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ABSTRACT
To assess the adherence of physicians involved in the management of diabetes mellitus with or without co-morbidities with
reference to Clinical Practice Guideline 2009 given by Ministry of Health Malaysia in the tertiary care hospital, Pinang General
Hospital Malaysia. Cross-sectional study was done at tertiary care hospital, Penang, Malaysia. The total 51 physicians and 1020
patient’s prescriptions written by same physicians were taken from the record of the Penang General Hospital (20 prescriptions for
each enrolled physician). All 1020 patients were suffering from diabetes mellitus with or without co-morbidities. These patients were
recruited from the different wards of the Penang General Hospital. Depending on the recommendations of CPG 2009 the prescriptions of patients were divided into adherent and non-adherent prescriptions. The overall good level of physician adherence was seen
with respect to the recommendations of CPG 2009 in all prescriptions. A statistically significant negative association (Ф= 0.094, pvalue=0.003) was observed between diabetes mellitus control and co-morbidities. CPG adherent had statistically weak negative
association (Ф= -0.081, p-value=0.010) with patients having co-morbidities. No statistically significant association was observed
between CPG adherence and any other co-morbidity. The study explored the several features of prescription pattern of physicians
involved in the management of diabetes mellitus with or without co-morbidities and recognized the need for improvement in their
prescription pattern for treating the diabetes mellitus.
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INTRODUCTION
INTRODUCTION
Diabetes mellitus is a common chronic disorder characterized by chronic hyperglycemia together with other
metabolic abnormalities (WHO 2003). It is due to insulin
resistance or deficiency with increased hepatic glucose
output (Alberti Zimmet, 1998; Malaysian Diabetes
mellitus Guidelines, 2009). Diabetes mellitus is a chronic
illness that involves long-lasting medical care and
constant patient self-management education and support
to prevent acute complications and to decrease the risk of
long-term complications (Nazimek-Siewniak et al., 2002).
Diabetes mellitus if not treated properly it can cause
various complications in patients. Diabetes and its
complications make up a major public health problem all
over the world and are a main cause of morbidity and
mortality (WHO 1999). In actual fact, diabetes has reached
epidemic proportions all over the world (Agrawal et al.,
2011). Uncontrolled diabetes is resulted in increased risk
of microvascular and macrovascular complications
(Nathan et al., 2009; Nazimek-Siewniak et al., 2002).
Co-morbidity, described as the presence of other
chronic conditions in the same person along with an
index-disease, occurs normally among patients with
diabetes. The patient of diabetes often suffers from one or
more co-morbidities (Beckman Ja 2002). On the other
hand, patients with diabetes have both the diabetes
related as well as non-diabetes related co-morbidities. A
lot of co-morbidities are present with Diabetes mellitus.
These co-morbidities mainly contain the single co*Corresponding Author:
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morbidity as well as multiple co-morbidities (Struijset al.,
2006). The tight control of DM and appropriate management of these co-morbidities is required to increase the
quality of life of patients and decrease further complications in patients (Arauz-Pacheco et al., 2002; Heisleret al.,
2002). The important co-morbidities contain hypertension,
dislipidemia, renal diseases and obesity.
The results of National Health and Morbidity Survey
2011 (NHMS 2011), shows that diabetes prevalence in
persons with aged 30 years and above has been augmented 40% in the previous five years, from 14.9% in 2006 to
20.8% in 2011, with the raise mainly contributed by the
increased percentage of “undiagnosed diabetes” at 8%.
The survey in Malaysia was also shown that the occurrence of diagnosed diabetes is somewhat elevated in rural
areas at 15.5%, In contrast to urban areas at 15.1%
(Ministry of Health, Malaysia 2011).
Various studies have been conducted to identify factors liable for poor control of DM. These factors including
the patient related factors, physician related factors and
health care system related factors (Chatterjee, 2006;
Khattab et al., 2010; Furthauer et al., 2013). Most important
patient related factors consist of non-adherence to
medication recommendations, knowledge about disease,
attitude towards the disease and risk factors associated
with disease (Satman et al., 2012; Ahmad et al., 2012).
Physician related factors include the knowledge of
physician about guidelines, attitude of doctors towards
the recommendations of guidelines, overestimation of
provided treatment, failure to motivate patients participate in achieving the control of DM (Khattab et al., 2010).
System related factors include non-access to health system,
patient provider relations and practice scenarios (Khattab
et al., 2010).
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Table 1: Social and demographic characteristics of patients
studied (n=1020).
Variables
Gender
Male
Female
Ethnicity
Malay
Chinese
Indian
Others
Age (years)
Less than 30 years
31 – 40 years
41 – 50 years
More than 51 years
Family history
Don’t have
Diabetes
Hypertension
Dyslipidemia
Renal disease

