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Abstract 
BACKGROUND:  This study was conducted to evaluate the effect of a clinical pharmacist-led patient education program 
for type 2 diabetic patients at Isfahan Endocrine & Metabolism Research Center (IEMRC) from April 2008 to January 
2009. 

METHODS:  In a randomized controlled clinical trial, a total of 172 patients with uncontrolled type 2 diabetes were se-
lected and randomly allocated into control and intervention groups. After taking informed written consent, the interven-
tion group received an educational program about oral anti-hyperglycemic medications, adherence, diabetes dairy log 
and pill box usage. Patient's glycemic control in the intervention group was followed for three months through either 
telephone or face to face interviews with the pharmacist. Fasting blood glucose and HbA1c were measured at the start 
and end of the pharmacist-led drug education program for both intervention and control groups. 

RESULTS: After a three months follow-up, mean fasting blood glucose and HbA1c of the patients in the intervention 
group decreased significantly compared to control group (p < 0.001). 

CONCLUSIONS: This study demonstrates an improvement in diabetes management of type 2 diabetics by involving a 
pharmacist in the multidisciplinary teams in the outpatient clinics. The results suggest the benefits of adding adherence 
education to the diabetic education programs. 
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ecause of high prevalence of diabetes 
and its complications, control of diabetes 
is one of the important components of 

health care system programs.1 The prevalence 
of diabetes was estimated to be 2.8% in 2000 
and it is continuously increasing worldwide.2 
Experts estimate that 7.7% of adults aged 25-64 
years, or 2 million adults, suffered from diabe-
tes in Iran in 2008.3 
 The management of diabetes is complicated 
and requires life-long therapy. Strict glycemic 
control has a main role in diabetes manage-

ment.4 Although the medication therapy has a 
successful impact on glycemic control but ad-
hering to the treatment and life style modifica-
tions are difficult for patients.5 At least 50% of 
patients are estimated to have inadequate ad-
herence to medication regimens which may 
lead to suboptimal therapeutic goals and in-
creased hospitalizations.6 Non-adherence to 
treatment among diabetic patients which may 
be related to passive role of patients in their 
care has been an ongoing problem for both pa-
tients and health care providers.7 Among
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different strategies for diabetes control, im-
proving adherence plays a key role for opti-
mizing metabolic control.6,8 
 Patient's education is a keystone of optimal 
therapy of diabetes and other chronic condi-
tions. When patient's education is conducted 
effectively, this will lead to more involvement 
of patient in their care, better self management 
and improved adherence.6,8,9 
 Although patient's role has been deter-
mined to be a crucial factor in the management 
of diabetes, a multi-disciplinary approach to 
education has been suggested to be quite effec-
tive as well.10 As part of a multidisciplinary 
diabetes care team, pharmacists have a crucial 
role in providing care and education for pa-
tients.11 Patient's education by clinical pharma-
cists should be aimed for improving adher-
ence, awareness of side effects and knowledge 
about the medication.12 Trustworthy relation-
ship between patient and pharmacist can be 
used to improve diabetes care and outcomes.13 
Some studies have revealed a range of success-
ful methods by means of pharmacist's inter-
ventions in diabetes management.6,11,14 
 Although several educational programs 
have been developed for people with type 2 
diabetes in Iran, but there is a need to improve 
the quality of these programs to enhance the 
knowledge and skills of patients in self man-
agement leading to improved adherence. To 
our knowledge, no study has been conducted 
to evaluate the effectiveness of a pharmacist-
led intervention in the management of diabetes 
in Iran. This paper presents a new model to 
incorporate pharmacists in the multidiscipli-
nary teams for management of diabetes in Iran. 

Methods 
A randomized controlled trial was conducted 
in Isfahan Endocrine and Metabolism Research 
Center (IEMRC) to investigate the effect of 
pharmacist-led education program on glyce-
mic control from April 2008 to January 2009. 
 
Inclusion-Exclusion Criteria 
Patients with uncontrolled type 2 diabetes 
(HbA1c > 7%), who were able to read and 

write and were in a stable therapeutic condi-
tion, were eligible for the study. Patients ex-
cluded if they were confused, unwilling to par-
ticipate or complete the study, unable to com-
municate verbally or reached HbA1c < 7% dur-
ing the first month of the study. 
 
