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Executive Summary
1.
Sri Lanka has made enormous health gains in the past half a century. These have
enabled it to improve the health of its population faster than almost any other developing
country, and to achieve health outcomes approaches those of developed countries. This has
been achieved though reliance on public financing to expand access to basic medical
services, as well as effective preventive health services. With this approach, Sri Lanka has
eliminated the bulk of mortality from infectious diseases and from maternal and health
problems.
2.
As a consequence of these health gains, Sri Lanka’s population is ageing, and will age
rapidly in the years to come. In addition, as other diseases have been reduced, noncommunicable diseases (NCDs) have emerged as the predominant cause of mortality, led by
ischaemic heart diseases (IHD), cancers, other cardiovascular diseases, asthma and diabetes.
3.
Despite being a developing country with many risk factors for NCDs still being low
or increasing, the absolute risks of dying from NCDs are already higher in Sri Lanka than in
developed nations. The disparities are most substantial for IHD and asthma. This is because
in developed countries, mortality rates from NCDs, especially IHD, have been reduced in the
past three decades at a rapid rate, whilst in Sri Lanka this has not occurred. Consequently,
there is an increasing gap in performance in improving life expectancy between Sri Lanka
and developed countries, and most of this is due to stagnation in older adult male mortality.
The experience of other countries indicates that if Sri Lanka is to maintain its performance in
improving overall health outcomes, it will need to follow the developed countries by
achieving substantial reductions in NCD mortality.
4.
Risk factors for NCDs in Sri Lanka range from still being low (e.g., hypertension,
physical inactivity, smoking), to moderate (e.g., obesity) to high (e.g., dyslipidaemias). Most
can be expected to increase in coming years. However, high mortality rates from NCDs
appear to be the result not of high levels of risk factors, but the systematic under-treatment of
most major NCDs. This is most marked in the case of asthma, where the mortality rate in Sri
Lanka appears to be one of the highest in the world.
5.
Overall mortality in Sri Lanka is higher in urban and wealthier areas. This pattern is
unusual, but long standing. Mortality from NCDs is consistent with this pattern, with most
NCD mortality rates increasing with socioeconomic status. This profile of mortality and risk
factors increasing with socioeconomic status differs significantly with that in developed
countries, where NCDs are increasingly concentrated in the poor. However, the data for Sri
Lanka and the Maldives, which is epidemiologically closely related to Sri Lanka, point to the
possibility that this may be changing, with future NCD mortality risks beginning to be
concentrated amongst the poor. This increases the importance of NCDs in any future propoor health policy.
6.
The main explanation for improving NCD mortality rates in developed countries has
been the expansion of cost-effective treatments for many NCDs, in particular IHD, asthma
and diabetes. These diseases account for the bulk of mortality that can be considered
amenable through appropriate healthcare, and differences in rates of reduction in amenable
mortality explain much of the difference in improvements in life expectancy in developed
countries in recent decades. In the case of IHD, WHO recommends a small number of costeffective medicines, which should be used primarily as secondary prevention to prevent
viii

future disease in high-risk people. However, the supply and use of these medicines in Sri
Lanka is far below needed levels, and this is likely to be a major reason behind Sri Lanka’s
poor performance in NCDs.
7.
In the Sri Lankan context, NCDs are mostly managed by specialist clinics in the
public sector. Primary healthcare facilities are neither equipped nor expected to manage
chronic NCDs. This concentration of services in higher-level facilities is a major source of
dissatisfaction amongst patients, owing to resultant difficulties in access. In addition, the
public sector purchases inadequate quantities of the needed medications and medical supplies
for chronic NCD care. Consequently, many patients either incur large financial costs in
purchasing needed tests and medicines for their treatment, or they go without.
8.
Comparison of consumption levels in Sri Lanka and OECD countries shows that
overall consumption of NCD medicines in Sri Lanka is for the most part far below the levels
one would expect given its NCD disease burdens. The experience of OECD countries as well
as Sri Lanka’s is that consumption and use of these medicines will only increase significantly
with increased public financing to purchase these medicines. However, because of its ability
to purchase most medicines at prices far less than those paid in the private sector, the cost to
the public sector of increasing the supply of most NCD medicines to OECD levels would not
only be affordable, but would also reduce the financial burden on households who would pay
less in necessary taxes than they currently do purchasing the medicines privately. These
results indicate that the public sector shoul take the lead role in purchasing and supplying
cost-effective NCD medications, which are currently purchased in adequate quantities owing
to lack of budgetary financing.
9.
Analysis of recent survey data show that expanding coverage of the population with
the cheapest treatments for IHD combined with adoption of international recommendations
on screening to identify eligible patients based on assessment of overall risk would save over
forty thousand lives in the next decade, and would have as a large, if not larger, an impact as
the most optimistic expectations from other preventive health strategies. These interventions
would also be pro-poor, as the marginal benefits will be greatest for those in the poorest
households who currently lack access to treatment. These results indicate that Sri Lanka
should supplement a strong preventive healthcare response to NCDs with a strong effort to
provide all Sri Lankans who need it with cost-effective NCD treatments.
10.
However, improving the curative care response to NCDs will involve more than
simply purchasing more medicines. The current healthcare system was designed and remains
largely structured to provide acute, episodic care for limited illnesses, or hospital care for
serious sickness. Population ageing and the increase in chronic NCDs calls for development
of an integrated primary care system that can provide continuity and coordination in care of a
large percentage of the population.
11.
Global experience indicates that systems with strong primary health care are more
likely to give greater attention to the management of people with chronic conditions and to
obtain better results. Sri Lanka’s primary care system has served it well, but Sri Lanka now
needs to redesign this to provide the care needed to manage the challenges of increasing
NCDs. In doing this, it will need to maintain and build upon its tradition of public financing
of healthcare.
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Chapter 1: Introduction
1.1 Country background
12.
The Democratic Socialist Republic of Sri Lanka is situated off the southern coast of
India. With an estimated population of 20.2 million in 2008, Sri Lanka’s population has
grown almost eight-fold since its first national census in 1871. During the 1960s and 1970s,
the country experienced rapid population growth owing to high birth rates and falling
mortality. However, since the 1990s, population growth has slowed considerably as overall
fertility trends have fallen to below replacement level. Owing to past population momentum,
the Sri Lankan population still continues to grow (population growth rate ~0.9%), but this is
expected to cease within two decades, after which the population may contract and will
certainly age rapidly (De Silva, 2007).
13.
The population of Sri Lanka is not evenly distributed, with some parts of the island
being very densely populated, while others are less so. Until this decade, the level of
urbanization in Sri Lanka remained low, with only one fifth of the population living in urban
areas. However, industrialization and a migration of people in search of employment has led
in recent years to increasing urbanization, concentrated in the south-western region around
Colombo. Colombo is the smallest of the island’s 25 districts, but has the highest population
density, which is 11 times the national average (322 persons per square kilometre).
Urbanization, economic changes in the nature of employment, and rising incomes and trade
liberalization are causing much change in the lifestyles of the people in Sri Lanka, with
impacts seen in dietary habits, the levels of physical activity, employment and travel.
14.
Sri Lanka’s experience is consistent with global evidence of the significant positive
impact of democracy on population health (Govindaraj and Rannan-Eliya, 1994). The single
most important reason why Sri Lanka’s health and social trends differ from the rest of South
Asia was the early introduction of democratic rule based on universal suffrage in 1931, just
two years after this was attained in the United Kingdom, and almost two decades before the
rest of South Asia. Although Sri Lankans already benefited in the 1920s from a high level of
civil liberties and civic rights as was the case in most British Crown Colonies, it was the
introduction of a political system that made government accountable to the people, and not to
those outside Sri Lanka, that made the fundamental difference in enabling Sri Lankans to
practically realise the benefits of their legal rights and through that to address the problems of
sickness and ill-health. The role of Sri Lanka’s democratic politics as the formative agent in
its health development is important to understand and emphasize in any discussion of how Sri
Lanka will respond to the problems ageing and non-communicable disease. It helps to
explain the slowing of progress in recent decades, but also provides grounds for optimism
about the likelihood of faster improvement in the coming years.
15.
As a direct consequence, after 1931 Sri Lanka invested significantly in the social
sector, with particular emphasis on expanding universal access to education and healthcare,
through public financing and provision of universal basic education. As a result, overall
literacy rates and access to primary and secondary education are high. However, limited
resources were invested in tertiary education, resulting in restricted provision of tertiary
education, which has been a recurring cause of social tensions. An important outcome,
nevertheless, of this investment in education has been high levels of social mobilization and
receptivity by Sri Lankans to health education messages.
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16.
Sri Lanka has prioritized access to health services since the 1930s. A consistent
national policy that has emphasized universal access to public sector delivered healthcare
services through public financing has been exceptionally successful in ensuring that almost
all the population have good access to medical care, and high levels of use of curative and
preventive services, despite limited national resources (Rannan-Eliya and Sikurajapathy,
2008). The World Bank recognizes Sri Lanka’s approach to healthcare financing and delivery
as being an example of global best practice for developing countries (Gottret, Schieber, and
Waters, 2008). Integrated public financing and delivery of healthcare services, education and
investments in a minimum level of food security have been the major factors behind a high
level of life expectancy and generally good health indicators, which are better than other
countries at a similar level of development (Caldwell, 1986). In combination with substantial
declines in fertility since the 1970s, these have led to a process of rapid demographic ageing
(World Bank, 2008).
17.
Since the 1980s, further evolution of Sri Lanka’s health and social policies was stalled
by the debilitating impact of its internal conflicts, which subjected its democratic system and
its health services to a prolonged assault unparalleled in any functioning democracy in recent
decades. Two major insurgencies, by the JVP and LTTE groups, left quarter of a million Sri
Lankans dead and more than two million displaced, as well as creating serious cleavages in
society. These substantially slowed the country’s economic and social gains, and diminished
the space for debate about significant improvements in its health system. In addition, they
significantly imperilled the survival and responsiveness of its political system that had been
the motor of social policy, because the many years of insurgency and the necessary military
response by the state inevitably diminished the rights of all Sri Lankans.
18.
The ending of conflict in 2009 has, as expected by Sri Lankan observers, created
significant new opportunities for the country not only to accelerate economic and social
development, but also to strengthen the rights of its people and its democratic system, and
through that to re-engage with its health and social challenges. Consequently, the next few
years represent an opportune time for reshaping Sri Lanka’s health policies and health system
to meet the emerging problems of ageing and NCDs. Furthermore, given the increased
sensitivity of the political system to social needs that will be inevitable with the ending of
conflict, the political feasibility is likely to increase for increasing public investments in the
health and social sectors.

