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Avaliação econômica de pacientes ambulatoriais 
portadores de diabetes melito tipo 2 assistidos 
por um serviço de atenção farmacêutica 
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ABSTRACT 
Objective: To analyze the costs related to visits and drug prescription in outpatients with type 
2 diabetes mellitus assisted by a pharmaceutical care service. Subjects and methods: A pros-
pective and experimental study was carried out. Seventy one patients were divided into two 
groups: control and pharmaceutical care. Patients in the pharmaceutical care group were follo-
wed up monthly by a single clinical pharmacist. Results: The pharmaceutical care group had a 
statistically significant reduction in costs of metformin and emergency department visits, and 
increased costs with their family physicians. On the other hand, the control group had a statisti-
cally significant increase of 21.3% in the general costs of treatment and visits. Conclusion: The 
pharmaceutical care group maintained the same costs related to drugs and visits, while the con-
trol group showed a significant increase in general costs. Arq Bras Endocrinol Metab. 2011;55(9):686-91
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RESUMO 
Objetivo: Analisar os custos relacionados a medicamentos e consultas em pacientes portado-
res de diabetes melito tipo 2 acompanhados por um programa de atenção farmacêutica. Sujei-
tos e métodos: Estudo prospectivo e experimental foi realizado em 71 pacientes, os quais fo-
ram divididos em dois grupos: atenção farmacêutica e controle. Os pacientes do grupo atenção 
farmacêutica foram acompanhados mensalmente por um farmacêutico clínico. Resultados:  
O grupo atenção farmacêutica apresentou redução estatisticamente significativa no custo da 
metformina e nas visitas de pronto atendimento e aumento no custo das consultas de atenção 
primária. Por outro lado, o grupo controle apresentou elevação estatisticamente significativa 
nos custos gerais de tratamento farmacológico e nas consultas em geral na ordem de 21,3%. 
Conclusão: O grupo atenção farmacêutica apresentou manutenção dos custos relacionados 
a consultas e medicamentos, enquanto o grupo controle apresentou aumento destes. Arq Bras 

Endocrinol Metab. 2011;55(9):686-91
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InTRODUCTIOn

The estimated prevalence of diabetes mellitus (DM) 
in the world population was 6.6% in 2010, and this 

number will increase to 7.8% by 2030 (1). This prevalence 
is similar to that of the Brazilian population. However, 
it is known that this number is underestimated because 

20.0% to 40.0% of the population have undiagnosed 
diabetes (2-5).

DM is a non-transmissible chronic disease with high 
prevalence and difficult control, mainly because the pa-
tient needs to follow a restricted diet. If non-pharma-
cological treatment does not lead to acceptable glyce-
mic control, care of the disease must be completed by 
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pharmacological treatment. However, according to 
the World Health Organization, only 50.0% of patients 
in developed countries comply with drug treatment 
(6,7). In addition, the National Health and Nutrition 
Examination Survey reported that only 37.0% of pa-
tients with DM have adequate disease control (8). 

Therefore, as the drug plays a central role in the 
treatment of diabetes, the presence of the pharmacist 
becomes essential for monitoring and managing the 
disease. Thus, this professional may use the pharma-
ceutical care (PC) as a tool to care for these patients. 
This practice involves direct interaction between the 
pharmacist and the patient, with responsible provision 
of drug therapy in order to achieve definitive outcomes 
that improve a patient’s quality of life and promote di-
sease management (9). It is important to emphasize 
that literature is mainly based on the clinical impact of 
pharmaceutical care in the management of diabetes, 
but studies demonstrating the economic impact of this 
practice are still scarce (10-12).

Healthcare expenditure on DM is estimated to ac-
count for 11.6% of the total world healthcare expen-
diture in 2010. DM consumes from 5.0% to 13.0% of 
annual healthcare budgets. Estimated global healthcare 
expenditure to treat and prevent DM and its complica-
tions are expected to total at least USD 376 billion in 
2010, and USD 490 billion by 2030 (1). 