Setting 
IEMRC outpatient clinic covers more than 90% 
of diabetic population of Isfahan and follows 
patients every three months for their disease 
management. Each patient in this clinic re-
ceives an educational program offered by a 
nurse. The education program covers five ar-
eas: 1) definition of diabetes mellitus, urine 
and blood glucose testing and foot care, 2) diet 
therapy, 3) controlling measures for diabetes, 
4) symptoms and treatment approaches to hy-
poglycemia and uncontrolled hyperglycemia, 
and 5) diabetes complications including neu-
ropathy, nephropathy, and retinopathy. All of 
the present patients either in intervention or 
control group participated in this program. 
 

Sample Study 
One hundred and seventy two patients were 
randomly selected among eligible patients who 
met inclusion-exclusion criteria and then allo-
cated into two groups: intervention and con-
trol. 
 
Pharmacist-Led Intervention 
Patients in intervention group participated in 
two educational sessions offered by the pri-
mary author of this paper after giving in-
formed consent. The first session was about 
different classifications of anti-hyperglycemic 
agents, dosages, mechanisms of action, indica-
tions, efficacy, adverse effects, medication 
safety issues, contraindications, warn-
ings/precautions, drug interactions, preg-
nancy risk factors, lactation and storage. The 
topic of the second session was adherence and 
self-management which included definition of 
adherence, different aspects of adherence, role 
of adherence in diabetes management, differ-
ent ways to improve adherence, self care man-
agement and different ways to improve it. 
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 At the end of the second session, a diabetes 
diary log and pill box was given to each dia-
betic patient recruited in the study. The medi-
cation name, blood glucose levels and special 
events such as sick days and exercise were the 
type of information recorded in the diary log. 
The pharmacist also educated patients how to 
fill the diary log and use that information for 
self-glycemic control. A questionnaire contain-
ing patient demographics and lab results 
(HbA1c and fasting blood glucose) was filled 
by the pharmacist for each patient in the inter-
vention group and advice was given according 
to her/his concerns about diabetes control. 
Each patient was followed for three months 
after second educational session by weekly tel-
ephone calls and appointments with the phar-
macist in IEMRC for the glycemic control. In 
this educational program, pharmacist at-
tempted to improve adherence by providing 
medication consultation service, creating an 
individualized patient schedule on administra-
tion times and dosage of each medication, edu-
cating the patient on the importance of medica-
tion adherence, dietary adherence and exercise 
on better glycemic control, giving advice on 
how to reduce adverse effects of medications, 
and also by teaching how to take medications 
in the holy month of Ramadan, and how to use 
pill boxes and diary logs to reduce forgetful-
ness. The intervention group participated in all 
education sessions whereas the control group 
only received the general education offered by 
the nursing staff. 
 

Data Collection 
HbA1c and FBS results of intervention group 
were collected pre and post intervention and of 
control group during the three month period 
of study. Demographic characteristics and la-
boratory test data of both groups were ex-
tracted from the patient charts at the beginning 
and end of the three month period. 
 
Statistical Analysis 
The student t test was used to compare differ-
ences in the mean of HbA1c and FBS in each 

group at baseline and after three months. In 
testing the effect of pharmacist-led interven-
tion on glycemic control, an unpaired t test 
was performed to compare means of HbA1c 
and FBS of the two groups. Descriptive statis-
tics were used to summarize demographic cha-
racteristics. Frequencies were compared using 
the chi square test or Fisher's exact test. In or-
der to determine the normal distribution of 
variables the Kolmogorov-Smirnov test was 
used. The non-parametric Kruskal-Wallis test 
was used to compare the distribution of ranks 
between the groups. The statistical analysis 
was carried out using SPSS for windows (Ver-
sion 15). Significance was set at a two tailed 
probability value less than 0.05. 
 
Sample Size 
Based on the power of 80% with a 5% margin 
of error, sample size was calculated to be 172. 
The Institutional Review Board of Isfahan Uni-
versity of Medical Sciences approved the study 
protocol. 