1.2 Demographic and health trends
Population ageing
19.
The most important feature of Sri Lanka’s current and future demography is
population ageing, due to its past rapid fertility decline and the increase in life expectancy.
By 2001, life expectancy had reached 72.3 years, and the total fertility rate had declined to
2.0, which is below replacement level. Although the most recent Sri Lanka Demographic and
Health Survey (SLDHS) for 2006/2007 found an increased fertility rate of 2.3, it is not
evident that this indicates a major change in underlying trends, since the period covered by
the SLDHS was dominated by a semi-ceasefire between the Government of Sri Lanka and
the LTTE, and the increased fertility rate may have been a delayed fertility response that
emerged owing to the cessation in conflict. Even if it does represent a real increase in
fertility, as opposed to a transient event, this would still not be large enough to alter the
dynamics of ageing in Sri Lanka substantially.
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20.
Sri Lanka is one of the fastestt aging couuntries in the world. The sharee of the
populattion over 600 years old in
i 2001 wass 9.2%, whiich exceedeed the averaage of all regions in
the worrld, except OECD couuntries, Eastern Europpe and the former Sooviet Unionn. In the
comingg decades, thhe populatioon will age faster thann in almost all
a other developing coountries,
with thee percentagee of the poppulation ageed more thann 65 years more
m
than doubling
d
by 2035 to
16.2%, a level com
mparable to Western Euurope today (Figure 1). This rate of
o change is notably
d economiees, most off which
many ttimes fasterr than wass experiencced by the developed
experiennced this leevel of ageinng over periiods of morre than a cen
ntury.

Source: De Silva (200
07) for Sri Lankka; UN Popula
ation Division (2009) for oth
her regions.

Figure 1: Growth in percenttage of pop
pulation aged 65 yearrs and more
e, Sri Lank
ka and
world rregions, 20
000-2050

An importaant feature of Sri Lankka’s demographic aginng is a process of aging of the
21.
o
old people
p
aged more than 80 years, who
w are the ones most likely
l
to
old people, as the oldest
be frail and depen
ndent, will increase
i
froom one tentth of the oldd people po
opulation too almost
one thirrd. By 2050, the 80+ year age group
g
will account
a
for more thann 5% of thee overall
national populationn, and repreesent more than
t
one miillion Sri Laankans (Fig
gure 2). Thee growth
w pose challenges not
n only forr health pollicy, but alsso social poolicy, as
in this age group will
a likely too need exten
nsive provission of longg-term care and
a other seervices.
these Srri Lankans are
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Source: D
De Silva, WI. June
J
2007. A Population Prrojection of Srri Lanka 2001--2101: Trends
s and Implications. IHP.
Sri Lanka
a.

Figure 2: Share of
o the old pe
eople age groups,
g
Srri Lanka 2001-2100

Health
h trends and gap
ps
22.
Sri Lanka’s overall heealth perforrmance is undeniably
u
superior too other com
mparable
developping countrries. In agggregate term
ms, whether it is overrall life exxpectancy, or
o child
mortalitty, or morb
bidity from diseases
d
succh as malarria or TB, Sri
S Lanka performs bettter than
all or almost
a
all other
o
counttries with similar
s
incoome levels. Furthermo
ore, despitee having
achieveed superior health
h
indicces as early as the 19600s, it has co
ontinued sinnce then to improve
i
most off these at rates
r
more rapid than most otherr developingg countries. For exam
mple, the
annual percentage rates of deecline in chhild mortalitty or materrnal mortaliity remain amongst
a
d
world. This performannce is likelyy to be bolsstered as thee end of
the highhest in the developing
the threee decades conflict
c
enaables reconsstruction annd expansionn of healthccare servicees in the
eastern and northerrn areas of the
t country.
23.
These achieevements arre well know
wn within Sri
S Lanka’s health policy communnity, and
this knoowledge is an importaant part of the contexxt in which policy hass traditionallly been
discusseed. Howevver, they mask
m
the serriousness of
o several significant
s
and long-sttanding,
negative trends in
n Sri Lannka’s health
h indicatorrs. These trends
t
havee been knnown to
United Natioons Econom
mic and Sociial Commisssion for
demogrraphers sincce at least thhe 1970s (U
Asia annd the Pacifiic, 1976; Unnited Nationns, 1982), but
b there hass been little awareness of these
within tthe health sector,
s
and consequenttly almost no
n discussio
on about theeir implicattions for
future hhealth policy
y. These treends are expplored furtheer in the nexxt section.

