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1. Introduction

The growing demand for health services under limited resources poses a
challenge for government to respond to people’'s health needs wisely.
Inadequate information to guide decision on health policies and resource
allocation is one of the obstacles for better policy development.

Evidence-based evaluation of policies to improve health and reduce
inequalities, and the prioritizing and resourcing of these policies, requires four
basic types of information:

B a detailed assessment of the magnitude and impact of health problems
in the population, including information on the causes of loss of health in the
population (both in terms of diseases and injury, and risk factors or broader
determinants), in order to address the questions of what can be done to
improve health and what are the best buys for the health dollar;

N information on health expenditure and health infrastructure (a national
system of health accounts) detailing the availability of resources for health
improvement and what the resources are currently used for;

N information on the cost-effectiveness of available technologies and
strategies for improving health; and

. information on inequalities in health status, health determinants, and
access to and use of health services (including both prevention and

treatment)

The Global Burden of Disease Study, a comprehensive regional and global
assessment of mortality and disability, is an example of an evidence-based
input to public health policy debate. The study, which includes projections of
the burden through the year 2020, uses the disability-adjusted life year
(DALY) as a composite measure of years of life lost due to premature
mortality (YLL) and years lived with disability (YLD). Future patterns of death



and disability are likely to change dramatically because of aging of the world’s
population, the epidemic of tobacco-related disease, the human
immunodeficiency virus epidemics, and the likely reduction in death rates from
communicable diseases in children.

Hence a study on disease burden in Malaysia is important to obtain
information on short and long-term health outcomes, including impairments,
functional limitations (disability) and, potentially, restrictions in participation in
usual roles (handicap), and death. The First Malaysian Burden of Disease and
Injury Study conducted in 2000 provided the first detailed and consistent
epidemiological estimates for a broad range of diseases and injuries in
Malaysia. The aim of the Second Burden of Disease and Injury Study is to
provide estimates of burden of diseases and injuries in Malaysia for the year
2008.

2. Objectives

2.1 General Objective

The Second Malaysian Burden of Disease (BOD) and Injury Study aims to
provide a comprehensive assessment of premature mortality and morbidity
(non-fatal health outcomes) attributable to diseases and injuries by age and
sex in 2008.

2.2 Specific Objectives

I. To derive internally consistent estimates of premature mortality by age
and sex for 114 identified causes of disease and injury.

ii. To derive internally consistent estimates of morbidity by age and sex
for 114 identified causes of disease and injury.

iii. To calculate the burden of premature mortality and morbidity in terms
of Disability Adjusted Life Years (DALYSs).



3. Methodology

3.1 Introduction

This 2™ BOD and Injury study adopted the Global Burden of Disease (GBD)
approach, using the concept of Disability Adjusted Life Years (DALY), in
assessing the disease burden. DALYs for a disease or health condition are
calculated as the sum of Years of Life Lost (YLL) in population and Years
Lived with Disability (YLD) for incident cases of the health condition.

This study assessed the burden of disease and injury at the national level.
The reference year for analysis is year 2008, even if this means estimating
trends in the epidemiology (incidence or prevalence) of some diseases from
older data. Age groups selected for this study are similar to GBD Study 2000
(0-4, 5-14, 15-29, 30-44, 45-49, 50-59, 60-69, 70-79, 80+).

The diseases and injuries were divided into three broad groups of causes as
proposed by Murray and Lopez (1996) in the Global Burden of Disease 1990
study (GBD 1990):

Group | Communicable, maternal, perinatal and nutritional conditions
Group I Non-communicable diseases
Group Il Injuries

Each group was then divided into major cause subcategories and two further
disaggregation levels in order to obtain a list of diseases and injuries based
on GBD classification'. The disease and injury in the list were selected based
on several criteria including:

a) The probable magnitude (= 0.1%) as a cause of death or cause of
disability;
b) Level of health services provided for the cause;

c) Diseases and injuries of local public health importance; and

d) The availability of morbidity data for the cause of death or cause of
disability



The calculation of burden of disease and injury was done using uniform age
weights and standard age weights adopted in the Global Burden of Disease
Study? or other available information.