Given the number of patients with DM and me-
tabolic abnormalities in Brazil, and the medical costs 
associated with these conditions, strategies for impro-
ving diabetes management seem necessary. According 
to the International Diabetes Federation, this econo-
mic burden can be reduced by implementing many 
inexpensive, easy-to-use interventions, most of which 
are cost-effective or cost-saving, even in the poorest 
countries. Nonetheless, these interventions are not 
widely used in low- and middle-income countries (1). 

The objective of this study was to analyze the costs 
related to the visits to the family physician, specially 
qualified professional and emergency visits, and to 
drugs prescription in type 2 diabetes mellitus (DM2) 
outpatients assisted by a pharmaceutical care service. 

SUBjECTS AnD METhODS 

Population of study and intervention program  

Patients of this study were users of the Brazilian Public 
Health System and periodically seen at the Endocrino-
logy Service of the Health Unit. They were 18-years 

old or older, and free of hepatotrophic viral diseases or 
human immunodeficiency virus – acquired immuno-
deficiency syndrome. A prospective and experimental 
study was conducted with the patients regularly seen 
at the Endocrinology Unit (outpatients), and those 
with poorly controlled diabetes, or noncompliance to 
prescribed drug treatment, or both, were included.

The outpatients referred to the PC service (n = 71) 
by the physicians were divided into two groups, con-
trol group (n = 31), which only received standard care 
(clinical appointments plus drugs) and were followed 
up only by their medical records, and the PC group 
(n = 40) which received standard care and PC service. 
The distribution of patients in these groups was casual. 
The groups had distinct numbers of patients becau-
se, according to the literature, the number of patients 
that give the treatment up could be as high as 40.0% 
in patients followed up by pharmacists (10,13). Thus 
the PC was larger than the control group. 

Results for the PC group were only considered for 
patients present in the monthly meetings for at least 
7 times during the 12 month study (March 2006 to 
February 2007). Strand and cols. (2004) solved the 
majority of drug-related problems with four meetings 
(10). In the PC group, seven patients were excluded: 
one patient died, one moved to another city, two pa-
tients had suspected DM2 and were confirmed as ha-
ving DM1 by a physician, and three were enrolled in 
another health unit.

The patients in the PC group had standard care 
and were followed up monthly by a single clinical 
pharmacist, who collected data and monitored them 
individually based on the Pharmacist1’s Workup of 
Drug Therapy (PWDT), which contained data on ad-
mission (social, demographic, economical and clinical 
data), follow-up (laboratory data and compliance test), 
and the therapeutic intervention plan (analysis of the 
situation and pharmaceutical education according to 
the patient’s problems and necessities) (10). The PC 
service included questions about the drugs prescribed 
(name, indication, dosage and possible adverse events), 
and DM2 (complications and comorbidities), and all 
data was registered in the pharmaceutical record. 

In addition, the pharmacist gave verbal and written 
orientations related to the control of the disease, com-
pliance with therapeutic treatment, appropriate nutri-
tion and correct use of drugs, including insulin appli-
cation. The pharmacist also worked in association with 
other health professionals, and additional interventions 
were performed, such as adjustment of drug dose, mo-
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dification of the drug therapy (addition or withdrawal), 
and modification of diet plan, and care of diabetic feet. 
The patients were also referred to specialists (ophthal-
mologists, cardiologists and others) when these proce-
dures were required.  

All participants in the study signed the Informed 
Consent form. The research project was approved by 
the Ethics Committee of this Training and Community 
Health Center.

Economic analyses

The economic evaluation compared the PC group ver-
sus the control group in relation to the cost of visits to 
family physicians, specially qualified professionals, and 
emergency department. In addition, we evaluated the 
total cost of prescription drugs in relation to the tre-
atment of DM2 (oral antidiabetic drugs and insulin) 
and the most common comorbidities (antilipidemic, 
antihypertensive and antiplatelet drugs).

In order to evaluate the costs of drugs, the purcha-
se prices from the Division of Pharmacy of Municipal 
Health Office of Ribeirao Preto, SP, were used. The 
costs of the visits to family physicians, specially quali-
fied professionals and emergency department were ob-
tained from the Outpatient Information System of the 
Brazilian Public Health System.

