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About the Singapore  
Ministry of Health
The mission of the Singapore Ministry of Health (MOH) 
is to be an innovative and people-centred organisation 
to promote good health and reduce illness, ensure that 
Singaporeans have access to good and affordable health 
care that is appropriate to needs, and to pursue medical 
excellence. These are achieved through the following 
strategies:

Promote good health and reduce illness
Good health is to a great extent the responsibility of the 
individual. MOH plays a major role in educating and 
providing information to the Singapore public on how 
they can maintain a healthy lifestyle. The Ministry also 
plays a key role in reducing illnesses in Singapore 
through the prevention and control of diseases and 
ensuring the appropriate allocation of health resources.

Ensure access to good and affordable health care 
that is appropriate to needs
MOH is responsible for ensuring that health care in 
Singapore is characterised by professional standards 
and good clinical outcomes, and that the services 
delivered are appropriate to each patient’s needs. While 
the principle of copayment is emphasised, the Ministry 
also ensures that health care remains affordable to 
Singaporeans through significant government subsidies 
and risk pooling via insurance, effectively balancing 
individual and collective responsibility.

Pursue medical excellence
Singapore’s health care system is well-regarded. The 
Ministry strives to promote a culture of medical 
excellence in public health care institutions, while 
ensuring affordable, cost-effective, and appropriate 
care, for the greater benefit of Singaporeans.

About IHME

The Institute for Health Metrics and Evaluation (IHME) 
at the University of Washington in Seattle is an inde-
pendent health research centre. IHME aims to improve 
health by making rigorous and comparable measure-
ments of the world’s health problems freely available to 
researchers, donors, policymakers, and other 
decision-makers.

About the GBD study
The Global Burden of Diseases, Injuries, and Risk 
Factors Study (GBD) is an international collaboration, 
consisting of over 3,600 collaborators in more than 140 
countries and territories, to measure the impact of 
health problems on people. GBD is coordinated by IHME 
and produced annually. GBD 2017, released on 
November 8, 2018, included over 38 billion health 
estimates on 359 causes of disease and injury and 84 
health risk factors in 195 countries and territories. Its 
methods and metrics emphasise comparability among 
causes that kill and causes that disable, giving policy-
makers the most complete possible perspective on the 
causes of all health problems experienced by people.
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Foreword
The Singapore Ministry of Health (MOH) embarked on 
its inaugural burden of disease study in the 2000s to 
quantify the extent and distribution of health problems 
in Singapore. This resulted in the Singapore Burden of 
Disease (SBoD) studies for reference years 2004, 2007, 
and 2010, in which the Ministry produced its own set of 
disease burden estimates for the Singapore resident 
population using methods consistent with the World 
Health Organization’s Global Burden of Disease 
(GBD) studies.

With the establishment of the Institute for Health 
Metrics and Evaluation (IHME) and the subsequent 
regular publication of IHME-coordinated GBD study 
estimates from 2012, it became clear to MOH that there 
were benefits in closer collaboration with IHME. First, it 
would resolve inconsistencies between MOH’s indepen-
dent set of estimates and those produced by the 
IHME-coordinated GBD that arose from the use of 
different data sources and methodologies. Second, it 
would reduce duplication of effort by both parties in 
quantifying disease burden for Singapore. Third, there 
has been sustained interest in benchmarking disease 
burden estimates for Singapore internationally, and 
thus estimates have to be standardised and produced 
within a systematic framework.

A memorandum of understanding between MOH and 
IHME was signed in August 2015 with the purpose of 
producing a single but comprehensive set of estimates 
of the burden of diseases, injuries, and risk factors for 
Singapore on a yearly basis, as part of the GBD study. 
Since then, MOH has been sharing the latest available 
data with IHME to ensure that estimates from the study 
are valid and explainable in the local context. The 
Ministry has performed intensive reviews of the data 
sources and methodologies used in the GBD 2016 and 
2017 studies.

Findings from the most recent iteration of the GBD 
study for reference year 2017 were published in The 
Lancet on 8 November 2018. This report presents 
updated findings for Singapore from the GBD 2017 study 
and provides a comprehensive look at the burden of 
diseases and injuries in Singapore across time. It also 
gives an overview of the metrics used to quantify 
disease burden, zooms in on key findings, and bench-
marks these findings for Singapore against other 
locations in a comparative framework.

We hope that the findings presented in this report will 
inform the general public on the state of health in 
Singapore and, perhaps even more importantly, help 
guide health care administrators and policymakers 
toward the informed formulation and implementation 
of national health policies.

A/Prof Benjamin Ong
Director of Medical Services, MOH
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Preface
When the Global Burden of Disease was initially 
published in 1993, several countries led the way in 
adopting the concept and applying it in their own 
setting. Singapore’s Ministry of Health was one of those 
early adopters and, since the early 2000s, has trained 
many of its staff in burden concepts and embedded 
burden estimation into its decision-making culture. It is 
in part because of the strong emphasis that institutions 
like the MOH placed on GBD in its infancy that GBD has 
been able to grow to the size and impact that we see 
today. When the Institute for Health Metrics and 
Evaluation (IHME) began to revitalize the GBD enter-
prise with a wider-spread collaborator network, it was a 
natural fit to start working closely with the Ministry of 
Health. IHME has learned immensely from this institu-
tional collaboration. Together IHME and Singapore’s 
MOH have been able to strengthen the methods, expand 
the access to health data, and produce in partnership 
the most rigorous results to date estimating Singapore’s 
burden of disease from 1990 to the present.

This report highlights the knowledge gained from our 
valuable partnership. On the one hand, the GBD 2017 
estimates indicate that people in Singapore already live 
longer, healthier lives than most people around the 
world. But like people in many other relatively healthy, 
wealthy places, the gains Singaporeans have made in life 
expectancy have not been matched by improvements in 
rates of disability – which means that the years 
Singaporeans have gained are too often spent coping 
with age-related health problems. At the same time, we 
have been able to learn how to better present the GBD 
results and concepts to others by learning from the 
experience the MOH had within its own institution over 
many years.

This report is a testament to the continuing efforts by 
Singapore’s government to help Singaporeans live 
longer lives with less time spent in ill health. The GBD 
estimates – including healthy life expectancy, which the 
Singapore MOH has adopted as a key health system 
indicator – are the most effective way for Singapore to 
compare the burden of disease within the country and 
over time, identify successes and challenges, and 
allocate resources effectively in the pursuit of better 
health for all its population. I celebrate this goal and 
congratulate the Ministry of Health in its efforts to 
improve the lives of all Singaporeans.

Christopher J.L. Murray
Director, IHME
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Glossary of terms 
and concepts
Age-standardisation
A statistical technique used to compare the health of 
populations with different age structures. It is useful 
because populations with different age structures (for 
example, more younger or older people than a compar-
ison population) will naturally differ in their burdens of 
diseases that tend to affect people at certain ages (e.g., 
ischaemic heart disease, which kills in old age, or 
malaria, which kills mostly during early childhood). 
Age-standardisation reduces bias in comparisons 
between such groups. GBD uses a study-specific set of 
population weights that were originally derived from 
the World Health Organization standard and then 
refined over time. 

Disability
Non-fatal morbidity – that is, living in ill health. 
Within GBD, the term “disability” refers to all non-fatal 
health loss caused by disease (such as pneumonia or 
depressive disorder) or injury (such as chronic low back 
pain or acute trauma from a traffic accident). It is not 
synonymous with colloquial uses of “disability” to 
mean physical or mental handicaps.

Disability-adjusted life years (DALYs)
Years of healthy life lost to premature death and 
disability. DALYs are the sum of years of life lost (YLLs) 
and years lived with disability (YLDs).

Healthy life expectancy (HALE)
The number of years that a person at a given age can 
expect to live in full health, taking into account mor-
tality and disability.

Life expectancy (LE)
The number of years that a person at a given age can 
expect to live.

risk-Attributable burden
The share of the burden of a disease that can be esti-
mated to occur due to exposure to a particular 
risk factor. 

Risk factors
Potentially modifiable causes of disease and injury.

Years of life lost (YLLs)
Years of life lost due to premature mortality.

Years lived with disability (YLDs)
Years lived in less than perfect health. YLDs take into 
account both the severity and the length of time lived 
with a disability, so they can measure health loss from 
short-term, acute periods of disability and long-term 
periods of chronic disability.
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Acronyms used
DALYs  Disability-adjusted life years

GBD  Global Burden of Diseases, Injuries, and Risk Factors Study

HALE  Healthy life expectancy

IHME  Institute for Health Metrics and Evaluation

LE  Life expectancy

MOH  Ministry of Health (Singapore)

OECD  Organisation for Economic Co-operation and Development

HK SAR Hong Kong Special Administrative Region of China

YLDs  Years lived with disability

YLLs  Years of life lost
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Level 1 and 2 GBD causes  
and risk factors
The causes and risk factors studied by GBD are arranged in hierarchical nested categories, referred to as “levels.”  
At the highest level, Level 1, causes are split into very large categories: communicable, maternal, neonatal, and 
nutritional causes; non-communicable diseases; and injuries. The Level 1 risk factors are behavioural; metabolic;  
and environmental or occupational risks. Each Level 1 cause or risk can be broken down into Level 2 causes or risks, 
and those, in turn, can be further broken down to Levels 3 and 4. Most of this report focuses on Level 1 and 2 causes 
and risks. Those are listed by cause and risk group in Table 1.

