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ABSTRACT

BACKGROUND: The management of type 2 diabetes mellitus is complex, 
requiring continuous medical care by health care professionals and con-
siderable self-care efforts by patients. Pharmacist-led care programs have 
been shown to help patients with diabetes succeed in achieving treatment 
goals and improving outcomes. Pharmacist-led care is a new health care 
concept in Northern Cyprus.

OBJECTIVE: To evaluate the effect of a pharmacist-led care program on 
glycemic control, determined by hemoglobin A1c (A1c), and secondarily on 
blood pressure, lipid profile, body mass index (BMI), waist circumference, 
medication adherence, and self-care activities, for patients with type 2  
diabetes over a 12-month period.

METHODS: This was a prospective, randomized controlled study conducted 
in a public hospital’s outpatient diabetes clinic, with 152 patients who had 
been diagnosed with type 2 diabetes. Of these, 75 patients were in the 
intervention group, and 77 patients were in the usual care group. The inter-
vention group participated in a pharmacist-led care program with a clinical 
pharmacist who provided 5 face-to-face educational sessions over a period 
of 12 months. The main outcome measure was change in A1c, and second-
ary outcome measures were changes in fasting blood glucose, systolic and 
diastolic blood pressure, lipid values (total cholesterol, low-density lipopro-
tein cholesterol [LDL-C], high-density lipoprotein cholesterol [HDL-C], and 
serum levels of triglycerides [TGs]), BMI, waist circumference, self-report-
ed medication adherence (Morisky-Green test), and self-care activities. 
Changes in outcome measures from baseline to the end of the study were 
assessed using the Mann-Whitney U-test and Wilcoxon test.

RESULTS: At the end of the 12-month study period, the intervention patients 
showed a greater reduction in A1c values than the usual care patients 
(-0.74% vs. -0.04%; P < 0.001). Both groups showed significant reduc-
tions in fasting blood glucose levels between baseline and the end of 12 
months; the difference between the groups was statistically nonsignificant 
(P = 0.410). When comparing the intervention and usual care groups, there 
was a significant decrease in systolic (P = 0.01) and diastolic blood pres-
sure (P = 0.04) at the end of the trial. No significant differences were found 
between the groups in LDL-C, HDL-C, or TG values; however, total choles-
terol levels did decrease significantly (P = 0.063, 0.331, 0.896, and 0.04, 
respectively). Significant reductions occurred in BMI (P < 0.001) and waist 
circumference (P < 0.001), and improvements were observed in self-reported  
medication adherence and self-care activities in the intervention group.

CONCLUSIONS: A clinical pharmacist-led care program in a public hospi-
tal’s outpatient diabetes clinic was associated with significant improve-
ments in reducing A1c and other secondary outcomes in a 12-month  
randomized controlled study.
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RESEARCH

Type 2 diabetes and obesity are likely to be major public 
health problems for decades to come. These conditions 
are strongly linked, with the increased prevalence of 

diabetes associated with higher rates of obesity.1,2 A cross-sec-
tional study of a random sample of 1,780 Cypriots found that 
the prevalence of diabetes was 11% and that impaired glucose 
tolerance was 18% in Northern Cyprus.3 In the same study, the 
prevalence of obesity was 31.6%. Rising rates of obesity have 
led to an increasing prevalence of type 2 diabetes mellitus in 
younger people. Weight loss is associated with improvements 
in blood glucose control and decreased morbidity and mortal-
ity rates in those with type 2 diabetes.4,5

Several studies have shown that lowering hemoglobin A1c 
(A1c) levels is associated with reduced onset or progression of 
microvascular complications.6,7 Treatment strategies for type 2 
diabetes are complex, requiring ongoing medical care, continu-
ing patient education, and support to prevent acute complica-
tions and reduce the risk of chronic complications.8,9

• Despite new medications and specific care for patients with type 2  
diabetes, controlling glycemic parameters, blood pressure, and 
lipid profile, the control of diabetes remains largely insufficient.

• Improvements in medication adherence and self-care activities 
are associated with better glycemic control in patients with type 2  
diabetes.

• Pharmaceutical care programs, led by pharmacists in previous 
studies and carried out in different settings, have shown improve-
ments in the control of diabetes.

What is already known about this subject

• This study evaluated the effect of a 12-month clinical pharmacist-
led care program on health care behaviors of type 2 diabetes 
patients in Northern Cyprus.

• Because approximately 70% of the study participants were obese 
patients with type 2 diabetes, the pharmacist-led care program 
focused on weight loss management and other clinical outcomes.

• In an outpatient setting, the pharmacist-led program improved the 
outcome measures of A1c, total cholesterol, blood pressure, body 
mass index, and waist circumference, as well as enhanced adher-
ence and increased participation in self-care activities.

