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ABSTRACT

Izadora Menezes
da Cunha Barros

Introduction: The role of a pharmacist in optimizing medication use and self-care education in chronic disease has been
demonstrated in the literature, because patients with type 2 diabetes mellitus generally exhibit comorbidities and therefore have
more difﬁculty adhering to their prescribed pharmacotherapy.Objective: To evaluate the effect of pharmaceutical interventions
on the glycaemic control of ambulatory patients with type 2 diabetes mellitus.Methods: An interventional longitudinal study was
performed from May 2011 to February 2012 in a private ambulatory endocrinology clinic with 100 volunteers. Pharmaceutical
interventions were conducted in these participants and afterwards blood glucose results were checked.Results:We found that 45
of the participants had a signiﬁcant reduction of at least 0.5% in their glycated haemoglobin levels and 38 mg/dL in their fasting
glucose. Participants also demonstrated a 21% improvement in pharmacotherapeutic adherence.Conclusion: Pharmaceutical
interventions contributed a positive effect on the control of glycated haemoglobin and blood glucose in patients with type 2
diabetes mellitus.

INTRODUCTION
Diabetes mellitus (DM) is a chronic disease with serious social and
economic impacts. Data show that there are about 371 million
people worldwide with diabetes aged 20 to 79, and it is estimated
that in 2030 the number of individuals will exceed 472 million
[12]. About two thirds of these patients live in developing
countries such as Brazil, where this epidemic is extremely intense.
Type 2 diabetes mellitus (T2DM) corresponds to 90% of all cases,
and most carriers are overweight or have central fat deposition [3].
The assistance given to people with T2DM about their medication
use is a growin g concern. However, promoting better health or a
higher quality of life in these patients is not only limited to access to
medication, since incorrect use can also result in ineffective or
unsafe treatment [4].
A survey conducted in Brazil revealed that approximately 75% of
subjects had poor glycaemic control [5]. In addition, patients with
chronic conditions such as T2DM have greater difﬁculty adhering
to the prescribed treatment, owing to several recommended
lifestyle changes [6]. In short, only 33% to 50% of these patients
fully adhere to their pharmacotherapy [78].
www.worldwidejournals.com

