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SUMMARY
Introduction: Diabetes care at different healthcare facilities
varied from significantly better at one setting to no
difference amongst them. We examined type 2 diabetes
patient profiles, disease control and complication rates at
four public health facilities in Malaysia. 

Materials and Methods: This study analyzed data from
diabetes registry database, the Adult Diabetes Control and
Management (ADCM). The four public health facilities were
hospital with specialist (HS), hospital without specialist
(HNS), health clinics with family physicians (CS) and health
clinic without doctor (CND). Independent risk factors were
identified using multivariate regression analyses. 

Results: The means age and duration of diabetes in years
were significantly older and longer in HS (ANOVA, p<
0.0001). There were significantly more patients on insulin
(31.2%), anti-hypertensives (80.1%), statins (68.1%) and anti-
platelets (51.2%) in HS. Patients at HS had significantly
lower means BMI, HbA1c, LDL-C and higher mean HDL-C. A
significant larger proportion of type 2 diabetes patients at
HS had diabetes-related complications (2-5 times).
Compared to the HS, the CS was more likely to achieve
HbA1c ≤ 6.5% (adjusted OR 1.2) and BP target < 130/80
mmHg (adjusted OR 1.4), the HNS was 3.4 times more likely
not achieving LDL-C target < 2.6 mmol/L. 

Conclusion: Public hospitals with specialists in Malaysia
were treating older male Chinese type 2 diabetes patients
with more complications, and prescribed more medications.
Patients attending these hospitals achieved better LDL-C
target but poorer in attaining BP and lower HbA1c targets as
compared to public health clinics with doctors and family
physicians.

KeY WORDS:
Type 2 Diabetes Mellitus, Health Facilities, Disease Management,
Cardiovascular Diseases, Diabetes Complications

INTRODUCTION
Chronic cardiometabolic diseases comprised about 40% of
the total clinical encounters and 20% of the total reasons for
encounter at primary care clinics in this country 1. Based on
this survey, public health clinics managed about 3 times
more number of patients with these diseases compared to
private health clinics (45 versus 15, per 100 encounters
respectively) 1. Even so, the proportion of these diseases at the
private general practice had tripled compared to a decade
ago 2. This observation could be attributed to the increasing
prevalence of these diseases 3, 4 and increasing role of
generalist in diabetes care similarly seen elsewhere 5, 6.

Diabetes care at different healthcare facilities, namely
between primary care or general practice (GP) and
endocrinologist or diabetologist7, 8, or between different
disciplines of internal medicine within the hospital 9, had
been reported. The quality of care across these different
healthcare settings varied from significantly better at one
setting to no difference amongst them. Hospital specialists
tend to perform better in the process measures than the
generalists 10, there was no substantial difference in terms of
glycaemic and blood pressure control outcomes, particularly
after accounting for case mix and physician level
clustering11,12.

This study aimed to elucidate type 2 diabetes mellitus (T2D)
patient profiles, disease control and complication rates at
four different public health facility categories in Malaysia.
Policymakers and stakeholders need to be informed for a
better decision in health investment and health care facility
planning. The result of this study could help in readjustment
of the national healthcare effort and expenditure in fighting
the epidemic of diabetes and its complications.

MATeRIALS AND MeTHODS
The data were obtained from the Adult Diabetes Control and
Management (ADCM) registry. It represents adult T2D
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patients (≥18 years of age) from 303 public health centres
(289 health clinics, 14 hospitals) which contributed a total of
70889 patients from inception of the registry in May 2008
until 31st December 2009. Participation in ADCM was non-
mandatory for patients and health centres. All adult patients
(≥18 years of age) were informed of the on-going registry and
given the opportunity to opt out. Registrations at local centres
were generally performed by trained physicians, assistant
physicians and nurses. Registration could be done on a paper
form or via on-line standard case record form made available
in the ADCM website, developed and maintained by Clinical
Research Centre (CRC), Ministry of Health, Malaysia. Bigger
public health clinics (CS) are situated in cities and towns;
have up to 10 medical officers (MO) & family medicine
specialists (FMS) and receive 1000 to 2000 clients per day.
Smaller public health clinics (CND) are sited in smaller towns
and villages; these clinics care for up to 500 clients per day
and are manned by paramedics and visited by MO from
nearby health clinics on weekly basis. In big hospitals (HS),
diabetes care is provided by specialists in internal medicine or
endocrinology/ diabetology, registrars, MO and by
specialized nurses. However, smaller hospitals at district level
(HNS) have only resident MO and visiting specialists from the
state-level general hospitals. Further details of this registry
and the Malaysian health care system for diabetes patients
had been described elsewhere 13,14, 15.