Morta
ality trend
ds and the problem of ad
dult morttality
24.
During the early part of the twenntieth centuury, health conditions in Sri Lankka were
ndia (Langfford and Sto
orey, 1993)). Sri Lankaa’s good
poor annd worse than in manyy parts of In
health sstatus today
y is the conssequence off gradual im
mprovementss that starteed in the 19330s, and
13

then raapid improv
vements froom the latee 1940s (R
Rannan-Eliy
ya and Sik
kurajapathy,, 2008).
Howeveer, these gaains in life expectancy
y have not been unifoormly distriibuted or suustained
since thhe 1960s. Figure
F
3 deepicts the chhanges in life
l expectaancy at diffferent ages in both
sexes dduring the last centurry in Sri Lanka.
L
Lifee expectanccy for females has inncreased
continuuously sincee the 1920s,, and has in
nvolved gainns in all agee groups, allthough the rates of
increasee have slow
wed since the
t 1980s. In contrastt, life expecctancy at birth
b
(age zero)
z
for
males has
h shown little
l
improvvement sincce the 19800s, after significant gaiins until thee 1970s.
Howeveer, this minnimal improovement inn life expectancy at birth since thhe 1980s reeflects a
combinnation of booth improving and deteeriorating performance
p
e. Althoughh mortality rates in
childrenn have impproved, theese have been accom
mpanied by actual decclines in male
m
life
expectaancy at agess 30 and 60 years.
25.
These trendds have resuulted in a su
ubstantial male-female
m
gap in life expectancyy at birth
( Silva, 2007),
2
which
h is one of the
t largest in
i the worldd. This is more than
of almoost 9 years (De
the 4-6 years seen in Europe and
a North America,
A
buut still smalller than the 13 years gaap in the
Russiann Federationn.

Source: S
Sarkar (1951)), Departmentt of Census and
a
Statistics (1970), De Silva (2007), Gunasekera
G
(2
2008) and
authors ccomputations from
f
the same
e sources.

Figure 3: Annual rates of ch
hange in liffe expectan
ncy at ages
s 0, 30 and 60 years, by
b sex,
Sri Lan
nka 1921-20
001

26.
Although the
t improveement and then stagnnation in addult male mortality
m
raates was
observeed by Sri Lankan
L
dem
mographers in
i the 19700s, it was no
ot exploredd further. However,
H
this lackk of improvvement in adult
a
male mortality
m
rattes once a certain
c
levell of life exppectancy
was achhieved is noot unique too Sri Lanka. Although a similar pattern was subsequentlly noted
as occuurring in Malaysia at similar
s
leveels of life exxpectancy in
i the 19700s (United Nations,
N
1982), Sri Lanka may
m have been
b
the firsst developinng country where this was reporteed. This
menon of stagnation foor 20 years in older m
male mortaliity in paralllel with conntinuing
phenom
increasees in femalee life expecctancy also occurred inn advanced economies.. In the USA
A, older
14

adult m
male life ex
xpectancy stagnated
s
f
from
1955, but unlikee in Sri Laanka, it eventually
improveed from thee mid-1970s, and has since
s
kept pace
p
with female
f
life expectancy
e
(Figure
4). The US experieence providees importannt clues to thhe Sri Lankkan situationn.

Source: B
Bell and Millerr (2005)

Figure 4: Life exp
pectancy att age 60, US
SA 1945-20
001

Source: S
Sri Lanka from
m Sarkar (1951
1), Departmen
nt of Census and
a Statistics (1970),
(
De Silva (2007), Gu
unasekera
(2008) an
nd authors com
mputations fro
om the same sources,
s
and USA
U
from Belll and Miller (20
005).

Figure 5: Change
es in life expectancy at
a age 30 ye
ears, Sri La
anka and USA,
U
1921-2
2001
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Source: S
See previous figure.
f

Figure 6: Change
es in life expectancy at
a age 60 ye
ears, Sri La
anka and USA,
U
1921-2
2001

27.
Figure 5 an
nd Figure 6 compare thhe trends in life
l expectaancy at agess 30 and 60 years in
both m
men and wom
men in US
SA and Sri Lanka sincce the 1920
0s. In the case
c
of Sri Lankan
women, the history
y is initiallyy of a largee gap in lifee expectancyy in the 19220s, and theen rapid
50s to narroow the gap with the US
SA to less than
t
4 yearss by the 19550s, and
gains inn the 1940-5
then susstained, slow
wer increasses which have graduallly further reduced
r
the gap with thhe USA.
The stoory with adu
ult men is ssomewhat similar,
s
withh older adu
ult male lifee expectanccy in Sri
Lanka aactually cattching-up with
w the lev
vels in USA
A by the 1960s, and too some exteent even
surpassing them, before
b
likew
wise stagnatting. The crritical differrence is thaat in the mid-1970s
a
men in
i USA beg
gan to fall, and life
after a twenty-yearr delay, moortality rates in older adult
expectaancy startedd again to improve keeeping pacee with wom
men, whilstt in Sri Lannka this
improveement has not
n materiallized.
28.
The reasonns why adullt male heaalth improveed, then staagnated, annd finally im
mproved
again inn the USA are
a reasonabbly well understood. The
T initial im
mprovements in both male
m and
female mortality in developeed countriees in the first
f
half off the twenttieth centurry were
primarily due to reductions
r
in mortality
y from inffectious diseease. Then in many oof these
countriees, there waas a slow down in morrtality imprrovements in the 1950ss-80s, owinng to the
persisteence of mortality
m
froom non-coommunicablle disease (NCDs), and in paarticular
cardiovvascular diseease, whichh affects maales more thhan femaless. The peakking of the ssmoking
epidemic in the 19940s-50s waas a key con
ntributor. However,
H
staarting in thee 1970s, decclines in
smoking and then the incrreasing imppact of m
medical therrapies and interventions for
cardiovvascular diseease led to older adullt mortality falling in both sexes in USA annd other
developped nations.. Since carddiovascular disease acccounts by faar for the larrgest share of older
adult mortality,
m
theese reductioons in cardiiovascular mortality
m
are the princiiple driver ttoday of
increasiing older addult life expectancy in the
t advanceed economiees (Cutler annd Meara, 2001).
2
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29.
We speculate that the reason why Sri Lanka was able to match the USA in adult male
life expectancy in the 1960s-70s was a combination of exceptional, for a developing country,
health system effectiveness in reducing mortality from infectious disease, and the good
fortune of not suffering from a significant mortality handicap due to smoking, since smoking
rates remained much lower than in most developed nations. Yet, when cardiovascular
mortality rates began to fall in the developed world in the 1970s, Sri Lanka was not able to
keep up with these mortality improvements, largely because of its inability to apply the new
medical therapies to reduce NCD mortality, and in particular cardiovascular mortality.
30.
To fully establish the reasons why older male mortality in Sri Lanka has continued to
stagnate since the 1960s, unlike in OECD nations, requires a more detailed analysis to
quantitatively decompose the changes in life expectancy in Sri Lanka by disease and age, and
to compare these to trends in the advanced economies whose life expectancy indicators were
so similar to those in Sri Lanka in the 1960s. Such an analysis is critically needed for the
period since the 1960s, since there do not appear to be comparable analyses for any other
developing countries, from which findings could be generalized. Sri Lanka is almost unique
amongst lower-income developing economies in having the detailed historical mortality data
required to do this, but it would require resources beyond those available for this study.
31.
Despite the lack of such an analysis, the evidence is compelling that Sri Lanka suffers
from a comparatively high burden of mortality from NCDs. This is clear from comparison of
mortality rates from the major NCDs in Sri Lanka with those in other countries, which is
explored further in the next chapter.
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Chapter 2: NCD burden and trends
2.1 Contribution of NCDs to overall mortality
Approach to assessing disease burden
32.
To assess the relative disease burden of NCDs in Sri Lanka, we use mortality. This is
because mortality is the only reliable metric for Sri Lanka that can be used to compare all
diseases, since reliable morbidity data are lacking as in most countries.
33.
We note, as have others (Jayasinghe, Mendis, and Lie, 2002), that there are frequent
calls by international observers to use Disability Adjusted Life Years (DALYs) to assess
disease burden in Sri Lanka. However, we do not use DALYs to assess disease burden in Sri
Lanka for three reasons. The principle practical reason is that the computation of DALYs
requires the availability of high quality data on an extensive range of disease parameters,
including short-term and long-term health impacts, and the impact of a disease on both
mortality and daily life. These are particularly important in the case of chronic NCDs. Such
data are difficult to obtain even in OECD countries, including the canton of Geneva, the
home of WHO (Schopper et al., 2000), thus requiring the extensive use of imputations in
most DALY estimations. The World Bank’s own burden of disease (BOD) study in Sri
Lanka has concluded that reliable estimation of DALYs is not feasible for Sri Lanka owing to
the almost complete lack of morbidity data, and that mortality data would suffice adequately.
The study authors reported that (Wijewardene and Spohr, 2000):
“Most of the values presented here are uncertain, as data on duration of illness, degrees of
disability and age of onset were estimates. State hospital inpatient data available were not
comprehensive enough to assess the incidence, age of onset and duration of disability of most
of the common diseases in Sri Lanka. The health statistics do not indicate the health problems
of people who do not seek health care and those who seek treatment from other sources . . .
Data are not collected from [sic. private sector] sources in Sri Lanka when computing
national health statistics. There are also no records maintained at the outpatient departments
of government hospitals to assess the outpatient morbidity . . . Another drawback is
calculating incidence rates for the total population without using age specific rates . . . This
study is the first attempt at quantifying BOD for Sri Lanka with available data, which,
however, were not adequate for accurate calculation.”