What this study adds
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5 physicians (in rotation during week days) providing service 
to 30 patients a day at the outpatient diabetes clinic. The study 
was conducted between October 2013 and July 2015, with 12 
months of follow-up from the initial consultation (index date). 
A research clinical pharmacist worked 3 hours per day dur-
ing weekdays at the outpatient diabetes clinic. This study was 
approved by the Ethical Committee of Near East University.

Sample Size
A sample size calculation, based on published data on the vari-
ability (standard deviation [SD] = 2.1%) of A1c in patients with 
type 2 diabetes, indicated that to detect an absolute difference 
of a minimum 1% in A1c, with α= 0.05 and a power of 80%, 
a sample size of 64 patients was needed in both the interven-
tion and usual care groups. However, taking into account that 
patients could miss follow-up (15%), it was estimated that 74 
patients would be required for each group.

Recruitment and Randomization
Patients regularly attending the public hospital’s outpatient 
diabetes clinic were eligible for recruitment if they had a diag-
nosis of type 2 diabetes for at least 6 months, with A1c levels 
> 7%, and were prescribed at least 1 antidiabetic medication. 
Patients were excluded if they had an uncontrolled psychiatric 
disorder. Eligible patients who wanted to participate in the 
study (with oral and written consent) were randomly assigned 
to 1 of the 2 groups: 79 patients were in the intervention group, 
and 80 patients were in the usual care group. The patients 
attending the hospital received a record number (registration 
number) before meeting their physicians. Eligible patients were 
randomized to each group using the registration number.

Description of Interventions
After randomization, baseline data for each patient from both 
groups were collected by the research clinical pharmacist using 
questionnaires, medical reports, and the hospital’s record sys-
tem. Data included demographic and disease characteristics, 
medication regimen, fasting blood glucose, A1c, and lipid pro-
file. Blood pressure was checked and recorded by a qualified 
nurse, and body weight was measured by the research clinical 
pharmacist during each visit for the intervention group. For 
the usual care group, this information was collected at baseline 
and at the completion of the study. Patients in both groups 
were also asked to complete the Morisky Green test and the 
Summary of the Diabetes Self-Care Activities (SDSCA) ques-
tionnaire at baseline.22,23 All laboratory and questionnaire data 
for the patients in the intervention group were repeated during 
the study period.

The usual care group met with the research clinical pharma-
cist at baseline and at the end of 12 months to collect labora-
tory and questionnaire data. Patients in the usual care group 
received standard care provided by the outpatient diabetes 

Pharmacists can play an important role in diabetes treat-
ment by helping patients improve their chances of reaching 
therapeutic and lifestyle goals. As experts in drug therapy, drug 
selection, and patient education, pharmacists can be excellent 
additions to the multidisciplinary health care team, contrib-
uting to better care for patients.10,11 They can help patients 
individually or with other health professionals in designing, 
implementing, and monitoring special therapeutic plans to 
improve disease state outcomes through a process known as 
pharmaceutical care.12,13

Several studies have reported that pharmacist-led care 
programs improve glycemic control, as well as other clinical 
outcomes such as weight reduction, blood pressure, and lipid 
control in patients with diabetes.14-17 Several studies have dem-
onstrated the clinical and economic benefits of clinical phar-
macy services in hospital settings.18,19

Medication regimens of patients with type 2 diabetes are 
often complex, and appropriate use of medications is important 
for the success of diabetes care, which is associated with a high 
level of self-care behavior and self-management.20 Poor adher-
ence to diabetes treatment is common among patients and can 
cause severe health complications, including increased mortal-
ity.21 Responsibilities of pharmacists include the optimization 
of medical treatment and adherence to medications. A system-
atic review by Antoine et al. (2014) showed that pharmacist 
interventions have the potential to improve adherence to medi-
cations for type 2 diabetes in such different settings as face-to-
face meetings, group activity, and telephone follow-up.20

Currently in Northern Cyprus, clinical pharmacists do not 
provide pharmaceutical care in terms of disease state manage-
ment to patients in public hospitals or outpatient settings. 
Instead, hospital pharmacists are primarily responsible for 
dispensing medications to patients. Pharmacist-led care or 
pharmaceutical care is a new concept in Northern Cyprus, and 
the best of our knowledge, there are no previous reports related 
to pharmaceutical care programs led by clinical pharmacists in 
community, hospital, or outpatient settings. 

The purpose of this study is to evaluate the effect of a phar-
macist-led care program in a public hospital’s outpatient dia-
betes clinic on the clinical outcome of glycemic control, deter-
mined primarily by A1c. Secondary outcomes were the effect 
on blood pressure, lipid profile, body mass index (BMI), waist 
circumference, medication adherence, and self-care activities, 
for patients with type 2 diabetes over a 12-month period.