Causes of disease and injury
Level 1 Level 2

Communicable, maternal, neonatal,  
and nutritional diseases

Enteric infections

HIV/AIDS and sexually transmitted infections

Maternal and neonatal disorders

Neglected tropical diseases and malaria

Nutritional deficiencies

Other infectious diseases1

Respiratory infections and tuberculosis

Non-communicable diseases

Cardiovascular diseases

Chronic respiratory diseases

Diabetes and kidney diseases

Digestive diseases

Mental disorders

Musculoskeletal disorders

Cancers

Neurological disorders

Other non-communicable diseases2

Sense organ diseases

Skin and subcutaneous diseases

Substance use disorders

Injuries
Self-harm and interpersonal violence

Transport injuries

Unintentional injuries

TABLE 1

GBD 2017 causes and risk factors, Levels 1 and 2

1 “Other infectious diseases” includes diseases such as hepatitis, meningitis, and measles. 
2 “Other non-communicable diseases” includes several categories of disease, such as birth defects,  
gynaecological diseases, and oral disorders, such as cavities and periodontal diseases.
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Risk factors affecting health
Level 1 Level 2

Metabolic risks

High blood sugar

Obesity and overweight

High cholesterol

High blood pressure

Impaired kidney function 

Low bone mineral density

Environmental/occupational risks

Air pollution

Occupational risks

Other environmental risks3

Unsafe water, sanitation, and handwashing

Behavioural risks

Alcohol use

Child and maternal malnutrition

Childhood maltreatment

Dietary risks

Drug use

Intimate partner violence

Low physical activity

Tobacco

Unsafe sex

3 “Other environmental risks” is composed of lead exposure and residential radon exposure.
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Report highlights
longer but not necessarily  
healther lives
Between 1990 and 2017, life expectancy at birth in 
Singapore rose 8.7 years, to 84.8 years. Healthy life 
expectancy at birth, however, rose only 7.2 years, to 74.2 
years. Gains in the number of years expected to be 
spent in good health did not match gains in the number 
of years expected to be lived.

The burdens of early death  
and disability
While Singapore’s burden of early death (measured in 
years of life lost, or YLLs) has declined, the rates at 
which Singaporeans experience ill health (measured in 
years lived with disability, or YLDs) have remained 
relatively constant over time. This indicates that 
Singapore, like most places in the world, has not been as 
successful at preventing ill health as it has been in 
preventing early death.

The largest contributors to Singapore’s combined 
burden of early death and disability (measured in 
disability-adjusted life years, or DALYs) were cardiovas-
cular diseases (14.2% of total DALYs), cancers (13.4%), 
musculoskeletal disorders (12.6%), and mental disor-
ders (10.2%). 

The causes of DALYs that showed the largest increases 
between 1990 and 2017 were sense organ diseases, such 
as hearing loss and vision impairments (which 
increased in number of DALYs by 124.5%), neurological 
disorders, which includes Alzheimer’s disease and other 
dementias (which increased by 104.6%), and musculo-
skeletal disorders (which increased by 99.8%). All of 
these increases were driven mainly by Singapore’s 
ageing population.

The burden of YLLs was dominated by three causes 
which, when combined, accounted for approximately 
70% of Singapore’s YLLs: cancers (31.8% of total YLLs), 
cardiovascular diseases (28.5%), and lower respiratory 
infections, which includes pneumonia (10.1%).

The main causes of YLDs in Singapore were non- 
communicable diseases. The leading causes changed 
relatively little over time – in both 1990 and 2017, the 
four leading causes of YLDs were, in order, musculoskel-
etal disorders (which caused 20.7% of YLDs in 2017), 
mental disorders (17%), unintentional injuries (8.7%), 
and neurological disorders (7.7%).

Risk factors affecting health
The leading risk factors affecting health in Singapore in 
2017 were dietary risks, tobacco, high blood pressure, 
and high blood sugar. 

Between 1990 and 2017, overweight and obesity rose 
from Singapore’s eighth leading risk factor to its fifth. 
The number of DALYs caused by overweight and obesity 
rose 141% during that time. In 2017, overweight and 
obesity contributed to 6.4% of Singapore’s DALYs, up 
from 3.9% in 1990.

International comparisons
In 2017, people in Singapore had the highest life 
expectancy at birth (84.8 years) and healthy life expec-
tancy at birth (74.2 years) among countries in the world.

Among a comparison group of peer locations composed 
of the Hong Kong Special Administrative Region of 
China (HK SAR) and the member nations of the 
Organisation for Economic Co-operation and 
Development (OECD), Singapore had significantly 
lower-than-average (i.e., better) rates of age- 
standardised DALYs in nine of Singapore’s 10 leading 
causes of early death and disability. It had significantly 
higher-than-average rates of DALYs due to lower 
respiratory infections and tuberculosis, a category  
that includes pneumonia.

Compared to its peer locations in 2017, Singapore  
had significantly lower-than-average rates of age- 
standardised DALYs attributable to eight of the 10 
leading risk factors affecting health in Singapore. It had 
average rates of early death and disability attributable to 
air pollution and impaired kidney function.
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Findings from GBD 2017
life expectancy and  
healthy life expectancy
One of the most common ways of assessing health 
within populations is life expectancy (LE), or the 
average number of years a person can expect to live 
from any given age. Singapore performs very well by 
this measure. In 1990, LE at birth in Singapore was 76.1 
years. By 2017, Singapore’s LE at birth had risen to 
84.8 years. 

While LE is a useful measure, however, it only measures 
the quantity of time spent alive. In order to assess the 
quality of health experienced by Singaporeans, the 
Singapore Ministry of Health (MOH) has adopted 
healthy life expectancy (HALE) as a key performance 
indicator. HALE is the average number of years a person 
can expect to live in full health from any given age. It is 
calculated by subtracting the number of years a person 
can expect to live in poor health from that person’s LE. 

Thus, HALE is equal to LE minus the number of years 
expected to be spent in poor health.

Figure 1 illustrates Singapore’s LE and HALE at birth 
from 1990 to 2017. In 2017, HALE at birth in Singapore 
was 74.2 years, up from 67.1 in 1990. That means the 
average Singaporean born in 2017 could expect to live 
for 84.8 years, but that 10.6 of those years would be 
spent in poor health. In 1990, the difference between LE 
and HALE was 9.0 years. The difference between LE and 
HALE at birth, then, has grown by 1.5 years. That trend 
can be observed in Figure 1. It is due, in part, to an 
ageing population combined with the tendency for older 
people to have higher rates of chronic disease and 
disability than younger ones. Together, those trends 
result in more time spent in ill health across the 
population. 
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FigurE 1

Life expectancy and healthy life expectancy at birth in Singapore, both sexes, 1990–2017
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Information on the drivers of changes in Singapore’s LE 
at birth between 1990 and 2017 is available in Appendix 
Figures 26 and 27. Those figures break down how 
changes in life expectancy at birth for males and 
females were driven by changes in Singaporean mor-
tality rates for specific causes of disease.

LE and HALE vary by sex. In Singapore – as in most 
places in the world – females tend to live longer than 
males. Table 2 breaks down LE and HALE for females 
and males over time. In 2017, females in Singapore had a 
longer LE at birth (by 5.7 years) and HALE at birth (by 
3.2 years) than males. Those differences have increased 
slightly since 1990, when they were 5.3 years for LE and 
2.9 years for HALE.

While Singaporean females have had longer life expec-
tancies, they have spent sizeable portions of that extra 
time coping with ill health. In 1990, the gap between LE 
and HALE (i.e., expected number of years spent in ill 
health) was 2.4 years larger for females than it was for 
males. In 2017, it was 2.5 years larger. Despite gains in 
female LE since 1990, females have continued to 
experience higher rates of disability than males.

Singapore faces a challenge shared by many nations: 
how to increase LE while simultaneously decreasing the 
amount of time people spend in poor health. This goal 
of longer lifespans and less time spent living with illness 
has not yet been achieved consistently by any country. 

Three key GBD metrics
The GBD study produces estimates describing many 
aspects of population health, but the study’s most 
fundamental metrics are years of life lost (YLLs), years 
lived with disability (YLDs), and disability-adjusted life 
years (DALYs).

YLLs
YLLs measure the years lost to premature death within 
a population. They are calculated by subtracting age of 
death from the age of ideal LE at the age of death. 
Therefore, the number of YLLs resulting from deaths at 
age 60 are much lower than those from deaths at age 2. 
For people tracking population health, YLLs are useful 
for assessing the burden of diseases whose effects are 
primarily fatal, not disabling. Causes of death such as 
cardiovascular diseases, suicide, and acute infectious 
diseases are effectively measured using YLLs.

YLDs
YLDs measure the years with health loss due to non-
fatal causes of disease and injury, i.e., disability, within 
a population. Their calculation includes measuring both 
the time spent with a disability and the severity of that 
disability. A year spent coping with schizophrenia, 
therefore, results in more YLDs than a year spent with 
acne. YLDs recognise that good health is not just about 
being alive – it is about being alive and well. Diseases 
that debilitate people but do not generally kill them, 
such as anxiety disorders or back and neck pain, are 
effectively measured using YLDs.

