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Abstract Objective To evaluate the efficiency of phar-

maceutical care on the control of clinical parameters, such

as fasting glycaemia and glycosylated haemoglobin in

patients with Type 2 Diabetes mellitus. Setting This study

was conducted at the Training and Community Health

Centre of the College of Medicine of Ribeirao Preto,

University of Sao Paulo, Brazil. Methods A prospective

and experimental study was conducted with 71 participants

divided in two groups: (i) pharmaceutical care group

(n=40), and (ii) the control group (n=31). The distribution

of patients within these groups was made casually, and the

patients were monitored for 12 months. Main outcome

measure: Values for fasting glycaemia and glycosylated

haemoglobin were collected. Results Mean values of fast-

ing glycaemia in the pharmaceutical care group were sig-

nificantly reduced whilst a small reduction was detected in

the control group at the same time. A significant reduction

in the levels of glycosylated haemoglobin was detected in

patients in the pharmaceutical care group, and an average

increase was observed in the control group. Furthermore,

the follow-up of the intervention group by a pharmacist

contributed to the resolution of 62.7% of 142 drug therapy

problems identified. Conclusion In Brazil, the information

provided by a pharmacist to patients with Type 2 Diabetes

mellitus increases compliance to treatment, solving or

reducing the Drug Therapy Problem and, consequently,

improving glycaemic control.
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Impact of findings on practice

• The frequent contacts with health professionals through

pharmaceutical care regimens shows significant

improvements in therapeutic practice such as reduced

levels of fasting glycaemia and glycosylated haemo-

globin in Type 2 Diabetes mellitus patients.

• Information and care provided by pharmacists to patients

with Diabetes mellitus Type 2 in Brazil improves

compliance to treatment, and reduces the level of

glycosylated haemoglobin.

Introduction

The prevalence of Diabetes mellitus in 2010 is estimated to

reach 285 million individuals, 6.6% of the adult world

population, and projections indicate that by 2030 the

number will have increased to 438 million (7.8%), of

which 90–95% will suffer from of Type 2 Diabetes mel-

litus (DM2)[1]. DM2 is a chronic and degenerative meta-

bolic disorder characterised by alterations in the production

and secretion of insulin or a defect in tissue sensitivity to

the hormone or both [2].

Treatment of the disease involves changes in lifestyle,

and if these changes do not lead to acceptable glycaemic

control, disease care must be completed with the admin-

istration of oral antidiabetic drugs or insulin or both.

According to the American Diabetes Association, care of
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the disease is related to patient education and primary

attention received, meaning that an interdisciplinary health

strategy may stimulate an active role in patient self-care

process and promote DM2 control [3].

The pharmacist, as part of the healthcare team, must

be in charge of Pharmaceutical Care (PC) which is

defined by Hepler and Strand (1990) as ‘‘the responsible

provision of drug therapy for the purpose of achieving

the finite outcomes that improve a patient’s quality of

life’’[4]. In addition, by optimising pharmacotherapy, the

professional pharmacist contributes, in collaboration with

the members of the healthcare team, to the clinical

improvement of the patient as well as to his or her

quality of life [4, 5].

However, in developing countries such as Brazil,

Mexico, Chile and Argentina, among others, published

articles that address issues related to PC are scarce. It is

therefore important to evaluate the role of the pharmacist in

these countries in the context of the healthcare team and its

final objective, namely the improvement of patient care [6].

In Brazil, the pharmacist works mainly in administration

services, which includes activities related to the acquisition

and inventory control of drugs. In addition, the practice of

PC is not frequent in the public health system, and the

pharmacist is involved in most cases only as a dispenser of

drugs without providing guidance or pharmacotherapeutic

follow-up.

The aim of this study was to evaluate the clinical impact

of PC on patients with DM2, mainly considering the con-

trol of parameters such as fasting glycaemia and levels of

glycosylated haemoglobin (HbA1c). Parallel to the phar-

macotherapeutic follow-up, an intervention plan was

developed to optimise drug use and adherence to the

treatment to achieve DM2 control.