■■  Methods
Setting
This was a randomized controlled trial conducted with 152 
patients at a 186-bed public hospital’s outpatient diabetes 
clinic in Gazimagusa, Northern Cyprus. The patients were 
divided into 2 groups: 75 patients in the intervention group 
and 77 in the usual care group. There were 2 nurses and  
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clinic. Usual care consisted of appointments with physicians 
every 4-8 weeks to renew prescriptions for their medicines 
during the study period.

Each patient in the intervention group had a scheduled 
meeting with the research clinical pharmacist on the same date 
as the appointment with the physician. The pharmacist inter-
viewed the patient in an independent office located next to the 
physician’s office. The intervention group met face-to-face with 
a pharmacist on 5 consecutive visits at 3-month intervals and 
reviewed medication and treatment plans. The research phar-
macist explained to each patient the importance of self-moni-
toring blood glucose (SMBG), a healthy diet, physical exercise, 
and smoking cessation and also provided a different pamphlet 
during each visit. The pamphlets contained information about 
type 2 diabetes, complications, medications, treatment goals, 
and self-care (e.g., SMBG, healthy diet, and exercise).

The patients were asked to bring their medications to each 
visit. The pharmacist’s face-to-face education and discussion 
sessions included revision of medications, as necessary, and 
the sharing of diabetes knowledge, clinical goals, and self-care 

activities. The pharmacist discussed recommendations for 
changes to medication regimens (e.g., dose adjustments or drug 
addition/replacement) with patients and referred them to phy-
sicians when necessary. Review of the prescribed medications 
included the identification and resolution of medication-related 
problems. Nonadherence to the treatment plan, the role of the 
medications, and the correct use of drugs (including insulin 
administration methods) were also reviewed with the patients. 
The purpose of the pharmacist-led care program was to edu-
cate patients regarding the correct use of medication and rein-
force adherence to treatment, along with developing patient 
knowledge of drug therapy and health conditions. 

SDSCA Questionnaire
The SDSCA questionnaire (translated into Turkish and vali-
dated24) is a well-documented, validated tool that measures the 
self-care behaviors of patients.23 It is multidimensional, and 
each section is answered and scored separately. The tool asks 
patients to recall their self-care behaviors during the previous 
7 days for 5 factors: 

Intervention Group
Primary outcome analyzed 

n = 77

Intervention Group
Primary outcome analyzed 

n = 75

Lost to follow-up, n = 3
Moving to other place, n = 2
No outcome measures, n = 1

FIGURE 1 Randomization Flowchart 

Assessed for eligibility 
N = 185

Randomized
n = 159

Excluded, n = 26
Not meeting inclusion criteria, n = 18
Declined to participate, n = 6
Could not be contacted, n = 2

Usual Care Group
(did not receive pharmaceutical intervention)

n = 80

Intervention Group
(received pharmaceutical intervention)

n = 79

Lost to follow-up, n = 4
No outcome measures, n = 2
Declined to participate, n = 1
Could not be contacted, n = 1
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1. Diet (4 questions), for example: “How many of the last 7 
days have you followed a healthy eating plan?”

2. Exercise (2 questions), for example: “During how many of 
the last 7 days did you participate in at least 30 minutes of 
physical activity?”

3. SMBG (2 questions), for example: “During how many of the 
last 7 days did you check your blood sugar?”

4. Foot care (2 questions), for example: “During how many of 
the last 7 days did you check inside your shoes?”

5. Smoking (2 questions), for example: “Have you smoked a 
cigarette, even 1 puff, during the last 7 days?”

Adherence
Medication adherence was assessed using the Morisky-Green 
test (translated into Turkish and validated) at baseline and at 

Demographic and Clinical Characteristics Intervention Group, n = 75 Usual Care Group, n = 77 P Value

Age in years, mean ± SD (median)  61.80 ± 10.38 (63.0)  62.22 ± 9.54 (64.0) 0.751
Gender, n (%)

Male  17 (22.7)  20 (26.0)
0.775

Female  58 (77.3)  57 (74.0)
Ethnic group, n (%)

Cypriots  44 (58.7)  45 (58.4)
0.592Turkish  30 (40.0)  32 (41.6)

Others  1 (1.3)  0 (0.0)
Marital status, n (%)

Married  67 (89.3)  61 (80.3)
0.185

Single, divorced, or separated  8 (10.7)  15 (19.7)
Education, n (%)

University  0 (0.0)  3 (3.9)

0.334
Secondary/high school  19 (25.3)  17 (22.1)
Elementary  46 (61.3)  49 (63.6)
Illiterate (or none)  10 (13.3)  8 (10.4)

