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ABSTRACT* 
Patient adherence to prescribed medication 
regimens is important in diabetes care to prevent or 
delay microvascular and macrovascular 
complications such as retinopathy, nephropathy and 
myocardial infarction. In Penang Hospital, Malaysia, 
pharmacists collaborate with physicians in diabetes 
care through a pharmacist-managed Diabetes 
Medication Therapy Adherence Clinic (DMTAC) in 
the Endocrine Clinic, in operation since 2006.  
Objective: To evaluate the effectiveness of the 
pharmacist-managed DMTAC program in improving 
glycaemic control, lipid parameters and patients’ 
medication adherence.  
Method: A retrospective study among patients 
enrolled in the DMTAC program was conducted 
between September 2007 and December 2008. 
Data was included from patients with a glycosylated 
haemoglobin (HbA1c) >8% and who had completed 
eight visits with the pharmacists. Medical records 
and DMTAC forms that provided patients’ 
demographics, medication regimens, adherence 
and laboratory parameters as well as pharmacists’ 
interventions were reviewed. HbA1c, fasting blood 
glucose (FBG), low-density lipoprotein cholesterol 
(LDL), triglycerides (TG) and high-density 
lipoprotein cholesterol (HDL) were evaluated. 
Documented data of patients’ adherence to 
medication regimen [Modified Morisky Medication 
Adherence Score (MMMAS); high adherence if 
score >8, medium adherence if score 6 to <8 and 
low adherence if score <6] was also evaluated.  
Results: A total of 43 patients (53.5% females; 
46.5% Malays, 44.2% Chinese and 9.3% Indians) 
were included in the analysis. A mean reduction in 
HbA1c of 1.73% (p<0.001), mean reduction in FBG 
of 2.65mmol/l (p=0.01) and mean reduction in LDL 
cholesterol of 0.38mmol/l (p=0.007) were achieved. 
The difference in TG and HDL cholesterol were not 
significant. Patients’ adherence to medication 
regimens improved significantly with an increase in 
the mean MMMAS score from 7.00 to 10.84 
(p<0.001) after completion of the DMTAC program.  
Conclusion: The pharmacist-managed DMTAC 
program resulted in significant improvements in 
HbA1c, glucose and LDL cholesterol levels as well 
as medication adherence in patients with diabetes.  
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EVALUACIÓN DE UNA CLÍNICA 
FARMACÉUTICA PARA EL 
CUMPLIMIENTO DEL TRATAMIENTO EN 
DIABETES 
 
RESUMEN 
El cumplimiento de la medicación en los pacientes 
diabéticos es importante para prevenir o retrasar 
complicaciones micro y macrovasculares tales 
como retinopatía, neuropatía e infarto de miocardio. 
En el Hospital de Penang, Malasia, los 
farmacéuticos colaboran con los médicos en 
diabetes a través de una clínica farmacéutica para el 
cumplimiento del tratamiento en diabetes 
(DMTAC) en la clínica endocrinológica, operando 
desde 2006. 
Objetivo: Evaluar la efectividad del programa de la 
DMTAC en la mejora del control glucémico, de 
parámetros lipídicos y de cumplimiento de la 
medicación por los pacientes. 
Métodos: Entre septiembre 2007 y diciembre 2008 
se realizó un estudio retrospectivo entre los 
pacientes atendidos en el programa de la DMTAC. 
Se incluyeron datos de pacientes con hemoglobina 
glicosilada (HbA1c) >8% y que habían completado 
8 visitas con el farmacéutico. Se revisaron los 
historiales médicos y los formularios de la DMTAC 
que proporcionaron datos demográficos de los 
pacientes, medicación, cumplimiento y parámetros 
de laboratorio, así como las intervenciones de los 
farmacéuticos. La HbA1c, glucemia en ayuno, 
colesterol de lipoproteínas de baja densidad (LDL), 
triglicéridos (TG) y colesterol de lipoproteínas de 
alta densidad (HDL). También se evaluaron los 
datos de cumplimiento de los pacientes [Modified 
Morisky Medication Adherence Score (MMMAS); 
alto cumplimiento si la puntuación >8, 
cumplimiento medio si puntuación de 6 a 8 y bajo 
cumplimiento si puntuación <6]. 
Resultados: Se incluyó en el análisis un total de 43 
pacientes (53,5% mujeres; 46.5% Malayos, 44.2% 
Chinos and 9.3% Indios). Se obtuvo una reducción 
media de HbA1c de 1,73% (p<0,001), de glucemia 
de 2,65 mmol/l (p=0,01) y de colesterol LDL de 
0.38 mmol/l (p=0,007). La diferencia en TG y 
colesterol HDL no fue significativa. Después de 
completar el programa de la DMTAC, el 
cumplimiento de los pacientes de su medicación 
mejoró significativamente con un aumento en la 
puntuación del MMMAS de 7,00 a 10,84 
(p<0,001). 
Conclusión: el programa farmacéutico de la 
DMTAC produjo mejorías significativas en los 
niveles de HbA1c, glucosa y colesterol LDL, así 
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como en el cumplimiento de la medicación de los 
pacientes con diabetes. 
 