Definitions of Clinical Parameters
The definition of T2D was as when their case record fulfilled
all these criteria: (i) either documented diagnosis of diabetes
mellitus according to the World Health Organization criteria:
fasting plasma glucose ≥ 7.0 mmol/L or 2-hour plasma
glucose ≥ 11.1 mmol/L16 and (ii) those whose current
treatment consisted of life-style modification, on oral anti-
hyperglycaemic agent or insulin. Hypertension was
diagnosed if the systolic blood pressure was ≥ 130 mm Hg or
the diastolic blood pressure was ≥ 80 mm Hg on each of two
successive readings obtained by the clinic physician.
Dyslipidaemia is used for either an increase or decrease in
concentration of one or more plasma lipids. 

HbA1c ≤ 6.5%, HbA1c ≤ 7%, low density lipoprotein-
cholesterol (LDL-C) ≤ 2.6 mmol/L, triglyceride (TG) ≤ 1.7
mmol/L and high density lipoprotein-cholesterol (HDL-C) ≥
1.1 mmol/L were regarded as treatment targets 17, 18. BMI was
calculated as weight divided by height squared and < 23
kgm2 was taken as the therapeutic target. Blood pressure (BP)
recordings were a mean of two BP measurements in the rested
position with arm at heart level using a cuff of appropriate
size 19. A BP < 130/80 mmHg was the treatment target. The
latest results of these clinical characteristics were used in
analyses. 

Diabetes complications reported in ADCM were
cerebrovascular diseases or transient ischaemic attack
(stroke), ischaemic heart disease (IHD), retinopathy,
nephropathy and diabetic foot problems (DFP). These
complications were retrieved from patients’ records.
Diagnoses of these complications were made by the attending
physicians at the clinics based on the medical symptoms,
laboratory results, radiological evidence and treatment
history at the clinics and hospitals. Often these diagnoses
were informed by the relevant hospital specialists in return

referral letter or reported by patient with concordant
medication they were prescribed from hospitals. Retinopathy
was diagnosed after positive fundus appearance by fundus
camera and further confirmed by an ophthalmologist.
Nephropathy was diagnosed in the persistent presence (≥ 2
occasions with at least three months apart) of any of the
following: microalbuminuria, proteinuria, serum creatinine >
150 mmol/L or estimated glomerular filtration rate <
60mls/min (was calculated using Cockroft-Gault formula).
DFP comprised foot deformity, current ulcer, amputation,
peripheral neuropathy or peripheral vascular disease.

Statistical Analysis
The independent variables were the four public health facility
categories: HS (hospitals with specialist), HNS (hospitals
without specialist), CS (health clinics with family medicine
specialist) and CND (health clinics without doctor). The
independent effect of these health facilities towards each
treatment targets was identified using multivariate logistic
regression with enter method. The relationship of these
variables to the treatment targets were conducted with
adjustment for the patient’s demography: age, gender,
ethnicity, duration of diabetes, BMI, present of co-morbidity,
diabetes complications and medication use. These patients’
demography and clinical characteristics were considered to
be the potential confounders and were further described in
our previous reports 20, 21. We looked into the relationship of
health facility categories and each of the disease control
grouped as below: glycaemic control represented by HbA1c ≤
6.5% (1), HbA1c ≤ 7% (1), BP control as < 130/80 mmHg (1),
LDL-C ≤ 2.6 mmol/L (1), HDL-C ≥ 1.1 mmol/L and TG ≤ 1.7
mmol/L. Multicolinearity between the independent variables
were checked with correlation matrix, inspected of their
standard error (SE) magnitude and assumption of Variance
Inflation Factor (VIF). We found no variables correlated with
each other, r < 0.2, SEs were all within 0.001 to 5.0 and VIF
were less than 5.0 22. Comparisons of mean levels were
performed using the ANOVA and for proportions with the Chi
square test. A P value < 0.05 was considered to be significant
at two tails. The data were analyzed by using STATA version
9 and PASW 19.0 (SPSS, Chicago, IL).