Results 
Data analysis showed there were no significant 
differences in HbA1c and FBS means between 
control and intervention groups before inter-
vention (p > 0.05), however, significant reduc-
tions in HbA1c and FBS (1.7 ± 1.4% and  
30.8 ± 57.7 mg/dl respectively) were obtained 
in the intervention group at the end of the 
study period (Table 1). Also after three months 
follow up, 44.4% and 3.4% of patients in inter-
vention and control groups, respectively, 
reached controlled HbA1c (HbA1c < 7%). 
 A significant relationship emerged between 
reduction of HbA1c and first measured HbA1c 
level in the intervention group (p < 0.001). 
 Control and intervention groups were com-
pared for demographic characteristics (age, 
gender, duration of DM, and level of educa-
tion), concomitant disease, type and number of 
medications taken by the study population and 
the first laboratory data (HbA1c and FBS) be-
fore education program and no significant dif-
ferences were detected (Tables 2-4). 
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Table 1. Comparison of HbA1c and fasting plasma glucose before and after education  

in both groups 

Variable Control group P value Intervention group P value 
Mean HbA1c (%) (± SD)     
  Before education 8.9 ± 1.1 (86) 9.3 ± 1.7 (59) 
  After education 9.0 ± 1.2 (86) 

0.317*  
7.5 ± 1.6 (59) 

< 0.001*  

Mean fasting plasma glucose (mg/dl) (± 
SD) 

    

  Before education 170.4 ± 60.6 (86) 176.6 ± 57.5 (86) 
  After education 165.9 ± 54.8 (86) 

0.528*  
145.8 ± 50.0 (86) 

< 0.001*  

Difference between after and before 
education** 

    

  HbA1c (%) (± SD) +0.1 ± 1 (86) 0.317† -1.7 ± 1.4 (86) < 0.001† 
  FBS (mg/dl) (± SD) -4.5 ± 65.7 (86) 0.528† -30.8 ± 57.7 (86) < 0.001† 

*  Independent-sample t test 
**  (-) indicate decrease in value after education and (+) indicate increase in value after education 
† Paired samples t test 

 

Discussion  
The present study shows that better glycemic 
control was obtained in the intervention group 
and that the pharmacist education sessions, 
pill box, use of diary logs and follow up calls 
and appointments proved beneficial in reduc-
ing mean FBS and HbA1cs significantly. 
 To our knowledge, this type of intervention 
is first of its kind to be reported in Iran and 
shows that pharmacists could have added value 
in diabetes care management. However, since 
an aggregate of techniques was utilized in cur-
rent intervention, it is difficult to show whether 
each individual component would have differ

ent impact on the final outcomes of the study. 
 Although there are educational programs in 
diabetes centers in Iran but the innovation 
used in this study was educating patients 
about importance of adherence and different 
approaches to improve it by utilizing a phar-
macist in addition to a pill box, diary log and 
follow-up calls. 
 In this educational program, pharmacist 
tried to increase knowledge and motivation of 
the patients for better glycemic control. It seems 
that this educational program may have more 
effect on motivation and knowledge of patients 
with higher HbA1c than patients with lower

 

Table 2. Comparison of demographic characteristics of patients in both groups 

Variable Control group (n = 87) Intervention group (n = 87) P value 
Sex    
  Male 31.8% 36.8% 
  Female 68.2% 63.2% 

0.527† 

Mean age (± SD) 52.9 ± 8.5 53.4 ± 9.8 0.707*  
Mean duration of DM**   
(± SD) (Years) 

10.3 ± 8.2 10.8 ± 5.3 0.697*  

Education    
  No education - - 
  Primary school 67.0% 57.0% 
  Secondary school 19.3% 22.1% 
  High school diploma 8.0% 5.8% 
  Bachelor's degree 3.4% 8.1% 
  Above bachelor degree 2.3% 7.0% 

0.293†† 

† Chi square test 
*  Independent-sample t test 
†† Kruskal-Wallis test 
**  Diabetes mellitus 
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Table 3. Comparison of concomitant diseases of patients in both groups 

Concomitant disease Control group (n = 87) Intervention group (n = 87) P value 

Hypertension 77.0% 67.4% 0.177*  
Dyslipidemia 82.8% 74.7% 0.199*  
Heart disease - 3.5% 0.121**  
Thyroid disease 6.9% 9.3% 1.590*  
Renal disease - - - 
Average number of  
concomitant disease 