34.
The authors of the World Bank BOD study ended with a plea that “the study indicates
the need to improve existing health statistics.” However, since that time, there has been no
improvement in the health statistics available in Sri Lanka, nor any significant investment in
information systems to track disease morbidity. In the absence of any tangible change in data
availability, there is currently no basis to use DALYs as an objective measure of disease
burden in Sri Lanka, if the goal is to inform evidence-based policy.
35.
The second reason that we do not use DALYs is that the Global Burden of Disease
unit that estimates the WHO-published DALY estimates admits that it has not had access to
or used even the past decade of mortality data in Sri Lanka (Lopez, 2008), giving grounds for
considerable doubt of the reliability and validity of GBD DALY estimates for Sri Lanka and
other regional countries, and their superiority over the mortality data actually available in Sri
Lanka. This is a critical issue since most national DALY estimations inevitably rely
extensively on the GBD DALY estimates for the relevant region for imputation when data
are lacking, and in the Sri Lankan context such imputations would be necessary for
18

estimating DALYs for most diseases. It is also noted that the official WHO estimates of
DALYs in Sri Lanka provide a breakdown of the causes of death in Sri Lanka in 2002
(http://www.who.int/whosis/mort/profiles/mort_searo_lka_srilanka.pdf), which bear no
relation to the actual statistics (Table 1), confirming our assessment that the DALY statistics
do not reflect actual data, even on mortality.
36.
Finally, we note that DALYs incorporate a set of controversial value judgements,
which are both logically inconsistent and arbitrary in nature (Anand and Hanson, 2005), and
which have not been shown to be consistent with the values and preferences of Sri Lankans.
This is a serious deficiency given that Sri Lankan researchers have previously pointed out
that the cost-effectiveness paradigm for which DALYs were developed contradicts the core
motivations that influenced the development of Sri Lanka’s health system (Rannan-Eliya and
de Mel, 1997; Jayasinghe, Mendis, and Lie, 2002), and given the importance of rights and
equity motivations in shaping overall health policy in the country.

Mortality pattern and trends
37.
The mortality data indicate that NCDs are the predominant disease burden in Sri
Lanka, representing the leading cause of deaths. Past reductions in mortality in Sri Lanka
have come largely from the decreases in deaths from infectious disease and maternal and
neonatal conditions (Table 1). At the same time, NCD mortality has increased its share. In
1945, cardiovascular disease and diabetes accounted for 3.5% and 0.5% of all deaths, but this
had increased to 10.0% and 2.4% respectively by 2001. By 2001, NCDs accounted for 71%
of all deaths, compared with 18% due to injuries, and 11% due to communicable disease,
maternal and perinatal conditions (Figure 7). The overall structure of mortality in Sri Lanka
is more akin to that in Europe than to the rest of South Asia, excepting Maldives (Figure 7).
Within NCDs, heart disease (35%), cancers (12%), cerebrovascular conditions (6%) and
diabetes (5%) were the leading causes in 2001.
Table 1: Composition of deaths in Sri Lanka by major causes, 1945 -2003
Cause of deaths
Infectious, parasitic and respiratory diseases
Dysentery, all forms
Tuberculosis of respiratory system
Typhoid
Malaria
Pneumonia
Bronchitis
Cancer
Disease of the circulatory system
Diabetes mellitus
Anaemia
Complications of pregnancy and child-birth
Violent or accidental deaths
All causes (number of deaths)

1945
23.6%
1.4%
2.3%
1.0%
6.0%
6.5%
1.0%
0.6%
2.8%
0.4%
2.0%
2.8%
2.5%
142,931

1960
13.7%
0.7%
1.5%
0.2%
0.1%
6.9%
1.0%
2.6%
8.6%
0.7%
3.1%
1.3%
5.0%
84,918

% Deaths
1980
2000
5.6%
11.1%
0.1%
0.5%
1.3%
0.9%
0.1%
0.0%
0.2%
0.2%
3.4%
1.9%
2.2%
3.4%
5.7%
6.8%
24.3%
21.3%
1.1%
2.3%
1.4%
0.4%
0.3%
0.1%
6.5%
14.3%
91,020 114,554

2003
12.2%
0.4%
0.9%
0.0%
0.0%
2.2%
4.0%
7.6%
23.8%
3.0%
0.4%
0.1%
9.5%
104,508

Source: Analysis by authors of data of Registrar General’s Department for years 2000 and 2003; UN Economic
Commission for Asia and Pacific (1976); Department of Census and Statistics (1987).
Note: Ill-defined deaths are not classified to any specific cause for the statistics in this table.
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Source: A
Analysis of Re
egistrar Generral’s Departme
ent and WHO mortality data
a by Institute fo
or Health Policcy.