ReSULTS
We had a total of 57780 patients with identifiable site of
healthcare facility categories for this study. About 4.5%
(2606/57780) of these T2D patients were managed at either
hospitals with specialist or without specialists (Table I).
Almost 90% (1421/1572) of the T2D patients treated at HS
were from the states of Melaka (58.7%) and Negeri Sembilan
(31.7%). Almost all T2D patients (1032/1034) seen at the
hospitals without specialists were from the states of Pahang
(54.4%), Perak (23.2%) and Kelantan (22.1%).

About sixty percent was female. Malay consisted of 61.9%,
Chinese 19% and Indian 18%. Table I shows the demography
and clinical variables according to the four public health
facility categories. Patients seen at HS tend to be older male,
have longer diabetes duration and have hypertension or
dyslipidaemia. Patients at HS compared to those at CS had
significantly lower means for BMI, HbA1c, LDL-C and higher
mean for HDL-C. All health facility categories measured BMI
more than WC which was much seldom measured in the
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hospitals setting compared to the health clinics (about 25%
versus about 45% respectively)(Table I). HNS seemed to rely
on total cholesterol and triglyceride assays rather than LDL-
C and HDL-C for lipid monitoring (Table I). At HS, there were
significantly more patients on insulin (31.2%), anti-
hypertensives (80.1%), statins (68.1%) and anti-platelets
(51.2%). 

Figure 1 shows the proportion of clinical variables that were
controlled to targets at each health facilities. Higher
proportion of patients achieved HbA1c ≤ 6.5% at the CS,
HbA1c ≤ 7% at HS, BP < 130/80 mmHg at CS, LDL-C ≤ 2.6
mmol/L at HS, TG ≤ 1.7 mmol/L at HS and HDL-C ≥ 1.1
mmol/L at HNS. Further descriptive report on demography,
clinical characteristics, process measures, treatment
modalities and complication rates had been published
elsewhere 13. Figure 2 shows the proportion of T2D patients
with diabetes-related complications at each health facilities.
A significant larger proportion of patients at HS were having
diabetes-related complications (2-5 times). 

Compared to HS, after adjusted for covariates, the CS was
more likely to achieve HbA1c ≤ 6.5% and BP < 130/80 mmHg
(Table II). However, taken at higher targets for HbA1c (≤ 7%),
HS was significantly the best compared to the other health
facility categories (Table II). HNS was the least likely to
achieve LDL-C < 2.6 mmol/L (3.4 times) and HDL-C ≥ 1.1
mmol/L (1.4 times) (Table II).

DISCUSSION
Patient Profiles
This study reported the T2D patients’ profile, disease control
and diabetes-related complications rates at the four different
public health care facilities. We noted that the HS was
managing significantly higher proportion of older male
Chinese patients with more co-morbidities of longer duration,
complications and prescribed more medications such as
insulin, ARB, statins and anti-platelets. This was in contrast
to the GP and primary care clinics in many Asian 23, 24 and
western countries 8, 11 who saw older patients compared to
their hospital-based outpatient diabetes clinics. Nevertheless,

Table II: Relationship of Health Facilities and Treatment Targets

Health *OR (95% CI) *OR (95% CI) *OR (95% CI) *OR (95% CI) *OR (95% CI) *OR (95% CI)
Facilities HbA1c ≤ 6.5% HbA1c ≤ 7% BP < 130/80 LDL-C ≤ 2.6 HDL-C ≥ 1.1 TG ≤ 1.7
HS ¶1 ¶1 ¶1 ¶1 ¶1 ¶1
HNS 0.94 0.58 0.98 0.29 0.74 0.93