Palabras clave: Diabetes. Cumplimiento de la 
medicación. Farmacéuticos. Malaysia. 
 
 

 
 

INTRODUCTION 

The World Health Organization (WHO) reported that 
171 million people were living with diabetes mellitus 
in the year 2000, and that amount is estimated to 
double by the year 2030.1 In Malaysia, the 
prevalence of type 2 diabetes for those aged above 
30 years was 14.9% in the year 2006.2 Poorly 
controlled diabetes is associated with development 
of macro- and micro-vascular complications. 
Therefore, intensive glycaemic control is important 
in decreasing microvascular and macrovascular 
complications in type 1 and type 2 diabetes.3-5  

In order to have good glycaemic control, patient 
adherence to medication regimens is vital. 
However, adherence is still a challenge and many 
patients are noncompliant with their oral 
hypoglycaemic agents and insulin.6 Evidence has 
proven that patient education improves patients’ 
adherence and subsequently improves glycaemic 
control.7 Pharmacists play a significant role in 
educating patients through routing counseling, 
which helps to improve patient adherence.8  

Several studies have shown that collaboration of 
pharmacists with physicians in diabetes care 
improved glycaemic control.9,10 In Malaysia, 
pharmacists collaborate with physicians in diabetes 
care through Diabetes Medication Therapy 
Adherence Clinic (DMTAC). Penang Hospital is the 
first centre to start the DMTAC program, which has 
been operating since 2006 in a specialized diabetes 
endocrine clinic.  

Patients with poor glycaemic control (glycosylated 
haemoglobin, HbA1c >8%) are enrolled in the 
DMTAC program. They are identified through 
physician referrals or selected by the pharmacists 
during their routine follow-up. Once enrolled, 
patients are scheduled to meet the pharmacists 
every one to two months interval for eight 
consecutive visits. During each visit, individualized 
counseling and education are provided. The 
education includes an explanation of diabetes and 
its complications, symptoms of hypo- and 
hyperglycaemia and its treatment, medications, diet 
and exercise, and other topics that are related to 
diabetes. During every visit, patient compliance to 
medication regimens is assessed using the Modified 
Morisky Medication Adherence Score (MMMAS)11; 
[high adherence if score >8, medium adherence if 
score 6 to <8 and low adherence if score <6]. In 
addition, the pharmacists perform blood glucose 
monitoring and insulin dosing adjustments 
according to patients’ self-monitoring blood glucose 
levels. During a joint physician-pharmacist follow-
up, pharmacists will suggest titration of medication 
doses and propose additional medication which is 

deemed necessary (for instance antidiabetic agents, 
lipid lowering drugs or aspirin). 

However, the DMTAC program is still new and 
evolving. Thus, there is not much data about the 
effectiveness of this program. The purpose of the 
study is to evaluate the effectiveness of the DMTAC 
program in improving glycaemic control, lipid 
parameters and patients’ adherence in a multiethnic 
population in a specialized endocrine clinic. 

 
METHODS  

A retrospective cross-sectional study of the 
Diabetes Medication Therapy Adherence Clinic 
(DMTAC) Program was conducted in Penang 
Hospital, Malaysia, to evaluate the effectiveness of 
the program by assessing the glycaemic control, 
lipid parameters and medication adherence of 
patients enrolled between September 2007 and 
December 2008. This study was approved by the 
Medical Research Ethics Committee, Ministry of 
Health, Malaysia.  

The inclusion criteria were diabetes mellitus patients 
in the Endocrine Clinic, Penang Hospital, Malaysia, 
between 15 and 75 years of age who had a 
glycosylated haemoglobin (HbA1c) more than 8% 
and were indentified through physician referrals or 
selected by the pharmacists. Only data of patients 
who had completed eight visits with the pharmacists 
were reviewed. Patients that were lost to follow-up 
or still had on-going follow-up with the pharmacists 
were excluded. 

Medical records and DMTAC forms were retrieved 
and reviewed. The records provided information 
about patient demographics, medication regimens 
and laboratory parameters. Records regarding 
patient adherence with the Modified Morisky 
Medication Adherence Score (MMMAS) were 
included. In addition, documented pharmacists’ 
interventions that included suggestions on dosage 
adjustments as well as additions of antidiabetic 
agents, statins and insulin were reviewed.  