Figure 7: Compos
sition of mortality by major cause in Sri La
anka comp
pared to
Europe
ean and So
outh-East A
Asian regio
ons of WHO
O

2.2 Prevalen
P
nce of major
m
NC
CDs
Asses
ssing NC
CD preva
alence an
nd trends
s in Sri Lanka
L
38.
It is not eassy in Sri Laanka to trackk the prevallence or inccidence of most
m NCDs. This is
no diffeerent to other developiing countriees. There arre generallyy two approaches that are
a used
in deveeloped cou
untries to measure
m
treends in preevalence off chronic diseases:
d
(ii) using
populattion surveyss, and (ii) trracking morrbidity usinng clinical records
r
mainntained by primary
care prroviders. Thhe first appproach requuires the unndertaking of represenntative, poppulation
surveyss, collectingg data throough full clinical
c
asseessments an
nd associatted laboratoory and
diagnosstic testing. Such exerrcises would need to be continuuously cond
ducted to estimate
e
incidence of most NCDs,
N
as well
w as trend
ds in prevallence, and are
a not curreently underrtaken in
b
an
Sri Lannka. The seccond approaach dependss on the gatee-keeper to higher-leveel services being
organizzed system of primaryy care, whhich registeers the who
ole populattion and maintains
m
detailedd clinical records on the problems that patientts present to
o the healthh system witth. Such
a system
m does not exist in Srii Lanka. Evven if such approaches
a
are possiblle, it must be
b noted
that theey can still produce different
d
esttimates of prevalence for chroniic NCDs (E
EstebanVasalloo et al., 2009
9).
39.
In the abseence of suchh informatiion, data froom the regiistration of deaths is thhe most
a
and trrack the preevalence off NCDs in Sri
S Lanka, thhrough theirr impact
reliablee means to assess
on morttality. Sri Lanka
L
is forrtunate in thhat it has had
h an effecctive death registrationn system
for manny decades, which couunts almostt all deathss, and systeematically codes
c
the cause
c
of
death. IIn addition,, recent upggrading of the
t Registrar General’’s Departmeent’s system
ms have
20

led to the computerization of the annual mortality statistics, which makes it easier to
undertake extensive analyses.
40.
Unfortunately, the Registrar General’s data have not been systematically used in
recent years to inform policy-making. The major reasons are: (i) a substantial delay that has
built-up in the publication of the annual mortality returns, which were last published for the
year 1997, and (ii) the lack of access to the more recent electronic data for domestic
researchers. There are significant problems also with the quality of coding of the cause of
death, particularly by non-medically qualified registrars, which leads to a significant fraction
(>20%) of all deaths being coded incorrectly to invalid or indeterminate causes.
41.
To overcome these limitations, IHP obtained access to the raw electronic data of the
Registrar General’s Department to examine all deaths registered from 1990-2003. These data
were processed to overcome the problem of invalid causes of death, by reassigning such
deaths in a pro-rated manner to all other causes of death, except injuries. This was done after
completing an analysis of the variations in invalid coding over time and by area. This does
not fully address the problem of deficiencies in the quality of coding of cause of death, but to
the extent that these problems cause errors in multiple directions, they will cancel out to some
extent. This database was then combined with the 2001 census estimates of the age-structure
of the population to estimate standardized mortality rates for the period 1999-2003, and these
statistics are the ones reported in the following sections. Standardized mortality rates were
not computed for earlier years, as reliable data on the age-structure are not available. For
comparisons with other countries, use has been made of the WHO Mortality Database, as
well as data from the Maldives (Anurana et al., 2009).

The relative burden of all NCDs
42.
Although NCDs account for the predominant share of overall mortality, it is not the
case that NCD mortality rates must inevitably increase with reductions in infectious disease,
or that the increase in NCD mortality rates are a corollary of economic development. As
noted by Adeyi et al. (2007), on an age-standardized basis both NCD and communicable
disease mortality rates tend to be lower the higher a country’s per capita GDP.
43.
Our analysis of Sri Lanka’s mortality data for 1999-2003 confirms this, with agestandardized mortality rates for all NCDs in total being currently 20-50% higher in Sri Lanka
than in developed countries (Figure 8). Overall NCD prevalence and mortality in Sri Lanka
can thus be surmised to be high in comparative terms, and certainly higher than in developed
countries.
44.
We then make a more detailed international comparison by specific types of NCD.
Figure 9 shows for Sri Lanka in 2001 and selected other developed countries the ratios of
mortality rates from all causes, cardiovascular disease, diabetes, and injuries, in different age
groups to those in Sweden. Figure 10 makes the same comparison, but for mortality from all
causes for each sex. The vertical axis in each chart is the mortality rate in each country as a
percentage of that in Sweden. Sweden is used as the basis of comparison owing to its low
overall mortality rates, and because this comparison was previously made in the 1970s, when
the stagnation in male life expectancy was first noted (UN Economic and Social Commission
for Asia and the Pacific, 1976). Russia is included in the comparison, as it is the country best
known for an excessive burden of NCD mortality (Suhrcke et al., 2007).
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Note: Mo
ortality rates sttandardized ussing Sri Lanka
a 2001 popula
ation as referen
nce.

Figure 8: Comparrison of age-standard
dized morta
ality rates by
b overall causes
c
of
mortaliity, Sri Lanka and selected coun
ntries

45.
The first pooint to notee (Figure 9,, top-left paanel) is thatt overall moortality ratees in Sri
Lanka aare modestlly higher thhan in develloped counttries, and thhat the ratios of mortaliity from
all diseases to those in Swedden are onlyy 100-200%
% higher. Th
his reflects the reality that Sri
a almost comparable
c
to those inn developedd nations. However,
H
Lankann’s mortalityy patterns are
when ooverall morttality rates are examinned by sex (Figure 10)), it is eviddent that thee higher
mortalitty rates in Sri
S Lanka coompared to developed countries are
a largely inn men, withh female
mortalitty rates beinng lower at some ages than in som
me OECD naations, inclu
uding the USA.
U
46.
Looking more
m
closely, cardiovasccular mortaality rates in
n Sri Lankaa at all ages (Figure
most doublee those inn developedd countriess. The burrden of
9, top--right paneel) are alm
cardiovvascular moortality in Sri
S Lanka is certainlyy not as hiigh as thatt in Russiaa, where
mortalitty rates are almost ten times as hiigh as in Sw
weden, but they
t
are 2000-300% of those in
Swedenn. This dem
monstrates that
t
cardiov
vascular diisease is thhe major drriver of thee higher
overall rates of NC
CD and all cause
c
mortallity in Sri Lanka.
L
47.
Relative diiabetes morrtality rates in Sri Lannka are com
mparatively high and increase
i
with agge, but are not
n as systeematically higher
h
as inn the case of
o cardiovasscular diseaase, with
diabetess mortality rates beingg similar orr less than those in soome OECD countries, such as
USA annd South Korea. Intereestingly, diaabetes is onne NCD wheere Russia does
d
not haave such
high reelative ratess. Mortalityy rates from
m injuries in Sri Lannka are alsso double those
t
in
Swedenn, but again within the rrange of som
me OECD nations.
n
48.
i
These data confirm thaat the majorr reason whhy Sri Lankaa has not beeen able to improve
mance sincce the 19700s is its worse
w
perforrmance witth respect to
t NCD
its relattive perform
mortalitty, and in particular caardiovasculaar disease. However,
H
th
he mortality
y gap is not as large
as in Russia,
R
probably becausse Sri Lankka does nott suffer from
m the samee social pathhologies
that leadd to high ad
dult mortalitty in Russiaa, such as allcohol and tobacco.
t
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All causes

Ca
ardiovascular diisease

Diabetes

Injjuries

Figure 9: Age--specific morta
ality rates as a percentage off those of Sweden, Sri Lanka
a and selected other countrie
es (circa 2001))
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Females

Ma
ales

Figure 10: Age
e-specific morttality for all causes as a perc
centage of thos
se in Sweden, Sri Lanka and
d selected othe
er countries (circa
2001),
2
by sex
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49.
In the follo
owing sectioons, we takee a closer, selective loo
ok at specifiic NCDs. We
W focus
on ischhaemic hearrt disease, ddiabetes annd asthma, as these arre the condditions withh a high
impact, and with reelatively cooherent aetioologies. In so
s doing, we
w note that mental diseease and
t the diseaase burden, but that th
hese conditiions are
injuriess also makee major conntributions to
ve less reliabble data on prevalence..
more coomplex in thheir causatioon, and hav

Asthm
ma
50.
A commonn impressionn of Sri Laankan cliniccians is thatt asthma haas been inccreasing.
This woould paralleel increasess that have occurred in
i many deeveloped coountries aroound the
world, ssuch as the UK and Neew Zealand.. However, there are noo reliable suurvey data to
t assess
prevalennce in the community
c
i Sri Lanka, which leaaves only thhe data on reegistered mortality.
in
m
51.
The trends in the crudde mortality
y rate from
m asthma frrom 1991 too 2003 poinnt to an
ma, as illusttrated by Figure
F
11, as
a do the sttatistics in Table
T
1,
increasiing burden from asthm
where aasthma deatths are classsified underr bronchitis.. Since 1991, mortality
y rates from
m asthma
have dooubled, withh annual reecorded deaaths from asthma also doubling from
f
under 2,000 a
year to more than 4,000 in 20003, which is 4% of alll deaths.1 This
T can be contrasted with
w the
ratio off 1% of all deaths attrributed to thhe bronchittis categoryy, which woould have iincluded
asthma,, during th
he 1940s-600s (UN Economic andd Social Commission
C
n for Asia and the
Pacific,, 1976).

