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Preface

Senior Director of Pharmaceutical Services
Ministry of Health, Malaysia

In the name of Allah, the most gracious the most merciful.

Diabetes Mellitus (DM) is a chronic and potentially disabling disease. In Malaysia, it is a major clinical concern
as the prevalence of Type 2 DM is increasing at an alarming rate. DM is a costly disease to manage because of
its chronic nature and its complications. Healthcare institutions are challenged to manage the growing burden of
this disease with limited healthcare resources. Recognizing the issues and challenges above, the Pharmaceutical
Services Division, Ministry of Health has taken the initiative to conduct this study on “Drug Utilization in the
Treatment of Diabetes Mellitus in the Ministry of Health Facilities”.

This study focuses on examining the drug utilization pattern in the treatment of DM and adherence of DM patients
towards their medication. The publication of this report is clearly relevant to current health situation in Malaysia as
it highlights burden of disease across the country.

We recognize that this study is a valuable source of information for the Pharmaceutical Services Division, Ministry
of Health and health care providers at large. The findings of this report can be used to plan and recommend new
strategies to improve the management of DM.

| wish to congratulate the Pharmacy Practice and Development Division and the research core team for
spearheading their success in this national research project.

| would also like to thank the investigators and the R&D section of Pharmaceutical Services Division for
painstakingly ensuring the completion of this study.

Finally, a special thanks to National Institutes of Health for the research grant provided in support of this national
research.

Vé/\)g,u_
Dato’ Eisah binti A. Rahman

Senior Director of Pharmaceutical Services
Ministry of Health, Malaysia
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Executive Summary

Diabetes Mellitus (DM) is a costly disease to
manage because of its chronic nature and severity
of complications. Treatment of DM incurred high
healthcare cost in both developed and developing
countries. In Malaysia, treatment of DM is provided by
all Ministry of Health (MOH) healthcare facilities and
treatment may vary according to types of facilities.
These differences may be associated with the
utilization pattern and patient’s adherence to therapy
and it is important to link actual medication therapy
and the direct medical cost in the management of
Malaysian DM patients. Thus, this study is to describe
the utilization of medications in the treatment of DM
in the MOH healthcare facilities and DM patient’s
adherence towards their medication.

This is a cross-sectional study in 94 MOH health
facilities from November 2010 to December 2011.
The healthcare facilities were categorized as National
Referral Hospital, State Hospitals, Hospitals with
Specialist, Hospitals without Specialist and Health
Clinics. Patients were selected by the method of
systematic random sampling and screened based
on the inclusion and exclusion criteria. Face-to-face
interview and retrospective data retrieval of patients’
medical record were conducted. The questionnaire
and Morisky’s four questions adherence scale were
utilized during the interview.

A total of 2,509 (88.2%) patients were included in the
study. The findings showed that variables for age,
gender, race, marital status, household income, and
occupation were essential components in examining
its impact towards DM care. Most of the patients were
between 45 to 55 years old and were burdened with
co-morbidities. The observed trend in disease status
showed that DM is closely related to co-morbidities
such as hypertension, cardiovascular diseases, and
hyperlipidaemia; more commonly in patients with
more than 5 disease years.

A total of 14.6% of DM patients have yet to be initiated
with insulin while 84% and 78.9% of patients had
poor control of HbAlc and fasting blood glucose.
In terms of drug utilization and medication cost,
there was no significant difference in the pattern of
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medication used for the first-line treatment of DM
among type of facilities. Biguanides, sulphonamides,
urea derivatives, and insulin are the top three DM
medications. Insulin usage ranges from 25.6%
at Hospitals without Specialist to 57.8% at State
Hospitals and this corresponds to 2.5 to 7.0 times
increment from National Health and Morbidity Survey
(NHMS) Il

Use of non-antidiabetic agents (ADA) corresponds
with the top 10 co-morbidities. These include platelet
aggregating inhibitors, ACE-inhibitors and statins.
The pattern of treatment for co-morbidities showed
significant differences among facilities and may be
due to the degree of severity of DM patients. Also,
the policies of categorizing A*/A/KK has led to these
medications being less commonly prescribed in
Hospitals without Specialist and Health Clinics.

Adherence is an issue that DM patients need to
improve. This study found that race, household
income, and age were significant indicators for poor
adherence. The odds ratio (OR) for age showed it
contributed to almost one time lower in adherence. The
OR for inter-racial differences found that both Chinese
and Indian patients were about 0.7 times more likely
to be non-adherence than Malays. Household income
of less than RM1,000 per month similarly showed a
0.8 times less adherence compared to households
earning between RM1,000 to RM3,000 per month.

Pharmacists had been giving counselling to patients
and the personalized approach by pharmacist
had shown positive impact on Diabetic Medication
Therapy Adherence Clinic (DMTAC) patients. The
study findings, however, showed no improvement
in adherence between those who attended DMTAC
and those who have not. These findings might not be
generalizable since most facilities had a very small
percentage of DM patients and they are usually the
problematic or difficult patients; this could have led to
the rather uneventful findings.