DALYs
DALYs are simply the sum of YLLs and YLDs. Therefore, 
DALYs are a composite measure of all health loss within 
a population, including that from non-fatal causes of 
poor health and from early death. Figure 2 illustrates 
the DALYs concept using a simplified, individual-level 
example. It shows non-fatal health loss (and some 

LE at birth in years HALE at birth in years Difference LE–HALE in years

1990 2017 1990 2017 1990 2017

Males 73.5 81.9 65.6 72.6 7.9 9.3

Females 78.8 87.6 68.5 75.8 10.3 11.8

Difference females–males 5.3 5.7 2.9 3.2 2.4 2.5

TABLE 2

Life expectancy and healthy life expectancy at birth, males and females, 1990 and 2017
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recovery) after a car accident, then increasing disability 
due to depression and back pain, before a heart attack 
causes additional disability and then, shortly afterward, 
premature death. Adding together the YLLs and YLDs 
yields DALYs, or the total amount of health loss, 
expressed in years, experienced by this person. Adding 
up all the DALYs experienced by the people in a popula-
tion yields a population-level view of overall health loss.

Because they combine the burden of both fatal and 
non-fatal health loss, DALYs are an excellent way to 
assess the overall health of a population or the overall 
impact of diseases that cause both early death and 
disability – diabetes, for example. Furthermore, they 
provide a way to compare the burden of diseases that 
kill and diseases that disable. 

All-cause YLLs, YLDs, and DALYs in Singapore
Considering the YLLs, YLDs, and DALYs due to all causes 
of ill health illustrates how YLLs, YLDs, and DALYs relate 
to each other and offers a high-level picture of health in 
Singapore over time. 

Figure 3 shows the male and female burdens of YLLs, 
YLDs, and, taken together, DALYs over time. It presents 

those metrics as age-standardised rates in order to 
control for changes in the age structure of Singapore’s 
population between 1990 and 2017. Because Singapore’s 
population grew older between 1990 and 2017, using 
rates that are not age-standardised would provide a 
biased picture of changes in Singapore’s health. 

Figure 3 shows several key trends in Singaporean health 
over the past 27 years. Overall, people in Singapore have 
become healthier, but most of that improvement was 
due to reductions in YLLs. By contrast, the rate of YLDs 
was nearly constant. People in Singapore are living 
longer, but they have been experiencing similar rates of 
non-fatal health loss since 1990.

Males experienced greater overall disease burden, but 
that was due primarily to males having higher levels of 
YLLs than females. Females had lower overall disease 
burden than males, but they experienced higher rates of 
disability than males. This pattern is a common one to 
find all over the world.

FigurE 2
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DALYs
Because they summarise the burden of both early death 
and time spent with disability, DALYs provide an 
overview of Singapore’s overall population health.

Figure 4 shows Singapore’s total DALYs in 2017, broken 
down by cause. The largest contributors, by far, to 
Singapore’s disease burden were non-communicable 
diseases (80.3% of the total burden). Of those non-com-
municable causes of disease, the largest burdens were 
for cardiovascular diseases (14.2% of total DALYs – not 

just DALYs due to non-communicable causes), cancers 
(13.4%), musculoskeletal disorders (12.6%), and mental 
disorders (10.2%). It is notable that the top four causes of 
DALYs in Singapore included both primarily fatal 
(cardiovascular diseases and cancers) and primarily 
disabling (musculoskeletal disorders and mental 
disorders) causes of disease.

FigurE 3

All-cause disease burden in Singapore, 1990–2017
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Injuries caused 10.7% of total DALYs in Singapore in 
2017. The largest contributor within that category was 
unintentional injuries (6.2%), which includes falls and 
other non-transportation-related accidents. 
Communicable, maternal, neonatal, and nutritional 
diseases caused 9% of total DALYs in Singapore in 2017, 
with over half of that amount, 4.7% of total DALYs, due 
to respiratory infections and tuberculosis (the majority 
of which was lower respiratory infections, which 
includes pneumonia).

In addition to showing a one-year picture of disease 
burden, GBD metrics allow population health policy-
makers to understand trends over time. 

Figure 5 shows how the leading causes of DALYs in 
Singapore ranked in 1990 and 2017. There was stability 
in Singapore’s disease burden over time, with both the 
top and bottom of the lists showing no changes in 
rankings. Cardiovascular diseases, cancers, musculo-
skeletal disorders, and mental disorders were the four 
leading causes of DALYs in both 1990 and 2017.

FigurE 4

Distribution of total DALYs by cause, Singapore, both sexes, 2017
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There were some significant changes in the middle of 
the rankings, however. Neurological disorders (which 
includes Alzheimer’s disease and other dementias) rose 
from the eighth to the fifth leading cause while 
increasing in number of DALYs by 104.6%. Sense organ 
diseases (which includes vision and hearing impair-
ments) and skin diseases rose to the 10th and 11th ranks 
while increasing the number of DALYs by 124.5% and 
87.7%, respectively. Chronic respiratory diseases, 
self-harm and interpersonal violence, and transport 
injuries all declined by three positions in ranking. 

The burden of disease within a population varies across 
age groups, as different diseases are more likely to affect 
children, middle-aged adults, or older adults. 

Figure 6 breaks down the overall burden of disease in 
Singapore in 2017 by age group. At the highest level, it 
shows that the burden of communicable, maternal, 
neonatal, and nutritional diseases was highest among 
young people, but that non-communicable diseases 
quickly became the main cause of disease burden as 
people entered late childhood, adolescence, and 

FigurE 5

Leading causes of DALYs, Singapore, both sexes, 1990–2017
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adulthood. Disease burden due to injuries peaked in 
young adults and then tapered off over the lifespan.

Neonatal disorders (within the maternal and neonatal 
disorders category) and birth defects (within the other 
non-communicable diseases category) were the drivers 
behind the large red and purple bars present in the 
under-1-year age brackets of Figure 6. Among children, 
skin diseases (driven by eczema) were a substantial 
cause of DALYs. Mental disorders represented the 
largest single contributor to disease burden for 

Singaporeans between the ages of 10 and 34, peaking for 
15- to 19-year-olds, for whom mental disorders repre-
sented 25.8% of total DALYs. Musculoskeletal disorders 
caused the largest proportion of burden in middle-aged 
adults, peaking at ages 35–39, when they represented 
18.4% of total DALYs. Cardiovascular diseases and 
neurological disorders grew as a proportion of total 
burden as people aged. The burden of cancer as a 
proportion of total DALYs was highest for 65- to 
69-year-olds, when it represented 21.9% of total dis-
ease burden. 

FigurE 6

Percentage breakdown of DALYs by age group, Singapore, both sexes, 2017
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Further information on the burden of DALYs in 
Singapore is available in the Appendices. Appendix 
Figure 28 shows the proportion of the DALYs for each 
cause, in both 1990 and 2017, composed of fatal burden 
(YLLs) and non-fatal burden (YLDs). Appendix Figure 29 
breaks down the changes in each cause’s burden that 
were driven by population growth, population ageing, 
and other factors.

Breaking down causes of DALYs
Because the GBD study organises causes of disease and 
risk factors for disease into a nested hierarchy (see 
Table 1, “GBD 2017 causes and risk factors, Levels 1 and 
2,” on page 14), the disease burdens discussed in the 
report section above can be broken down for further 
analysis. For example, “cardiovascular diseases” can be 
broken down into ischaemic heart disease, rheumatic 
heart disease, hypertensive heart disease, and so on. 
This allows health policymakers to understand the big 
picture of disease burden and then “zoom in” for more 
detail as needed. This report section – and others like it 
that appear later in the report – “zoom in” to examine 
certain causes of disease burden in more detail. (More 
information on the GBD cause list can be found at  
www.healthdata.org/gbd/faq. Users can also explore the 
GBD estimates at different levels of the GBD cause and 
risk hierarchy at https://vizhub.healthdata.org/
gbd-compare.)

DALYs are a particularly useful way to examine overall 
disease burden, but they are also very useful for more 
detailed consideration of diseases that cause both early 
death and non-fatal disability. Cancers, for example, 
can certainly kill people, but they also debilitate people 
and prevent them from living full, healthy lives – even 
when they survive. DALYs illustrate the full spectrum of 
the burdens of such diseases.

Cancers
Figure 7 shows the proportion of Singapore’s overall 
2017 disease burden that was caused by specific types of 
cancer, broken down by sex. Essentially, it “zooms in” 
on the bars in Figure 6 that represent cancers, to show 
the particular types of cancer that make up Singapore’s 
overall cancer burden among males and females. Figure 
7 shows that breast and reproductive system cancers 
drove female cancer burden, peaking at 9.2% of total 
DALYs among females aged 55 to 59. The cancer burden 
among males was driven more by lung, colorectal, liver, 
and prostate cancer, with both lung and prostate cancer, 
especially, primarily affecting males of older age groups. 
Because the types of cancer that tended to affect males 
and females differ, the age patterns of cancer burdens 
also differed, with males affected later in life than 
females. Overall cancer burden among females peaked 
among those 55 to 59 years old (at 20.2% of total DALYs), 
while in males that peak occurred later, among those 
aged 70 to 74 (at 16.6% of total DALYs).
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FigurE 7

Proportion of total DALYs caused by cancers, males versus females, Singapore, 2017
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Cardiovascular diseases
Figure 8 breaks down the components of Singapore’s 
cardiovascular disease burden from 1990 to 2017. It uses 
age-standardised DALYs per 100,000 to account for the 
ageing of Singapore’s population between 1990 and 
2017. Figure 8 shows a substantial decline in the 
age-standardised burden of cardiovascular diseases 
during that time, mostly due to large reductions in the 
rates of ischaemic heart disease (which declined by over 
60%, from 2,683 to 923 age-standardised DALYs per 
100,000) and stroke (which also declined by over 60%, 

from 1,672 to 568 age-standardised DALYs per 100,000). 
Several other causes of cardiovascular disease burden, 
such as cardiomyopathy and myocarditis, hypertensive 
heart disease, and rheumatic heart disease, registered 
less dramatic declines.