The DALY used explicit preference values for different health states known as
‘disability weight'. The weights for DALY calculation expressed on a scale
from zero to one, with zero representing a state of optimal health (no loss)

and one representing a state equivalent to death.

3.2 Source of Data

Burden of Diseases and Injury Study used secondary data for disease burden
estimations. Several identified sources of data were:

* Mortality data 2008 from Department of Statistic

e Population data 2008 from Department of Statistic

e Communicable diseases from e-notis 2008

e Database PPT2 (all discharges from government hospital) 2008

e Database PS101 (all discharges from private hospital) 2008

e All available disease registries

e Oral health data from NOHSA 2010, NOHSS 2007, NOHPS 2005.

e National Health Morbidity Survey 2006

e Any related data e.g. from studies etc.

3.3 DALYs Calculation

DALYs for a disease or health condition are calculated as the sum of the
years of life lost due to premature mortality (YLL) in the population and the
equivalent ‘healthy’ years lost due to disability (YLD) for incident cases of the
health condition:

DALYs = YLLs + YLDs



3.3.1 Years of Life Lost (YLL)

Years of Life Lost (YLLs) are the mortality component of DALYs. The basic

formula for calculating YLL for a specific cause of death or injury is:
YLL = N*LE

where N is the age and sex-specific number of deaths and L is the age and
sex-specific mean life expectancy (LE). The mean LE for each age group and
sex is estimated from the observed mean age at death in an age interval and
the life expectancy figure at the exact ages defining the age interval with

discounting at a rate of three percent, and the formula for YLL becomes:

YLL = N* (1-e °%*%)/0.03

3.3.2 Calculation of Life Expectancy (LE)

Population and mortality data for 2008 was used for life expectancy
calculation. Such data were used directly to construct life table if the coverage
of death registration is 85% and above. However, adjustment for incomplete
registration will be done if the coverage is below 85%.

3.3.3 Age and sex-specific number of deaths

Mortality data for the year 2008 from the Department of Statistics were used
to estimate cause-specific mortality (by age and sex) in Malaysia.

Cause-specific mortality estimates

All death in National Vital Registration were coded either using ICD-10
classification (for medically certified death) or Malaysian Department of
Statistic codes (for non-medically certified death). All data were examined for
quality on causes of death using specific criteria®.

The medically certified death data underwent 3 stages of validation and
verification. The first was step assessment of the accuracy of coding done by
original coders (Department of Statistic) on cause of death by sex and age.



Then, coding of the death data were conducted by independent certified
coders on the original data, based on cause of death, sex and age of the
deceased. Finally, the findings (codes) of the deaths were compared between
coding by original coders and independent coders. Cases with same codes
were accepted whereby cases with disagreed codes were re-coded by a
group of independent certified coders.

Deaths which were non-medically certified were coded according to the
guideline produced by Department of Statistic Malaysia. For each specific
codes, the non-medically certified death were re-coded into ICD 10 by an
expert certified coder and physician based on expert consideration of
available information including age, sex and cause of death.

All deaths were then combined and constituted the cause of death structure.
Deaths coded into garbage categories (ill-defined cause of death) were
redistributed, accordingly by age and sex stratum, based on the guideline for
Global Burden of Disease 2005 Study” with some modifications.

3.3.4 Years Lived with Disability (YLD)

The loss of ‘healthy’ life due to non-fatal health conditions requires estimation
of the incidence of the health condition (disease and injury) in specific time
period. For each new case, the number of years of healthy life lost is obtained
by multiplying the average duration of the condition (to remission or death) by
a severity weight measures the loss of healthy life using an average health
state weight. The basic formula for calculating YLD is:

YLD=1*DW*L

where | is the number of incident cases in the reference period, DW is the
disability weight and L is the average duration of disability (measured in
years). With discounting at the rate of three percent, the formula becomes:

YLD=1*DW*L*{1-e%®")/0.03

The steps below were undertaken to derive the epidemiological indicators for
each of the identified diseases and injuries:

1) Research current knowledge of the selected disease.



2) Construct diagram of the natural history of the disease.

3) Identify the epidemiological indicators to be estimated.

4) Review published and non-published epidemiological data available.
5) Check internal consistency and quality of the estimates.

6) Apply the data to calculate YLDs.