Methods

Place of study

The Brazilian Public Health System provides free access to

complete healthcare to all inhabitants in three levels of

complexity: primary, secondary and tertiary. As a primary

care, the population receives basic health services such as

promotion of health education, prevention and surveys of

disease spread. Professionals who provide this service

include family physicians and nurses.

Diagnosis and treatment of many diseases are provided

at the secondary care level by specially qualified physi-

cians. In addition, other health professionals such as

pharmacists, nurses, and nutritionists participate in the

secondary level care. The two levels of care described

above are offered to outpatients.

The tertiary care refers to diagnostic procedures and

more complex treatments provided in the hospital to

patients referred by professionals from the two first-levels,

who require hospitalisation for a certain period, or else to

emergency cases like accidents or sudden health problems.

This study was conducted between March 2006 and

February 2007, at the Training and Community Health

Centre of the College of Medicine of Ribeirao Preto,

University of Sao Paulo, which is part of secondary care

health centres provided nationwide by the Brazilian Public

Health System. The research project was approved by the

Committee on Ethics in Research of this Training and

Community Health Centre according to the protocol

number 0172/2006.

Inclusion Criteria

The patients referred to the PC service by physicians were

the users of the Brazilian Public Health System and peri-

odically attended at the Endocrinology Service of the

Health Unit. They were 18-years-old or older and free of

hepatotrophical viral diseases or human immunodeficiency

virus—acquired immunodeficiency syndrome. All partici-

pants in the study signed the Terms of Informed Consent.

Study development

A prospective and experimental study was conducted with

the patients regularly seen at the Endocrinology Unit

(Standard Care), which identified patients who had diffi-

culties in glycaemic control through biochemistry exams or

those who did not take drugs as prescribed through self-

report. The patients referred to the PC service (n = 71)

were divided in two groups, the PC group (n = 40) in

which participants received standard care and PC, and the

control group (n = 31) who only received standard care.

The distribution of patients in these groups was made

casually. The groups had distinct numbers of patients, the

PC group being larger than the control because according

to the literature, the dropout rate could be as high as 40.0%

in groups of patients followed by pharmacists [7, 8].

Results in the PC group were only considered for

patients present at the monthly meetings at least seven -

times during the 12-month study. This number was con-

sidered as the minimum necessary to establish a good

relationship between the pharmacist and patient. Strand

et al. reported positive results in the identification and

resolution of Drug Therapy Problems (DTP) in only four

pharmaceutical consultations [9].

In the PC group, seven patients were excluded because

one patient died, one moved to another city, two patients

had changed Diabetes mellitus diagnostic status and three

were enrolled in another health unit. The number of
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patients in the control group remained the same. They were

only followed by their medical records, did not have to

attend meetings at the PC service, and only had to keep

their medical appointments.

The remaining 33 patients in the PC group and the 31

patients in the control group were asked by the endocri-

nologists of the Training and Community Health Centre to

have clinical exams for fasting glycaemia and HbA1c

every 4 months. In both groups, socio-demographical data

collection (gender, age, schooling, marital status, family

income, etc.), clinical evaluation (clinical diagnostic,

length of DM2 pharmacological treatment, length of DM2

diagnosis, etc.), laboratory outcomes (fasting glycaemia

and HbA1c) and the drug therapy prescribed were extrac-

ted from medical records by a clinical pharmacist. There

was no contact between the clinical pharmacist and the

participants of the control group.

The patients in the PC group had standard care and were

followed up monthly by a single clinical pharmacist, who

performed the data collection and the monitoring of these

patients based on the Pharmacist’s Workup of Drug

Therapy [9], which is a method of pharmaceutical care

developed at the University of Minnesota, United States,

by researchers Linda Strand and Charles Hepler.