Source: IHP computa
ations using data from Re
egistrar Gene
eral’s Departm
ment. Standa
ard mortality rates not
calculated owing to the
e lack of reliab
ble population data for the whole
w
period.

Figure 11: Annua
al mortality from asthm
ma, Sri Lan
nka 1991-2003

1

Trendss in standardiized mortalitty rates for assthma are noot presented, owing to thee lack of reliaable data
on the agge compositiion of the poopulation durring the earlyy 1990s.
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52.
However, recorded
r
m
mortality
fro
om asthma is not a reeliable meassure of the asthma
burden for two reaasons. The first is the high potenttial for missdiagnosis of
o asthma deaths
d
in
the eldderly, leadinng to an over-reporti
o
ing of asthhma mortality. The second
s
is that
t
the
percentage of astthma casess that resuult in deaath is high
hly suscepttible to trreatment
intervenntions, and so the morrtality rate is a functioon of both disease inccidence andd overall
treatmeent success.
The first isssue is pertiinent, since the recordeed mortalityy from asthhma in Sri Lanka
53.
L
is
concenttrated amon
ngst the eldderly (Figurre 12). Thee mortality rate from asthma
a
in the
t 5-34
year agge group is consideredd internationnally a morre reliable measure
m
(M
Masoli et al., 2004).
For Srii Lanka, this rate wass 1.3 deaths per 100,0000 per year during 2001-2003.
2
This is
significcantly higheer than all countries for
f which ddata are repported to thhe WHO M
Mortality
Databasse or to the OECD, annd 2-5 timess the levels in Europe and other developed
d
countries
(Figure 13). Suchh a high reelative leveel of asthm
ma mortalityy in Sri Laanka has not
n been
previouusly reportedd.
54.
The second
d issue in innterpreting asthma
a
morrtality is thee varying im
mpact of treeatment.
The higgh rates off mortality in Sri Lankka could be the result of an uneexceptionall rate of
asthma prevalencee combined with high case fatalitty rates. Hoowever, eveen if this were
w
the
a
wouuld still impply that thee disease im
mposes a
situationn, the very high mortaality from asthma
high dissease burdeen, since death is the ultimate
u
burrden. Consequently, it is
i valid to interpret
i
the avaailable evidence as indicating that asthm
ma imposes a diseasse burden that is
exceptioonally high in relative terms.

Source: IHP computatiions using datta from Registtrar General’s Department.

Figure 12: Deaths
s from asth
hma by age
e group, Srri Lanka 1999-2003
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Source: S
Sri Lanka esttimate for 199
99-2003 comp
puted from Re
egistrar Generral’s Department data, estimates for
OECD countries arou
und 2005 from
m OECD (2007), and estimates for oth
her countries estimated fro
om WHO
Mortality Database.

Figure 13: Asthma mortality
y in 5-39 ye
ear olds, Srri Lanka an
nd selected
d other cou
untries

Diabe
etes
55.
Diabetes and
a
dysglyccaemia, whhich involvees impairedd glucose tolerance
t
a
and
is a
precursor to full diiabetes, havve been incrreasing rapidly in prevaalence in Srri Lanka in the past
two deccades. Thiss is partly due
d to the ageing
a
of thhe populatiion, since diabetes
d
preevalence
increasees with agee, as well as
a due to inncreasing agge-specific prevalence rates for ddiabetes.
That treend is most likely expllained by inncreases in obesity,
o
chaanges in dieet, and decrreases in
physicaal activity.
Table 2 preesents the estimates off diabetes prrevalence as reported in
56.
i different surveys
in Sri L
Lanka sincee the 1990ss. They shoow the incrreasing prev
valence of diabetes, from
fr
the
earliest study that found
f
a preevalence of 2.5% in a ruural commuunity in 199
90, to the Srri Lanka
Diabetees and Cardiovascularr Survey (S
SLDCS), which
w
foundd a prevaleence of 100% in a
national sample inn 2005/20066. These levvels indicatee that Sri Lanka alreaddy has a preevalence
i many deeveloped couuntries, andd a high preevalence
of diabeetes comparrable to or more than in
comparred to most other develooping counttries.
Taking intoo account thhe increasinng ageing off the populaation, Katullanda et al. (2008a)
57.
project that the diaabetes prevaalence in Srii Lanka willl increase too 14% by 2030.
2
However, this
does noot take into account faactors, such as changess in diet orr physical activity,
a
whiich may
further increase preevalence rattes.
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Table 2: Changes in prevalence of diabetes mellitus as estimated by different surveys,
Sri Lanka, 1993-2006
Period

Study population

Sample size

Ages (years)

Prevalence (%)

1990 (1)

Suburban community

975 men

35-59

5.8

1991 (2)

Rural community

200

≥18

2.5

(3)

Suburban community

633

30-64

5.2

2000 (4)

Suburban community

1,303

30-64

6.6

2000 (5)

Rural community

200

19-80

8.5

2004 (6)

National

6,047

30-65

Males 14.9

1994

Females 13.9
2005/2006

(7)

National

5,000

≥ 20

10.3

Sources: (1) Mendis and Ekanayake (1994); (2) Illangasekara et al. (1993); (3) Fernando et al. (1994); (4)
Malavige et al. (2002); (5) Illangasekera et al. (2004); (6) Wijewardena (2006); (7) Katulanda et al. (2008b).

Ischaemic heart disease
58.
The mortality data reveals a high burden from cardiovascular disease, which is mostly
ischaemic heart disease (IHD). This is confirmed by other available data on hospital
admissions. Acute admissions for IHD, in particular acute myocardial infarction, are a good
crude indicator of underlying IHD trends, as at least half the IHD cases, even in developed
countries, are identified only when acute events occur. In 2005, 82,000 admissions in
government hospitals were IHD cases, equivalent to a rate of 410 admissions per 100,000
(this is without considering IHD admissions in the private sector, which may add a
significant number, since IHD admission rates are higher in Colombo district). These rates
are comparable to those in OECD countries of 330-1,200 per 100,000 (Moïse, 2003). Given
that the Sri Lankan population is younger than OECD countries, this rate will be higher on an
age-standardized basis than admission rates in most developed countries.

2.3 Prevalence of NCD risk factors
59.
The previous section has shown that NCDs account for the predominant share of
overall mortality in Sri Lanka, and that the mortality rates for the major NCDs are
significantly higher in Sri Lanka than in developed countries. The question that must be
asked is how much do these high mortality rates reflect a high prevalence of risk factors. This
section summarizes what is known about some of the risk factors for the major NCDs in Sri
Lanka.