3.4 Ethical consideration

The permission to use the data was formally obtained from the data owner.
Value judgment and measures taken in the analysis of disease burden were

transparent and reproducible.



RESULTS

NATIONAL LEVEL

Mortali

The total number of deaths estimated in Malaysia for the year 2008 was
124,857 with 72,202 (57.8%) males and 52,655 (42.2%) females. Based on
death registered in 2008, the estimated life expectancy at birth for Malaysian
males was 70.2 years and 74.8 years for females. The top two leading causes
of death in both sexes were Ischaemic Heart Diseases and Cerebrovascular
Diseases (Stroke) (Table 1). Road Traffic Injuries and Breast Cancer was the
third leading cause of death in males and females, respectively.

Years of Life Lost (YLL):

The total number of YLLs in Malaysia for the year of 2008 was 1.5 million.
Almost sixty percents of the YLLs were contributed by male (57.9%). Majority
of YLLs were observed in the age group of 45-59 (26%), followed by 60-69
(18%) and 30-44 (16%).

Almost three quarter of YLLs were due to non-communicable diseases (68%)
followed by communicable disease (20%) and injury (12%). Overall, the
leading causes of YLLs were Ischaemic Heart Disease (17.1%),
Cerebrovascular Diseases (9.6%), Road Traffic Injuries (8.3%) and Lower
Respiratory Infections (4.2%) (Table 2). In men, other major contributors of
YLLs were HIV; Trachea, Bronchus and Lung cancers; Nephritis and
Nephrosis and Chronic Obstructive Lung Diseases. For women, Breast
Cancer was at the third rank, whilst Road Traffic Injuries was ranked fifth,
followed by Nephritis and Nephrosis; Trachea, Bronchus and Lung Cancers
and Diabetes Mellitus.

Majority of YLLs in age group 0-4 were contributed by Group |
(Communicable disease, Maternal, Perinatal and Nutritional status), while for
age group 15-29, most YLLs were due to Group Il (Injury) and among 30



years and above, majority of YLLs were contributed by Group Il (Non-
Communicable disease).

By disease category, the leading cause of YLL in Malaysia was caused by
Cardiovascular and Circulatory Diseases (35%), followed by Malignant
Neoplasm (21%), Infectious Disease (15%), Unintentional Diseases (13%)
and Respiratory Diseases (6%).

Years Lived with Disability (YLD):

Total number of YLDs for Malaysian in 2008 was 1.3 million with slightly
higher figures observed in males (52.7%) than females. Overall, the top three
leading causes of YLD were Diabetes Mellitus (12 %), Unipolar Depressive
Disorders (8.8%) and Osteoarthritis (4.9%) (Table 3). Similar ranking was
observed in both females and males, except Alcohol Use Disorder was the
third leading cause of death in males.

Disability Adjusted Life Years DALYsS):

In 2008, the total burden of disease amongst Malaysians amounted to 2.85
million with males contributed a higher proportion compared to females.
These burdens were attributable to non-communicable diseases (Group II)
followed by communicable (Group 1) and injury (Group Ilf) (Figure 1).

B GROUP | M GROUP Il S GROUPIII

Figure 1. DALYs by major disease groups, Malaysia, 2008



Almost one quarter of DALYs occurred in the age group of 45-59 (24%),
followed by 30-44 (17%) and 60-69 (16%) (Figure 2). Group | (Communicable
disease, Maternal, Perinatal and Nutritional status) was the main contributor
of DALYs amongst those aged 0-4 years, while for age group 15-29 and 30
years and above, most DALYs were due to Group Il (Injury) and Group |l
(Non-Communicable disease), respectively (Figure 3).

W04
W 5-14
M 15-29
W 30-44
M 45-59
o 60-69
70-79
80+

Figure 2. DALYs by age group, Malaysia, 2008
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Figure 3. DALYs by age group and major diseases groups, Malaysia,
2008
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The contribution of non-fatal (YLD) and fatal component (YLL) to overall
DALYs by disease categories was shown in Figure 4. The burden of the two
leading disease categories (Cardiovascular and Circulatory Disease and
Malignant Neoplasm) was mainly contributed by the fatal component
whereas for Mental and Behavioral Disorder, Diabetes Mellitus and Sense
Organs Disease, the burden was mainly attributable to non-fatal conditions.