Pharmacists have been demonstrated to be critical in ensuring
successful therapy in patients with chronic diseases, through
guidance regarding the correct and safe use of their medications
[910]. Additionally, an improved partnership with their doctor,
changes in lifestyle, and increased self-care education has resulted
in an improved quality of life for the patients [1113].
AIM OF THE STUDY
This study aimed to evaluate the effect of pharmaceutical
interventions in controlling the clinical parameters (HbA1c and
blood glucose) of ambulatory patients with T2DM in a private
healthcare service.
ETHICS APPROVAL
This study was approved by the Ethics Committee in Research of
the Federal University of Sergipe (FUS), with number CAAE0178.0.107.00009. All individuals that agreed to participate in
the study were previously elucidated on the goals and nature of
the research; they further signed their informed consent in
accordance with Resolution No. CNS. 196/96.
METHODS
Study characterization. This is a longitudinal study conducted at
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the endocrinology ambulatory clinic of a private hospital in the city
of Aracaju (Sergipe), from May 2011 to February 2012. The
research was divided into two stages. In the ﬁrst stage, we
recorded the fasting glucose and HbA1c results of the participants
and gave them pharmaceutical guidance; a questionnaire was
used to collect data. In the second phase, after three months, the
results were measured again because HbA1c levels reﬂect the
average endogenous exposure to glucose over 2 to 3 months [14].
Selection of patients. The study sample was selected by
convenience, not randomly. The size was determined based on the
frequency of visits for patients with T2DM. The sample was
composed of subjects pre-diagnosed with T2DM in both genders
above 40 years, who had fasting glucose and HbA1c tests
measured using the same method at the same laboratory. Patients
who presented with results above 110 mg/dL and 7.0% [15-16]
were considered out of the normal range of values for fasting
glucose and HbA1c, respectively. Although there remains some
controversy about how glycemic control (based on HbA1c levels)
reduces cardiovascular events, the guidelines from American and
Brazilian societies still recommend a target HbA1c of 7% [15-16]
for patients with diabetes.
Criteria for inclusion and exclusion. The criteria for exclusion
included patients with suspected or conﬁrmed presence of
haemolytic disease or haemorrhage, since these complications
alter levels of HbA1c [17].
Method for measuring fasting glucose and HbA1c. We used the
ampliﬁed chemiluminescence methodology to measure levels of
fasting blood glucose. For HbA1c measurement, we used a
validated methodology from studies conducted by the Diabetes
Control and Complications Trial Research Group (DCCT Research
Group), which was based on the high performance liquid
chromatography method (4% to 6% variance) [1819].
Data collection and pharmaceutical interventions. All subjects
included in the study answered a questionnaire to outline their
socio-economic and demographic proﬁle (gender, age, household
income, and occupation), lifestyle habits (diet, physical exercise,
alcohol consumption, and smoking), comorbidities, and
medication use, as well as their fasting glucose and HbA1c values.
Interviews with patients were conducted individually for an
average of 30 min by the researcher (J.M.D.M.) and a graduate
student of Pharmacy (R.B.C.G.). Afterwards, an educational
intervention in the form of a pharmaceutical orientation was given
by the researcher, consisting of: an orientation related to chronic
health condition (nature, causes, and treatment) and changes in
lifestyle, identiﬁcation of signs and symptoms caused by the drugs
(effectiveness and safety), and encouragement to patients to
actively participate in the proposed pharmacotherapy. The
pharmacotherapeutic intervention consisted of an assessment of
medication use (past and present), preventing and resolving drugrelated problems (actual and potential), clariﬁcation regarding the
storage of drugs, guidance on the correct use of medication, and
strategies to improve adherence.
To complement the verbal guidance we provided patients with a
manual from the Brazilian Diabetes Society (SBD) (2014) [15] and
the American Diabetes Association (ADA) (2013) [16], which
addressed the following aspects: healthy lifestyles (beneﬁts of
physical activity, alcohol consumption risks, cigarette smoking,
and nutritional counselling); importance of cardiovascular risk
factors; guidance on medications [importance of correct use, drug
interactions (drug x drug and drug x food)] and contraindications;
completing a timetable with the best times to take medication for
the patient; specifying the best liquid to be taken with the
medication. Additionally, the response criteria to pharmaceutical
interventions for patients who had minimal reduction in HbA1c
levels of 0.5% were established [12,20].
Evaluation of clinical parameters. The classiﬁcation of obesity was
done according to the body mass index (BMI) system determined
by the Brazilian Association for the Study of Obesity and Metabolic
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Syndrome [21]. Systemic arterial hypertension (SAH) was
considered for those patients who had a previous diagnosis
consultation and/or were taking antihypertensive medication or
had a systolic blood pressure ≥140 mmHg and/or diastolic blood
pressure ≥90 mmHg [22]. To identify the ﬁtness enthusiasts, we
used criteria from the IPAQ Research Committee (2005) [23],
which considers individuals as such if they exercise vigorously at
least three days a week for at least 20 minutes, or do moderate
exercise at least ﬁve days a week for at least 30 minutes.