n (Percentage)
496 (48.6)
524 (51.4)
462 (45.3)
357 (35.0)
177 (17.4)
24 (2.4)
77 (7.5)
154 (15.1)
200 (19.6)
589 (57.7)
376 (36.9)
416 (40.8)
112 (11.0)
63 (6.2)
53 (5.1)

Mean age: 53.89 ± 15.52; SD: Standard deviation

MATERIALS
AND
METHODS
MATERIAL
AND
METHODS
The current study was correlational observational study.
Fifty one physicians including 21 (41.2%) from diabetes,
17 (33.3%) from medicine, 7 (13.7%) from hypertension, 4
(7.8%) from nephrology and 2 (3.9%) from cardiology
wards, who had given written consent to participate were
enrolled in present study. In order to evaluate the
prescription pattern of each enrolled physician convenience sample of 20 patients, a total of 1020 prescriptions of
established diabetic patients (20 prescriptions per
physician) were enrolled in current study. The prescriptions written by enrolled physicians were taken from
record of Penang General Hospital. The enrolled physicians were involved in the treatment of diabetes mellitus
(with or without co-morbidities).
A validated tool was used to collect the sample size
of the study. In order to find adherence and nonadherence of prescribers with or without co-morbidities,
a detailed review of patient medical record was conducted. Adverse drug reactions, contraindications were
noted. The prescribed drugs were noted by their generic
names. The collected prescriptions were classified as
adherent and non-adherent with CPG 2009 on the basis
of criteria developed from the guideline. A score of 1
was credited to each adherent prescription (prescription
in compliance with clinical practice guideline 2009)
whereas zero was credited to each non-adherent
prescription. Current study was approved by the
Ministry of Health Medical Research Ethics Committee
Malaysia (Ref: KKM/NIHSEC/08/0804/P12-606).
Statistical analyses were calculated using SPSS, version 20. Pearson’s chi-square was used to test for
significance differences between variables. p-Values ≤0.05
were considered statistically significant. Cramer’s value
and Phi value was calculated to find the statistical
significance between variables.

RESULTS
RESULTS
From total 1020 established diabetic patients 496 (48.6%)
were male and 524 (51.4%) were female. Mean age of the
patients were 53.89 ± 15.52years. Five hundred and eighty
nine (57.7%) patients were having age more than 51 years.
The study sample was ethnically diverse consisted of

Table 2: Co-morbidities of patients studied (n=1020).
Co-morbidity
Without co-morbidity
Hypertension
Dyslipidemia
Obesity
Renal disease
Coronary Heart Disease (CHD)

No. (Percentage)
313 (30.6)
290 (28.4)
173 (16.9)
146 (13.7)
66 (6.4)
32 (4.0)

Malay 45.3% (n=462), Chinese 35.0% (n=357), Indian 17.4%
(n=177) and others 2.4% (n=24). Only 40.8% (n=416)
patient were having positive family history of diabetes
mellitus (table 1).
The majority 707 (69.3%) of the patients were suffering from co-morbidities. The most of the patients were
having single co-morbidity. Only 7.5% (n=76) patients
were having multiple co-morbidities. They are of diabetes
along with hypertension and dyslipidemia. Table 2 shows
the different percentages of various co-morbidities
present along with the diabetes mellitus in the selected
sample size of the patients.
The patients with no co-morbidity were having more
control on the disease and vice versa. On the other way
the patient with renal diseases were having less control on
diabetes mellitus. A statistically significant negative
association (Ф= 0.094, p-value=0.003) was observed
between diabetes mellitus control and co-morbidities.
Thus it means that the patients suffering from comorbidities will have less control on diabetes mellitus and
vice versa. No statistically significant association was
observed between diabetes mellitus control and any other
variables (table 3).
In Penang General Hospital, the patients without comorbidities were receiving more adherent therapy with
CPG 2009. In contrast the patients with renal diseases
were receiving less adherent therapy for diabetes mellitus
with CPG 2009. CPG adherent had statistically weak
negative association (Ф= - 0.081, p-value=0.010) with
patients having co-morbidities. Thus the results of the
current study show that the patients with co-morbidities
were receiving less adherence therapy. In contrast the
patients without co-morbidities were receiving more
adherence therapy according to the Clinical Practice
Guideline 2009. In other words the adherence of clinical
practice guideline was decreasing with increasing in the
co-morbidities. No statistically significant association was
observed between CPG adherence and any other comorbidity (table 4).

