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Abstract

Objective: This study aimed to evaluate the impact of pharmaceutical care on pharmacotherapy optimization and health related
quality of life among Diabetes patients of endocrine clinic in Hospital Pulau Pinang, Malaysia.
Methodology: A non-experimental descriptive prospective case-control study design was chosen. A correlation study was considered
but was not applicable due to the definition of poor glycaemic control as used in this study. The general hospital is the main
government hospital in the Penang state and is situated within the city area offering tertiary care. To achieve a power of 0.7 with alpha
set at 0.05, 186 subjects were required for the study but researcher increase the sample to 253 in case of drop out. The Research Ethics
Committee of hospital and the Malaysian Medical Research and Ethics Committee approved the study. The Statistical package for
Social Sciences [SPSS] version 19 ® was used for this analysis. The level of significance was set at 0.05 for all analysis.
Results: There were no significant differences between cases and controls for any of the demographic variables that were documented.
The sample was predominantly elderly type 2 DM patients. During the study period, the median [IQR] HbA1c levels did not change
significantly in either the cases or controls at the beginning and end of the study [p>0.50 across time and between groups]. One
hundred and three drug therapy interventions were made in the cases after a full medication review and subsequent discussion with
the hospital physician. There were no significant differences in HRQOL within or between groups during the course of the study
[p>0.11]. As there were no significant differences in HRQOL in the univariate statistics, multivariate analysis was not undertaken.
Conclusion: The PC study highlights the value of the pharmacist as an information resource for patients with diabetes. This extends
to complementary medicines where potential interactions with conventional therapy may be neither suspected nor recognized.
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Background

Researchers in the United States, Europe and Asia reported
that 40%-90% of individuals with diabetes had received dietary
education. However across these continents less than 40% of
both type 1 and type 2 diabetes patients followed strict dietary
requirements and 10%-25% did not follow any meal plan. The
majority sought to balance their dietary habits with some
recommendations. This illustrates the widespread difficulty
in adhering to dietary recommendations and the discrepancy
between diabetes knowledge and self-care practices [1-7]. It
also implies other factors influence dietary behavior.
Recent systemic reviews that examined the effectiveness
of self-management training of type 2 diabetes based on
randomized controlled trials also found significant findings

on knowledge improvement regardless of the educational
strategies used [8-10]. With regular reinforcement, knowledge
level can be sustained for 24 months [11-13].
Patient education appears more effective in younger patients
particularly knowledge outcome [12]. No other demographic
variable is reposted in relation to knowledge improvement in
the meta-analysis. Whereas health literacy literature indicates
older subjects, those with less education, minority ethnic groups
and do not speak English are factors associated with low health
literacy. These subjects often benefit less from education
interventions [15 -17]. The positive effects of knowledge
outcomes via diabetes education must be interpreted within
the methodological limitation like possible contamination due
to infeasibility of participant blinding, lack of uniform measures
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of knowledge and the validity of the tools use [9,10,15,18,19].
Hence the next question is to investigate whether the
beneficial effects of education go beyond knowledge.
Addressing the complications of DM with appropriate
modification in pharmacotherapy is essential component in
reducing the morbidity and mortality associated with type 2
DM. Optimal pharmacotherapy will continue to be reviewed
and modified according to the ongoing results of large-scale
trials. It is also clear that multifactorial interventions targeting
lifestyle modification and appropriate pharmacotherapy are
necessary in DM. Recent studies showed remarkable results
in management of DM by increasing pharmaceutical care on
patient-centered interventions. This study aimed to evaluate
the impact of pharmaceutical care on pharmacotherapy
optimization and health related quality of life [HRQOL] among
Diabetes patients of endocrine clinic in Hospital Pulau Pinang,
Malaysia.