Our study had patients self-report their frequency of physical
activity and knowledge about healthy eating habits. The patients
interviewed that reported following a strict diet free of fats, sugars,
and carbohydrates were considered to have healthy eating habits,
since these habits help contribute to the maintenance of normal
blood glucose levels (SBD) (2014) [15].
To outline the pharmacotherapeutic proﬁles of patients, the
hypoglycaemic medications were selected, relating their subgroup
with the mechanisms of action. Furthermore, to assess whether
study participants had good adherence to pharmacotherapy, we
applied the Morisky test, which consists of four questions, to
assess the patient's behaviour in relation to their habitual use of
medication [24].
Data analysis. Quantitative variables were described as mean and
standard deviation (SD). The Shapiro-Wilk and KolmogorovSmirnov test was applied to assess the assumption of sample
normality. Then, to compare these variables before and after
intervention, we used the Students t-test or the Mann-Whitney
test according to standard sample normality. As for the categorical
variables, absolute and percentage frequency were used. To
compare characteristics of categorical variables at both time
points, we used the McNemar test. To perform statistical
calculations, we used the SPSS version 17.0 software. Statistical
signiﬁcance for all tests was considered to be a two-tailed p < 0.05.
RESULTS
Characteristics of the study population. For this study, 100
individuals were approached. All agreed to participate. Observed
ages ranged from 40 to 88 years, with females representing 59%
of the sample. With respect to family income, 52% of all
participants had an income above ﬁve times the minimum wage.
The main source of income for 61% of the individuals was due to
their own retirement.
The average BMI was 28.0 ± 5.3, and it was found that most of the
selected patients were overweight.
As for physical activity and the use of healthy eating habits, 75.6%
of patients reported no physical activity, and 80% said they did not
adopt healthy eating habits. The majority, 86% and 93%,
respectively, revealed no use of alcoholic beverages and smoking.
Fifty-eight percent (58%) of patients with T2DM also had
hypertension, a cardiovascular risk factor.
The most prescribed medications for the control of T2DM were
oral hypoglycaemic agents belonging to the following subgroups:
biguanides (metformin) (51%), sulfonylureas (30.0%) (The
majority represented by glibenclamide, 53%), gliptins (13%) and
stimulator of non-sulfonylurea insulin secretion (6.0%). Addition
to oral hypoglycaemic agents, insulin represented 24.0% of drug
prescriptions.
In the beginning of the study, 75 individuals were observed to be
hypoglycaemic among the participants. This number was later
reduced to 63. Improper use related to the time of drug
administration was the main problem detected during the initial
monitoring of most counselled patients (80%), for example, the
use of glibenclamide after meals, and metformin without a meal.
Comparison between the clinical variables and lifestyle habits of
patients who responded to pharmaceutical interventions. In this
study, we observed a frequency of 45% (n = 45) 95% CI of 35.0 to
55.0 in the selected sample that responded to pharmaceutical
www.worldwidejournals.com
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interventions (minimal reduction of HbA1c levels of 0.5%). The
response evaluations between females and males revealed that
females (69%) had better results.
In patients that had a response to pharmaceutical interventions,
we observed a statistically signiﬁcant reduction in weight, fasting
glucose, and BMI. A signiﬁcant increase in the frequency of
physical activity, knowledge about healthy eating habits, and
adherence to pharmacotherapy (Table 1) were also observed.
DISCUSSION
This study demonstrates that pharmaceutical interventions can
contribute to ensuring that glycaemic goals in patients with T2DM
are met. Research from various countries have shown that the
involvement of a pharmacist in a multidisciplinary team brings
positive results in controlling DM risk factors, improving drug
prescriptions and adherence to treatment and patient safety, as
well as reducing health costs [2527].
The majority of patients in this study were female. The incidence
and prevalence of T2DM is 1.4 to 1.8 times more common in
women than in men [28]. However, this data could also be
correlated to female predominance in seeking treatment [29].
Women are often more attentive to the symptoms of the disease
and usually seek help earlier [28, 30].

fasting glucose levels also possibly occurred due to greater
adherence to pharmacotherapy and changes in patient lifestyle.
Limitations. Patient self-reporting may have led to an
underestimation or overestimation of the frequency of physical
activity, knowledge about healthy eating habits, and use of
medication. However, future research is needed to evaluate and
corroborate information from relatives, caregivers, and medical
assistants, as well as to conduct pill counts in the assessment of
treatment adherence.
CONCLUSION
The results suggest that pharmaceutical interventions contributed
to improvements in patient adherence to healthy lifestyles and
pharmacotherapy, exerting a positive effect on the glycaemic
control of patients with T2DM. Consequently, guidance provided
to the patient should be continuously monitored and supervised by
professional staff, especially the pharmacist. Moreover, it is
necessary to develop collaboration among physicians, nurses, and
pharmacists to provide speciﬁc care and foster patient coresponsibility regarding drug therapy and lifestyle changes.
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