Working status, n (%)
Yes  7 (9.3)  14 (18.2)

0.178
No  68 (90.7)  63 (81.8)

Smokers, n (%)  12 (16.0)  14 (18.2) 0.887
Drinkers, n (%)  6 (8.1)  9 (11.7) 0.643
Duration of diabetes in years, mean ± SD (median)  10.81 ± 7.14 (10.0)  10.59 ± 6.68 (10.0) 0.901
Waist circumference (cm), mean ± SD (median)  109.88 ± 12.64 (110.0)  108.81 ± 9.04 (109.0) 0.645
Body mass index (kg/m²), mean ± SD (median)  33.00 ± 4.93 (34.1)  32.61 ± 4.57 (31.8) 0.368
Number of concurrent diseases, mean ± SD (median)  2.08 ± 1.05 (2.0)  1.93 ± 1.00 (2.0) 0.365
Comorbid conditions, n (%)

Hypertension  60 (80.0)  58 (75.3) 0.619
Dyslipidemia  46 (61.3)  39 (50.6) 0.245
Thyroid disorders  16 (21.3)  17 (22.1) 1.000
Rheumatoid arthritis  7 (9.3)  10 (13.0) 0.648
Asthma  10 (13.3)  9 (11.7) 0.951
Heart failure  18 (24.0)  17 (22.1) 0.929
Osteoporosis  6 (8.0)  5 (6.5) 0.964
Psychological disorders  13 (17.3)  12 (15.6) 0.943

Number of prescribed medications, mean ± SD (median)  6.42 ± 2.11 (6.0)  5.83 ± 1.84 (6.0) 0.030
0-5 types, n (%)  24 (32.0)  38 (49.4) 0.044
≥ 6 types, n (%)  51 (68.0)  39 (50.6)

Antidiabetic medications, n (%)
Alpha-glucosidase inhibitor  8 (10.7)  4 (5.2) 0.342
Metformin  67 (89.3)  62 (80.5) 0.197
Sulphonylurea  21 (28.0)  20 (26.0) 0.921
Insulin  41 (54.7)  40 (51.9) 0.737

Lipid-lowering agent users, n (%)  43 (57.3)  40 (52.0) 0.722
Antihypertensive agent users, n (%)  60 (80.0)  65 (84.4) 0.316

SD = standard deviation.

TABLE 1 Patient Demographics and Clinical Characteristics at Baseline 
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the 12-month follow-up.22,25 This test consists of 4 questions: 
(1) “Have you ever (do you ever) forgotten to take your medi-
cine?”; (2) “Are you careless at times about taking your medi-
cine?”; (3) “When you feel better, do you sometimes stop taking 
your medicine?”; and (4) “Sometimes, if you feel worse when 
you take your medicine, do you stop taking your medicine?”. 
Patients were considered adherent to pharmacotherapy if they 
answered “no” to all 4 questions. If a patient answered “yes” to 
any question, the patient was considered nonadherent.

Outcome Measures
The main outcome measure was change in A1c. Secondary out-
come measures were changes in fasting blood glucose, blood 
pressure, lipid profile, BMI, waist circumference, self-reported 
self-care activities, and medication adherence scores, all of 
which were measured at baseline and up to 12 months.

The effects of the pharmacist-led care program on clinical out-
comes and pharmacotherapy adherence were determined by com-
paring the baseline values with the final results for the intervention 
and the usual care groups. The goals for patients with diabetes were 
blood pressure < 140/90 mmHg, fasting glucose < 80-130 mg/dL,  
A1c < 7%, triglycerides < 150 mg/dL, low-density lipoprotein cho-
lesterol (LDL-C) < 100 mg/dL, and high-density lipoprotein choles-
terol (HDL-C) > 40 mg/dL (for women, > 50 mg/dL).

Statistical Analysis
Data collected at baseline and at the end of 12 months were 
assessed using SPSS software, version 16 (SPSS Inc., Chicago, IL).  
The χ2 or Fisher’s exact tests were used to compare categorical 
variables. As normality test results for continuous variables 
showed non-normal distributions, the Mann-Whitney U test 
was used to compare mean differences between the interven-
tion and usual care groups. The Wilcoxon test was used to 
determine differences in characteristics between baseline and 
at the end of 12 months within groups.

■■  Results
During the study period, 159 eligible patients attending an out-
patient diabetes clinic in a public hospital were asked to partici-
pate in this study. Of those, 75 of 79 patients in the intervention 
group and 77 of 80 patients in the usual care group completed 
the study (Figure 1). Patient characteristics are shown in Table 1.