The leading diseases or injuries attributable to the overall burden of disease in
terms of DALYs were Ischaemic Heart Disease, Cerebrovascular Disease,
Diabetes Mellitus and Road Traffic Injuries, which contributed to almost 30%
of total DALYs (Table 4).

In males, Ischaemic Heart Disease, Road Traffic Injury and Cerebrovascular
Disease accounted for almost 26% of the total DALYs. Among females,
Ischaemic Heart Disease, Cerebrovascular Diseases and Diabetes Mellitus
were the leading causes of burden of disease. Together, they contributed
23.1 % of the total DALYs in females.

CHILDREN AGED 0 - 4 YEARS:
MORTALITY:

The total number of deaths amongst 0-4 year-old children was 3,899 with
more than half among males (2,203) (Table 5). The top two leading causes of
death in both males and females were Lower Birth Weight and Congenital
Heart Anomalies. In male, the third leading cause was Lower Respiratory
Infections, and in female Birth Trauma and Asphyxia were the ? third leading
causes of death.

YLL -

The commonest cause of YLL in both male and female was Low Birth Weight,
accounting for 21.7% and 17.4% of the total YLL for males and females,
respectively (Table 6). The second commonest cause was Congenital Heart
Anomalies followed by Lower Respiratory Infections in male and Birth Trauma

and Asphyxia in females.
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YLD :

Overall, the top three leading causes of YLD were Low Birth Weight 15,343
(9.6%), Protein Energy Malnutrition 15,099 (9.5%) and Down's Syndrome
13,221 (8.3%) (Table 7). The top three commonest causes were observed in
females but with different ranking. Among males, the third leading cause of
YLD was Otitis Media.

DALYs:

By disease category, the DALYs were contributed by Congenital Anomalies
(29.9%), Neonatal Conditions (26.1%), Respiratory Infections (9.7%) and
Nutritional Deficiencies (7.9%) (Figure 5). Majority of the burden for these four
categories were contributed by morbidity components except for Neonatal
Conditions with slightly higher mortality than morbidity.

The leading cause for burden of disease in male and female was Low Birth
Weight, contributing about 14% of overall BOD among children 0 to 4 years
old. (Table 8). Other commonest causes were Protein Energy Malnutrition,

Down Syndrome and Birth Trauma & Asphyxia.

CHILDREN AGED 5 - 14 YEARS:
MORTALITY:

The top two causes of death were due to Injuries (road traffic injuries and
drowning), followed by Leukaemia, Lower Respiratory Infection and Meningitis
(Table 9). Similar pattern was seen in male but drowning was the third leading
cause of death among females.

YLL:

The top five leading causes of YLL among children 5-14 years old were Road
Trafffic Injuries, Drowning, Leukaemia, Lower Respiratory Infections and
Meningitis & Encephalitis (Table 10). Those diseases contributed almost half

12



of YLL in this age group. Similar ranking was seen in male. However in

female, they were in different order.

YLD:

Overall, the top four leading causes of YLD were Otitis Media (29.2%),
Asthma (17.2%), Nutritional Anaemia (13.7%) and Epilepsy (6.4%) (Table11).
Similar pattern was observed in females. However, for male, the fourth
leading cause was Hearing Loss.

DALYs:
By disease category, the leading causes of DALYs were Respiratory
Infections (23.5%), Unintentional Injuries (14.4%), Respiratory Diseases

(13.8%) and Nutritional Deficiencies (9.6%). Majority of these diseases were
due to morbidity except for Unintentional Injuries (Figure 6).

The leading cause of burden of disease in both male and female were Otitis
Media (20.4%), Asthma (12.3%), Nutritional Anaemia (9.6%) and Road
Traffic injuries (6.7%) (Table 12).

15 -29 YEARS OLD
MORTALITY:

Maijority of deaths in this age group were caused by Road Traffic Injuries
(40.1%). It was also the commonest cause of death among male (46.9%) and
female (20.6%) (Table 13).

YLL:

Road Traffic Injuries and Lower Respiratory Infections were the first and
second leading cause of YLLs in this age group (Table 14). Drowning, HIV
and Cerebrovascular Diseases were other diseases in the top five leading
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causes in males. While Cerebrovascular Diseases, Meningitis & Encephalitis
and Leukaemia were other top five leading causes of YLLs in female.