Finally, this study showed that there is no significant
difference in the utilization of medication among
health facilities in the treatment of DM. Adherence
is still an area of concern and collaboration between
healthcare professionals is vital for better treatment
outcome.
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Drug Utilization in the Treatment of Diabetes Mellitus in the Ministry of Health Facilities

1.0 INTRODUCTION

Diabetes Mellitus (DM) is defined as a group of
metabolic diseases whose common feature is an
elevated blood glucose level (hyperglycaemia).
Chronic hyperglycaemia is associated with the long-
term consequences of diabetes that include damage
and dysfunction of the cardiovascular system, eyes,
kidneys and nerves. The complications of diabetes
are often divided into two groups: microvascular
(retinopathy, nephropathy and neuropathy) and
macrovascular (ischaemic heart disease, stroke,
peripheral vascular disease). These estimates relate
to the direct burden of diabetes as a proximate cause
and do not include the attributable burden of diabetes
to renal failure and cardiovascular disease in both
Type 1 & 2 DM patients. Also an increased prevalence
of cardiovascular risk factors will lead to higher
cardiovascular morbidity and mortality. These risk
factors include dyslipidemia, hypertension, smoking, a
positive family history of premature coronary disease,
and the presence of micro or macroalbuminuria.

The 6" Edition of Diabetes Atlas' showed that an
estimation of 382 million people in the world currently
have diabetes and is expected to rise to 592 million
by year 2025. Western Pacific emerged as the region
with 138 million, the highest number of people with
diabetes.

A similar trend is observed in Malaysia. From the
earlier studies?® and subsequent first National Health
& Morbidity Survey (NHMS), Il and III*6; Malaysia
showed a similar global rising trend. The prevalence
of DM among adults in NHMS 20117 was 15.2% (95%
Cl: 14.3-16.1) where 7.2% (95% CI: 6.7-7.7) were
individuals with known diabetes and 8.0% (95% ClI:
7.2-8.7) was undiagnosed diabetes. The rising trend
was further confirmed in several other small local
studies in Malaysia®®.

Separate estimates of the total attributable burden
of diabetes are being reported. DM was estimated to
be the 29" leading cause of burden of disease in the
world in 1990, accounting for 1.1% of total years lived
with disability (YLD), around the same percentage
as respiratory infections or malignant neoplasms™.
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In Version 1 Global Burden of Disease (GBD) 2000
estimates, published in the World Health Report
2001", DM is the 20" leading cause of YLDs at global
level, accounting for 1.4% of total global YLDs.

DM is a chronic, multi-factorial metabolic disease
that requires continuing medical care and patient
self-management education to monitor and maintain
good glycaemia control towards preventing acute
complications and to reducing the risk of long-term
complications. Diabetes care is complex and requires
other consideration, beyond glycaemia control, such as
obesity and cardiovascular risk factors be addressed.

Prospective randomized clinical trials such as the
Diabetes Control and Complications Trial Research
Group (DCCT) in Type 1 Diabetes™ and the U.K.
Prospective Diabetes Study (UKPDS) in Type 2
Diabetes™ '* have shown that improved glycaemia
control is associated with sustained decreased rates
of retinopathy, nephropathy, and neuropathy™. In
these trials, treatment regimens that reduced average
HbA1C to ~7% (~1% above the upper limits of normal)
were associated with fewer long-term microvascular
complications; however, intensive control was found to
increase the risk of severe hypoglycaemia and weight
gain'™ . DM is also associated with a large variety of
complications and a greater risk of all manifestations
of atherosclerosis™®.

Management of DM requires both lifestyle changes,
non-pharmacological approach in combination with
the use of pharmacological agents to address the
multiple pathophysiological defects which includes oral
antidiabetic agents (ADAs) as well as insulin therapy.
This importantly incorporates the principles of self-
management through patient education and patient
self-empowerment. DM, where in current context,
the presence of the Medicine Therapy Adherence
Clinics (DMTAC) managed by a multidisciplinary
team of physicians and specialist, primary care
doctors, pharmacists, nurse educators, dieticians
would be ideal. Involvement of the patient families
would be much encourage and add a more holistic
approach into the program. The team-based approach
allows flexibility in delivery of care, and improves
communication between healthcare professionals.
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The goal of glycaemia management is to achieve
HbA1C levels as close to normal as possible in the
absence of hypoglycaemia, is difficult to achieve. The
failure of clinicians and their patients with diabetes

to implement currently available interventions
aggressively and effectively, the so-called “therapeutic
inertia”, is the major barrier to good care.

Type 1 Diabetes Mellitus insulin remains the main
treatment in patients with Type 1 DM. Intensive insulin
therapy is required to provide physiological insulin
replacement. This is most commonly prescribed by
using both quick-acting insulin to provide mealtime
cover in combination with long-acting insulin to provide
basal or background cover commonly referred to as
a “basal-bolus” insulin regimen. The use of metformin
treatment alongside insulin has increased in patients
with Type 1 DM. Recent studies have suggested that
metformin might benefit Type 1 DM patients who
are overweight, are receiving large doses of insulin,
or have HbAlc > 8%. The co-existence of insulin
resistance in patients with Type 1 DM is a new area of
therapeutic interest'.

Type 2 Diabetes Mellitus is based on two key
metabolic abnormalities in Type 2 DM - insulin
resistance and impaired insulin secretion. The current
locally available groups of oral antidiabetic agents
include sulphonylureas and metiglinides which
act as insulin secretagogues to directly stimulate
insulin secretion; biguanide (such as metformin) and
thiazolidinediones (TZD) which act to improve insulin
sensitivity and alpha glucosidase inhibitors which
delay intestinal carbohydrate absorption, hence
reducing the need for post-prandial insulin secretion.