Pharmaceutical records contained data on admission

(social, demographical, economical and clinical data),

follow-up (laboratory data and compliance test) and each

patient’s intervention plan (an analysis of the situation of

the patient and according to his/her problems and neces-

sities, the establishment of a plan to solve them). Patient

education was conducted individually according to his/her

needs and knowledge of DM2 and its treatment [9]. It

included questions about the drugs prescribed (name,

indication, dosage and possible adverse events), and DM2

(complications and comorbidities), and all data supplied

were registered in the pharmaceutical record.

In addition, the pharmacist performed verbal and written

orientations related to the control of the disease, compliance

to therapeutic treatment, appropriate nutrition and correct

use of drugs including the method of insulin application. The

pharmacist also worked in association with other health

professionals, and additional interventions were performed,

such as adjustment of drug dose, modification of the drug

therapy (addition or withdrawal), and modification of diet

plan and care of the diabetic foot. The patients were also

referred to specialists (ophthalmologists, cardiologists and

others) when there was need for these procedures. The

pharmacist in charge was then able to analyse the patient’s

condition and plan the PC with clear and defined aims to

obtain satisfactory clinical results, besides identifying or

preventing DTP or both. Laboratory determinations of

fasting glycaemia and HbA1c helped evaluate clinical

conditions of patients during consultations.

At the same time, controls received only standard care

provided by the endocrinology unit, consisting of appoint-

ments every 4 months, whose 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.

Compliance

Compliance to the therapeutic regimens was verified by the

Morisky–Green test that consists of the following

questions:

(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?

According to the protocol of the Morisky-Green test,

patients are considered adherent to the treatment when they

get a maximum score of four points, and non-adherent

when they get three points or less [10].

Drug Therapy Problem

DTP were classified according to the Pharmacist’s Workup

of Drug Therapy [9]. This model may be applied to all

individuals, independent of the number of pathological

diagnoses, and can be used besides treating noncompliance

to pharmacological treatments such as DTP.

Cardiovascular risk

At the consultation, the patient was also evaluated for car-

diovascular risks by applying the Framingham Cardiac Risk

Score, which deals with the following variables: age, gender,

total cholesterol level, high density lipoprotein cholesterol,

blood arterial pressure, diabetes status and smoking. The

variables described above are stratified into categories that

receive absolute numerical values. The sum of these values

defines a patient’s cardiovascular risk as the probability of

occurrence of cardiovascular events in the next 10 years as a

percentage. Criteria defined by the Framingham Cardiac

Risk Score were applied to determine patient risk as well as

the odds for cardiovascular events [11].

Statistical analysis

The results were assessed using continuous variables rep-

resented as the mean ± standard deviation and the Stu-

dent’s t-test was used for independent and paired data

analysis. Statistical significance was set at P \ 0.05.
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Analyses were performed using the Software GraphPad

Instat� and Statgraphics�.

Results

The population of this study consists of poorly educated

individuals, with low family income and inconsistent

health care. The most significant difference between the

groups was the number of careers that are necessary to help

manage DM2 in the control group. In general, both control

and pharmaceutical care groups were similar regarding

demographical data (Table 1).

The clinical values of fasting glycaemia and HbA1c, and

the Framingham Cardiac Risk Scores for both groups of

patients were obtained. The PC group had significantly

lower levels of fasting glycaemia and HbA1c at the com-

pletion of the study. However, there was no significant

difference in the decreases of Framingham Cardiac Risk

Scores in both groups (Table 2).

Compliance to the therapeutic regimen was verified

during the study. After 12 pharmaceutical consultations,

the average scores obtained from the Morisky–Green test

in the PC group was higher when compared to the score

measured at start of the study (Fig. 1). This result indicates

an increase in compliance to the pharmacological treatment

during the course of the study.