YED:®

Alcohol Use Disorders and Unipolar Depressive Disorders is the leading
cause of YLD in male and female, respectively. This was followed by Unipolar
Depressive Disorder, Drug use Disorders, Diabetes Mellitus and Road Traffic
Injuries in males; Anxiety Disorders, Abortion, Asthma and Schizophrenia in
females (Table 15).

DALYs:

By disease category, more than half of the burdens were contributed by
Mental and Behavioural Disorders (30.3%) and Unintentional Injuries (22.5%).
For Mental and Behavioural Disorders almost 100% were due to morbidity

component (Figure 7)

Road Traffic Injuries (25.1%) was the first leading cause of DALYs in males,
followed by other disorders from the Mental Disorder group and Diabetes
Mellitus. Whilst Unipolar Depressive Disorder (18.9%) was the main leading
cause of DALYs in females, followed by Road Traffic Injuries, Anxiety
disorders, Asthma and Abortion (Table 16).

30 - 59 YEARS OLD
MORTALITY:

Iscahemic Heart Disease (20.0%), Cerebrovascular Diseases (9.2%) and
Road Traffic Injuries (6.0%) were the top three causes of death. Similar
pattern was seen in male but in female, Breast Cancer was the second
commonest cause of death followed by Cerebrovascular Disease (Table 17).
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Ischaemic Heart Disease and Cerebrovascular Diseases were the
commonest causes of YLLs in males respectively. This was followed by Road
Traffic Injuries, Lower Respiratory Infections and HIV. These top five causes
contributed half of the YLL in males. Ischaemic Heart Disease and Breast
Cancer were the two leading causes of YLLs in females, followed by
Cerebrovascular Disease, Lower Respiratory Infections and Nephritis &
Nephrosis (Table 18).

YLD:

Diabetes Mellitus and Unipolar Depressive Disorders were the top two leading
causes of burden of disease in males and females. Other leading causes of
YLD in males were Alcohol Use Disorders, Gout and Cerebrovascular
Diseases. In females, the other leading causes were Gout, Cerebrovascular
Diseases and Nutritional Anaemia (Table 19).

DALYs:

More than half of the burdens were attributable to Cardiovascular and
Circulatory Diseases (20.9%), Malignant Neoplasm (11.9%), Diabetes Mellitus
(10.2%) and Mental and Behavioural Disorders (9.6%). The two diseases
were mainly due to mortality component but the remaining two were due to
morbidity (Figure 8).

Overall, the top three leading causes of DALYs were Ischaemic Heart
Disease (11.4%), Diabetes Mellitus (10.2%) and Cerebrovascular Diseases
(7.5%). Similar ranking was seen in males. On the other hand, for females,
Diabetes Mellitus, Cerebrovascular Diseases and Unipolar Depressive
Disorders were the top diseases accountable for DALYs respectively (Table
20).
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60 YEARS OLD and ABOVE
MORTALITY:

The commonest causes of death among elderly were Ischaemic Heart
Disease (23.5%) and Cerebrovascular Diseases (15.4%). Similar patterns
were seen in males and females (Table 21).

YEL:

Similarly, the top leading causes of YLL among elderly were Ischaemic Heart
Disease and Cerebrovascular Diseases. The other leading causes were
Trachea, Bronchus & Lung Cancer and Chronic Obstructive Pulmonary
Disease. Similar ranking was seen in males. In females, the third and fourth
leading causes of YLL were Nephritis & Nephrosis and Lower Respiratory
Infections (Table 22).

YLD:

The top three leading causes of YLD were Diabetes Mellitus (13.3%), Hearing
Loss (11.9%) and Cataract (9.0%). Similar patterns were seen in females. In
males, the third leading causes were Cerebrovascular Diseases and Cataract
respectively (Table 23).

DALYs:

The top two disease categories accountable for DALYs were Cardiovascular
and Circulatory Diseases (31.5%) and Malignant Neoplasm (12.4%) and were
contributed mainly by mortality component. The third rank was Sense Organ
Disorders (8.8%) in which its DALYs were contributed mainly by the morbidity
component (Figure 9). The top three leading causes in both males and
females were Ischaemic Heart Disease, Cerebrovascular Disease and
Diabetes Mellitus. (Table 24)
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DISCUSSION

The present findings were based on critical appraisal of all available
information on mortality and morbidity for 114 diseases and injuries.