The primary outcome was mean difference in 
HbA1c by comparing pre- and post-intervention 
values. The secondary outcome measures included 
difference in fasting blood glucose (FBG), low-
density lipoprotein cholesterol (LDL), high-density 
lipoprotein cholesterol (HDL), triglycerides (TG) as 
well as patients’ adherence to medication regimens. 
Patient medication regimens and use of metformin, 
sulfonylureas, thiazolidinedione, alpha-glucosidase 
inhibitors, insulin and statins were reviewed.  

Data were analyzed using SPSS Version 16.0 for 
Windows. Collected data of HbA1c, FBG and LDL 
were normally distributed and therefore the paired t-
test was conducted to compare means. Data 
distribution of HDL, TG and MMMAS were skewed 
and therefore the Wilcoxon signed-rank test was 
used. Results were statistically significant if the p 
value was <0.05. 

 
RESULTS  

Seventy-six patients were enrolled in the DMTAC 
program between September 2007 and December 
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2008. Forty-three patients (57%) completed the 
eight visits with the pharmacists and had pre- and 
post-intervention data whereas 33 patients (43%) 
were either still scheduling visits with the 
pharmacists or were lost to follow-up. Therefore, 
data of the 43 patients that completed the eight 
visits were included in this study. Demographics 
and medication regimens of the 43 patients selected 
were shown in Table 1. Use of oral hypoglycaemic 
agents was shown in Figure 1. 

Table 1. Patient Demographics and Medication 
Regimens 

Demographics No. of Patients (%), 
n=43 

Age (y) 47.93 (SD=2.18) 
Gender 

 Males 
Females 

20 (46.5%) 
23 (53.5%) 

Race or Ethnicity 
 Malay 

Chinese  
Indian 

20 (46.5%) 
19 (44.2%) 

4 (9.3%)  
Type of Diabetes 

 Type 1 
Type 2 

7 (16.3%) 
36 (83.7%) 

BMI* 26.71 (SD=0.84) 
 <18.5 

18.5-24.9 
25-29.9 

≥30 

2 (4.6%) 
14 (32.6%) 
15 (34.9%) 
12 (27.9%) 

Treatment 
 OHAs † only 

OHAs† + basal insulin 
Full insulin + OHA† 

Insulin only 

6 (14.0%) 
13 (30.2%) 
16 (37.2%) 

8 (18.6%) 
Statins 41 (95.3%) 
*BMI=body mass index, †OHA=oral hypoglycaemic agent 

 

48%

33%

4%

15%
Metformin

Sulphonylurea

Thiazolidinedione

Alpha-glucosidase
inhibitors

 
Figure 1: Use of oral hypoglycaemic agents. 

Of the 43 patients that completed eight visits, 15 
(34.9%) patients were overweight with a body mass 
index (BMI) ≥25 but less than 30, and 12 (27.9%) 
patients were obese with a BMI≥30. The 
pharmacists made a total of 52 interventions (Figure 
2). The acceptance rate of physicians on DMTAC 
pharmacists’ interventions was satisfactory. 

The mean pre- and post-intervention outcome 
measures are shown in Table 2. There was a 
significant difference of -1.73% for mean HbA1c, 
which decreased from 10.82 (SD=0.31) to 9.09 
(SD=0.24) (p<0.001). Twenty-six patients (61%) 
had achieved at least 1% drop in HbA1c after 
completion of the DMTAC program (Figure 3). The 
reduction of 2.65 mmol/l (p=0.011) in mean FBG 
was also significant. Mean LDL cholesterol also 
reduced significantly by 0.38 mmol/l (p=0.007). 
However, reduction of mean TG was not significant. 
There was a reduction of mean HDL cholesterol but 
the reduction of 0.05 mmol/l (p=0.333) was not 
significant. Patient adherence improved significantly 
with mean MMMAS increasing from medium 
adherence, 7.00 (SD=0.61) to high adherence, 
10.84 (SD=0.10) (p<0.001). After the intervention, 
100% of the patients were high adherence. 
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Figure 2: Intervention completed by DMTAC pharmacists. 