There were no significant differences (P > 0.05) in patient 
characteristics between the groups except for the number of 
prescribed medicines (6.42 for intervention vs. 5.83 for usual 
care; P = 0.03). In total, 70% of the intervention and 74% of 
the usual care patients were obese at baseline. At baseline 
assessment, A1c, fasting blood glucose, systolic (SBP) and  
diastolic (DBP) blood pressure, and lipid parameters were simi-
lar between the groups (Table 2).

Outcome Measures

Intervention Group 
n = 75

Usual Care Group 
n = 77

Between 
Groups 
Mean  

Difference

Baseline 
Mean ± SD 
(Median)

End of Study 
Mean ± SD 
(Median)

Mean 
Difference

P  
Value

Baseline  
Mean ± SD 
(Median)

End of Study 
Mean ± SD 
(Median)

Mean 
Difference

P  
Value

P  
Value

A1c (%) 8.29 ± 0.89  
(8.2)

7.55 ± 0.57  
(7.5)

-0.74 < 0.001 8.31 ± 0.84  
(8.3)

8.26 ± 0.74  
(8.2)

-0.04 0.671 < 0.001

Systolic BP (mmHg) 132.27 ± 16.07 
(130)

125.47 ± 13.68 
(120)

-6.80 0.002 132.08 ± 19.25 
(130)

133.51 ± 14.30 
(130)

1.42 0.415 0.011

Diastolic BP (mmHg) 81.18 ± 8.52  
(80)

78.80 ± 8.21  
(80)

-2.38 0.035 82.46 ± 11.82 
(80)

83.50 ± 7.90  
(80)

1.03 0.558 0.042

Fasting blood glucose (mg/dL) 214.96 ± 59.29 
(215)

184.68 ± 43.68 
(180)

-30.28 < 0.001 218.13 ± 42.08 
(210)

195.48 ± 65.91 
(185)

-22.54 0.001 0.410

Total cholesterol (mg/dL) 197.37 ± 42.15 
(190)

192.59 ± 31.81 
(193)

-4.78 0.149 201.92 ± 36.10 
(196)

203.87 ± 34.39 
(203)

1.94 0.178 0.040

Triglyceride (mg/dL) 162.60 ± 75.5 
(145)

165.67 ± 73.61 
(155)

3.06 0.052 158.48 ± 68.11 
(155)

162.78 ± 65.36 
(153)

3.29 0.025 0.896

LDL-C (mg/dL) 122.13 ± 38.16 
(113)

116.93 ± 26.86 
(112)

-5.20 0.119 124.22 ± 32.16 
(118)

125.62  ±30.80 
(120)

1.40 0.285 0.063

HDL-C (mg/dL) 42.72 ± 7.80  
(41)

42.50 ± 7.48  
(42)

-0.20 0.014 45.80 ± 8.66  
(46)

45.59 ± 7.87 
(46)

-0.20 0.681 0.331

BMI (kg/m2) 33.00 ± 4.93 
(34.10)

31.728 ± 4.31 
(32.40)

-1.24 < 0.001 32.61 ± 4.57 
(31.80)

33.019 ± 4.61 
(32.30)

0.40 0.016 < 0.001

Waist circumference (cm) 109.88 ± 12.64 
(110)

107.93 ± 11.26 
(108)

-1.94 < 0.001 108.81 ± 9.04 
(109)

109.45  ±8.98 
(110)

0.64 0.008 < 0.001

A1c = hemoglobin A1c; BMI = body mass index; BP = blood pressure; HDL-C = high-density cholesterol; LDL-C = low-density cholesterol; SD = standard deviation.

TABLE 2 Changes in Key Biomarker Values Within and Between Groups
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Self-Care Activities
Patients in the intervention group achieved significant improve-
ments in their total diet score (+0.51 day/week, P < 0.001), total 
SMBG score (+3.92 day/week, P < 0.001), and total foot care 
score (+1.60 day/week, P < 0.001) versus the usual care patients 
(Table 4). Patients in the usual care group did not achieve any 
significant improvements in any of the 5 domains. Each total 
score in Table 4 is the mean value of the answers to the ques-
tions included in the 5 domains.

■■  Discussion
To the best of our knowledge, this is the first study to deter-
mine the effect of a clinical pharmacy service on the outcomes 
of patients with type 2 diabetes in Northern Cyprus. The role 
of clinical pharmacy services and pharmacist-led care are new 
concepts in Northern Cyprus, and no study has measured the 
effects of pharmacist services on patients with diabetes. During 
the study period, a clinical pharmacist optimized pharmaco-
therapy, discussing changes in medication regimens (e.g., dose 
adjustments, drug addition or replacement) with patients and 
physicians as necessary and providing individualized self-
management education and adherence support to patients to 
help them achieve their glycemic control goals. During the revi-
sion of prescribed medications, the correct use of drugs, proper 
dosage, and possible side effects were also reviewed with the 
patients. For patients with high, uncontrolled blood glucose 
levels, a more intensive treatment with more stringent SMBG 
were discussed with their physicians. The clinical pharmacist 
emphasized the importance of lifestyle changes, such as a 
healthy diet, regular physical activity, SMBG, and smoking ces-
sation with the intervention patients during the study period.