In 2008, majority of the disease burden were non-communicable diseases
(Group Il) followed by communicable (Group |) and injury (Group lll). The
burden of the two leading disease categories (Cardiovascular and Circulatory
Disease and Malignant Neoplasm) was largely contributed by the fatal
component whereas for Mental and Behavioral Disorder, Diabetes Mellitus
and Sense Organs Disease, the burden was non-fatal conditions.

Almost sixty percents of overall YLLs were contributed by males (61%)(Figure
10). Majority of YLLs were observed amongst adults in the age group of 45-59
(26%), followed by 60-69 (18%) and 30-44 (16%). The leading causes of YLL
were Ischaemic Heart Disease (17.1%), Stroke (9.6%), Road Traffic Injuries
(8.3%) and Lower Respiratory Infections (4.2%). Overall the top three leading
causes of YLD were Diabetes Mellitus (12 %), Unipolar Depressive Disorders
(8.8%) and Osteoarthritis (4.9%).

Similarly with other BOD studies, this study present the disease burden in
DALYs as a summary measure of the population health. This approach allows
us to make comparisons between diseases, by taking into account the fatal
and non-fatal health outcomes. Thus, non-fatal health outcomes such as
mental disorders would become apparent as an important health problem.
This may not be possible if the traditional mortality-based measures were

used.

In particular, the DALY measures the gap between a population's actual
health status and some ‘ideal’ or reference status. In developing the DALY
indicator, Murray and Lopez (1996) identified five valued choices that should

explicitly made:
¢ How long ‘should’ people in good health expect to live?

e Is a year of healthy life gained now worth more to society than a year of
healthy life gained sometime in future, for instance in 20 years’ time?
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e How should we compare years of life lost through death with years

lived with poor health or disability of various levels of severity?

e Are lost years of healthy life valued more at some ages than others?
The GBD code to value s year of life at young adult ages more than in
old age or infancy.

e Are people equal? Do all people lose the same amount of health
through death at given age, even if there are variations in current life
expectancies between population groups?

The Global Burden of Disease Study used the same values for all regions of
the world. In particular, the study used the same life expectancy ‘ideal’
standard for all population subgroups, irrespective whether the current life
expectancy was lower than that of other groups, it used the same ‘disability
weight' for everyone living in a specified health state, and gave equal
weightage to a year of healthy life lost at any age(equal ‘age weights’).

Available mortality statistics by age, sex and causes at the national level for
2008 were used as input data for mortality estimation. We assumed the
registration of mortality from the Malaysian Department of Statistic Report was
complete. There were no other sources of mortality data to make formal
verification. Disaggregated data were evaluated for quality in terms of
proportion of deaths and the data were used to construct abridged life tables.

The process of establishing and developing a death registration system with
totally medically certified requires considerable resources, and in many
countries, they have taken more than a century to become efficient’.
However, Malaysia has already established a near complete vital registration,
and now should focus on strengthening the cause of death reporting
mechanisms®. A complete review of medical certifications should be
considered as a priority by relevant authorities and ministries of the
government of Malaysia, in conjunction with studies to validate medically
certified causes of death in hospitals”®. Improvement in medically certified
death could be initiated with improved training programmes for physicians in
cause of death certification procedures and ICD-10 coding. Also, like other
Asian countries, Malaysia should undertake pilot projects to improve cause of
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death attribution for deaths occurring outside health facilities, using verbal

autopsy methods® %",

A large number of estimates describing the epidemiology of the main
diseases in Malaysia are now available especially for communicable
diseases, maternal conditions, certain non communicable diseases (diabetes,
renal failure, cancer) and injuries. The quality of the data sources underlying
the disease models varies from very good to speculative. We give a
subjective impression of the accuracy of our estimates to the main causes
with a brief justification for the classification of data quality into good,
reasonable, poor and very poor estimates.