Type 2 DM is a progressive disease and data from
UKPDS showed that beta cell function decreased
from 50% to 25% of 6 years therapy regardless of
therapeutic agents used”. The use of a single agent
in DM is inconclusive. The UKPDS also demonstrated
that the use of single therapy was questionable
where the number of adequately controlled DM
patients declined from 50% to 25% after 9 years™
2 The ADOPT trial??, compared the effectiveness
of rosiglitazone versus metformin and sulphonylurea
in newly diagnosed patients with Type 2 DM, it was
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found that monotherapy failure at 5 years was
least for rosiglitazone compared to metformin and
sulphonylurea (15%, 21% and 34% respectively)?.
However, in these studies, treatment with rosiglitazone
was associated with more weight gain and edema as
well as increase cost in comparison to metformin and
sulphonylurea. Due to the multiple pathophysiological
defects in the majority of Type 2 DM patients, early
combination therapy using oral antidiabetic agents
with different mechanisms of action and subsequently,
the addition of insulin with aggressive intensification
of treatment regimens is the current recommended
approach to optimize glycaemia management in Type
2 DM,

Metformin is universally recommended as first-line
therapy in both the obese/overweight and non-obese
patients with Type 2 DM while sulphonylureas should
usually be used as second or third-line agents®. The
thiazolidinediones have also been recommended as
second and third-line agents.

As mentioned earlier, DM patients are exposed to
higher cardiac risk. The increased in cardiac risk
warrants aspirin to be given and an angiotensin-
converting-enzyme ~ (ACE) inhibitor  therapy.
Multifactorial interventions to simultaneously address
these risk factors aggressively have been shown
to reduce macrovascular disease® and mortality in
patients with Type 2 DM, particularly in those who have
had prior cardiovascular events.

Thus, DM is a chronic and expensive disease to treat.
The treatment depends on the severity of disease and
its complications. A study in China? has estimated
that for the urban population, the direct medical costs
of diabetes are US$451/year for someone without
complications, rising to US$1,694/year for people
with complications. In Australia®, cost is much higher
at US$3,012/year for those free of complications,
US$6,784/year for those with microvascular
complication and US$7,256/year for those with both
macrovascular and microvascular complications.

Once diabetes develops, it is a costly disease to
manage because of its chronic nature and severity of
complications®. Over 70% of diabetes related cost is
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attributed to its complications, particularly for macro-
vascular diseases which most commonly occur in Type
2 diabetics®. In a multi-centre study from Pakistan
Khuwaja et al, reported that a substantial number
of people with diabetes were suffering with macro-
vascular complications®. In India, Ramachandran and
colleagues reported that diabetes is more common
in the higher socio economic class while diabetes
complications are more prevalent among the lower
socio economic class®. When diabetes and its
complications affect the principal breadwinner; the
choice between healthcare expenses and food or
clothing can trap the whole family in a downward spiral
of worsening poverty and health®.

Globally the direct healthcare cost of diabetes for
people in the 20 to 79 age group is estimated to be at
least USD$548 billion in 2013". Diabetes alone claims
on average around 8% of total healthcare budgets in
developed countries®. The healthcare cost of one
diabetic patient varies hugely between countries e.g.
from USD$13 in Bangladesh to USD$11,157 in the
USA per year®.

The economic aspects of diabetes and its care
continue to attract attention as the world diabetes
epidemic progresses and healthcare systems remain
under pressure to accomplish more and more within
constrained resources'. The economic burden
resulting from diabetes is a major concern for many
developed and developing countries. Medical cost is
two to three fold higher®® and the economic cost is
two to five folds higher in people who have diabetes
compared to those without diabetes®.

The increasing healthcare cost is limiting healthcare
resources all over the world especially in developing
countries. There is dire need of urgent attention and
action to initiate and augment prevention programs
against this disease to reduce the cost burden to
society. The governmental and non-governmental
organizations,  diabetes  associations,  health
professionals and persons with diabetes themselves
need to be aware of the current and future economic
impact of this disease on the individual, family, society
and healthcare institutions'.
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Studies on the cost of diabetes are scanty in the South
Asian region. In this era of scarce resources and
rising cost, it is critical to have an understanding of the
economic aspect of diabetes in order to develop and
implement sound public health and prevention policies.

In Malaysia, pharmacological treatment of DM is
available in both hospitals and health centers. The cost
of drug treatment also depends on the type of drugs.
Under the Ministry Of Health (MOH) Drug List™, drugs
are categorize as A%, A, AKK, B and C. A* is only for
consultant, A is for specialist, while B and C are meant
for ordinary medical doctor and assigned allied health
officer. It is commonly understood the cost of A* drugs
are the most expensive while category C drugs being
the cheapest. The list of drugs kept at the pharmacy is
also dependent on the type of facility.

The role of pharmacists in DM research will
complement the function of doctors in optimizing
patient management. With the implementation of
compulsory four-year service of newly graduated
pharmacists, lack of manpower cannot now be used as
an excuse for not practicing clinical oriented pharmacy
practice. Clinical pharmacy is a discipline in pharmacy
where pharmacists are also actively involved in the
clinical care of patients, in collaboration with the
doctors. There is ample evidence elsewhere to show
that pharmacist interventions leads to clinical positive
outcome in patient care in particular in achieving
optimal care®.

The Pharmaceutical Services Division of MOH
has instructed all state hospitals, hospitals with or
without specialists and health clinics with more than
4 pharmacists, to set-up DMTAC. The main purpose
of The Diabetes Medication Therapy Adherence Clinic
(DMTAC) is helping diabetic patients improve their
medication adherence level and glycemic control*.
It is conducted by pharmacists in collaboration with
physicians. Criteria to enrol patients in DMTAC
services are patients with poor glycaemic control
(HbA1c > 8%), fasting blood sugar > 6.1mmol/L, 2
hours post-prandial sugar level > 8.0mmol/L, diabetics
with co-morbidities/multiple medications and diabetics
with macrovasular and microvascular complications.
Patients are identified through physician referrals or
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selected by the pharmacists during their routine follow-
ups. The patients enrolled in this clinic will be followed
up where they will receive medication adherence
assessment, identification and management of drug
related problems, medication counselling, monitoring
of clinical outcomes and diabetes education by the
pharmacists.