(0.79 to 1.13) (0.46 to 0.72) (0.78 to 1.22) (0.22 to 0.39) (0.57 to 0.96) (0.75 to 1.14)
CS 1.20 0.67 1.36 1.06 1.12 0.89

(1.06 to 1.37) (0.59 to 0.80) (1.17 to 1.57) (0.92 to 1.22) (0.95 to 1.31) (0.76 to 1.04)
CND 0.94 0.89 1.19 1.00 1.01 0.77

(0.82 to 1.07) (0.50 to 0.68) (1.01 to 1.39) (1.00 to 1.00) (1.01 to 1.02) (0.66 to 0.91)

Statistically significant results are highlighted in bold.
*Adjusted for age, gender, ethnicity, duration of diabetes, BMI, present of hypertension, present of dyslipidaemia, present of diabetes complication, insulin,
anti-hyperglycaemic agents, diet therapy, anti-hypertensive agents, statins and fibrates.
¶1= reference category.
OR= odd ratio, CI= confident interval
HS= hospital with specialist, HNS= hospital without specialist, CS= health clinics with family medicine specialist, CND health clinic without doctor.

Fig. 1 : Proportion of Clinical Variables controlled to Treatment
Targets

Fig. 2 : Proportion of Patient with Complication at each Health
Facility

All comparisons were significant at p < 0.0001with Chi-square test.
LDL-C= low density lipoprotein-cholesterol, TG= triglyceride and HDL-C=
high density lipoprotein-cholesterol

Stroke= cerebrovascular diseases or transient ischaemic attack, IHD=
ischaemic heart disease and DFP= diabetic foot problems (foot deformity,
current ulcer, amputation, peripheral neuropathy or peripheral vascular
disease)
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hospitals in these countries were also managing more co-
morbidities, diabetes-related complications and prescribing
more medications as in Malaysia. Perhaps earlier and more
aggressive treatment were successful at the early stage of the
disease at these health clinics reducing the risk of
complications leading to more older patients being managed
at their primary care clinics. Hence, it was likely that
inadequate control at the earlier part of the disease in our
primary care clinics had resulted in high referrals to hospitals
later on in life. The presence of effective referral system
between our public health clinics and hospitals could be the
other reason that the public health clinics were caring for
T2D patients who were younger and have shorter duration of
diabetes, while those who had more long-standing diseases
and complications were being managed at the HS. Therefore,
T2D patients at these public health clinics have potential
long-term benefits if their diseases could be controlled early25-

27. Past evidence has indicated that risk of complications
could be reduced if diseases are controlled to targets early
after diagnosis of diabetes 28.

Treatment Targets
The proportions of patient attained the recommended targets
of treatment for glycaemia and BP were better in the CS,
whereas the HS had the highest proportion of patients who
achieved target LDL-C. There was a similar observation
among the GP in the West who were better in glycaemic
control and the Asian GP who were better at BP control
compared to the hospital-based or tertiary care which was
usually better at lipid control 8, 11, 23, 29. However, glycaemic and
BP control were better at public health clinics in this country
could be due to its more favourable patients’ demographic
and clinical profiles which were younger in age, shorter
duration of diseases, lesser co-morbidities and complications.
Poorer performance in achieving LDL-C target at the clinics
could be due to the under usage and restricted availability of
anti-lipid agents 19. Glycaemic and BP control were better at
CS as compared to HS after adjusting for patients’
demographic and clinical profile posed interesting
hypotheses of cost-effectiveness of primary care for T2D such
as continuity of care, therapy adherence from more patient
activation and participation in decision making which might
be absence at HS 30, 31. These effective principles of family
medicine could have made the CND as efficient as the HS
except in TG control. The other explanation would be that
the older patients at the HS were not treated to HbA1c target
of ≤ 6.5% in view of the fact that they were having more long-
standing diabetes, comorbidities and complications. This
higher risk group patients might experience more severe
hypoglycaemia that is detrimental to their health, if
subjected to too aggressive anti-diabetic therapy31. It was
acceptable that this elderly high risk group of T2D patients to
have less stringent treatment targets for BP and HbA1c 32.
Further studies need to look into the lack of lipid control,
especially the LDL-C control at the HNS. Although CS
achieved better hypertension and glycaemic targets (≤ 6.5%)
compared to the HS, but the means HbA1c and BPs (both the
systolic and diastolic) were actually higher. With patients
who were younger and at the early stage of diseases, these
rates of control should be better at primary care level in order
to achieve more long-term cost-effectiveness in diabetes
care33. 