Methodology

Method design
A non-experimental descriptive prospective case-control study
design was chosen. A correlation study was considered but
was not applicable due to the definition of poor glycaemic
control as used in this study.
Setting
As 70% of people with diabetes in Malaysia receive treatment
in the government healthcare system [20], data was collected
from government healthcare settings. The general hospital
is the main government hospital in the Penang state and is
situated within the city area offering tertiary care. Subjects
were not recruited from private clinics and hospitals due to
problems with accessibility and differences in socio-economic
status which could bias the outcomes.
Sample size
For logistical reasons the study had to be a manageable
size within the period of study, so the investigator chose
the sample size using the medium effect size of Gamma
y = 0.25. To achieve a power of 0.7 with alpha set at 0.05, 186
subjects were required for the study but researcher increase
the sample to 253 in case of drop out.
Framework
Investigator prospectively follow-up each selected patient
at the time of appointment with the physician. Eventually
duration of three month of second visit so researcher [clinical
pharmacist] aimed to follow-up for duration of one-year
including four-consecutive follow-ups and determines the
impact on pharmacotherapy optimization and HRQOL of
the patient.
Key definition
Even though glycated haemoglobin [HbA1c] is the gold
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standard for glycaemic assessment, it was not consistently
measured for all diabetic patients in the healthcare system
where the study was done. Therefore for the purpose of
this study, poor diabetes control was defined as the mean
of minimum of three fasting blood glucose [FBG] readings
of more than 7 mmol/L in the last year. Prior studies have
shown that FBG of more than 7 mmol/L is associated with
increased micro-and macro-vascular complications [21-24].
Ethical issues
The Research Ethics Committee of hospital and the Malaysian
Medical Research and Ethics Committee approved the study.
Written consents which included information to access the
subjects’ medical records were taken from all participants
before the interviews. For those who were illiterate and not
able to give their signature, thumbprints were used instead.
The medical records were sourced for two pieces of information.
First, the subjects’ glycaemic status was attained namely
fasting blood glucose levels to assist the investigator in
identifying the potential subjects [inclusion criteria]. Second,
the subjects’ current medication[s] was attained since research
question three sorts to identify any relationship between
medication concordance and poor glycaemic control. No
other data was extracted from the medical records. Viewing
and extracting information from the subjects’ medical records
was done solely by the investigator either at the medical
in-patient wards or the medical outpatient clinics during
official working hours.
Places of data collection
Data collection was done in out-patient departments at the
doctors’ consultation rooms.

Statistical analysis

The Statistical package for Social Sciences [SPSS] version
19® was used for this analysis. The level of significance was
set at 0.05 for all analysis.

Results

Demographics
In this study, two hundred and fifty three patients were
recruited, from the Diabetes Outpatient clinic Hospital Pulau
Pinang, comprising 127 cases and 126 controls (Chart 1). There
were no significant differences between cases and controls
for any of the demographic variables that were documented.
The sample was predominantly elderly type 2 DM patients
(Table 1).
Glycaemic Control
During the study period, the median [IQR] HbA1c levels did
not change significantly in either the cases or controls at
the beginning and end of the study [p>0.50 across time and
between groups] (Table 2).
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Table 3. DQOL for cases and controls at study entry and at 6 months. Data
are median [IQR].
Cases n=127
Control n=126
Satisfaction
Impact
Worry
Total

Case
Control
Case
Control
Case
Control
Case
Control

P
Case vs
control

Study entry

1.9 [1.4, 2.5]
1.7 [1.4, 2.4]
2.0 [1.8, 2.4]
2.2 [2.0, 2.6]
1.7 [1.3, 2.3]
1.8 [0.9, 2.6]
1.9 [1.6, 2.3]
2.0 [1.5,2.3]

0.46
0.66
0.12
0.43

12 months

2.1 [1.9,2.8]
1.9 [1.2, 2.4]
2.5 [2.1, 2.80]
2.3 [1.8, 2.5]
2.1 [1.6, 2.6]
1.9 [1.4, 2.5]
2.3 [1.9, 2.6]
2.1 [1.5, 2.4]

P
Case vs
control
0.20
0.69
0.71
0.60

P
Study
entry
–12
months
0.69
0.67
0.62
0.28
0.14
0.26
0.11
0.38

Table 4: Categories of interventions

Chart 1. Consort diagram showing patient numbers at key
time-points in the study between recruitment and close-out.
Table 1: Patient demographics for patients enrolled in the intervention study
Cases
Controls
P
Total number
Type 2 DM [%]
Age [years]
Male [%]

127
98 [77.2]
62±12
66 [52%]

126
101 [80.2]
61±12
62 [49.2%]

0.34
0.49
0.21

Intervention
Addition of a drug

n [%]
42 [41]

Cessation of drug

21 [20]

Adverse drug
reaction
Drug/food interaction
Compliance

3 [3]

Dose increase

Table 2: HbA1c [%] levels over time. Data are median [IQR].
Study entry

12 months

Cases [n=127]

8.1 [7.2, 9.0]

7.8 [7.3, 8.9]

0.53

Control [n=126]

8.5 [7.2, 97]

8.2 [7.3, 8.9]

0.54

P

0.76

0.51

24 [23]
5 [5]
8 [8]