Currently there is no reported nationwide study on the
utilization pattern of drugs and patient’s concordance
in the treatment of DM and the factors associated
with it in MOH healthcare facilities. In addition there
is no study that links actual drug therapy and the
direct medical cost in the management of Malaysian
DM patients. Thus this study aims to determine the
utilization pattern and direct cost of treatment of DM in
MOH healthcare facilities.
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2.0 OBJECTIVE

To describe the utilization of medications in the
treatment of Diabetes Mellitus (DM) in the Ministry of
Health (MOH) healthcare facilities and adherence of
DM patients towards their medication.

2.1 Specific Objectives:

1. To determine the utilization pattern of medications
used in the treatment of DM by type of healthcare
facilities.

2. To assess the adherence of DM patients towards
their medications.
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3.0 METHODOLOGY

3.1 Overview of the Research Design

This is a cross-sectional study on patients diagnosed with DM at MOH healthcare facilities, conducted as shown
in the algorithm of research framework (Figure 1).

Diabetic

prescription » Pharmacy

SAMPLING (n = 2,846)

Patient selection by systematic
random sampling and screened based
on the Inclusion & Exclusion Criteria

Patient Information Sheet (PIS)
+

&S ing
Process

>

Informed Consent Form (ICF)

NO
EXCLUDED

) 4

Eligible

Face-to-face Interview
(DUS Questionnaire)

Patient Medical Record Review
(trace 12 months retrospectively;
Study Instrument - DUS Questionnaire)

v v
Hospital: Health Clinic:
1. Out - Patient Medical Records 1. Diabetic Patient’s Record (green book)
2. In - Patient Medical Records 2. Out - Patient Medical Records

DATA
ANALYSIS

Figure 1: Algorithm of Research Framework
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3.2 Sampling

3.2.1 Study Population

All diabetic patients who attended DM follow-up clinic
in MOH facilities from November 2010 to December
2011 were screened. Screening was done according
to the inclusion criteria: adults 18 to 65 years old,
pharmacologically treated for DM with and without
co-morbid diseases, and have been treated for
DM a minimum of one year. Exclusion criteria were
incomplete or illegible prescriptions and irretrievable
or incomplete patient records.

Eligible patients were asked for consent using the
consent form (Appendix 1). Patients were briefed
on survey outline, and Patient Information Sheet
(Appendix 2) was given. Ample time was given to
patients for any enquiries regarding the survey.

3.2.3 Sampling Size Calculation

Illiterate, poor socio-economic, and patients with
disabilities were given extra careful explanations.

3.2.2 Sampling Method

A one-stage stratified random sampling approach was
used due to the non-homogeneity of drug availability
in the different healthcare facility types. The facilities
were classified into five types - National Referral
Hospital, State Hospitals, Hospitals with Specialist,
Hospitals without Specialist and Health Clinics. Private
healthcare facilities and university hospitals were
excluded in this study. The sampling units for this study
are DM patients who attended the MOH healthcare
facilities. For those facilities with problems in achieving
the allocated number of sample, the investigators
agreed to use purposive sampling method to recruit
patients.

The sample size of the study was calculated by Proportional Allocation of Stratified Random Sampling formula®;

Z 1 iNhay(l—%)
N &5 P

LNPh(lP) é

82+ z

=1 y

Legend:
P, Facility prevalence
Py Malaysia’s prevalence
N Total (Facility) population
£ (Presicion) 0.1
1.96
n Total sample size

n Sample size of each stratum

h

with a 95% degree of confidence and 10% degree of precision, 15% prevalence of DM based on the 2006 NHMS
Il findings. The minimum sample size calculated was 2,069 DM outpatients from 94 selected facilities (Appendix
3). To cater for possible dropouts, the sample size was inflated by 37.5% to 2,846.
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The distribution of facilities and the distribution of patients according to facility types following completion of the
study are specified in Table 1.

Table 1: Distribution of Type of Facilities

Facility Type Number of Facilities Minimum Sample (isnafgtp;%?ijz"z,)
National Referral Hospital 1 92 127
State Hospitals 13 353 486
Hospitals with Specialist 22 454 624
Hospitals without 30 421 579
Specialist
Health Clinics 28 749 1,030
Total 94 2,069 2,846

3.3 Instrument and Method for Data Collection

Data was collected using two techniques - Face-to-face interview and Medical Record Review. The questionnaire
(Appendix 4) comprises of 2 sections as summarized in Figure 2.

DUS
Questionnaire
v v
SECTION A SECTION B
(Face-to-face interview) Medical record review
Part 1: Patient profile

Part 2: Demographic data
Part 3: Information on the Patient’s

Visit to the Hospital/Clinic
Part 4: Patient Compliance & MTAC

Figure 2: The Structure of the Questionnaire
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Face-to-face interview

The questionnaire used in this study was developed via
consultations among the investigators and taking into
account the extensive review of literatures published.
The questionnaire prepared was in Bahasa Malaysia
and English. Forward and backward translations
were carried out by bilingual translators to minimize
discrepancies indicative of ambiguous wording within
the original questionnaire or other problems. The
questionnaire was then tested for its content validity
through a pilot study at Hospital Putrajaya, Hospital
Banting, Klinik Kesihatan Petaling Bahagia and Klinik
Kesihatan Sungai Besi.