For many diseases and injuries the research team has no choice but to
extrapolate the epidemiological data (such as prevalence and incidence) due
to limited availability of such data in Malaysia. For example, the estimates for
mental disorders, the largest contributor to YLD, are all based on data from

studies outside Malaysia.

Cautions is needed when interpreting results of BOD studies because the
approach is at macro level. The aim of BOD studies is to measure the health
of a population not that of an individual. Estimates of severity and duration are
based on the level of disability experienced by the average case in a
particular health state. These generalizations do not consider the variation in
disease experienced by individuals but for an estimate at the population level
it is a reasonable approach.

Secondly, the absolute number of DALYs associated with a disease or injury
is difficult to interpret. We therefore frequently presented figures in this study

as relative numbers, i.e. a proportion of the overall disease burden.

Thirdly, the DALY is only a measure of one dimension relevant to health
services, i.e. objective health status of people. Improving health status and
reducing inequalities in health status should be the primary concern to a
health system but there are other important dimensions such as autonomy,
dignity, or even stress relief and reassurance for some health concerns. For
instance, promptness and convenience in service provision may not alter
DALYs but are valued by the user. Using BOD in priority setting should not
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lead to the conclusion that health services are solely concerned with disease
reduction.

Fourthly, the DALY is a health gap measure and reflects the burden at a
particular time. Diseases for which there are successful control programs, e.g.
vaccine preventable diseases, maternal conditions etc., may not ranked high
in terms of burden of disease but this should not be taken as a license to
reduce funding to the existing control program. However, it would indicate that
little additional health gain could be expected from an expansion of the

disease control program.

Fifthly, setting priority by BOD does not necessarily mean that highly ranked
diseases should be given priority over those in lower ranks. We strongly agree
with Mooney and Wiseman (2000) that priority setting should concentrate on
how resources are used although we do not accept their conclusion that
therefore estimating burden of disease is a waste of analytical resources.
Decision-making is not solely based on the ranking of BOD; rather it also
depends on the feasibility, effectiveness and affordability of intervention
options. For example, in the case of dementia, where no effective intervention
exists, spending more resources may not lead to improvement in the

condition.

Strengths of the study

Utilization of local data sources

This is a Malaysian national study and we used as much as possible our local
data sources. For some conditions and specific diseases where to obtain
reliable local information is not possible, we employed international estimates
or studies from other countries. As we used only secondary data and did not
try to conduct a new survey for primary data, we made a thorough review of
our existing data and recommended extension of the coverage of hospital
admission data collection to include all public and private hospitals. We also
used large surveys data such as the National Health Morbidity Survey,
National Eye Survey, Oral Health Survey and Cancer Registry. We
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recommended that these surveys to be repeated at regular intervals and be
extended into areas currently not covered, particularly mental disorders.
Greater attention should be given to the quality of data collection.

Multiple data sources

The cross-checking of various data sources provided valuable insight into
individual data source. In addition, when there were some doubts about the
local data, we selected information that was deemed most relevant to the
local situation. In the event that we could not find reliable local information, we

used the GBD estimates.

Internal consistency

For nearly all conditions we tested the internal consistency of available data
sources using the DISMOD program. Participation from policy makers and
public health/ clinical experts were taken into consideration in order to attain
high level of transparency in data management.

For this study, we consulted many disease experts and incorporated their

advices and criticisms during the revisions of the data.

Limitations of the study

Mortality Component

The calculation of mortality component of disease burden (YLL) was relatively
straightforward and the precision of these estimates was almost entirely
dependent on the quality of information on underlying cause of death.
Although Malaysia has a good vital registration system, the system allows
deaths to be certified by lay person (i.e.: non-medically certified death). As
such, almost half of the registered deaths in Malaysia are non-medically
certified. This poses a challenge in the calculation of mortality burden since a
large proportion of deaths were coded with ill-defined causes (e.g.: old age).
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The mortality data included an unacceptably high proportion of deaths coded
to ill-defined conditions and miss-specified vascular diseases, particularly
cardiac arrest. These may be indicative of miscoding of deaths due to lack of
knowledge on medical history, inadequate diagnosis by physician leading to
lack of information on the medical card, or the families were unaware on the
deceased medical status. These issues strongly suggested the need for
urgent measures to improve the cause of death certification and coding
practices among the physician at the hospital level, through adequate training
programs'?.