Statistical analysis

We used the chi-square test to compare two or more 
proportions, and Student t test to compare continuous 
variables with  Gaussian distribution. Statistical signi-
ficance was set at p < 0.05. Analyses were performed 
using the Statistical package for Social Sciences® (SPSS, 
version 11.5, 2002).

Table 1. Socio-demographic and clinical data of patients with type 2 
diabetes mellitus collected at baseline

Parameters Pharmaceutical 
care group (n = 33)

Control group 
(n = 31)

Age (years) 69.4 (± 8.4) 64.6 (± 11.4*)

Gender (%)

Female 60.6 64.5

Male 39.4 35.5

Length of DM2 diagnosis (years) 10.8 (± 6.2) 11.3 (± 7.2)

Comorbidities (%)

Metabolic syndrome 78.8 71.0

Hypertension 78.8 90.3

Dyslipidemia 72.7 54.8

Obesity 48.5 32.2

* p < 0.05.
Values are presented as means (± standard deviation).

Table 2. Glycosylated hemoglobin, average number of drugs, and mean dose of oral agents and insulin in the pharmaceutical care and control group at 
baseline and in end of the study

Parameters [mean (SD)]
Pharmaceutical care group Control group

Baseline End of study Differencea Baseline End of study Differencea

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

Average number of drugs

General drug treatment 4.8 (2.1) 5.3 (2.3) 0.5 (1.8) 4.2 (1,7) 4.9 (1.6)* 0.7 (1.6)

Diabetes drug treatment 1.9 (0.8) 1.8 (0.8) -0.2 (0.9) 1.8 (0.7) 1.7 (0.7) -0.1 (0.5)

Metformin (mg/day) 2125.0 (590.2) 1612.1 (1018.3)* -521.9 (1143.7) 1792.4 (905.7) 1977.2 (884.2) 184.8 (1078.4)**

Glibenclamide (mg/day) 11.0 (4.8) 10.7 (5.8) 0.6 (7.2) 11.5 (4.9) 10.6 (5.8) -0.9 (8.1)

Insulin (IU/day) 28.2 (29.5) 25.1 (22.2) -3.1 (22.7) 23.3 (19.3) 24.3 (17.7) 1.1 (18.2)

a Mean difference ± (standard deviation between) values at the start and end of the study; * p < 0.05 when comparing values within the group at the start and end of the study; ** p < 0.05 when comparing 
values between Pharmaceutical Care group and Control group; SD = standard deviation.

RESUlTS

Socio-demographic and clinical data of patients in the 
control and PC group did not show any statistically sig-
nificant differences (Table 1).

We observed a statistically significant reduction in 
glycosylated hemoglobin (HbA1C) levels of patients in 
the PC group; even these patients showed a statistically 
significant reduction in the prescribed dose of metfor-
min. On the other hand, the only significant result in the 
control group concerning the parameters presented in 
table 2 was the increase in drug prescription (Table 2).

According to economic analysis, we observed a sta-
tistically significant reduction in metformin prescription 
cost and emergency department visits in the PC group. 
In addition, this group showed a statistically significant 
increase in the costs of family physician visits and in the 
cost of antilipidemic, antiplatelet and antihypertensive 
drug prescription (Table 3). At the end of the study, it 
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Table 3. Monthly costs on drugs and visits for patients in pharmaceutical care and control group at baseline and end of the study, in dollars

Parameters (US$)
[Mean (SD)]

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

Baseline End of the study Differencea Baseline End of the study Differencea

General cost of drugs treatment 
and visits

11.4 (9.7) 11.4 (9.1) -0.003 (10.0) 8.9 (6.1) 10.8* (5.8) 1.9 (4.9)

General cost of drugs 10.2 (9.7) 10.0 (7.9) -0.1 (10.1) 7.6 (6.0) 9.2* (5.9) 1.6 (4.7)

Cost of oral antidiabetic and insulin 7.4 (8.8) 6.5 (7.3) -0.9 (9.7) 5.5 (5.7) 5.7 (5.6) 0.2 (4.2)