Example
Addition of metformin to a poorly
controlled obese type 2 DM patients on insulin therapy
Patients with contraindications
to the use of NSAIDS change to
regular paracetamol dosing
Rash to statins
OHAs – advice with respect to timing of doses and meals
Patients had discontinued low dose
aspirin – advice to restart
Lipid levels remaining high, increase simvastatin dose

P

Health-related quality of life
Responses to HRQOL questions were rated on a Likert scale
from 1 to 5, with higher scores indicating greater dissatisfaction
[reported as “satisfaction”], impact [reported as “impact”], and
worry [reported as “worry” regarding their diabetes. There
were no significant differences in HRQOL within or between
groups during the course of the study [p>0.11] (Table 3). As
there were no significant differences in HRQOL in the univariate
statistics, multivariate analysis was not undertaken.
Drug therapy interventions
One hundred and three drug therapy interventions were made
in the cases after a full medication review and subsequent
discussion with the hospital physician (Table 4). All drug
therapy suggestions that were discussed with the hospital
physician were implemented. No interventions were made
in the control group as there was no medication review in
this group by the investigator.

Complementary Medicines [CMs]
During the study it was determined that 16% of patients were
taking at least once CM, usually without the knowledge of
the hospital physician. Fourteen different CMs were being
consumed and 9 of these [64%] had the potential to interfere
with another medication or affect an existing disease state
in the individual patient (Table 5).

Discussion

The overall level of glycaemic control in the majority of the
present patients was suboptimal [25]. It is well documented
that good glycaemic control with HbA1c levels of less than
7.0% results in health and cost benefits in the diabetic patient
[26 -30]. As diabetes progresses, the level of glycaemic control
generally worsens and it may have been that these patients
had a long duration of diabetes, making attainment of good
glycaemic control more difficult [7].
In the context of this small-scale pilot study it may be
that more regular patient contact either by more frequent
clinic appointments or via the telephone would have been
an important factor in influencing glycaemic control. Asking
patients to attend more regularly may have had an impact
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Table 5. Complementary medicine use among cases and controls of
the study
Cases:= 127
Number of patients taking CMs = 21
[16.5%]
Number of CMs = 8
Omega – 3 fish oil
Chromium
Gingko biloba
Gotu-cola
Glucosamine
Cod liver oil
Thiamineact
Thiamine

Controls = 126
Number of patients taking CMs
= 20 [16%]
Number of CMs = 6
Herbalax®
Linseed and Garlic
Grape seed Extract
Fish Oil and glucosamine