*OHA= oral hypoglycaemic agent 
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Figure 3: Percentage of Patients with a specified reduction 

in HBA1c 

 
DISCUSSION 

This study showed that the pharmacist-managed 
DMTAC program significantly improved glycaemic 
control, LDL cholesterol and patient adherence. The 
mean HbA1c reduction of 1.73% was similar to a 
retrospective chart review (n=109) completed by 

Table 2. Changes in glycaemic control, lipid parameters and patient medication adherence 

Outcome measures Pre- 
Intervention 

Post- 
Intervention 

Mean  
difference P-value  

HbA1c (%) 10.82 (0.31) 9.09 (0.24) -1.73 <0.001 
FBG (mmol/l) 11.34 (0.85) 8.69 (0.62) -2.65 0.011 
LDL-C (mmol/l) 3.22 (0.18) 2.84 (0.18) -0.38 0.007 
TG (mmol/l) 2.00 (0.20) 1.88 (0.15) -0.12 0.631 
HDL-C (mmol/l) 1.19 (0.06) 1.14 (0.04) -0.05 0.333 
Patient Adherence (MMMAS) 7.00 (0.61) 10.84 (0.10) 3.84 <0.001 
*Data are mean (SD) 
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Kiel et al.12, which reported a significant 
improvement in glycaemic control of patients 
enrolled in a pharmacist-coordinated diabetes 
management program. In prospective studies 
conducted by Leal et al.13 and Coast-Senior et al.14, 
the mean HbA1c reduction of 2% after intervention 
was greater compared to this study as pharmacists 
had the rights to prescribe medications. UKPDS has 
proven that every 1% reduction of HbA1c is 
associated with a 37% risk reduction of 
microvascular complications.4 This study showed 
that 61% of patients in the DMTAC program had at 
least a one percent drop of HbA1c. Therefore, the 
DMTAC program in Penang Hospital had an indirect 
impact on microvascular endpoints in these 61% of 
patients, which as a result improved these patients’ 
quality of life.  

The mean reduction of FBG (2.65 mmol/l) was 
greater compared to retrospective study by Anaya 
et al.15 which reported a mean FBG reduction of 
1.47 mmol/l. In the Veterans Administration 
Pharmacist Program (n=23) where every patient 
was on insulin therapy, the FBG reduction was 
greater, at 3.61 mmol/l.14 

Additionally, patients’ LDL cholesterol decreased 
significantly from 3.22 mmol/l to 2.84 mmol/l. The 
reduction was greater compared to a study 
performed by Leal et al.13 that reported a mean 
reduction of 0.28 mmol/l. However, other 
retrospective studies have shown that patients’ LDL 
cholesterol did not decrease significantly at the end 
of the studies.12,15 Ninety-five percent of patients in 
the DMTAC program were taking statins and fulfilled 
the requirement of statin treatment for all patients 
with diabetes over 40 years of age as stated in the 
Ministry of Health Clinical Practice Guidelines.16 The 
two patients that were not on statins had type 1 
diabetes and were less than 40 years of age. 
Although several landmark trials20-22 have shown 
that the use of statins can reduce triglycerides by 10 
to 20%, the reduction of triglycerides was only 6% 
and not significant in this study. The difference in 
HDL cholesterol was also not significant, similar to 
study performed by Leal et al.13 However, mean 
HDL cholesterol was greater than 1 mmol/l and 
achieved the target.16  

Pharmacists provided education and counselling to 
patients enrolled in the DMTAC program. Prior to 
enrollment the patients had poor glycaemic control 
and their mean adherence was ‘medium’ with mean 
Modified Morisky Medication Adherence Score 
(MMMAS) of 7.00. It is important for patients to 
understand the nature of his or her disease and 
medication regimens to improve their adherence 
and clinical outcomes.17 Patient adherence 
improved significantly in this study and these results 

are consistent with a study showing that 
pharmacists providing patient education improved 
patient adherence.8 However, this is in contrast to 
study performed by Odegard et al. which reported 
no improvement in adherence in a pharmacist-
managed group.18  

Finally, there are limitations in this study. It is a 
retrospective review of a small population of 
patients that may not represent the entire diabetes 
population. The duration of the study was short and 
long term efficacy of this program is unknown. In 
addition, there was no control group in this study; 
therefore, it may be difficult to compare the 
effectiveness of the DMTAC program with 
physician-managed care. However, the intention of 
this study was to show the effectiveness of the 
Diabetes Medication Therapy Adherence Clinic 
program which may increase the awareness of 
other healthcare professionals to pharmacists’ 
contribution in diabetes care. It may also serve as a 
baseline for the development of this program in 
other health care institutions in Malaysia, and 
provides preliminary data regarding the 
effectiveness of the DMTAC program in Malaysia. 
Therefore, a randomized controlled prospective 
study is necessary to address these limitations. 

 
CONCLUSIONS 

The pharmacist-managed Diabetes Medication 
Therapy Adherence Clinic program significantly 
improved patients’ glycaemic control and low-
density lipoprotein cholesterol. Improvement of 
these clinical markers will eventually delay or 
decrease the incidence of unwanted complications 
of diabetes mellitus. In addition, patient adherence 
to medication regimens improved significantly. The 
findings of this study provide evidence of the 
effectiveness of pharmacists’ involvement in 
diabetes care. 
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