Metformin 1.4 (0.7) 1.1 (0.8)* -0.4 (0.8) 1.0 (0.9)** 1.1 (0.9) 0.1 (0.7)**

Glibenclamide 0.5 (0.5) 0.5 (0.6) 0.0002 (0.7) 0.6 (0.5) 0.5 (0.6) -0.1 (0.6)

Insulin 5.5 (8.7) 5.0 (6.7) -0.6 (9.4) 3.9 (5.9) 4.1 (5.7) 0.2 (4.2)

Cost of antilipemic, antiplatelet 
and antihypertensive drugs 

1.4 (1.7) 2.6 (2.1)* 1.1 (2.7) 1.7 (1.9) 2.7 (2.1)* 1.1 (2.8)

General cost of visits 1.3 (1.9) 1.4 (2.1) 0.2 (0.7) 1.3 (1.4) 1.6 (1.2) 0.3 (1.8)

Family physician 0.2 (0.3) 0.5 (0.9)* 0.4 (0.7) 0.1 (0.2) 0.3 (0.3) 0.1 (0.3)

Specially qualified professional 0.3 (0.7) 0.3 (0.6) -0.05 (0.3) 0.6 (1.2) 0.5 (0.8) -0.05 (1.3)

Emergency department visits 0.8 (1.6) 0.6 (1.2)* -0.2 (0.6) 0.6 (0.7) 0.8 (0.7) 0.3 (1.1)**

a Mean difference ± standard deviation between values at the start and end of the study; * p < 0.05 when comparing values within the group at the start and end of the study; ** p < 0.05 when comparing 
values between pharmaceutical care group and control group; SD = standard deviation.

was possible to observe a reduction of 1.0% in the values 
of HbA1C in the PC group, with the same general cost 
of drug treatment and visits.

In relation to the control group, there was a statis-
tically significant increase in the total cost of treatment, 
including drugs and visits (Table 3). Besides, this group 
had an increase of 0.7% in HbA1c levels, and there is 
an increase in the general cost of drug treatment and 
visits of $ 22.8.

DISCUSSIOn

The Unified Healthcare System has a set of actions 
to promote health, prevention, diagnosis, treatment, 
professional training, monitoring and pharmaceutical 
services, and research for diabetes care. A milestone in 
diabetes management in Brazil was the National Policy 
for Diabetes Care which provides drugs and supplies 
necessary for diabetes control for free. The drugs that 
are distributed by the public health system for the treat-
ment of DM patients are: insulin and oral hypoglycemic 
agents, gliburide 5 mg and metformin 500 mg and 850 
mg. These drugs are considered essential by the World 
Health Organization (WHO), and are in the National 
List of Essential Drugs (14).

However, access to treatment is not enough wi-
thout patient information and education on the disea-
se. Therefore, the emphasis on basic healthcare occurs 
by means of clinical protocols, training of health pro-

fessionals, pharmaceutical service with free supply of 
drugs, supplies for self-monitoring of capillary glucose, 
and patient education (14).

In this study, we evaluated the costs related to vi-
sits and drug prescription for the treatment of DM2 
in two groups of patients (control versus PC group). 
The control group showed the lowest costs of drug 
trea tment and visits during period of the study, making 
it financially feasible, on a superficial analysis of mo-
netary resources for managers, when compared to PC 
group (US$ 8.9 versus US$ 11.4) (Table 3). Howe-
ver, Pharmaceutical Care in the PC group promoted 
a statistically significant improvement in HbA1c values 
(Table 2). Besides, there was  a  statistically significant 
reduction in mean dose (24.6%) and cost  (25.0%) of 
metformin in the PC group (Tables 2 and 3). Although 
patients in the PC group did not reach HbA1c values 
(< 7.0%) recommended by the American Diabetes As-
sociation (ADA) at the end of the study, the reduction 
in drug dose was carried out by the medical team with 
the support of pharmacists in nine patients. In four of 
these patients, changes were due to improvement in 
glycemic control; three presented adverse gastrointesti-
nal reactions, and two elderly patients required full in-
sulinization. Thus, changes in metformin dose in these 
patients significantly influenced the values   of the final 
mean dose.