The finalized questionnaire contained two sections:
Section A and Section B. Section A contained four
parts which include: Patients profile, Demographic
Data Information on the patients’ visit to the Hospital/
Clinic (obtained from patient's medication profile) and
Patient compliance & Medication Therapy Adherence
Clinic (MTAC).

In this study, adherence was assessed using the
Morisky Medication Adherence Scale (MMAS-4)
Score Category® with approval obtained from Morisky
DE (Appendix 5). The MMAS-4 consists of four items
with a scoring scheme of “Yes” =0 and “No”= 1. The
items are summed to give a range of scores from low
adherence to high adherence (0 to 4) with a reliability
Cronbach-alpha score of 0.68. The questions used
were worded in such a way that patients reveal
their drug-taking behaviour. The principle behind
the 4 questions is non-adherence may be due to
forgetfulness, carelessness, stopping the drug when
feeling better or when experiencing adverse event®.

Outcome measured

Main outcomes measured were adherence, HbAlc
and fasting blood sugar (FBS) levels. Controlled
HbA1c level is defined as < 6.5%, uncontrolled HbA1c
as >6.5 % while controlled FBS as 4.4-6.1 mmol/L and
uncontrolled FBS as > 6.1 mmol/L*.

Based on the manual, the term compliance was
also understood as adherence as pre-defined in the
Procedure Manual for Data Collection (Appendix 6).
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Levels of adherence are set as:

o High Adherence (HA) is associated with score 0

o Intermediate Adherence (IA) is associated with
score 1and 2

o Low Adherence (LA) is associated with score 3 to 4

Finalized questionnaire and manual (Appendix 6) were
then printed and distributed through the trained liaison
officers of each state for patient’s recruitment. Patients
were guided to complete the questionnaire.

Medical record review

For Section B, clinical data of the respondents during
the past 12 months from the date of consent were
retrieved from their medical records. Approval to
access patients’ medical records was obtained prior
to data retrieval (Appendix 7). The recorded clinical
data were then transcribed into the questionnaire and
supplementary forms (Appendix 8).

Quality check

All completed questionnaires were sent to the

Pharmaceutical Services Division MOH for quality

check. Quality was monitored by:

(1) Number of questionnaires issued and returned via
courier services

(2) Checked for completeness by trained research
officers

(3) Any discrepancies were cross-checked with the
respective pharmacist research officers

(4) Failure to return questionnaires were considered
as drop-outs

3.4 Training for Research Pharmacists

Appointed pharmacists from 94 facilities were given
training as research officers for data collection.
Training sessions were conducted to train the research
officers on the study flow and use of the questionnaire.
The questionnaire and its manual were provided to
assist in the data collection. Throughout the Drug
Utilization Survey (DUS) Phase 1 study period, five
data collection training workshops/sessions were
organised periodically according to need, as tabulated
in Appendix 9. Re-training of pharmacist research
officers at the site was conducted should there be any
change of pharmacists at any given facility.
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3.5 Data Collection Monitoring

Monitoring of data collection was carried out at
all facilities during the study period to ensure all
procedures of data collection were adhered to.
Facilities were randomly allocated into 46 sites and
were monitored by an assigned investigator. The
details on the monitoring log for DUS Phase 1 were
shown in Appendix 10.

3.6 Data Entry and Analysis

3.6.1 Data Entry and Cleaning Process

All completed forms were submitted from 94 facilities
to the Pharmaceutical Services Division, MOH.

Data entry was carried out by trained research officers.
Data was coded according to a 9-digit DUS Patient
Unique Identifier as shown in Figure 3 into a DUS Data
Entry Module (eDrugUseDM) of the database. The
database server used was Windows 2003 R2 server.
The server environment was Intel processor 2.66 GHz,
with a total of 4GB RAM memory and 500GB hard disk
drive. Cross-checks were conducted every month
prior to and post data entry to ensure accuracy. All
entries were reviewed for missing data and subjected
to further cleaning for post data analysis.

OO O 00O O0Add

State Type Facility Patient Number
Figure 3: DUS Patient Unique Identifier Format

3.6.2 Data Analysis

Demographic  characteristics and drug pattern
utilization were analysed descriptively by using
STATA Release 11.2 software. The characteristics
were grouped into National Referral Hospital, State
Hospitals, Hospitals with Specialist, Hospitals without
Specialist and Health Clinics. The variables evaluated
were patients’ age, gender, race, marital status,
household income and occupation.

The medication and laboratory costs were calculated
by using the price list for medicines and laboratory
test from the National Referral Hospital as a standard.
These findings were presented in tables, graphs
and charts. Chi-square test, Mann-Whitney test,
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Kruskal-Wallis test, and Spearman co-relation test
were employed using SPSS software Version 20 for
statistical significance. P-value <0.05 is termed as
significant.

Patients were assessed for adherence according
to facilities types and further stratified to the above
listed variables. Adherence was categorized as
HA, 1A and LA. Data on outcomes measured were
adherence, DMTAC enrolment and level of HbAf1c.
Data were checked for normality. Linear, multiple
and logistic regression were employed to investigate
the relationship between variables. Other appropriate
statistical tests were also applied.

3.7 Confidentiality & Ethical Approval

This study was registered with National Malaysia
Registered Registry (NMRR) and gained ethical
approval from the Medical Review and Ethics
Committee (MREC) of the MOH (Appendix 11) with an
ID - NMRR-09-298-3538 and Protocol No. 3538.

The chief pharmacists of the facilities selected
were also informed formally in writing through their
respective Hospital Directors or Health District
Officers (Appendix 12).