Foetal under-nutrition and epigenetic determinants
60.
Owing to the work of Barker and colleagues (Barker and Robinson, 1992; Barker and
Clark, 1997), foetal under-nutrition is now recognized as a major long-term risk factor in the
development of adult coronary heart disease, stroke, diabetes and hypertension. In addition to
this, recent research has identified epigenetic mechanisms as potentially providing a pathway
by which conditions of scarcity in the past can influence the pathogenesis of heart disease in
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subsequent generations (NHLBI Working Group Epigenetic Contributions to Coronary
Artery Disease, 2008).
61.
Maternal under-nutrition was widespread in Sri Lanka in the past and continues
today. Consequently, this legacy of high levels of foetal under-nutrition should be expected
to act as a significant predisposing factor for adult cardiovascular disease and diabetes in Sri
Lanka for many years to come, and must be considered as a key explanation for current high
levels of cardiovascular disease. However, there has been no research on this in Sri Lanka,
and this is an area that should be a future national research priority. Nevertheless, one
implication is that given the future impact on NCDs, the country should ensure that the
raising of nutritional levels of mothers be a continuing priority in the development agenda.

Smoking
62.
Smoking prevalence and per capita consumption of tobacco are low compared to
other countries. The percentages of the Sri Lankan population who smoke at all and who
smoke on a daily basis, and the mean number of cigarettes consumed per capita are lower
than most other developing and developed countries, and has been declining in the past two
decades (Rahman and Ramaboot, 2003; Central Bank of Sri Lanka, 2005). So high levels of
smoking do not appear to be a likely explanation for Sri Lanka’s high burden of NCDs.
63.
According to the unpublished findings of the Sri Lanka STEPS survey conducted in
2007, 22.8% of male and 0.3% of female adults are current smokers (Table 3). These rates
are amongst the lowest in the Asia-Pacific region, and lower than in USA and almost all
European countries. Smoking rates in children and youth are also lower than in other
countries. According to the Global Youth Tobacco Survey 2007, 5.1% of youth (13-15 years)
had ever smoked tobacco cigarettes, 39.5% of them had smoked cigarettes before age 10, and
8.6% were current users of other tobacco products (National Authority on Tobacco and
Alcohol, 2008).
64.
There is a marked gender disparity in smoking in Sri Lanka, which is particularly
unusual, with smoking almost exclusively confined to men. The actual rate of smoking in
men is thus higher than implied by the overall population average. This disparity would help
explain part of the gender disparity in overall NCD mortality rates. However, even taking this
into account, the rates of regular smoking in men (~23%) are still low by global standards,
and are less than in most OECD countries, so smoking cannot be the main culprit for the
relatively high NCD mortality in Sri Lanka compared with developed countries.

Obesity
65.
Obesity is a major risk factor for cardiovascular disease and diabetes, and it also plays
a role in a number of cancers. Overall obesity levels in Sri Lanka have been increasing in the
past 20 years, and are comparable to many developed countries, although they are not
currently higher.
66.
Wijewardene et al. (2005) found that 20.3% of men and 36.5% of women aged 30-65
years were obese by US standards (BMI>=23), compared with 25.0% and 24.7% of men and
women in the US, and 12.0% and 28.5% of men and women in Russia. However, WHO
recommends the classification of obesity at smaller body mass weights in Asian populations
than in European populations, so this comparison understates the extent of the problem.
Nevertheless, data from the SLDCS 2005 reveal obesity rates of 7% in men and 13% in
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women aged 18-74 years, when applying the stricter WHO Asian cut-offs, so confirming that
obesity rates in Sri Lanka are still lower than in most developed nations.
67.
In general, levels of obesity are higher in women than men, and higher in urban than
rural areas. Arambepola et al. (2008). Mean BMI of the urban population in the district of
Colombo was found to be 1 kg/m2 higher than that of their rural counterparts, which suggests
that urbanization in Sri Lanka will lead to increases in BMI.
Table 3: Prevalence of NCD risk factors, Sri Lanka STEPS survey 2007
Both
Sexes

Males

Females

Currently smoke tobacco daily (%)

11.5

22.8

0.3

Smoke manufactured cigarettes (% of smokers)

85.8

85.7

94.4

Mean number of cigarettes smoked per day (smokers)

9.2

9.1

13.7

Current drinkers (drank alcohol in the past 30 days, %)

13.5

26

1.2

Drank alcohol on 4 or more days in the last week (%)

16.7

17.4

1.5

Mean number of days fruit consumed

3.7

3.6

3.7

Mean number of servings of fruits consumed per day

1.1

1.1

1.1

Mean number of days vegetables consumed

6.7

6.6

6.7

Mean number of servings of vegetables consumed per day

2.2

2.2

2.1

Ate less than 5 of combined servings of fruit & vegetables/day (%)

82.4

81.4

83.3

25

17.9

31.9

4.8

3.6

5.9

Risk factor
Tobacco use

Alcohol Consumption

Fruit and Vegetable Consumption (in a typical week)

Physical Activity
Low levels of activity, defined as <600 MET-minutes/week (%)
Physical measurements
Percentage (%) who are obese (BMI ≥ 30 kg/m2)
Source: NCD Unit, Ministry of Health

Lipid levels
68.
Abnormal lipid levels, specifically high levels of triglycerides, and a low ratio of
HDL-cholesterol to LDL-cholesterol are major risk factors for cardiovascular disease. Levels
in Sri Lanka are higher than in India, and comparable to those in developed countries, and
also in the Maldives. The World Bank-funded risk factor survey of 1998-2002 found that
mean total cholesterol levels were 200-236 mg/dl in the Western Province (Sri Lanka
Medical Association, 2004), compared with levels of 200-240 reported from developed
countries. Similarly, LDL-cholesterol levels were found in the same survey to be 117-151
mg/dl. The more recent, and more nationally-representative 2005/2006 Sri Lanka Diabetes,
Cardiovascular Study done by Katulanda et al. (2008a) has reported similar levels. Mean
total cholesterol and LDL-cholesterol levels in the population were found to be 203 mg/dl
and 133 mg/dl respectively, and levels are significantly higher in females than in males.
69.
The high prevalence of abnormal lipid levels is not due to a high fat intake in the Sri
Lankan diet, since at 25% of total energy intake this is relatively low. Instead the main
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Hyperrtension
70.
Hypertensioon is a majjor risk facttor for carddiovascular disease, inccluding strooke. The
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Physiical inacttivity
71.
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72.
Figure 14 presents a crude comparison of the physical inactivity levels in Sri Lanka
by gender with selected other countries to provide an idea of how high levels are in Sri
Lanka. The data are from surveys that have used the International Physical Activity
Questionnaire (IPAQ) instrument to measure inactivity levels in national populations. The
level of inactivity in men in Sri Lanka in 2002 was 7.3% and in women 13.8%. These levels
of inactivity for each gender are low by international standards, and lower than in most
developed countries, such as USA, Australia and Japan, as well as lower than in many
developing countries. These data indicate that physical inactivity, which is almost certainly
increasing in Sri Lanka, cannot be a culprit in explaining Sri Lanka’s high mortality rates
from NCDs and from cardiovascular disease.