 In addition, the average consumption of drugs in 
the PC group remained constant during period of the 
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study. On the other hand, the control group showed 
statistically significant increases in HbA1c values, gene-
ral drug treatment consumption (Table 2), and general 
cost of drug treatment (Table 3). 

According to some researchers, the reduction of 
HbA1C to ≤ 7.0% was a 30.0% decrease in expenditure 
for long-term health care, and patients with HbA1c va-
lues ≤ 8.0% have a lower probability of hospitalization 
(15-17). In the present study, 66.0% of patients in PC 
group presented HbA1C values lower than 8.0%, while 
in the control group, this proportion was only 33.0% 
(data not shown).

In relation to the treatment of comorbidities, we 
observed a statistically significant increase of costs with 
antilipidemic, antihypertensive and antiplatelet drugs 
in the control and PC group, respectively, 58.8% and 
85.7%, at the end of the study (Table 3). As previous-
ly reported, patients in the PC group were referred to 
specialists (ophthalmologists, cardiologists and others) 
as needed, optimizing  the care of  comorbidities  and 
complications of diabetes.

In relation to the visits, the PC group showed a sta-
tistically significant increase in family physician visits, 
and statistically significant reduction of emergency de-
partment visits, which is the most expensive visits of 
this study (Table 3). These findings show that the PC 
service contributed to readjusting the levels of atten-
tion in the Brazilian Public Health System in the PC 
group. 

Therefore, at the end of the study, PC contributed 
to maintaining the same general costs of drug treat-
ment and visits in the PC group. On the other hand, 
the control group had statistically significant increase of 
21.3% in this cost at the end of the study. Consequently, 
the pharmacist, getting integrated into the healthcare 
team, plays an essential role in patient pharmacotherapy, 
making suggestions to medical professional about drug 
therapy such as dose adjustments, adding or withdra-
wing drug(s), or both, among other actions (12,18-
21). Thus, pharmacotherapeutic monitoring conducted 
by the pharmacist in the PC group during the period of 
the study contributed to encourage patient adherence 
to treatment, identified drug-related problems, such 
as adverse drug reactions, and promoted rational drug 
use. All these pharmaceutical actions together with the 
actions of the healthcare team improved pharmacologi-
cal  therapy, wich resulted in better glycaemic control in 
patients with DM2. Besides, these actions also optimi-
zed the cost of pharmacological treatment.

It is important to emphasize that there is a conside-
rable number of studies in the literature showing evi-
dence of the impact of pharmaceutical care in impro-
ving clinical parameters such as fasting glucose, HbA1c, 
blood pressure and lipid profile. However, there are few 
studies in the literature that relate the benefits of phar-
maceutical care practice with its real economic impact.

The results of this study contribute to the body of 
information in the literature that supports the expan-
ded role of the pharmacist to improve clinical and eco-
nomic outcomes in patients with DM2, showing that 
the final cost was similar in both groups, but clinical 
outcomes were better in the PC group, providing cost-
-effective care. However, it is important to emphasize 
that at beginning of study, the control group showed 
lower general cost of drug treatment and visits. In addi-
tion, there were no changes in general costs during the 
study in the PC group. 

The limitations of this study are related to the sam-
ple size, which is considered small when compared with 
other studies (22,23). Additionally, patient selection 
was not random, and the type of the intervention did 
not enable blinding of the pharmacist. In addition, the 
period of the study prevented the evaluation of the in-
cidence of micro and macrovascular complications, an 
important factor to be considered in pharmacoecono-
mic studies. 

COnClUSIOn

Patients in the control group showed an increase in 
HbA1c values and a statistically significant increase in 
total costs of visits and drugs. On the order hand, the 
practice of pharmaceutical care in PC group optimized 
pharmacological therapy, contributed to a statistically 
significant reduction in HbA1c values, and economi-
cally optimized costs in visits and drugs.
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