4.0 RESULTS

4.1 Response Rate

Ninety one facilities (96.9%) participated in this study.
Three facilities dropped out due to no submission
and no out-patient department (Table 2). From 2,846
of the calculated data sample, only 2,509 (88.2%)
respondents were enrolled and analysed in this study
(Table 3). A total of 337 (11.8%) patients were excluded
as they did not meet the inclusion criteria or do not
agree to participate in the study.

Table 3 summarized the distribution of the respondents;
126 respondents were from National Referral Hospital,
436 were from the 13 State Hospitals, 533 were from
the 20 Hospitals with Specialist, 507 were from the 30
Hospitals without Specialist and 907 were from the 27
Health Clinics.
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Table 2: Response Rate of Facilities

Target Number

Facility Type Number of Facilities

% of Response

of Facilities
National Referral Hospital 1 1 100.0
State Hospitals 13 13 100.0
Hospitals with Specialist 20* 22 90.9
Hospitals without Specialist 30 30 100.0
Health Clinics 27** 28 96.4
Total 91 94 96.8

*Hospital Sultanah Fatimah: no submission; Hospital Sri Aman: no out-patient department
**Tapah Health Clinic: no submission

Table 3: Response Rate of Patients According to Type of Facilities

- Number of Target Sample Size -
Facility Type RF::::tll'ﬁ?t?d - - Response

National Referral Hospital 126 92 127 99.2
State Hospitals 436 353 486 89.7
Hospitals with Specialist 533 454 624 85.4
Hospitals without Specialist 507 421 579 87.6
Health Clinics 907 749 1,030 88.1
Total 2,509 2,069 2,846 88.2
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PART 1: DEMOGRAPHIC
CHARACTERISTICS

4.2 Demographic & Patients Characteristics

The demographic characteristics of the respondents
are shown in Table 4. More than 60% of the
respondents were more than 50 years old with mean
age of 53.6 + 8.23 (p = 0.006). The number of patients
in category < 45 years old (p = 0.001) and 55 to 59
years old (p = 0.003) were not evenly distributed. This
constitutes 37.5% of total patients enrolled.

Overall female to male ratio was 55% versus 45%.
However, overall female to male ratio showed wide
difference in ratio between facilities (p = 0.000). In
terms of race, Malays were the most respondents in this
study (52.9%) followed by Indians (19.1%) and Chinese
(17.9%). The composition of respondents’ race in this
study does not reflect the national population. Similar
finding was also observed among facilities (p < 0.01).

Distribution of marital status in all facilities was similar.
Married couples (87.5%) constituted the main group

layout dus.indd 11

respondents followed by widowed (6.7%) and not
married (4.7%).

The findings showed that majority (> 50%) of
respondents received a monthly wage between
RM1,000 - RM3,000. Distribution of household income
among facilities was significantly different (p < 0.03).

According to occupation, majority of the respondents
were housewives (25.1%) and retirees (18.2%)
followed by private employees, those not working and
government employees. Significant difference was
observed among the government employees, private
employees, self-employed, retirees, housewives and
those who are not working. Similar distribution was
found among the semi-government, student and
other groups in all facilities. The number of DMTAC
enrolment was significantly different among all
facilities (range 6.0% to 30.2%).

Non-parametric analysis was applied since the
distribution of participants in this study was not
normally distributed.
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Demographic
Variables

National Referral

Hospital
(n=126)

State Hospitals
(n=436)

Hospitals with
Specialist
(

Hospitals
without
Specialist
(507)

Health Clinics
(n=907)