It is important to note the interplay between the 
absolute size of the disease burden due to cardiovas-
cular diseases and the rates at which Singaporeans 
experienced them. The age-standardised rate of DALYs 
has declined, which means that the amount of ill health 

FigurE 8

Breakdown of DALYs due to cardiovascular diseases, both sexes, age-standardised, 
Singapore, 1990–2017
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experienced by any given group of Singaporeans due to 
cardiovascular diseases went down. That indicates some 
success in preventing and treating cardiovascular 
diseases. At the same time, however, Singapore’s 
population grew and became older, which increased the 
number of people who were vulnerable to cardiovas-
cular disease and, correspondingly, the total amount of 
cardiovascular disease in Singapore as a whole. This is 
why cardiovascular disease has remained the leading 
cause of DALYs in Singapore (as illustrated by Figure 5, 
on page 24) despite the decline in age-standardised 
rates shown in Figure 8.

Diabetes and kidney diseases
Singapore’s 46.2% increase in the number of DALYs due 
to diabetes and kidney diseases between 1990 and 2017 
(as shown in Figure 5) was driven by increases in the 
prevalence of two of that category’s underlying causes: 
diabetes mellitus4 and chronic kidney disease. (The 
burden of the third cause in the category, acute glomer-
ulonephritis, also rose during that time, but it affected 
very few people and its overall effects on disease burden 
were small.) In addition to increases in prevalence of 
both diabetes and chronic kidney disease, Figure 9 
shows that both causes also increased substantially in 
DALY burden from 1990 to 2017, by 36.3% and 65.8%, 
respectively. While chronic kidney disease has been 
more prevalent during that time, the burden of DALYs 
due to diabetes has dwarfed that due to chronic 
kidney disease.

These divergent trends are due to the types of burden 
caused by diabetes and chronic kidney disease, and the 
ages at which they affected people. Chronic kidney 
disease caused many more YLLs than YLDs, especially 
among Singaporeans aged 65 and older. Diabetes, by 
contrast, was much more likely to cause YLDs than 
deaths, and to do so earlier in life, starting in middle 
age and lasting for many years. The latter effect was 
much larger than the former.

Considered in relation to the increasing gap between 
Singapore’s LE and HALE, which is due mostly to the 
growing overall burden of chronic and non-fatal health 
problems in Singapore’s ageing population (see the 
discussion of Figure 1, above), diabetes represents an 
important challenge for Singapore. While the country 
has succeeded in reducing the loss of life from causes 
like diabetes, its success in increasing HALE will depend 
on its ability to reduce the chronic, non-fatal health 
problems they cause.

4 The GBD study defines disease burden due to diabetes mellitus as 
1) a death due to diabetes, as defined under International 
Classification of Disease standards (which contributes to YLL 
burden); and 2) a prevalent case, defined as someone either receiving 
diabetes treatment or having a fasting blood plasma glucose level 
greater than 7 mmol/L (which contributes to YLD burden). Prevalent 
cases include those with diabetic foot or amputation due to 
neuropathy or vision loss due to retinopathy as a direct consequence 
of diabetes. Cardiovascular diseases and kidney diseases resulting 
from diabetes are excluded from the computation of diabetes disease 
burden, but are included in the computation of high blood sugar as 
a risk factor affecting health (please refer to this report’s “Risk factors 
affecting health in Singapore” section, below, for more).
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YLLs
By examining YLLs, policymakers gain insight into the 
causes of early death among Singaporeans. 

Figure 10 shows Singapore’s total YLLs in 2017, broken 
down by cause. As was the case for DALYs, non-commu-
nicable diseases, taken together, were the largest 
contributor to YLLs in Singapore – they caused 78.1% of 
Singapore’s fatal disease burden in 2017. YLLs due to 
non-communicable causes of disease in Singapore were 

dominated by two causes: cancers (31.8% of total YLLs) 
and cardiovascular diseases (28.5% of total YLLs). 
Neurological disorders (4.9% of total YLLs), diabetes and 
kidney diseases (3.6%), digestive diseases (3%), and 
chronic respiratory diseases (2.6%) also caused a 
significant portion of Singapore’s YLLs.

Communicable, maternal, neonatal, and nutritional 
diseases caused 11.7% of YLLs in Singapore in 2017. The 
vast majority of that category of burden – 10.1% of total 

FigurE 9

Prevalent cases (left) and number of DALYs (right) due to diabetes mellitus and  
chronic kidney disease, both sexes, Singapore, 1990–2017
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YLLs – was caused by respiratory infections and 
tuberculosis (mostly lower respiratory infections, which 
includes pneumonia). Injuries caused 10.2% of YLLs in 
Singapore in 2017. Self-harm and interpersonal violence 
were the largest contributors to that burden, at 5.6% of 
total YLLs. Transportation injuries and other uninten-
tional injuries caused 2.4% and 2.3% of Singapore’s total 
YLLs, respectively.

The causes of YLLs in Singapore have changed over 
time. Figure 11 shows, for example, that neurological 
disorders rose from the 12th leading cause of YLLs in 

Singapore in 1990 to the fifth leading cause in 2017. 
Digestive diseases rose in rank from 11th to seventh. By 
contrast, several causes showed notable declines in 
rank, with the most notable, perhaps, being chronic 
respiratory diseases (from sixth to ninth).

Aside from the changes in rankings, it is also significant 
that the four leading causes of YLLs in 1990 remained 
the leading causes of YLL burden in 2017. Despite the 
many changes in Singapore’s health care system over 
those 27 years, cancers and cardiovascular disease 
remained the first and second leading causes of YLLs, 

FigurE 10

Distribution of total YLLs by cause, Singapore, both sexes, 2017
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while respiratory infections and tuberculosis (mostly 
lower respiratory infections, which includes pneu-
monia) and self-harm and violence remained the third 
and fourth leading causes. 

The nature of YLL burden varies across age groups, as 
illustrated in Figure 12. There are some striking similar-
ities between the overall contours of Figure 12 and 
Figure 6, on page 25, which shows DALYs broken down 
by age group. Figure 12 shows the impact of communi-
cable, maternal, neonatal, and nutritional diseases on 
both younger and older Singaporeans – in particular 

neonatal disorders (within the maternal and neonatal 
disorders category) and birth defects (within the other 
non-communicable diseases category) among the young 
and respiratory infections among young and old alike.

Figure 12 also shows the impact of injuries among 
Singaporeans in adolescence and young adulthood: 
injuries caused just over 60% of YLLs among 20- to 
24-year-olds. Self-harm and interpersonal violence 
caused the largest share of YLLs due to injuries, com-
prising 10% or more of total YLLs for Singaporeans from 
age 10 through age 44. Self-harm and interpersonal 

FigurE 11
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FigurE 12

Percentage breakdown of YLLs by age group, Singapore, both sexes, 2017

violence caused 32.9% of total YLLs for those aged 
20–24. Other key contributors to injury burden among 
young Singaporeans included transport injuries among 
those in their teens and twenties (highest among 15- to 
19-year-olds at 21.3% of YLLs) and unintentional injuries 
among children aged 1–4 (primarily due to falls and 
drowning).

Starting around age 30, YLLs from injuries rapidly 
declined and YLLs from non-communicable diseases 
rapidly increased. For middle-aged and older adults, 
cancers, cardiovascular diseases, and neurological 

disorders caused the majority of YLLs. Respiratory 
infections accounted for an increasing proportion of 
YLLs as people aged.

Further information on the burden of YLLs in Singapore 
is available in the Appendices. Figure 30 shows the 
drivers of change in the burden of the 10 leading causes 
of YLLs among both sexes in Singapore between 
1990 and 2017.

STIs = Sexually  
transmitted infections 
NTDs = Neglected  
tropical diseases
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Breaking down causes of YLLs

YLLs tend to be highest for causes of death that affect 
very large numbers of people (cardiovascular diseases, 
for example) and causes of death that affect fewer 
people but do so when those people are young or 
middle-aged (self-harm, for example). Both of these 
types of death impact societies in different ways: the 
former by making frequent, widespread demands on 
health systems and families, the latter by cutting short 
lives with many potential years ahead of them – years of 
economic productivity, caring for families, and other 
societal contributions. 