DISCUSSION
DISCUSSION
Studies conducted elsewhere in past had drawn different
results regarding the adherence of doctors with the
diabetes guidelines. Some studies reported good adherent
of doctors with guidelines (Khan et al., 2010; Peimani et al.,
2010; Schoenfeld et al., 2001; Ward et al., 2002), whereas
the others concluded non-adherence of doctors (Coon
Zulkowski, 2002; Kirkman et al., 2002).
The present study was conducted in the different
wards of Penang General Hospital for evaluate the
adherence of doctors in different ward and with different
co-morbidities. The adherence of doctors on treatment
recommendations cannot evaluate by the simple survey
base study. In a review article where 139 studies were
analyzed, 73 clinical outcomes are considered for
evaluation of the actual practice. This review study shows
results quite similar in respect of the adherence and
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Table 3: Cross tabulation between DM control and comorbidities in patients.
Variables
Co-morbidities
Yes
No
Hypertension
Yes
No
Dyslipidemia
Yes
No
Obesity
Yes
No
Renal disease
Yes
No
Coronary heart disease
CHD)
Yes
No

Table 4: Cross tabulation between CPG adherence and comorbidities.

DM control
n (Percentage)

p-value*

Effect
size**

435 (61.5)
223 (71.2)

0.003

-0.094

154 (61.6)
504 (65.5)

0.268

-

89 (62.2)
569 (64.9)

0.540

-

93 (66.4)
565 (64.2)

0.609

-

36 (54.5)
622 (65.2)

0.080

-

19 (59.4)
639 (64.7)

0.537

-

Variables
Co-morbidities
Yes
No
Hypertension
Yes
No
Dyslipidemia
Yes
No
Obesity
Yes
No
Renal disease
Yes
No
Coronary heart disease
(CHD)
Yes
No

DM control
n (Percentage)

p-value*

Effect
size**

503 (71.1)
347 (78.9)

0.010

-0.081

176 (70.4)
574 (74.5)

0.197

-

102 (71.3)
648 (73.9)

0.520

-

107 (76.4)
643 (73.1)

0.403

-

45 (68.2)
705 (73.9)

0.309

-

21 (65.6)
729 (73.8)

0.303

-

*Chi square, **Phi (Ф) value

*Chi square, **Phi (Ф) value

outcomes. There was about 67-76% of the results shows
the adherence with treatment recommendations (Cramer
et al., 2008). None of the above mention studies evaluated
the adherence of doctors in various co-morbidities. The
selected wards were containing: diabetes ward, medicine
wards, hypertension ward, nephrology and cardiology.
Current study differentiated from the previous studies discussed above in the field of co-morbidity. The Present
study also evaluates the doctors’ adherence with co-morbid
conditions. The patients who were suffering from comorbidities were more likely to receive compliance therapy
as compared with the diabetic patients without comorbidity. The reason of poor adherence of doctors without
co-morbidity is seems to be their poor knowledge on
recommendations of guideline. The Present study evaluates
the knowledge of doctors on five types of co-morbidities of
diabetes mellitus. They include hypertension, dyslipidemia,
Coronary Heart Disease (CHD) and renal diseases.
In hypertension with diabetes mellitus the adherence of doctors were about 70.4%. This adherence is more
as compared with the previous studies (Coon Zulkowski,
2002; Nau et al., 2005; Ahmad et al., 2012). As doctors’
adherence with guidelines recommendations was
evaluated by noting their actual prescribing practices, it is
more rational to compare our results with studies which
have used the same strategy. Almost similar findings
were reported by a cross-sectional study conducted at a
family medicine clinic in Edmonton, where 64% of
diabetic or renal disease patients and 58% of
cerebrovascular disease patients were receiving Canadian
Hypertension Education Program recommended therapy
(Houlihan et al., 2009). The patients were receiving
compliance therapy in the dyslipidemia. The total
guideline adherence of doctors was 71.3% in the
management of dyslipidemia along with diabetes mellitus.
The results of the current study is quite similar with the
study conducted in Penang General Hospital which
shows adherence 67% in the cardiology ward of Penang
General Hospital (Ahmad, Nafees et al., 2012). The
guideline adherence of doctors on Coronary Heart
Disease was about 65.6%. This percentage of adherence
was quite low with reference to the other co-morbidities.