For patients in the PC group, DTP was identified and

resolved during the study period, with the lack of com-

pliance to the pharmacological treatment being the most

prevalent issue. In addition, modifications to the thera-

peutic plans of the PC group such as dosage adjustments or

addition or withdrawal of prescribed drugs were suggested

by the pharmacist when necessary (Table 3). Seventy-three

percent of the suggestions made were accepted by the

physician.

Discussion

Approximately 33.0% of patients with diabetes in the

United States receive health education [12, 13]. In the

majority of the developing countries, however, this practice

is less frequent. In this context, the pharmacist, in associ-

ation with other health professionals, has plenty to con-

tribute to improve the care supplied to patients with

diabetes [14], mainly by addressing issues relevant to PC.

In this study, the mean fasting glycaemia values were

significantly reduced in the PC group when comparing

levels at the start and finish of the study, whilst only a small

reduction was detected in the control group at the same

time (Table 2). Similar studies reported a reduction of

9.1% (14.4 mg/dl) and 66.0 mg/dl in the fasting glycaemia

levels of diabetic patients assisted by a programme of

pharmaceutical care [15, 16]. The result in the PC group of

this study had clinical relevance because the final fasting

glycaemia values were close to the ones recommended by

the American Diabetes Association for Diabetes mellitus

patients, which are 90.0–130.0 mg/dl3. In addition, lower

standard deviations at the completion of the study dem-

onstrated that patients in the PC group had a smaller

number of hypoglycaemia and hyperglycaemia episodes,

that is, a smaller variation in fasting glycaemia levels, thus

optimising control of DM2. However, the change in the

outcome measurements for fasting glycaemia calculated

for each patient (final value minus initial value) and the

Table 1 Demographical data,

length of diagnostic and of type

2 diabetes mellitus treatment,

and the presence of a career at

the start of the study with the

pharmaceutical care and control

groups

* P \ 0.05
# US$ 1.00 = R$ 2.00

SD = Standard Deviation

Pharmaceutical care

group (n = 33)

Control group

(n = 31)

Age (years) [Mean (SD)] 69.4 (8.4) 64.6 (11.4*)

Gender (%)

Female 60.6 64.5

Male 39.4 35.5

Marital status (%)

Single – 6.4

Married/Stable cohabitation 72.7 58.1

Divorced 6.1 9.7

Widow/er 21.2 25.8

Schooling (years) [Mean (SD)] 3.5 (3.0) 4.1 (3.0)

Family Income Monthly (US$)# [Mean (SD)] 385.00 (80.85) 367.50 (91.88)

Length of DM2 diagnostic (years) [Mean (SD)] 10.8 (6.2) 11.3 (7.2)

Length of DM2 pharmacological treatment

(years) [Mean (SD)]

10.5 (5.9) 10.9 (7.5)

Careers (%) 24.2 51.6*
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mean difference between the groups was not statistically

significant.

The recommended values for HbA1c by the American

Diabetes Association are lower than 7.0% [3]. At the start

of the study, both the PC and the control groups had values

of HbA1c higher than 7.0%, demonstrating the inadequate

control of blood glucose levels. In this study, after

12 months, there was a statistically significant reduction in

HbA1c values in the PC group, whereas in the control

group, there was a slight increase (Table 2). In addition, the

change in the outcome measurements for HbA1c was cal-

culated for each patient (final value minus initial value),

and the mean difference between the groups was statisti-

cally significant (Table 2). Thus, the PC contributed

effectively to glycaemic control. The clinically relevant

reduced HbA1c values were much closer to the recom-

mended ones of the American Diabetes Association, and

confirmed decreases of 0.9%, 1.4% and 0.7% points as

reported by other authors [17–19]. Other studies showed

values with higher reductions such as 2.2% and 1.9%

points [11, 20]. Some other studies considered that phar-

maceutical services did not result in an appreciable

reduction in HbA1c levels [21, 22].