We make three major assumptions on the causes of death in this study.
Firstly, the cause of death structure in certified deaths was the same as that of
uncertified deaths. This was unlikely to be the case as there were reasons to
believe that certain causes were more likely to be certified (e.g. injuries) and
that death in the poor and in rural areas were more likely not to be certified
and were likely to have different underlying causes. Secondly, the causes of
certified deaths were accurate. We expected the accuracy at the level of
individual deaths was rather poor but that the overall cause of death structure
may be less affected as ‘false negative’ and ‘false positive’ diagnoses cancel
each other out at the population level. Thirdly, we reallocated ill-defined codes
from the ICD chapter of symptoms and ill-defined conditions within disease
chapters to specific disease categories. Of course, there was considerable
uncertainty about this procedure but we argued that leaving a large number of
deaths in the ill-defined categories may lead to greater misinterpretations
particularly when comparisons over time were made with different proportions
of deaths allocated to ill-defined categories.

Disability weights

We used disability weights developed for the GBD and Dutch studies. This
may not be relevant to local health state preferences and attitudes. Strong
suggestion that work should be done to develop the formulation of Malaysian
disability weights. The development of Malaysian specific weights would lead
to estimates which better suit the needs of Malaysia health policy formulation.
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However, the use of international weights may be close enough to Malaysia
preferences while allowing direct international comparisons. Also, developing

our own weights necessitates a considerable resource input.

Data gaps and deficiencies

Information essential for the analysis of BOD in Malaysia is difficult to obtain,
as there is no unified national system. The BOD estimates were only as good
as the data inputs. The quality of data was variable, ranging from nationally
representative surveys to small local studies conducted by academic
institutions. Selected data gaps identified from the study are summarized
below.

We have already mentioned the vital contribution of the mortality analysis.
The extrapolations made from VR diagnoses rely on a low percentage of
certified deaths. Improvements in the VR system are currently being
implemented but a verbal autopsy study was needed in Malaysia to

strengthen the mortality data in the short term.

For descriptive epidemiological data, there was a lack of unified source of
information although a variety of sources of information exist. All routine data
systems were known to have some underreporting of events or to be
unrepresentative of the national population. For instance, this was the case
for most infectious diseases in the disease notification system. There was a
need to improve laboratory confirmation and to capture events from private
services. For some infectious diseases, there were two data collection
systems presenting different figures for example Malaria. The data from the
CDC MOH were not consistent with those from the Health State Department.
It would be more efficient to re-look into these systems.

We recommended that greater attention be given to quality control measures
in data collection and processing of these existing systems rather than

developing new systems.
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Potential impact of disease burden study in Malaysia

The first set of results from the Malaysian burden of disease study has variety
of uses, including quantification of the relative contribution of different
diseases, injuries and risk factors to the total disease burden in the
population. There are various other health status indicators currently used in
Malaysia such as Infant Mortality Rate (IMR), Maternal Mortality Rate (MMR),
disease-specific death rates, incidence, and prevalence. The BOD estimates
are not to substitute other health status indicator; rather their use is as a
complementary, comprehensive indicator to enhance policy formulation.
Some of the potential impacts of the study are summarized below.

Systemic assessment of disease burden has multiple purposes for health
planning. For example, this information contributes to debates on priorities for
health service delivery, priorities for health research or improving curricula for
professional training.

The extensive epidemiological modeling carried out in a burden of disease
study identifies gaps in health information systems. Our scrutiny of information
with a potential impact on the decision-making process should encourage
actions to fill in data gaps and improve deficient data collection systems in
Malaysia

The use of morbidity data for a comprehensive evaluation of disease impacts
is a challenging exercise but it provides a more appropriate and balanced
view on the impact of all health outcomes on overall population health.

This study will be the basis for further study of risk factors attributable to
disease burden and sub-national estimates for Malaysia. Those results will be
of interest for the planning of preventive services at a national and local level.

At a later stage, cost-effectiveness analyses of health intervention options for
major diseases and risk factors are planned. Combining knowledge on the
magnitude and distribution of health problems (from a burden of disease
study) with economic evidence of efficiency (cost-effectiveness) provides
policy makers with a powerful set of tools to facilitate their decision-making.
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