The possible reason for this poor adherence might be the
poor adherence of doctors towards the CPG 2009 and the
other possible reason for poor adherence can be the non
availability of specialists and consultants in the ward of the
diabetes as well as cardiology (Ahmad et al., 2012). The
medical officers and house officers might be not discussed
the cases with the specialists and consultants. As a result
poor adherence of the guideline was observed as compared
with the other co-morbidities (Ahmad et al., 2012).
The patients were getting less adherent therapy as
compared with the other co-morbid conditions. The
adherence of doctors on renal diseases was about 68.2%.
This percentage of adherence was quite low with
reference to the other co-morbidities and quite high from
the Coronary Heart Disease. The probable cause for this
poor adherence might be the poor adherence of doctors
towards the CPG 2009 and the other feasible reason for
poor adherence can also be the non-availability of
specialists and consultants in the ward of the diabetes as
well as nephrology (Ahmad et al., 2012). As a result poor
adherence of guideline was seen as compared with the
other co-morbidities.
Positive control of diabetes mellitus was seen in current study. In the present study about 65% control was
seen in patients with diabetes mellitus. This control was
different in male and female. In males, the control of
diabetes mellitus was 61.3%, whereas, in females, this
control was about 67.7%. This control of diabetes mellitus
was quite different from the multi-center studies conducted in past in Malaysia where the control was reported as
only about 40% (Chuang et al., 2002; Yun et al., 2007).
The better control of the diabetes mellitus in a current
study was seemed to be due to the better knowledge of
doctors and good adherence of doctors on the recommendations of CPG 2009. The majority of the patients were with
co-morbidity and in co-morbid condition; the patient needs
more compliance and aggressive therapy. The doctors often
pay more attention for the patients with co-morbid
conditions and patients also became more aware with the
diabetes mellitus control. Thus the control of diabetes
mellitus became more in co-morbid conditions (Redekop et
al., 2002; Piette Kerr, 2006; Struijs et al., 2006; Wexler et al.,

311

2006; Wermeling et al., 2012). The findings of these studies
show that the control of diabetes mellitus is more with the
co-morbid conditions in patients with diabetes mellitus.
The other possible reason for the control of diabetes
mellitus in patients with or without co-morbidities of
diabetes mellitus may include the attention of the
specialists and consultants in the study. The specialists at
Pinang General Hospital might play more attentions to
the patients of diabetes mellitus. The other possible reason
for the better control of diabetes mellitus in Pinang
General Hospital as compared with the studies conducted
elsewhere was the positive and welcoming attitude of
doctors toward the recommendations of diabetes mellitus
guidelines. The other possible reason for the good control
of diabetes mellitus may include the patients’ awareness
and adherence of patients with the recommendations of
management of diabetes mellitus. If the patients are more
adhere with medication recommendations then there will
be a better control (Karter et al., 2001; Anderson et al., 2002;
Lewin et al., 2006; Simpson et al., 2006).

CONCLUSION
CONCLUSION
The present study exposed a fair to good level of adherence of doctors toward CPG 2009 recommendations in
Penang General Hospital. More than two third patients
were receiving compliance therapy with guidelines.
Doctors having more knowledge possessed more
adherences toward the recommendations of CPG 2009.
Patients in diabetic ward and clinics are receiving more
adherent therapy as compared with the other wards and
clinics of Hospital. In contrast the patients in nephrology
ward were receiving poor adherence therapy as compared
with other wards of Penang General Hospital. It is
challengeable to control the disease in nephrology ward;
perhaps the poor adherence of doctors towards CPG 2009
might be the possible reason for poor control of diabetes
mellitus in nephrology ward. The adherence and control
of diabetes mellitus had a significant association.
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