We observed a significant reduction in mean A1c levels, 
from 8.29% to 7.55% (P < 0.001) in the intervention group. The 
proportion of patients who had reached the A1c goal of < 7% 
increased from 0% at baseline to 16% at the end of the study 
in the intervention group. Pharmaceutical care programs in 
other studies carried out in different settings have also reported 
reductions in A1c values.26-29 A recent review by Pousinho et al.  
(2016) showed a reduction in A1c between 0.18% and 2.1% 
in different health care facilities.30 According to the United 
Kingdom Prospective Diabetes Study, each 1% reduction in 
A1c levels reduces the risk of death related to diabetes by 
21%, the risk of myocardial infarction by 14%, and the risk of  

A1c and Fasting Blood Glucose
The intervention patients achieved a greater reduction in 
A1c values than the usual care patients (-0.74% vs. -0.04%; 
P < 0.001) at the end of the 12-month study period. The 
percentage of patients who reached the American Diabetes 
Association (ADA) goal of A1c < 7% was significantly higher in 
the intervention group (16%) than in the usual care group (0%) 
at the end of the 12-month study period (P = 0.001).8

Both groups showed significant reductions in fasting blood 
glucose between baseline and the end of the study period 
(intervention group: -30.28 mg/dL, P < 0.001 vs. usual care 
group: -22.54 mg/dL, P = 0.001; Table 2). However, the reduc-
tion in the intervention arm was not significantly larger than 
that in the usual care arm (net difference: P = 0.410).

Systolic and Diastolic Blood Pressure
Comparing the intervention group with the usual care group, 
there were significant decreases in SBP (P = 0.01) and DBP 
(P = 0.04) at the end of the trial. The percentage of patients who 
reached the ADA goals for SBP and DBP (< 140/90 mmHg) was 
significantly higher in the intervention group (SBP: 78.7%, DBP: 
84.3%) than in the usual care group (SBP: 55.8%, DBP: 64.9%) at 
the end of the 12-month period (SBP: P = 0.005, DBP: P = 0.007).8

Lipid Profile
A significant decrease in total cholesterol was achieved in the 
intervention group versus the usual care group (-4.78 mg/dL  
vs. +1.94 mg/dL, P = 0.04). No significant differences were 
found in LDL-C, HDL-C, or triglyceride values between the 
groups (P = 0.063, 0.331, and 0.896, respectively).

Body Mass Index and Waist Circumference
Significant reductions in BMI (-1.24 kg/m2 vs. +0.4 kg/m2, 
P < 0.001) and waist circumference (-1.94 cm vs. +0.64 cm, 
P < 0.001) were observed in the intervention group versus the 
usual care group at the end of the 12-month study period.

Adherence
According to the Morisky-Green test, at baseline 53% of 
intervention and 43% of usual care patients were nonadher-
ent (Table 3). During the study period, the intervention group 
showed a significant increase (P = 0.013) in pharmacotherapy 
adherence, whereas the usual care group showed no significant 
(P = 0.744) changes compared with the baseline values.

Adherence 
Assessment

Intervention Group, n = 75 Usual Care, n = 77

Baseline End of Study P Value Baseline End of Study P Value

Adherent, n (%)  35 (46.7)  51 (68.0)
0.013

 44 (57.1)  46 (59.7)
0.744

Nonadherent, n (%)  40 (53.3)  24 (32.0)  33 (42.9)  31 (40.3)

TABLE 3 Adherence Rate of Patients According to Morisky-Green Test
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(< 140/90 mmHg) for SBP and DBP (data not shown).8 Other 
studies have shown heterogeneous results for any effect of 
pharmaceutical care programs on blood pressure control. A 
12-month pharmaceutical care program showed significant 
reductions (P < 0.001) in SBP and DBP.28 Jarab et al. (2012) 
reported small but significant improvements in SBP (P = 0.035) 
and DBP (P = 0.026) over a 6-month follow-up study.27 Mourão 
et al. reported no significant reduction in DBP (P = 0.809) but 
did see a significant reduction in SBP (P= 0.013).26 The results of 
our study are consistent with these earlier studies, showing that  
pharmaceutical care significantly improved SBP and DBP. 
These results might have been a result of education (about dia-
betes and its complications), improvements in lifestyle behav-
iors, and/or medication adherence.