According to the United Kingdom Prospective Diabetes

Study, for each 1.0% point reduction in HbA1c levels,

diabetic individuals have a 35.0% lower risk of

Table 2 Fasting glycaemia and glycosylated haemoglobin clinical results and Framingham Cardiac Risk Score obtained from patients in the

pharmaceutical care and control groups at the start and finish of the study

Parameters

[Mean (SD)]

Pharmaceutical care group (n = 33) Control group (n = 31)

Start Finish Difference Start Finish Difference

Fasting glycaemia (mg/dl) 181.7(85.2) 133.6*(40.6*) -36.8(92.1) 186.8(79.9) 166.1(61.3) -20.7(89.1)

Glycosylated haemoglobin (%) 8.9(1.4) 7.9*(0.8*) -0.9**(1.5) 8.6(1.3) 9.3(1.6) 0.5(1.5)

Framingham Cardiac Risk Score (%) 19.2(9.2) 16.3(8.1) -2.9(8.1) 18.9(11.4) 16.7(9.8) -2.3(7.1)

Difference: mean difference between values at the start and finish of the study

* P \ 0.05 when comparing values within the group at the start and finish of the study

** P \ 0.05 when the values between groups are compared

SD = Standard Deviation

Fig. 1 Average scores,

obtained by applying the

Morisky–-Green test to the

Pharmaceutical care group

patients in relation to the

number of consultations.

* P \ 0.05 when compared to

the first consultation (start of the

study) and twelfth (end of the

study)

Table 3 Number of drug therapy problems identified and solved in

the pharmaceutical care group

Drug therapy problem

category

Number of drug

therapy problems

identified

Number of

drug therapy

problems

solved (%)

Need for additional drug therapy 11 11 (100)

Unnecessary drug therapy – –

Ineffective drug product 03 02 (66.7)

Dosage too low 04 03 (75.0)

Dosage too high 07 02 (28.6)

Adverse drug reactions 40 22 (55.0)

Noncompliance 77 49 (63.6)

Total number 142 89 (62.7)
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microvascular complications, as determined in a follow-up

period of 8.4 years [23]. The reduced follow-up period in

the present study prohibited any conclusions pertaining to

microvascular complications in the subjects studied.

Compliance with pharmacological treatment leads to

adequate glycaemic control [3, 24], which retards or pre-

vents complications or comorbidities or both associated

with DM2 [3]. Through the Morisky–Green test, an

appreciable increase in compliance was observed in the PC

group (Fig. 1). However, according to Carvalho et al.,

100% compliance is very hard to attain because the

everyday lives of patients are directly affected by the

proposed treatments. The same authors conclude that risk

factors leading to reduced compliance with pharmacolog-

ical treatment are emotional interference, education, family

income, and unfavourable job conditions [25]. Previous

studies have considered that complex therapeutic plans and

difficulty in understanding medical prescriptions probably

are contributing factors in the reduced compliance to

pharmacological treatment in DM2[26, 27]. Taken toge-

ther, all of these factors may characterise the profiles of

patients in this study, but the results showed that health

education, orientation, and systematic and adequate follow-

up of the therapeutic regimen during PC increased com-

pliance, thus facilitating attainment of the expected clinical

results.

Reports from the World Health Organization indicate

that in developed countries, more than half of the indi-

viduals do not correctly use drugs and that this number is

even higher in developing countries [28]. During this study,

142 DTP were identified. Noncompliance with treatment

was the most prevalent, followed by adverse drug reactions

and the need for additional drug therapy (Table 3).

Of the noncompliance problems, 63.6% were resolved.

Strand et al. were able to resolve 88.0% of their DTP cases

whilst Rao et al. were successful in 81.0% of cases iden-

tified [9, 29]. The total number of problems resolved in this

study (62.7%) was lower than those reported by others, but

it produced a significant improvement in the clinical results

of the PC group. The identification of DTP is an important

tool of PC, and solving the DTP improves the control of

DM2.