on their HRQOL [31], however more regular contact via
the telephone may prove effective [32]. Other educational
strategies, such as a regular newsletter addressing different
aspects of maintaining good glycaemic control may also have
been benefit [33-36]. A longer duration of study may also
have been important to see changes in the glycaemic control.
HRQOL is a widely accepted endpoint in intervention
studies. HRQOL endpoints that are related health care have
been used to adjust measures of effectiveness for clinical
decision making and resource allocation, and to evaluate
drugs and health-care programs in many areas [37-38]. In the
present study, the DQOL did not change in any dimension
over the six-month period in cases or controls.
The DQOL was developed for the DCCT [31]. It was postulated
that HRQOL might be worse in the DCCT intervention group,
due to the increased incidence of hypoglycaemia and the
increased demands of intensive therapy. However, there was
no intervention-specific difference in HRQOL mean and total
scores. The present study was more demanding for the patient
as they had to attend the outpatient clinic more regularly.
This did not worsen the individual “satisfaction” scores. While
the DQOL is a diabetes-specific HRQOL tool [31], it would
have been useful to have used a general health related QOL
tool such as the SF-36 [39]. Multiple indexes of HRQOL are
preferable because no single standard measure exists for
assessing the effects of clinical interventions in diabetes [40].
Drug therapy interventions were a result of the PC process
[41]. During the process, drug-related problems were identified,
discussed with the patient and the physician and changes to
the patients medications were then considered. These types
of interventions are well described in the literature [16, 36,4749]. As only one measure of clinical outcome was followed in
the present study, it can be concluded that the drug therapy
interventions did not result in improvement in glycaemic
control. If multiple clinical outcomes had been measured
and followed [e.g. lipids, BP, BMI], the effect of these drug
therapy interventions may have been seen.
The use of CMs in patients with diabetes has been described,
but the surveys all have methodological differences, making
comparison difficult [46 - 49]. It is clear that the present
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patient group was consuming CMs and some of these CMs
may have the potential for CM-drug interactions or CMdisease interactions. This would increase certain monitoring
requirements in a diabetic patient. The importance of a
complete patient medication history as part of the PC process
becomes paramount.
High-risk patients were targeted on the basis that they
would have the greatest potential for clinical benefit from the
PC program [50]. It is also possible that the multiple problems
and complexities of care facing these patients blunted the
impact of the PC program. In addition these patients are usually
reviewed by up to five different HCPs, including a hospital
physician after referral by their general practitioner to the
clinic. Even with this level of care, HbA1c l levels below 8%
were not achieved in most of the case and control subjects.
The value of adding a pharmacist in this setting appears to
be related to the medication review process. The medication
review process is an important part of the management of
the diabetic patient, and showed benefits in highlighting
the use of CMs and drug therapy changes.
There has been a small-scale study of a PC program in a
diabetic outpatient clinic involving 39 urban African-American
patients [50]. A range of interventions was implemented in
addition to medication counseling. The mean HbA1c at the
beginning of study was >12% and 9.2% at the end, a level
that is still substantially higher than that seen in the patients
recruited to the present study. Given the very high initial
HbA1c levels in the patients recruited, it is not surprising that
a positive result was achieved. Recent evidence suggests
that there is no threshold HbA1c level for vascular benefit
in diabetes [51]. Although the data from restricted sample
in the present study, didn’t show a significant reduction in
HbA1c even a small improvement as a result of a PC program
may prove cost effective.
Thirty-nine interventions were implemented in the
case group. These interventions involved a wide range
of medications, not just hypoglycaemics. While these
interventions did not result in a significant improvement in
glycaemic control over a six-month period, it may be that
additional vascular risk factors, such as blood lipid and BP
may have improved. These secondary endpoints were not
considered in the present study.
During the process of medication review, one in six patients
was found to be consuming one and two CMs. Of these CMs,
64% had the potential to interact with prescribed medicines
or have a potential effect on an existing disease state in
the patient. The use of CMs in type 2 DM warrant further
investigation and in particular impact of these CMs requires
review.
The present study highlights the value of the pharmacist
as an information resource for patients with diabetes. This
extends to CMs where potential interactions with conventional
therapy may be neither suspected nor recognized. The present
data and those of others suggest that a larger evaluation of
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a PC program for diabetes in the primary care setting may
be valuable. The service was offered by a single dedicated
clinical pharmacist who had completed self-directed diabetes
care training. When reviewing the ability of this service to be
adapted to the wider community, Diabetes training of the
service provider must included as part of the study design.
Limitation of the PC model
Future studies need to collect further demographic
information including duration of diabetes, presence of
complications [such as cardiovascular disease], and ethnicity.
This information may have helped to explain the poor level
of glycaemic control seen in this group of patients and if
collected enable the pharmacist to provide more targeted PC.
Future studies need to follow all patient end points relevant
to diabetes care including lipid levels, BP, microalbuminuria
and body mass index [BMI]. While some of these parameters
were inclusion criteria, they were not followed as part of the
present pilot study and this is a major limitation. It may well
be that even though glycaemic control did not improve in
the present study, these other important endpoints that
were not followed, may have improved.
A larger cohort and longer study would have been
necessary to see statistically significant changes in the various
parameters. This study was carried out over a six-month
period. It may be that with this cohort of poorly controlled
patients with diabetes, a longer time frame may have been
necessary. A longer time frame would have allowed for
further educational strategies to be implemented and for
more contact with the patient.
While the DQOL is a diabetes specific HRQOL tool [31], it
would have been useful to add a health related QOL tool, such
as the SF-36 [39]. Multiple indexes of HRQOL are preferable,
as one tool does not assess all aspects of HRQOL.
This study identified for the first time a high usage of CMs
in high-risk diabetes patients. A larger detailed study of CM
usage in patients with diabetes would provide valuable data
to further address this issue.
The patient satisfaction survey was developed for the
present study and as such was a non validated tool. A larger
cohort and more studies would be needed to fully validate
the instrument.
A single pharmacist with diabetes specific training
completed the intervention. For this intervention to be able
to be widely used in the community, pharmacists would have
to complete a diabetes related training course.

Conclusions

The PC study highlights the value of the pharmacist as an
information resource for patients with diabetes. This extends
to CMs where potential interactions with conventional therapy
may be neither suspected nor recognized. The present data
and those of others suggest that a larger evaluation of a
PC program for diabetes in the primary care setting may
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be valuable. The service was offered by a single dedicated
clinical pharmacist who had completed self-directed diabetes
care training. When reviewing the ability of this service to be
adapted to the wider community, Diabetes training of the
service provider must included as part of the study design.
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