Respiratory infections and tuberculosis
Respiratory infections and tuberculosis, taken together, 
were the third leading cause of YLLs in Singapore in 
2017, but nearly all of that burden comes from lower 
respiratory infections, which includes pneumonia. 
Figure 13 indicates that, over time, Singapore has 
experienced a decline in its age-standardised rate of 
YLLs due to lower respiratory infections. It also shows a 
distinct variation in disease burden in lower respiratory 
infections by sex. Between 1990 and 2017, the 

age-standardised burden of lower respiratory infections 
declined for both sexes (from 1,256 YLLs per 100,000 to 
845 per 100,000 for males, and from 853 per 100,000 to 
391 per 100,000 for females), but the burden was 
substantially higher among males during the entire 
time period. 

Self-harm and interpersonal violence
Figure 12 on page 33 makes clear that self-harm and 
interpersonal violence disproportionately affect young 
adults in Singapore. Figure 14 “zooms in” on the green 
bars in Figure 12 that represent self-harm and interper-
sonal violence to show that this disease burden in 
Singapore was composed overwhelmingly of self-harm. 
In 2017, self-harm peaked as a proportion of YLL burden 
among Singaporeans who were 20–24 years old, for 
whom it accounted for 30.9% of YLLs.

FigurE 13

YLLs due to lower respiratory infections and tuberculosis, Singapore,  
males versus females, age-standardised, 1990–2017
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FigurE 14 

Proportion of total YLLs caused by self-harm and interpersonal violence, both sexes, 
Singapore, 2017
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Neurological disorders
Breaking down YLLs due to neurological disorders 
reveals that the vast majority of those YLLs were caused 
by Alzheimer’s disease and other dementias. Figure 15 
shows that the number of YLLs due to Alzheimer’s 
disease and other dementias has increased over time 
– as we would expect given Singapore’s ageing popula-
tion. It also shows the burden of YLLs was generally 
more than 50% higher among females than among 
males. In 1990, Alzheimer’s disease and other demen-
tias caused 2,048 YLLs in males and 3,387 YLLs among 
females. In 2017, those figures were 5,787 for males and 
8,069 for females. Like lower respiratory infections, 
Alzheimer’s disease and other dementias strike large 
numbers of Singaporeans, mostly during old age.

YLDs
 YLDs measure the non-fatal burden of disease. The 
causes of ill health that debilitate people, but do not kill 
them, are effectively measured using YLDs. While the 
trend over time for DALYs and YLLs in Singapore has 
been one of decline, the rates at which Singaporeans 
experience YLDs has remained relatively constant, 

indicating that Singapore (like most places in the world) 
has not been as successful at preventing ill health and 
disability as it has been in preventing early death.

Figure 16 shows Singapore’s total YLDs in 2017, broken 
down by cause. Just as in the case of DALYs and YLLs, 
non-communicable diseases were the largest contrib-
utor to YLDs in Singapore – they caused 81.8% of 
Singapore’s non-fatal disease burden in 2017. Within 
non-communicable diseases, musculoskeletal disorders 
were the largest contributor, at 20.7% of total YLDs, 
followed by mental disorders, which caused 17% of 
Singapore’s YLDs. Other non-communicable diseases 
such as sense organ diseases (6.3% of total YLDs), skin 
diseases (5.1%), and cardiovascular diseases (4.7%) also 
contributed to a significant portion of Singapore’s YLDs.

Communicable, maternal, neonatal, and nutritional 
diseases caused 7.3% of Singapore’s non-fatal disease 
burden in 2017. Major contributors to that category of 
disease burden were maternal and neonatal disorders 
(3.8% of total YLDs), nutritional deficiencies (1.4%), and 
respiratory infections and tuberculosis (1.1%). However, 
unlike in the case of DALYs and YLLs, the YLDs within 

FigurE 15 

YLLs due to Alzheimer’s disease and other dementias, Singapore, males versus females, 
1990–2017
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FigurE 16 

Distribution of total YLDs by cause, Singapore, both sexes, 2017
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the latter category were not caused mostly by lower 
respiratory infections, but by upper respiratory infec-
tions and otitis media (middle ear infections). Injuries 
caused 10.9% of Singapore’s YLDs in 2017. The majority 
of those YLDs were caused by unintentional injuries 
(8.7% of total YLDs), which includes falls and other 
non-transportation-related accidents.

The causes of YLDs in Singapore have remained rela-
tively unchanged over time. Figure 17 shows that the top 

four leading causes – musculoskeletal disorders, mental 
disorders, unintentional injuries, and neurological 
disorders – did not change between 1990 and 2017. 
Most of the changes in rankings during that time were 
slight, with causes moving up or down in the lists by 
one spot. The only exceptions were nutritional deficien-
cies, which dropped from 12th to 15th place between 1990 
and 2017, and neglected tropical diseases and malaria 
(almost entirely dengue fever), which rose from 22nd to 
20th place. 

FigurE 17 

Leading causes of YLDs, Singapore, both sexes, 1990–2017
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The causes of YLDs in Singapore showed substantial 
variation across age groups. Several broad patterns 
emerge from Figure 18. The proportion of YLDs due to 
communicable, maternal, neonatal, and nutritional 
diseases was significant in childhood, particularly 
within the under-1 age groups. The proportion of YLDs 
due to skin diseases was also significant in childhood, 
particularly for children aged 1 to 14. The main driver of 
that burden was dermatitis. 

Non-communicable diseases contributed the majority 
of YLDs for adolescents and adults. Mental disorders 

were the largest driver of YLDs for Singaporeans aged 10 
to 34 in 2017. They spiked at ages 10–14 and 15–19, when 
they caused 28.1% and 30.4%, respectively, of total YLDs, 
and then gradually tapered in proportion of YLDs as 
people aged. Musculoskeletal disorders grew in propor-
tion of YLDs gradually with age, starting in adolescence 
and peaking in middle age before tapering off in older 
age groups. YLDs due to cardiovascular diseases and 
sense organ diseases had similar patterns, presenting in 
middle age and growing in proportion of YLDs as 
people aged.

FigurE 18 

Percentage breakdown of YLDs by age group, Singapore, both sexes, 2017
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FigurE 19 

Proportion of total YLDs caused by mental disorders, males versus females, Singapore, 
2017
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Injuries as a proportion of YLDs were relatively constant 
across all age groups, ranging from a low of 6.1% of total 
YLDs for children aged 28 to 364 days to a high of 12.6% 
of total YLDs for adults aged 95 or more.

Further information on the burden of YLDs in 
Singapore is available in the Appendices. Appendix 
Figure 31 shows the drivers of change in the burden of 
the 10 leading causes of YLDs among both sexes in 
Singapore between 1990 and 2017. 

Breaking down causes of YLDs
YLDs measure the burden of disability by taking into 
account both the time spent with disability and the 
severity of that disability. Like YLLs, YLDs tend to be 
largest for causes that are either very common (such as 
sense organ diseases) or that tend to affect people at 
younger ages and last for a long time (such as mental 
disorders). 

Mental disorders
Mental disorders were the second largest contributor to 
YLDs in Singapore in 2017. Figure 19 breaks down 
Singapore’s 2017 YLD burden due to mental disorders by 
age group and sex. In general, mental disorders 
accounted for a slightly larger percentage of YLDs for 
males than for females. Males experienced higher 
percentages of YLDs due to autism spectrum disorders 
than females in each age group. Between the ages of 5 
and 24, males also experienced a greater proportion of 
YLD burden due to conduct disorders than females. 
Anxiety disorders, depressive disorders, and eating 
disorders had similar patterns of age-group burden 
among males and females, but all three causes made up 
a substantially higher percentage of YLDs among 
females than among males in all age groups. 

Unintentional injuries
Unintentional injuries were the third leading cause of 
YLDs in Singapore in 2017. Just over half of the disability 
burden due to unintentional injuries was caused by 
falls, with the remaining amount split among several 
other causes. The distribution of YLDs due to these 
causes varied by age and sex, as shown in Figure 20. 
Across age groups, males generally experienced higher 
YLDs due to unintentional injuries than females, with 
the exceptions being ages 0–4 and 90 and older. YLDs 
from both falls and exposure to mechanical forces 
(particular types of physical trauma) were much higher 
for males than females. The proportion of total YLDs 
caused by unintentional injuries for males was lowest 
among young children before rising to a high point in 
middle age and then declining. For females, uninten-
tional injuries caused the greatest proportion of YLDs at 
older ages, with significantly lower rates than males 
during adolescence and early adulthood.

Sense organ diseases
Between 1990 and 2017, Singapore’s growing, ageing 
population drove an increase in the burden of sense 
organ diseases, both in aggregate YLDs (from 16,281 
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FigurE 20 

Percentage breakdown of YLDs due to unintentional injuries by age group, Singapore, 
males versus females, 2017
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YLDs in 1990 to 36,555 YLDs in 2017) and as a proportion 
of Singapore’s disability burden (from 5.4% of total YLDs 
in 1990 to 6.3% of total YLDs in 2017). The majority of 
the burden from sense organ diseases in 2017 – 57% of it 
– was due to age-related and other types of hearing loss, 
which increased steadily as Singaporeans progressed in 
age. The other major cause of sense organ disease 
burden, blindness and vision impairment (37% of sense 
organ diseases YLD burden in 2017) showed more 
variation by age group. Figure 21 breaks down the 2017 
YLD burden of blindness and vision impairment into its 

constituent parts and by age. It shows that vision 
impairment due to causes such as glaucoma, cataracts, 
and macular degeneration affected primarily older 
adults, accounting for 2.1% of the YLD burden for those 
aged 50–54 and steadily growing in percentage to 7.6% 
of the YLD burden for those aged 95 or more. Figure 21 
also shows that blindness and vision impairment caused 
a substantial percentage of total YLDs among children 
as well. Blindness and vision impairment caused nearly 
3% of total YLDs among children aged 5–9 in 2017, 
mostly due to refractive disorders, or myopia.