The risk for cardiovascular events is four times higher in

DM2 patients compared to the general population. About

half of deaths in DM2 patients are related to cardiovascular

complications [30]. In the present study, cardiovascular

risk was evaluated by the Framingham Cardiac Risk Score,

and there was no significant difference in the decrease of

risk in both groups (Table 2). However, results in the PC

group were more outstanding especially if it is considered

that the average age in the control group was 5 years lower.

Furthermore, the results were even better when compared

to Oliveira et al. who dealt with a population ten years

younger with a similar DM2 diagnostic statistics. It should

be considered that age is a risk factor in the Framingham

Cardiac Risk Score [31].

The findings of this study demonstrate that structured

pharmaceutical services emphasising therapeutic monitor-

ing solve DTP, promote health education and if inserted in

a healthcare team, can promote significant results in the

management of DM2.

The limitations of this study are related to the population

sample size, which is considered small when compared to

others studies [17, 18]. In addition, patient selection was

not random, and the nature of the intervention did not

permit blinding of the pharmacist. In addition, the short

duration of the study prevents incidence evaluation of

micro- and macrovascular complications, an important

factor to be considered.

Conclusion

The management of DM2 patients involves comprehensive

clinical control including several factors, starting from

changes in lifestyle and including correct pharmacological

therapy. In this study, frequent contact with a pharmacist

through PC services increased compliance to therapy due

to adjustments of drugs’ dosages, prevented or resolved

DTP and, consequently, improved the glycaemic control in

patients with DM2. In addition, these findings contribute to

the growing information in the literature that supports the

development of clinical interventions and health policies in

developing countries, stimulating the academic training of

clinical pharmacists who are competent to act in healthcare

teams.

Acknowledgments The authors would like to thank all the patients

who participated in this study.

Funding The study was supported by the Coordenação de Aper-

feiçoamento de Pessoal de Nı́vel Superior (CAPES).

Conflicts of Interest The authors have no conflicts of interest to

disclose.

References

1. International Diabetes Federation. Diabetes Atlas. 4th ed. Brussels:

International Diabetes Federation; 2009. 100p. (ISBN - 13: 978-2-

930229-71-3). Available: http://www.diabetesatlas.org/content/

diabetes.

2. World Health Organization. Definition and diagnosis of diabetes

mellitus and intermediate hyperglycaemia. Geneva: World Health

Organization; 2006. 52p. (ISBN - 92-4-159493-4). Available:

http://www.idf.org/webdata/docs/WHO_IDF_definition_diagnosis_

of_diabetes.pdf.

Pharm World Sci (2010) 32:730–736 735

123

http://www.diabetesatlas.org/content/diabetes
http://www.diabetesatlas.org/content/diabetes
http://www.idf.org/webdata/docs/WHO_IDF_definition_diagnosis_of_diabetes.pdf
http://www.idf.org/webdata/docs/WHO_IDF_definition_diagnosis_of_diabetes.pdf


3. American Diabetes Association. Standards of medical care in

diabetes. Diabetes Care. 2009;32(1):S13–61.

4. Hepler CD, Strand LM. Opportunities and responsibilities in

pharmaceutical care. Am J Hosp Pharm. 1990;47(3):533–43.

5. Hasegawa GR. Enhancing patients’ understanding of drug ther-

apy. Am J Health Syst Pharm. 2004;61(23):2503.

6. Pereira LRL, Freitas O. The evolution of pharmaceutical care and

the prospect for the Brazil. Braz J Pharm Sci. 2008;44(4):601–12.

7. Castro MS, Chemello C, Pilger D, Junges F, Bohnen L,

Zimmerman LM, et al. Pharmaceutical care in the management

of patients with hypertension. Braz J Hypertens. 2006;13(3):

198–202.

8. Lyra-Júnior DP, Kheir N, Abriata JP, Rocha CE, Santos CB, Pelá
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