Primary Care for Type 2 Diabetes
Cost-effectiveness studies in developing countries had
confirmed that glycaemic control and cardiovascular risk
reduction and management, with combination of multidrug
regimens, for the prevention of ischaemic heart disease and
stroke are achievable 34. The cost per quality-adjusted-life-year
was incremental with age with highest cost-effectiveness of
intensive glycaemic, hypertensive and cholesterol control
were seen in the younger age groups 35. Therefore, it is
paramount that the health clinics in this country are to be
better supported including well supplied with more choices of
pharmacological agents for the treatment of diabetes
mellitus, hypertension and dyslipidaemia 36. Fixed dose
combination of these pharmacological agents had been
shown to improve medication adherence and better disease
control when compared to co-administered multiple
therapy37. A more concerted efforts from both the policy
makers and health care professionals at primary care level
are needed to deliver a better complications screening
strategy, personalized treatment regimen and patient self-
management support programs 38-41.

Strength and Limitations
The strengths of this study include the population-based
cohort design, the large sample size, the detailed data on
diabetes-related complication and medication use. However,
as with other studies based on administrative databases or
registries, several limitations must be recognized.
Participation of health facilities as source data providers to
the registry database was on voluntary basis. They could
represent those health facilities and physicians who were
more interested in diabetes care and therefore not reflective of
diabetes care delivered by Malaysian physician in general.
The process measures of diabetes care at each health facility
could also be affected by the vigilance in data entry. The
more patients at each health facility that were enrolled into
the ADCM and having their latest clinical parameters
updated on timely basis would increase the accuracy of a
study on the health facility’s diabetes care. Therefore, this
study reported the diabetes care at the four different public
health facilities that were probably performing at their best
effort in 2009. The proportion of unknown status for many
complications was rather large, especially for retinopathy,
nephropathy and IHD. However, this could well be reflecting
the selective screening strategies employed within the
resource constraint public health care facilities. With the
cross-sectional design of this study which had the latest
laboratory results updated for analyses, the effect of duration
of medical care at each facility could not be factored in the
regression model. With the decentralization policy of more
stabilized patients from the public hospitals to public health
clinics, this variable could be crucial in explaining the better
performance of the health clinics’ diabetes care, whether it
was a “ripple effect” from the HS or the CS was actually
delivering a better diabetes care is left uncertain at this point
in time 8. We recommend future analyses to be done on a
more mature registry database to take this variable into
consideration. Unobservable confounders, beside that were
mentioned, may still exist and bias the results as evidenced
by the modest effect of the models. Therefore, findings should
be interpreted as associations instead of causations. Findings
were based on a single integrated health system and may not
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be generalizable to larger populations. This registry could be
improved with inclusion of more potential risk factors and
psychosocial outcomes such as quality of life measures.

CONCLUSIONS
In conclusion, public hospitals with specialist in Malaysia
were treating older T2D patients with more diabetes-related
complications and prescribing more medications. The
patients treated at smaller hospitals without resident medical
specialist had poor lipid control compared to the hospitals
with specialist. Public health clinics with resident doctors/MO
and family physicians/FMS were achieving lower glycaemia
target and the recommended BP target compared to the
hospitals with specialists. Effort is needed to improve the
overall suboptimal diabetes care seen at the public health
facilities in this country, with probably the highest return of
health investment if targeted at the primary care level in
view of the patients who were of younger age and with
shorter duration of diabetes.grouping reagents. 
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