FigurE 21 

Percentage breakdown of YLDs due to blindness and vision impairment by age group, 
Singapore, both sexes, 2017
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Risk factors affecting health  
in Singapore
Risk factors are potentially modifiable causes of disease 
and injury. The GBD study measures the effects of three 
types of risk factors on human health: metabolic, 
behavioural, and environmental or occupational risk 
factors. Just as with causes of disease or injury, GBD 
organises risk factors into a nested hierarchy. For 
example, behavioural risk factors may be broken down 
into poor diet or low physical activity, and poor diet can 
be further broken down into risk factors such as 
consuming high amounts of sodium or sugar-sweet-
ened beverages.

GBD researchers estimate “risk-attributable burden” 
– how much of the burden of any given disease was 
caused by particular risk factors. That involves estab-
lishing the frequency and intensity of people’s exposure 
to health risk factors, along with the likelihood that 
people exposed to a given risk factor will go on to 
develop a given disease as a result. The researchers also 
consider how risk factors affect each other (think, for 
example, of the ways that smoking and high blood 
pressure work in concert to contribute to cardiovas-
cular diseases) so that they do not “double count” the 
effects of any individual risk factor. 

Understanding the risk factors that drive trends in 
disease burden is important to policymakers hoping to 
reduce disease burden. With estimates of the disease 
burden caused by specific risk factors, health policy-
makers can determine which programmes have been 
effective in reducing risk and prioritise risk-reduction 
efforts likely to have the largest population 
health payoff.

The leading risk factors in Singapore in 2017 were 
behavioural (for example, dietary risks and tobacco) 
and metabolic (for example, high blood pressure, high 
blood sugar, obesity and overweight, and high choles-
terol). Behavioural risk factors accounted for 22.4% of 
total DALYs in Singapore, while metabolic risk factors 
accounted for 17.8% of total DALYs. Environmental and 
occupational risk factors accounted for 7.8% of 
Singapore’s total disease burden. 

The specific risk factors affecting health in Singapore 
– in particular the leading risk factors – have remained 
fairly steady over time. Figure 22 shows that the four 
leading risk factors, dietary risks, tobacco, high blood 
pressure, and high blood sugar, remained unchanged 
between 1990 and 2017. Overweight and obesity moved 
up from the eighth leading risk factor in 1990 to the 
fifth leading risk factor in 2017. Dietary risks alone 
accounted for 10.1% of Singapore’s overall disease 
burden in 2017. Tobacco, high blood pressure, and high 
blood sugar accounted for 7.9%, 7.6%, and 7.0%, 
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FigurE 22 

Leading risk factors contributing to DALYs, Singapore, both sexes, 1990–2017
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respectively, of total disease burden. Most environ-
mental and occupational risk factors dropped in 
ranking between 1990 and 2017.

Just as there are differences in LE and disease burden 
among females and males in Singapore, there are also 
notable differences in their disease burdens attributable 
to risk factors. Figure 23 breaks down the disease 
burden caused by specific risk factors for males and 
females in 2017. (Risk factors are arranged from largest 
to smallest attributable DALYs for both sexes com-
bined.) At the highest level, Figure 23 indicates that the 

disease burden due to exposure to risk factors in 
Singapore was much higher among males than females 
in 2017. It also indicates that the leading risk factors for 
males and females were different – for females, for 
example, the leading three risk factors were dietary 
risks, high blood sugar, and overweight and obesity, but 
for males they were dietary risks, tobacco, and high 
blood pressure. For females, tobacco was the fifth 
leading risk factor in 2017.

Certain risk factors showed notable differences in 
magnitude between males and females. For instance, 

Percentages of total risk-attributable burden cannot be summed across risk factors due to the overlap among them.
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FigurE 23 

Breakdown of DALYs attributable to specific risk factors, Singapore,  
males versus females, 2017
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males had much higher disease burdens attributable to 
tobacco, occupational risks, and alcohol and drug use. 
Females had much higher disease burdens attributable 
to child and maternal malnutrition, low bone mineral 
density, unsafe sex, childhood maltreatment, and 
intimate partner violence.

While the leading risk factors and the magnitude of 
disease burden they caused were different for males and 
females in 2017, the specific diseases caused by those 
risk factors tended to be similar for both sexes. The 
burden caused by dietary risks, for example, was 
primarily composed of cardiovascular diseases, fol-
lowed by diabetes and kidney diseases and cancers, for 
both males and females. The burden caused by high 
blood pressure, for both males and females, was mostly 
cardiovascular diseases, followed by diabetes and 
kidney diseases.

Further information on the risk factors contributing to 
the burden of disease in Singapore is available in the 
Appendices. Appendix Figure 32 shows the drivers of 
change in the burdens of the 10 leading causes of 
risk-attributable DALYs among both sexes in Singapore 
between 1990 and 2017. Appendix Figures 33 and 34 
analyse the risk factors that contributed to YLLs in 
Singapore from 1990 to 2017. Appendix Figures 35 and 
36 analyse the risk factors that contributed to YLDs in 
Singapore from 1990 to 2017. 
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LE, males, 2017 LE, females, 2017 HALE, males, 2017 HALE, females, 2017

Rank Location Years Rank Location Years Rank Location Years Rank Location Years

1 Switzerland 82.12 1 Singapore 87.55 1 Singapore 72.58 1 Singapore 75.81

2 Singapore 81.94 2 Japan 87.21 2 Hong Kong SAR 72.34 2 Hong Kong SAR 75.01

3 Israel 81.28 3 Hong Kong SAR 86.11 3 Japan 71.41 3 Japan 74.65

4 Hong Kong SAR 81.15 4 Iceland 85.94 4 Switzerland 71.19 4 Spain 73.62

5 Japan 81.08 5 Spain 85.83 5 Italy 70.63 5 South Korea 73.45

6 Italy 80.85 6 France 85.73 6 Israel 70.60 6 France 73.42

7 Sweden 80.79 7 Switzerland 85.67 7 Spain 70.47 7 Iceland 73.10

8 Norway 80.47 8 South Korea 85.49 8 Sweden 70.37 8 Italy 72.97

9 Australia 80.23 9 Italy 85.31 9 France 69.98 9 Switzerland 72.67

10 Spain 80.22 10 Australia 84.59 10 South Korea 69.74 10 Israel 72.10

11 Luxembourg 80.04 11 Israel 84.58 11 Canada 69.60 11 Australia 71.69

12 Ireland 80.00 12 Finland 84.28 12 Iceland 69.60 12 Austria 71.66

13 Netherlands 79.89 13 Slovenia 84.23 13 Netherlands 69.56 13 Portugal 71.58

14 Canada 79.87 14 Portugal 84.22 14 Ireland 69.40 14 Finland 71.54

15 Iceland 79.83 15 Sweden 84.18 15 Norway 69.27 15 Sweden 71.44

16 France 79.82 16 Norway 84.17 16 Austria 69.13 16 Canada 71.39

17 New Zealand 79.66 17 Austria 84.04 17 Australia 69.08 17 Ireland 71.31

18 South Korea 79.52 18 Canada 84.00 18 Luxembourg 68.95 18 Greece 71.28

19 Austria 79.41 19 Belgium 83.82 19 Greece 68.61 19 Slovenia 71.19

20 United Kingdom 79.18 20 Ireland 83.68 20 Denmark 68.60 20 Norway 71.15

21 Belgium 78.88 21 New Zealand 83.58 21 Portugal 68.60 21 Belgium 70.91

22 Denmark 78.82 22 Greece 83.57 22 United Kingdom 68.54 22 Germany 70.83

23 Finland 78.55 23 Luxembourg 83.26 23 Belgium 68.29 23 Netherlands 70.69

24 Portugal 78.51 25 Netherlands 83.06 24 Germany 68.26 25 Denmark 70.64

25 Greece 78.45 26 Turkey 83.05 25 New Zealand 68.02 26 Luxembourg 70.42

26 Germany 78.26 27 Germany 83.03 26 Finland 68.00 27 Turkey 70.32

27 Slovenia 77.92 28 United Kingdom 82.72 28 Chile 67.12 28 Chile 70.21

29 Chile 77.21 29 Denmark 82.69 29 Slovenia 66.28 29 New Zealand 70.07

30 Czech Republic 76.32 30 Chile 82.13 30 Turkey 65.68 30 United Kingdom 70.04

31 United States 76.09 31 Estonia 82.10 31 United States 65.26 31 Estonia 69.96

32 Turkey 75.21 32 Czech Republic 81.96 32 Czech Republic 65.15 32 Poland 69.90

33 Slovakia 74.09 33 Poland 81.85 33 Mexico 64.24 33 Czech Republic 69.63

34 Poland 74.07 34 United States 81.09 34 Estonia 63.79 34 Slovakia 68.91

35 Estonia 73.67 35 Slovakia 80.58 35 Poland 63.70 35 Hungary 68.31

36 Hungary 73.19 36 Hungary 80.21 36 Slovakia 63.65 36 Mexico 68.22

37 Mexico 72.56 37 Lithuania 80.21 37 Hungary 63.10 37 Lithuania 68.14

38 Latvia 70.15 38 Latvia 79.87 38 Latvia 60.95 38 Latvia 67.98

39 Lithuania 69.63 39 Mexico 78.50 39 Lithuania 60.39 39 United States 67.85

TABLE 3

Table of LE and HALE rankings, males and females,  
Singapore and comparison group locations, 2017



COMPARISON GROUP LOCATIONS

Singapore Hong Kong SAr

OECD MEMBER COUNTRIES:
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united Kingdom

united States

International comparisons

People in Singapore generally experience longer, 
healthier lives than most people around the world. Even 
when comparing Singapore’s health performance to 
that of its peers – locations that are generally wealthy, 
allow people access to quality health care, and have 
disease burdens dominated by non-communicable 
diseases – Singapore does very well in the comparison. 