1.67 1.55 - 

*  Chi square test 
**  Fisher's exact test 
 
HbA1c. It may be because patients with better 
glycemic control may be more familiar with 
the ways to control diabetes than patients with 
higher HbA1c, before educational program. 
 Other published studies showed similar re-
sults to the present study.5,8,10 In the current 
study patients were given advice for their gly-
cemic control by a pharmacist every week; this 
continuous follow up may develop a trustable 
relationship between the pharmacist and pa-
tients. This close professional relationship as a 
part of this educational program might have 
contributed to a better diabetes control in the 
study. Suppapitiporn et al revealed that con-
sulting with pharmacist in each visit improve 
the efficacy of glycemic control program.14 
 Provision of a pill box and daily diabetes 
record for each patient in the intervention 
group might have contributed to their medica-
tion taking behavior. Maier et al showed that 
using a simple pill box caused a significance 
decrease in HbA1c.5 

 Companions of patients during three 
months, close relationship existed between pa-
tients and pharmacist, acceptance of pharma-
cist orders for diabetes control by patients and 
better glycemic control of patients in the inter-
vention group show the acceptance of pharma-
cist by patients. 
 Lindenmeyer et al in the review of five 
studies revealed a potential benefit of diabetes 
care interventions by pharmacists to improve 
medication adherence, especially in providing 
patient education. These studies focused on 
taking medications using a system of reminder 
and packaging and pharmacist-led integrated 
management to improve adherence and gly-
cated hemoglobin.6 
 Other studies have shown that application 
of self care management principles and adher-
ence program and integration of pharmacist in 
education program are useful for chronic dis-
ease management such as diabetes control.1,6,9 

 
Table 4. Comparison of the type and number of medications taken by patients in both groups 

Variable Control group (n = 87) Intervention group (n = 87) P value 

Mean no. of medication (± SD) 7.5 ± 2.6 7.7 ± 3.8 0.701*  
No. of DM**  medication 4.8 ± 2.1 4.7 ± 2.6 0.647*  
Type of DM medication    
  Oral DM drug 63.2% 51.2% 
  Insulin 11.5% 13.1% 
  Oral DM drug + insulin 25.3% 35.7% 

0.260† 

Change of DM medication    
  No change 94.2% 98.8% 
  Increase or decrease dose 5.8% 1.2% 

0.210†† 

*  Independent-sample t test 

**  Diabetes mellitus 
† Chi square test 
†† Fisher's exact test 
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 Adherence to medication is an important 
part of glycemic control program.15 Outpatient 
health care centers encounter patients with 
poor adherence to medication which has a 
great effect on economic, quality of life and 
physical, mental and social functions of pa-
tients.16,17 Most type 2 diabetic patients are ma-
naged by several anti-hyperglycemic drugs. In 
the present study type 2 diabetic patients took 
different medications (7.5-7.7 pills per patient) 
which revealed the presence of concomitant 
diseases in the study population (1.55-1.67 
concomitant diseases per patient). 
 Several studies revealed that adherence to 
medication was significantly associated with 
better clinical outcomes.18-20 One of the impor-
tant aspects of this educational program was 
about adherence, so this educational program 
may help patients to be more adherent to their 
medications. According to this concept this 
educational program will be more efficient for 
patients with lower adherent or higher HbA1c 
level. 
 The association between HbA1c level before 
education and decrease in HbA1c level after 
education reveals that this education program 
was more useful for patients with higher 
HbA1c level who may have worse adherence. 
 Because of the major burden of three months 
follow up on the pharmacist, this study sug-
gests that the clinical pharmacist team is neces-
sary for diabetes management and follow up 
toward self care in outpatient setting. 
 This study supports the idea of integration 
of pharmacist in multidisciplinary health care 
team and also addition of this intervention in 
diabetic education curriculum for better gly-
cemic control. 

 Future studies might be performed to eva-
luate the effect of community pharmacist on 
glycemic control by giving a brief advice for 
adherence, diabetes dairy log, pill box and an-
ti-hyperglymic medications. 
 
Limitations 
Because patients were followed up for their 
clinical result data, the study was conducted in 
special population of type 2 diabetic patients 
who had a documented medical record in 
IEMRC. This population was familiar with 
educational programs and every three months 
visits to their physician, consequently they 
might be more motivated than other diabetic 
patients for participating in the pharmacist 
educational sessions and follow up period so 
further studies may be required to evaluate the 
efficacy of this educational program on the 
other diabetic populations. 

Conclusions 
This study suggests an improvement in diabe-
tes management by the integration of pharma-
cist in to multidisciplinary team in the outpa-
tient clinics. The results show the benefit of 
this type of intervention in diabetes manage-
ment in Iran. 
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