%

p-value

Age* <45 years 325 | (13.0) 8 | 63 | 68 | (56 | 0 | 70 | s5 | (108 | 104 | (115 | 0001
451049 years 345 | (137) | my | ose | 29 | 78 | a7 | 60 | (11 | 197 | (51 | 0358
500 54 years s12 | 04) | 31 | a8 | 85 | (95 | 106 | @00 | s | @23 | 177 | (95 | o684
551059 years 615 | (46) | 38 | 302 | 97 | 223 | 1 | 209 | 153 | (02 | 26 | (38 | 0003
601064 years 609 | (243) | 32 | (254) | 107 | a8 | 127 | @a0) | 108 | @3) | 25 | (259 | 0417
>65 years 99 | o 3| @4 | 2| 6 18 | (34 18 | 6 | 38 | @2 | >00s
Mean Age (SD) 53.60(8.23) 54,75 (7.65) 53.20(9.24) 52.70 (8.83) 54.15(7.64) 54,06 (7.97) 0.006
Gender Male 1120 | @s0) | 57 | @52 | 228 | 23 | 269 | (505 | 211 | @6 | 364 | @o1) | 0000
Female 1380 | (s50) | 69 | (548 | 208 | @77) | 264 | @95) | 296 | (s84) | 543 | (59.9) | 0.000
Race* Malay 137 | (830) | 73 | (679) | 233 | (s34) | 270 | (0.9) | 304 | (80.0) | 447 | 49.4) | o0.002
Chinese a9 | (179 7 | ¢35 | e | @3 | 10 | @08 | 50 | @9 | 19 | (198 | o000
Indian/Punjabi ais | (91) | 35 | @) | 80 | (84 | 77 | (a5 | 48 | @5 | 238 | 63 | o000
Others 250 | (100) 1 o8 | 30| ©9 | 73| 0138 | 105 | @8 | 4 | @5 | <0003
el gi‘:fg’ff"ied’ Mg | @7 7| oee | 2| 67| | 69 7| @4 | 3| @9 | ooss
Married 219 | (876) | 109 | (865 | 315 | (86.0) | 467 | (s78) | 457 | (@02 | 788 | (869 | 0336
Widowed 8 | (67) 7| 68 | s | 69 | 27| 6| st | @y | 73| 0 | o8
e % | (10 3| e 2 | (3 Ty 2 04 | 1| (2 | >005
Hausehald | <Rw1,000 689 | (275 | 23 | (183 | 108 | (a7) | 179 | @52 | 178 | (368) | 206 | (240) | 0.000
gm;%g% 1320 | (526) 64 | (50.8) | 220 | (549) | 256 | (50.3) | 260 | (537) | 511 | (595 0.039
gmggga 20 | (96) 21 | (167 53 | (t2n | 43 | @5 31 (64) 92 | (07) | 0000
> RM5,000 260 | (104) 1B | a3 | 2 | @n | s | 6 5| @y | s | (58 | 0000
Occupation | Govt, Employee | 284 | (11.3) 15 | (19 | 67 | 54 | s6 | (o5 | 77 | (52 | e | (76 | 0000
E[Lvij':yee an | 64y | 26 | (208 | 55 | (126 | 83 | (156 | 49 | ©7) | 198 | @18 | 0000
EiTémmem 22 (©.9) 3 (24 4 (0.9) 4 (0.8) 3 (0.6) 8 09 | >009
Self Employed 315 | (125) 7| 68 | 62 | a2 | 70 | (132 | s | (64 | 9 | (103 | o003
Others a3 | o 1| 08 ) 12| @3 9 | (g 15 | @7 | >0300
Retiree 457 | (182 | 32 | (254 | 89 | 04 | 107 | on) | &1 | (60) | 18 | (163 | 0.000
Student 5 | 3 1| 08 2 | (3 1| 02 - - 1 ©1) | >0200
Housewife 620 | (51) | 32 | (254 | & | @00 | 108 | @3 | 152 | 300) | 250 | @76 | 0.000
Not Working 32 | (135 9 | @n | e | gany | ot | ¢z | s | (04 | 125 | (138 | 0005
DMTAC Yes 270 | (14.9) 14 1.1 14 | (302 81 (17.4) 32 9.2) 29 (5.9) 0.000
No 1540 | (851 | 12 | (889) | 264 | (698) | 384 | (826) | 316 | (00.8) | 465 | (941 | 0.000

*missing data

layout dus.indd 12

3/5/14 10:12 AM



4.3 Patients Disease Status and Visits
Information

4.3.1 Patients disease status and visits information

i. National Referral Hospital

Most of the respondents at National Referral Hospital
were found to have been diagnosed with DM for
more than 10 years (46.0%). Fifty-eight out of 123
respondents were on insulin which most of them have
been on insulin for less than five years (62.1%). This
study found that 85.1% of the respondents have HbA1c
> 6.5% and 77.4% have FBS > 6.1mmol/L. More than
80.8% of the respondents were found to have 1 to 3
co-morbidities (Table 5).

ii. State Hospitals

Majority of the respondents at 13 State Hospitals were
found to have been diagnosed with DM for more than
10 years (51.2%). Two hundred and fifty two (252)
respondents were on insulin with most of them using
insulin for less than five years (62.7%). This study
found that more than 90% of the respondents have
HbA1c > 6.5% and 72.5% have FBS > 6.1 mmol/L.
More than 65% of the respondents were found to have
1 to 3 co-morbidities.

iii. Hospitals with Specialist

Twenty Hospitals with Specialist found 218 (41.0%)
from 533 patients to have been diagnosed with DM for
more than 10 years. One hundred and sixty nine (169)
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respondents from 235 were on insulin for less than five
years. The findings of this study found that 85.4% of
the respondents have HbA1c > 6.5% and 77.1% have
FBS > 6.1mmol/L. Slightly more than half (52.0%) of
the respondents were diagnosed with having one and
two co-morbidities.

iv. Hospitals without Specialist

Most of the respondents at 30 Hospitals without
Specialist were found to have been diagnosed with
DM for less than 5 years (52.3%). Only 130 out of 507
respondents were on insulin with 83.8% having been
on insulin for less than five years. This study found that
183 (84.7%) respondents were found to have HbA1c >
6.5% and 79.0% have FBS > 6.1mmol/L. Most of the
respondents (76.9%) were diagnosed of having 1 to 3
co-morbidities.

v. Health Clinics

A total of 424 (47.1%) patients from the twenty-seven
(27) Health Clinics were found to have been diagnosed
with DM for less than 5 years where 247 respondents
were on insulin for less than 5 years. This study found
that 84.0% of the respondents have HbA1c > 6.5% and
78.9% have FBS > 6.1mmol/L. Majority (72.8%) of the
respondents have one and two co-morbidities.
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Table 5: Patients’ Disease Characteristics

q Hospitals Hospitals
Nﬁg:"ﬁ'a:‘(ﬂf(’[f' State Hospitals with without Health Clinics
P Specialist Specialist

VEGEL

(n =126) (n = 436) (n=533) (n =507) (n =907)

n (%) n (%) n (%) n (%) n (%)

Number of years diagnosed with DM? 2

<5 years 44 (34.9) 130 (29.9) 204 (38.4) 263 (52.3) 424 (47.)
>51to <10 years 24 (19.1) 82(18.9) 109 (20.5) 93 (18.5) 200 (22.2)
> 10 years 58 (46.0) 222 (51.2) 218 (41.1) 147 (29.2) 276 (30.7)