To examine Singapore’s performance in more detail, 
this report compares LE, HALE, disease burden, and risk 
factors that drive disease burden among a defined 
comparison group of locations. These locations are 
Singapore, the Hong Kong Special Administrative 
Region of China (HK SAR), and each member country of 
the Organisation for Economic Co-operation and 
Development (OECD). The full list of comparison 
locations can be found in the “Comparison group 
locations” box on the right.

Life expectancy and healthy life expectancy
In 2017, Singapore had the highest LE at birth (84.8 
years) and healthy life expectancy (HALE, defined as LE 
minus years expected to be lived with disability) at 
birth (74.2 years) in the world. 

Table 3 shows LE and HALE at birth in the comparison 
group locations in 2017, broken down by sex. Females in 
Singapore had the highest LE at birth in the world, at 
87.6 years, followed by Japan, Hong Kong SAR, Iceland, 
and Spain. For males, Singapore had the second highest 
LE at birth, at 81.9 years. Only in Switzerland did males 
have a higher LE at birth, at 82.1 years.

The rankings for HALE among the comparison group 
locations were similar. Singapore’s males and females 
had the highest HALE at birth in 2017, at 72.3 and 75.8 
years, respectively, followed in each case by Hong Kong 
SAR and Japan. Switzerland and Italy had the fourth and 
fifth highest HALE for males, while Spain and South 
Korea had the fourth and fifth highest HALE 
among females.

Further information on life expectancy and healthy life 
expectancy in Singapore and the comparison locations 
is available in the Appendices. Appendix Table 4 shows 
LE at birth and HALE at birth in 1990 and 2017, along 
with the total percentage change in each metric 
between 1990 and 2017. Appendix Figures 26 and 27 
show the changes in disease burden responsible for 
changes in LE at birth from 1990 to 2017.

DALYs
Given its performance in LE and HALE, it should come 
as no surprise that Singapore has low rates of overall 
disease burden when compared to its peers. Singapore 
performed better than the comparison group location 
averages on most of its leading causes of DALYs. 

FINDINGS FROM GBD 2017 | 49



50 | THE BURDEN OF DISEASE IN SINGAPORE, 1990–2017

Figure 24 shows the age-standardised DALY rates (per 
100,000 population) in each of the comparison group 
locations, for each of the 10 leading causes of age-stan-
dardised DALYs in Singapore. Singapore’s 10 leading 
causes of age-standardised DALYs are represented in the 
figure’s columns, from the leading cause, cardiovascular 
disease, on the left, to the 10th leading cause, skin 
diseases, on the right. Within each column, comparison 
group locations are arranged according to their 
age-standardised DALY rates due to that cause, with the 
highest burden at the top of each column and the lowest 
at the bottom. Therefore, being situated lower in each 
column is better – it means that fewer people in that 
location died prematurely or experienced disability due 
to that cause in 2017. Within each column, the locations 
are identified by whether their DALY rates were signifi-
cantly lower than, similar to, or higher than the 
comparison group’s average rate for that cause.

Figure 24 shows that Singapore performed significantly 
better than the comparison group average in nine of the 
10 leading causes of its overall disease burden. 
Although cancers were the second leading cause of 
disease burden in Singapore, Singapore had the lowest 
rate of age-standardised DALYs due to cancers among 
the comparison group locations. It also had the second 
lowest rate due to neurological disorders (a category 
that includes Alzheimer’s disease and other dementias), 
the third lowest rate due to other non-communicable 
diseases (most of the burden in that category was due to 
birth defects), and the fourth lowest rate due to muscu-
loskeletal disorders. The clear outlier for Singapore in 
Figure 24 is respiratory infections and tuberculosis, a 
cause driven primarily by the burden due to lower 
respiratory infections, particularly pneumonia. For that 
cause, Singapore had the second highest burden of 
age-standardised DALYs among the comparison group 
locations, faring better than Mexico alone.

Further information on how Singapore’s burden of 
disease compares to these locations is available in the 
Appendices. Appendix Figure 37 examines the burden 
of YLLs in Singapore compared to these locations, and 
Appendix Figure 38 examines the burden of YLDs in 
Singapore compared to these locations.

risk factors affecting health

As was the case with LE and disease burden, Singapore 
generally performed well in limiting the burden of 
disease due to risk factors. Singapore’s age-standardised 
rates of DALYs attributable to risk factors tended to  
be lower than the comparison group location  
averages in 2017.

Figure 25 shows the risk-attributable age-standardised 
DALY rates (per 100,000 population) in each of the 
comparison group locations, for each of the 10 leading 
risk factors contributing to age-standardised DALYs in 
Singapore. Singapore’s 10 leading risk factors are 
represented in the figure’s columns, from the leading 
risk factor, dietary risks, on the left, to the 10th leading 
risk factor, child and maternal malnutrition, on the 
right. Comparison group locations are arranged within 
each column according to their risk-attributable 
age-standardised DALY rates due to that risk factor, with 
the highest burden at the top and the lowest at the 
bottom. Within each column, the locations are identi-
fied by whether their rates were significantly lower 
than, similar to, or higher than the comparison group’s 
average rate for that cause.

Figure 25 shows that Singapore performed significantly 
better than the comparison group average on eight of 
the 10 leading risk factors contributing to overall 
disease burden in Singapore. Despite tobacco being the 
second leading risk factor in Singapore, Singapore had 
the lowest rate of risk-attributable age-standardised 
DALYs due to tobacco among the comparison group 
locations. It also had the fourth lowest rates due to 
overweight and obesity, which contributes to many 
health problems, as well as in child and maternal 
malnutrition, a key factor in birth defects. It had the 
fifth lowest rate due to high blood sugar. For two risk 
factors, Singapore recorded average levels of risk-attrib-
utable age-standardised DALYs in 2017: air pollution 
(which contributes to cardiovascular diseases, cancers, 
pneumonia, and other diseases) and impaired kidney 
function (a potential precursor to chronic kidney 
disease). 
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FigurE 24 

Leading causes of age-standardised DALYs per 100,000 in Singapore  
and comparison group locations, 2017
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FigurE 25 

Leading risk factors contributing to age-standardised DALYs per 100,000,  
Singapore and comparison group locations, 2017
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Conclusion

Between 1990 and 2017, health in Singapore improved. 
Life expectancy and healthy life expectancy increased. 
When taking into account Singapore’s ageing popula-
tion, rates of disease burden declined – primarily 
through reductions in the years of life lost to fatal, 
non-communicable diseases such as cardiovascular 
diseases, cancers, and chronic respiratory diseases. As 
of 2017, the Singapore population was one of the 
healthiest in the world, with lower-than-average rates of 
disease burden and exposure to risk factors that can 
jeopardise health.

At the same time, Singapore still has important health 
challenges. Gains in LE have not been matched by gains 
in HALE. Even as the burden of early death has declined, 
Singapore’s rates of non-fatal, disabling health condi-
tions have remained almost constant since 1990. This 
has resulted in longer lives, but lives containing more 
time – especially toward the end of life – spent with 
disability.

Singapore also faces challenges due to its ageing 
population. The increase in the amounts of early death 
and disability due to causes associated with ageing 
– such as cardiovascular diseases, cancers, diabetes, 
neurological disorders, and sense organ diseases – will 
require vigilance in assuring the capacity of Singapore’s 
health system to cope with those problems. 

Going forward, Singapore’s primary challenges will be 
how to continue increasing LE while also making 
progress in further reducing the burden of disability 
and enhancing the abilities of its health system to care 
for its ageing population. Succeeding in those goals 
would, in human terms, result in more Singaporeans 
advancing deep into old age in good health, allowing 
them to enjoy fully the time they spend with work, 
family, and friends.
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Appendices
Life expectancy and healthy life expectancy

Table 4 shows LE at birth and HALE at birth for 
Singapore and all comparison group locations in 1990 
and 2017, along with the total percentage change in each 
metric between 1990 and 2017. The list is ordered 
according to HALE at birth in 2017, from 
greatest to least.

