated the effectiveness of phar-
maceutical care on improving pharmacotherapy adherence
in elderly diabetic and/or hypertensive patients attended in
this Brazilian public PHCU. Such better adherence rates
resulted in a positive effect on the clinical outcomes of the
patients. These results suggest that the introduction of the
pharmacist into the healthcare team could promote better
clinical results and reduce public health expenditure.
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