Study results also indicate that although the pharmacist-led 
care program had a positive influence on lipid control, only 
total cholesterol levels changed significantly (P = 0.04). The (net 
difference) reduction in LDL-C levels was close to significant 
(P = 0.063). These results are similar to the findings of other 
studies. Nola et al. (2000) did not find a significant reduction 
in total cholesterol, triglycerides, or LDL-C levels compared 
with controls in a 6-month community pharmacy setting.33 

Kelly and Rodgers (2000) reported nonsignificant differences 
(P = 0.21) between baseline and follow-up LDL-C levels with 
a mean duration of 7 months.34 A pharmacy care program 
reported by Lee et al. (2006) found significant reductions 
(P = 0.01) in LDL-C in the first 8 months, but LDL-C was not 
reduced further from 9 to 14 months in the continued phar-
macy care group and was not significantly different (P = 0.85) 
between study groups.35 In our study, education about lifestyle 
behaviors, particularly related to food intake, may have influ-
enced lipid control positively. 

According to these diverse results from different studies, 
the effectiveness of pharmaceutical care in the control of blood 
glucose, blood pressure, and lipid levels seems to depend on 
patient behaviors and characteristics, as well as the study 

microvascular complications by 37%.6 The reduction in A1c 
levels (0.74%) in this study may be beneficial because it sug-
gests that a clinical pharmacist can significantly contribute to 
improved A1c values, which may reduce clinical complications.

Because there were several parts to the intervention process, 
it is difficult to determine which element contributed most to 
improved glycemic control. The intervention process consisted 
of pharmacotherapy optimization, education about diabetes and 
related complications, self-management support, and scheduled 
visits, which led to an intense patient-pharmacist relationship. 
However, we also demonstrated that the pharmacist-led care 
program increased patient adherence to the diabetes medication 
regimen and diabetes self-care activities. Thus, these lifestyle 
changes may have also improved glycemic control.

Despite a greater decrease in fasting blood glucose in the 
intervention group than in the usual care group (-30.28 mg/dL 
vs. -22.54 mg/dL), the difference was not significant (P = 0.410). 
In Mehuys et al. (2011),31 the control (-8.1 mg/dL) and inter-
vention groups (-14.1 mg/dL) showed significant reductions 
in fasting blood glucose between baseline and the end of the 
study—again, the difference between the groups was not sig-
nificant. In the Fremantle Diabetes study (2005), a smaller but 
statistically significant reduction (< 15 mg/dL) was observed in 
fasting blood glucose levels in patients with diabetes.32 Mourão 
et al. (2013) found a significant 21.4 mg/dL decrease in the 
intervention group versus control patients.26 The differences in 
our results may have been because of our small sample size or 
some acute disturbances (e.g., stress, dietary habits, exercise, or 
smoking) that might have affected the fasting plasma glucose 
levels of the study subjects. 

In our study, the intervention group showed significant 
decreases in SBP (P = 0.011) and DBP (P = 0.042) compared 
with the usual care group. An important finding was that 
significantly more patients in the intervention group (79% for  
SBP and 84% for DBP) than in the usual care group (56% 
for SBP and 65% for DBP) achieved the ADA target goals  

Self-Care Activities
Intervention Group, n = 75 

Mean ± SD (Median)
Usual Care Group n = 77 

Mean ± SD (Median) P Value

Total diet score Baseline  2.93 ± 1.11 (3)  2.94 ± 1.13 (3) 0.792
End of study  3.44 ± 0.85 (3.5)  2.84 ± 0.72 (2.75) < 0.001

Total exercise score Baseline  1.56 ± 2.49 (0)  1.66 ± 2.30 (0) 0.328
End of study  2.34 ± 2.33 (2)  1.57 ± 1.79 (1) 0.145

Total blood glucose measurement Baseline  3.11 ± 2.85 (3)  2.31 ± 2.50 (1.5) 0.104
End of study  3.92 ± 2.51 (4)  2.22 ± 2.23 (2) < 0.001

Total foot care score Baseline  0.22 ± 0.83 (0)  0.30 ± 0.80 (0) 0.182
End of study  1.82 ± 1.05 (2)  0.33 ± 0.76 (0) < 0.001

Smokers, n (%) Baseline  12 (16.0)  14 (18.2) 0.887
End of study  8 (10.7)  13 (16.9) 0.381

TABLE 4 Change in Self-Care Activity Scores
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design, intervention period, and the different features of the 
health system where the study was conducted.