Breaking down changes in life expectancy,  
1990–2017
Figures 29, 30, 31, and 32 illustrate the factors that drove 
changes in the burdens of DALYs, YLLs, YLDs, and 
risk-attributable DALYs, respectively, among both sexes 
in Singapore between 1990 and 2017. They show the 10 
leading causes and risk factors among both sexes in 
2017, arranged from highest to lowest burden. The 
figures sort the many drivers of changes in population 
health into three categories: population growth, 
population ageing, and all other remaining factors. “All 
other remaining factors” includes changes in treatment 
modalities, access to health care, exposure to risk 
factors, and so on. (Figure 32, which addresses risk-at-
tributable DALYs, splits changes in exposure to each of 
the 10 risk factors from the “other factors” category, 
thus Figure 32 contains four categories.) The black dot 
for each cause represents the total percentage change in 
the number of DALYs, YLLs, YLDs, or risk-attributable 
DALYs due to that cause or risk. For example, in Figure 
29, the number of DALYs due to cardiovascular disease 
increased by 12% between 1990 and 2017. Population 
growth and ageing put upward pressure on the burden 
of cardiovascular disease. Those two factors would have 
driven up the number of DALYs by more than 125%. 
However, all other factors combined put downward 
pressure on disease burden, which nearly balanced out 
the effects of population growth and ageing.

Breaking down DALYs into YLLs and YLDs
Figure 28 shows the proportion of the DALYs for each 
cause, in both 1990 and 2017, composed of fatal burden 
(YLLs) and non-fatal burden (YLDs). The trend of a 
decreasing proportion of YLLs and an increasing 
proportion of YLDs within causes of Singaporean 
disease burden is evident throughout Figure 28. These 
cause-specific trends are in line with the overall 
changes in Singaporean disease burden reflected in 
Figure 3, on page 22, of declining age-standardised rates 
of YLLs and steady age-standardised rates of YLDs from 
1990 to 2017.

Breaking down changes in causes of  
disease burden, 1990–2017

Figures 29, 30, 31, and 32 show the drivers of change in 
the burden of the 10 leading causes of DALYs, YLLs, 
YLDs, and risk-attributable DALYs, respectively, among 
both sexes in Singapore between 1990 and 2017. The 
causes and risks in each figure are arranged according 
to their burden in 2017, from highest to lowest. For each 
cause and risk factor, the figures illustrate how much of 
the change in burden recorded between 1990 and 2017 
was due to each of three factors: population growth, 
population ageing, and the age- and cause-specific rate 
of disease burden. (Figure 32, on risk-attributable 
DALYs, also shows change due to exposure to risk 
factors.) The black dot for each cause represents the 
total percentage change in the number of DALYs, YLLs, 
YLDs, or risk-attributable DALYs due to that cause or 
risk. For example, in Figure 29, the number of DALYs 
due to cardiovascular disease increased by a total of 12% 
between 1990 and 2017. Population growth and popula-
tion ageing put upward pressure on the burden of 
cardiovascular disease – those two factors would have 
driven up the number of DALYs by more than 125%. 
However, reductions in the rates of early death and 
disability due to cardiovascular disease (due to 
improvements in prevention and treatment) nearly 
balanced out the effects of population growth 
and ageing. 

risk factors affecting health
The body of this report analyses the risk factors con-
tributing to Singapore’s overall disease burden in terms 
of DALYs (see Figures 22 and 23 on pages 45 and 46, 
respectively). This section of the report presents figures 
similar to Figures 22 and 23, but showing risk factors 
contributing to YLLs (Figures 33 and 34) and YLDs 
(Figures 35 and 36).

international comparisons
The body of this report analyses the burden of disease 
in Singapore relative to its peers, defined as the Hong 
Kong SAR and the member countries of the OECD, in 
terms of DALYs (see Figure 24). This section of the 
report presents figures similar to Figure 24, but 
showing the comparison in terms of YLLs (Figure 37) 
and YLDs (Figure 38).
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TABLE 4

Life expectancy and HALE at birth in 1990 and 2017, and percentage change for 
Singapore and comparison group locations, both sexes

LE (years)
Total percentage 

change in LE 
(%)

HALE (years)
Total percentage 
change in HALE 

(%)

Location 1990 2017 1990–2017 1990 2017 1990–2017
Singapore 76.10 84.79 11.42 67.06 74.22 10.68

Japan 79.28 84.19 6.19 69.65 73.07 4.90

Switzerland 77.82 83.96 7.88 67.13 71.98 7.23

Hong Kong Special  
Administrative Region of China

78.12 83.61 7.04 69.47 73.64 6.01

Italy 77.07 83.17 7.92 66.96 71.87 7.32

Spain 77.00 83.06 7.87 67.20 72.08 7.27

Israel 77.41 82.97 7.18 67.04 71.38 6.47

France 77.03 82.84 7.55 67.24 71.75 6.70

Iceland 77.84 82.75 6.30 67.40 71.26 5.73

South Korea 72.23 82.60 14.36 63.15 71.68 13.51

Sweden 77.73 82.50 6.14 67.42 70.93 5.21

Australia 76.87 82.39 7.19 66.35 70.37 6.05

Norway 76.65 82.34 7.42 66.02 70.24 6.38

Canada 77.33 81.96 5.99 67.15 70.51 5.01

Ireland 74.86 81.85 9.34 65.16 70.35 7.98

Austria 75.83 81.77 7.84 66.02 70.44 6.70

Luxembourg 75.40 81.66 8.31 64.87 69.70 7.45

New Zealand 75.35 81.64 8.34 64.69 69.05 6.75

Netherlands 77.00 81.52 5.86 66.70 70.16 5.18

Portugal 74.13 81.44 9.87 64.16 70.13 9.31

Finland 75.14 81.42 8.36 64.94 69.78 7.45

Belgium 76.04 81.38 7.02 65.89 69.62 5.67

Slovenia 73.88 81.10 9.77 63.34 68.74 8.52

Greece 77.51 80.99 4.49 67.33 69.93 3.86

United Kingdom 75.77 80.97 6.87 65.74 69.30 5.42

Denmark 75.00 80.76 7.68 65.30 69.63 6.63

Germany 75.54 80.63 6.74 65.62 69.55 5.98

Chile 73.16 79.70 8.95 63.58 68.69 8.03

Czech Republic 71.46 79.17 10.79 61.71 67.40 9.23

Turkey 68.64 78.94 15.01 58.95 67.88 15.14

United States 75.58 78.59 3.99 64.71 66.57 2.86

Estonia 69.97 78.09 11.61 60.50 67.03 10.80

Poland 71.21 77.99 9.53 61.46 66.81 8.70

Slovakia 70.95 77.41 9.10 61.31 66.33 8.18

Hungary 69.50 76.81 10.51 59.72 65.78 10.16

Mexico 71.40 75.52 5.77 62.81 66.23 5.43

Latvia 69.79 75.17 7.70 60.24 64.58 7.21

Lithuania 71.39 75.02 5.08 61.57 64.33 4.49
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FigurE 26 

Breakdown of changes in life expectancy at birth, males,  
Singapore and comparison group locations, 1990–2017
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FigurE 27 

Breakdown of changes in life expectancy at birth, females,  
Singapore and comparison group locations, 1990–2017
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FigurE 28 

Proportion of YLLs and YLDs within leading causes of DALYs,  
Singapore, both sexes, 1990–2017
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FigurE 29 

Drivers of changes in the 10 leading causes* of DALYs, both sexes, Singapore, 1990–2017

Change due to population ageing

Change due to population growth

Change due to other factors** 

Total percentage change

*Causes arranged by number of 2017 all-ages DALYs, greatest to least.
**"Other factors" include changes in treatment modalities, access to health care, 
exposure to risk factors, and other factors not quantified in GBD analyses.
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FigurE 30 

Drivers of changes in the 10 leading causes* of YLLs, both sexes, Singapore, 1990–2017

Change due to population ageing

Change due to population growth

Change due to other factors** 

Total percentage change

*Causes arranged by number of 2017 all-ages YLLs, greatest to least.
**"Other factors" include changes in treatment modalities, access to health care, 
exposure to risk factors, and other factors not quantified in GBD analyses.
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FigurE 31 

Drivers of changes in the 10 leading causes* of YLDs, both sexes, Singapore, 1990–2017
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Change due to other factors** 

Total percentage change

*Causes arranged by number of 2017 all-ages YLDs, greatest to least.
**"Other factors" include changes in treatment modalities, access to health care, 
exposure to risk factors, and other factors not quantified in GBD analyses.
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FigurE 32 

Drivers of changes in the 10 leading causes* of risk-attributable DALYs, both sexes, 
Singapore, 1990–2017
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Total percentage change

*Causes arranged by number of 2017 all-ages risk-attributable DALYs, greatest to least.
**"Other factors" include changes in treatment modalities, access to health care, and 
other factors not quantified in GBD analyses.
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FigurE 33 

Leading risk factors contributing to YLLs, Singapore, both sexes, 1990–2017
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FigurE 34 

Breakdown of YLLs attributable to specific risk factors,  
Singapore, males versus females, 2017
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FigurE 35 

Leading risk factors contributing to YLDs, Singapore, both sexes, 1990–2017
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FigurE 36 

Breakdown of YLDs attributable to specific risk factors,  
Singapore, males versus females, 2017
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FigurE 37 

Leading causes of age-standardised YLLs per 100,000 in Singapore  
and comparison group locations, 2017

Less than comparison group average Same as comparison group average Greater than comparison group average
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FigurE 38

Leading causes of age-standardised YLDs per 100,000 in Singapore  
and comparison group locations, 2017
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