Duration on insulin (years)® ®

<5 years 36 (62.1) 158 (62.7) 169 (71.9) 109 (83.8) 247 (85.5)
>51to <10 years 13 (22.4) 50 (19.8) 46 (19.6) 15 (11.5) 30(10.4)
> 10 years 9(15.5) 44 (17.5) 20 (8.5) 6 (4.6) 12(4.2)

HbA1c level®

<6.5

) 17 (14.9) 35 (9.9) 52 (14.6) 33(15.3) 46 (16.0)
=08 97 (85.1) 318 (90.1) 305 (85.4) 183 (84.7) 242 (84.0)
(Uncontrolled) ' ’ ' ’ ’
FBSs ¢

4.4 -6.1 mmol/L

(controlled) 26 (22.6) 93 (27.5) 105 (22.9) 90 (21.0) 150 (21.1)
i 89 (77.4) 245 (72.5) 353 (77.4) 338(79.0) 561 (78.9)

(uncontrolled)

Number of co-morbidities® ®

None 8(6.4) 26 (6.4) 22 (4.3) 75 (15.1) 158 (18.5)
T's 29(23.0) 89 (21.7) 1121.5) 229 (46.1) 335 (39.2)
2s 48 (38.) 120 (29.3) 158 (30.6) 124 (24.9) 287 (33.6)
3s 24 (19.1) 84 (20.6) 85 (16.4) 29/(5.9) 60 (7.0)
45 5(4.0) 32(78) 56 (10.8) 14(2.8) 9(1.1)
>4's 12(9.5) 58 (14.2) 85 (16.4) 26 (5.2) 6(0.7)

5P < 0.001 chi-square test, ? missing data 0.6%, ® missing data 2.2%, ° missing data 47.0%,
@ missing data 18.3%, ® missing data 4.18%
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Table 6: Top Co-morbidities According to Type of Facilities

National

Referral State H°fv’i)ti|tfls Hm?istm:zlts Health
H(°|_|s|2|'_tfl Hospitals Specialist Specialist Clinics
Co-Morbid Type
(n=126) (n = 409) (n=517) (n=497) (n = 855)
n (%) n (%) n (%) n (%) n (%)

Hypertension/Essential
Hypertension 98 (77.8) 324 (79.2) 424 (82.0) 380 (76.5) 622 (72.7)
Hypercholesterolaemia, 62 (49.2) 225 (55.0) 223 (43.1) 138 (27.8) 389 (45.5)

Dyslipidaemia, Hyperlipidaemia

Ischaemic Heart Disease (IHD)/
Chronic Ischaemic Heart Diasease/
Coronary Artery disease/Coronary
Heart Disease/Triple Vessel 28(22.2) 95(23.2) 121(23.4) 48(9.7) 13 (1.5)
Disease (TVD)/Coronary Artery
Bypass Graft (CAPBG)/CABG/1-
Vessel Disease

Diabetic Nephropathy 13(10.3) 32(7.8) 43(83) 9(1.8) 6(0.7)

Diabetic Retinopathy/Proliferative
diabetic retinopathy (PDR)/

Advanced Diabetic Eye/Non- 4(3.2) 31(7.6) 38 (7.4) 11(2.2) 15(1.8)
Proliferative Diabetic Retinopathy

(NPDR)

Obesity 9(7.1) 25(6.1) 27(5.2) 5(1.0) 3(0.4)
Asthma/Bronchial Asthma/Acute

e e el e 6(4.8) 18 (4.4) 28 (5.4) 16 (3.2) 16 (1.9)
Chronic Kidney Disease 3(24) 27 (6.6) 39 (7.5) 8(1.6) 7(0.8)
Eéil:g;gtw;uropathy/Perlpheral 4(3.2) 19 (4.6) 15 (2.9) 4(0.8) 21(2.5)

Cerebrovascular Attack (CVA)/
Stroke/CVA with Hemiparesis/ 6 (4.8) 10 (2.4) 19(3.7) 10 (2.0) 4(0.5)
Multifocal Brain Infarct

Chronic Renal Failure (CRF)/
End-Stage Renal Disease (ESRD)/

End-Stage Renal Failure (ESRF)/ 108) 1362 34(66) 1ne 2(02)
ESRF with anaemia

Gout/Hyperuricaemia 4(3.2) 7(1.7) 15 (2.9) 8(1.6) 8(0.9)
Fatty Liver/Hepatosteatosis 8(6.3) 7(1.7) 5(1.0) 3(0.6) 1(0.1)
Diabetic Foot Ulcer (DFU)/

aselctoalietbooserosl | og | sns | mes | 40m [ 10

Infection/Leg Cellulitis/Leg Ulcer

ﬁlhroni(l:: Clardi/aé: Failure (CCF)
eart Failure/Congestive

Heart Failure (CHF)/CCF 2- to 0(0.0) 9(22) ney 1020 0(00)
hypertension
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4.3.2. Patients’ Co-morbidities

The most common co-morbidity across all facilities is hypertension followed by dyslipidaemia as shown in Table
6. Cardiovascular disease is the third highest co-morbidity in all facilities except at Health Clinics. For National
Referral Hospital, State Hospitals and Hospitals with Specialist, diabetic nephropathy was ranked forth.
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Figure 4: Most Diagnosed Co-morbidities at National Referral Hospital (HKL)
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Figure 5: Most Diagnosed Co-morbidities at State Hospitals
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Figure 6: Most Diagnosed Co-morbidities at Hospitals with Specialist
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Figure 7: Most Diagnosed Co-morbidities at Hospitals without Specialist

Figure 8: Most Diagnosed Co-morbidities at Health Clinics
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