Significant reductions in BMI (-1.24 kg/m2 vs. +0.4 kg/m2, 
P < 0.001) and waist circumference (-1.94 cm vs. +0.64 cm,  
P < 0.001) were observed in the intervention group versus the 
usual care group at the end of 12 months. There is variability 
among published results concerning the effectiveness of phar-
maceutical care on reducing BMI and waist circumference in 
different settings. In a 3-month study in Turkey, a significant 
reduction (-0.4 kg/m2) was achieved in BMI values.36 In the 
Fremantle Diabetes Study, the pharmaceutical care program 
reduced BMI from 30.0 kg/m2 to 29.4 kg/m2 over 12 months.32 
In a study by Al Mazroui et al. (2009) in the United Arab 
Emirates, a greater reduction in BMI (-1.05 kg/m2) was reported 
at the end of 12 months, but from a lower baseline value 
(28.34 kg/m2).28 In a 36-month study in Brazil by Obreli-Neto 
et al. (2011), significant reductions in BMI (-0.1 kg/m2) and  
abdominal circumference (-0.6 cm) were achieved.37 Because 
diabetes and obesity are independently associated with poor 
cardiovascular outcomes and increased mortality rates,4,38 
maintenance of a healthy body weight was an important com-
ponent of the diabetes management program in our study.

Our results, consistent with earlier studies, show that 
pharmacist-led care improved medication adherence over a 
12-month period. This care focused primarily on a patient’s 
individual situation. During the study period, the consulta-
tions with the pharmacist led to the development of a strong 
patient-pharmacist professional relationship. These consulta-
tions may have increased the confidence of patients and thus 
contributed to improved medication adherence. The often com-
plex medication regimens of patients with type 2 diabetes play 
an important role in the success of diabetes care, and this is 
associated with self-care behavior and self-management. Poor 
adherence to diabetes treatment is common among patients 
and can cause severe health complications, with an increase in 
mortality rates.20 A systematic review showed that pharmacist 
interventions might potentially improve medication adher-
ence in patients with type 2 diabetes.21 In several studies, 
high-quality communication between patients and health care 
providers, as well as patient education sessions by pharmacists, 
resulted in improvements in medication adherence in diabe-
tes.39,40 It is well documented that poor medication adherence 
among patients is associated with increased hospitalizations 
and emergency department visits and often leads to poor gly-
cemic control.41

Significant improvements were observed in self-care activi-
ties such as diet, SMBG, and foot care. This study showed no 
significant improvement in the exercise or smoking behavior 
domains. Although there was an increase in the number of days 
per week that intervention patients did exercise, the difference 

was not significant compared with usual care patients. Earlier 
studies have reported similar findings. Jarab et al. reported in 
an randomized controlled trial that a clinical pharmacist effec-
tively improved dietary habits and SMBG but not smoking ces-
sation.27 Mehuys et al. reported significant improvements in the 
domains of specific diet and foot care in a 6-month community 
pharmacy setting.31 However, Clifford et al. (2005) found no 
change in either exercise participation during the study or in 
the intensity of the exercise involved in regular activity.32 The 
significant improvements in self-care activities in our study 
might be attributable to the intense education provided by 
the pharmacist about nonpharmacological treatment and the 
availability of a different pamphlet (e.g., containing suggestions 
about a healthy diet, SMBG, and foot care) at each visit.

Limitations
This study has some limitations. First, it was conducted at a 
single center with a small number of participants and over a 
period of 12 months, so our patients may not have been com-
pletely representative of the general diabetic population. The 
patient numbers in this study may have limited our ability to 
detect improvements in some outcomes. Some cross-contami-
nation between participants in the usual care and intervention 
groups might also have occurred because the participants 
were attending the same outpatient diabetes clinic, which 
was located in a small community where many residents have 
close relationships. The Hawthorne effect, which might have 
influenced patient behaviors, also could not be excluded.42 

Moreover, because blinding the pharmacist’s activities was 
not possible, other health care providers were aware of these 
activities, so there might have also been an increase in overall 
care and attention by those health care providers. Furthermore, 
it is likely not possible to generalize these results to all phar-
macists because the participating pharmacist was well trained 
in diabetes programs as a clinical pharmacist and specialized 
in pharmaceutical care issues. Pharmacists without special 
training in pharmaceutical care of diabetes may provide more 
limited benefits to patients.

■■  Conclusions
A pharmacist-led intervention can help provide care to patients 
with type 2 diabetes in an outpatient setting, improving A1c, 
total cholesterol, blood pressure levels, BMI, and adherence to 
medication regimens. In this study, a clinical pharmacist, who 
was a qualified diabetes educator, used his expertise to help 
patients, providing knowledge about disease management, 
encouraging them to reach therapeutic and lifestyle goals, and 
supporting them in adhering to their medication regimens. 
Study results suggest that well-trained clinical pharmacists can 
be involved in diabetes care to help patients more effectively 
control their disease. This study’s results can be extended 
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to other hospitals in Cyprus by implementing clinical phar-
macy services and providing pharmaceutical care for chronic  
diseases such as diabetes.
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