Alcohol
73.
Excessive consumption of alcohol is a risk factor for a range of NCDs, including liver
disease, cancers and cardiovascular disease. Assessment of the prevalence of excessive
consumption is difficult in most countries, including Sri Lanka, owing to difficulties in
obtaining reliable responses in surveys, and the potential impact of illicit consumption. Sri
Lanka is no different given a significant level of illicit alcohol production and consumption.
Nevertheless, the mean per capita consumption of alcohol is considered a reasonable proxy
indicator for heavy drinking in a population.
74.
WHO statistics show that average alcohol consumption in Sri Lanka is lower than in
most countries, with the exception of countries with predominantly Muslim populations.
Annual per capita consumption of alcohol among adults aged 15 years or older was estimated
to be 0.28 litres in 2003, compared with an average of 4.0 litres in lower-middle income
countries, and 9.07 litres in high-income countries (World Health Organization, 2008).
75.
The situation in Sri Lanka is characterized by a high prevalence of abstinence, and
very low rates of consumption in women (World Health Organization, 2004). According to
the WHO GENACIS Study (2002 survey) the rate of last year abstainers in Sri Lanka was
67.6% (total), 41.4% (males) and 92.9% (females). A separate 2002–2003 survey conducted
in 11 districts in Sri Lanka found that 63% of the total subjects had never consumed alcohol.
The WHO GENACIS Study also found that the rate of last year heavy and hazardous
drinking among drinkers was 15.6% for men and 0.0% for women. Heavy and hazardous
drinking was defined as average daily consumption of 40 g or more of alcohol for men and
20 g or more of alcohol for women (World Health Organization, 2004).
76.
Although as in the case of smoking, alcohol consumption is largely confined to men,
this still implies relative low levels of alcohol consumption in Sri Lanka. The main problem
in Sri Lanka is that alcohol consumption and heavy drinking is concentrated in a small
proportion of the male population, and these people tend to be poorer and less educated.
There is also a significant concentration of heavy alcohol intake in the estate population,
where alcoholism is a significant social problem. Nevertheless, despite this concentration of
alcohol intakes, there is little evidence to show that there is an exceptionally high rate of
heavy drinking in Sri Lanka.
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2.4 Socioeconomic and geographical differentials in NCDs
and NCD risk factors
Dimensions of inequality
77.
Inequalities in health needs and health outcomes are an important issue for public
health policy, especially in Sri Lanka where the concern for equity has been a major
motivating factor in guiding policies. NCDs might give rise to significant inequalities, as a
result of inequalities in the incidence of illness, inequalities in obtaining treatment for NCDs,
and inequities caused by the costs of illness. The key dimensions along which inequalities
might arise are in relation to income and socioeconomic status, and where people live
(urban/rural).
78.
In developed countries, NCDs disproportionately affect the poor. Disadvantages in
access to health care, increased incidence of disease and risk factors associated with
employment and living conditions, and poor health behaviours mean that the poor generally
suffer a higher burden from NCDs than the rich. The situation in developing countries is
much less understood, but the limited available evidence suggests that the relationship with
income is reversed in developing countries, with the rich suffering more from NCDs than the
poor (World Health Organization, 2002). This is particularly the case for IHD and diabetes in
India, for which many studies exist. However, in the case of the Maldives, recent research
indicates that the socioeconomic gradient for several NCDs is shifting from one where NCDs
are more prevalent in richer and better educated persons to one where they will be
concentrated in poorer and less educated persons (Anurana et al., 2009).

NCDs in the conflict-affected population
79.
An important dimension of health inequalities in Sri Lanka is related to the impact of
the conflicts in the north and south of Sri Lanka, as a result of the JVP and LTTE
insurgencies. The past four decades of political violence have inevitably had a negative
impact on health outcomes and equity in access to health services. Part of this was due to the
direct impacts of conflict itself and the hardships and privations that it produced. Another
part was from the impact of the conflict on health service provision. Private provision of
medical services largely disappeared in most parts of the north and east, and there was
significant degradation in the capacity of the public sector to deliver services owing to
logistical difficulties and the problems of maintaining staff in a conflict zone. Finally, it must
be noted that the conflict in the north of Sri Lanka eliminated the space for democratic
politics as the LTTE eliminated all opposition to it in the areas it dominated, and this in turn
prevented Sri Lankans living in these areas to demand accountability of the public sector.
80.
Although there was a substantial negative impact of the conflict on the health of the
population in the east and north, as well as on the adjacent border areas, there is little data on
NCD prevalence in the affected areas. Unfortunately, the associated impact of the violence
on health information systems means that it is essentially impossible to make any systematic
assessment of the impact of the conflict on NCDs. However, numerous studies and surveys
have identified that a high prevalence of mental health problems in the affected population is
one of the most significant health consequences of both the JVP and LTTE insurgencies in
Sri Lanka (Watkins, 2005; Nagai et al., 2007). Fortunately, the end of the armed conflicts in
2009 removes the primary cause of these sequelae, and should provide the basis to address
these health disparities, including those related to NCDs.
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Using mortality to assess differentials in NCD burdens
81.
There are almost no systematic population surveys that collect information on disease
prevalence in relation to socioeconomic status (SES) in Sri Lanka. The single exception has
been the demographic and health surveys, which contain data mostly for child and maternal
health indicators. These were first exploited by IHP researchers, who analyzed the 1993 and
2003 DHS surveys, and have reported generally pro-rich gradients in most indicators, except
for family planning uptake (Rannan-Eliya and Somanathan, 2006; Saleem-Ismail, RannanEliya, and Perera, 2007; Rannan-Eliya and Sikurajapathy, 2008). Similar patterns have been
reported from the SLDHS 2006/2007.
82.
However, the DHS surveys do not cover adult mortality or NCDs, so cannot provide
much evidence on social disparities in NCDs. To the examine this, other data sources and
methods are required. So the following sections present a profile of inequalities in the NCD
burden along income and geographical dimensions, exploiting primarily mortality data.
83.
Sri Lanka’s mortality registration system achieves almost universal coverage, but the
death registration system does not record information on the socioeconomic status of the
deceased, so it is not possible to directly infer SES inequalities in mortality from these data.
To overcome this limitation, this study uses variations in mortality by small areas as a proxy
for variations in mortality by socioeconomic status. This method, which is adapted from that
used in Australia (AIHW: Moon L & Waters A-M, 2006), exploits the fact that death
certificates in Sri Lanka record both the place of death as well as the place of usual residence
of the deceased, and that this information is available in the national mortality database at the
level of Registrar General’s divisions (RGDs). This is the first time this method has been
used in Sri Lanka, since the data on usual place of residence have until now not been made
publicly available. In fact, most researchers have assumed incorrectly that the mortality data
contained information only on the place of death, and have not been aware of that additional
data exist on the place of usual residence of the deceased.
84.
All registered deaths (numbering 553,192) during 1999-2003 were pooled in the
analysis, and the place of death mapped from RGDs to the corresponding divisional
secretariat divisions (DSDs). It is noted that the Registrar General’s data actually code the
place of usual residence at a lower level than RGDs, but these data are not reliable, and so
were not used.
85.
The cause of these deaths is coded using ICD-10, and this information plus data from
the Population Census 2001 on the age-sex composition of the populations resident in each
DSD in 2001 were used to estimate the age-sex standardized mortality rates for major disease
categories for each DSD. In doing this, deaths that were coded with an invalid cause of death
were redistributed on a pro-rata basis across the valid causes of death in their respective DSD
and age and sex category. Such deaths account for 26% of all registered deaths. To relate
mortality to SES, an index of average SES level was generated for each DSD applying
principle component analysis to rank them using Census 2001 data on the DSD-level
averages for household amenities and other characteristics. The DSDs were then grouped into
quintiles of equal population. This index of relative DSD SES levels is preliminary, as the
use of area averages is associated with some biases, which can only be overcome by use of
individual household level data. Follow-up analysis is being undertaken by IHP to address
this issue, by exploiting a 5% sample of the 2001 population census. In this report, we report
the preliminary results of this analysis, which have been mapped to show the geographical
variation in mortality rates, in a similar manner to analyses in the USA (Pickle et al., 1996),
EU (Eurostat, 2009) and UK (Gregory, 2009).
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86.
Figure 15 shows the geographical variations in socioeconomic status and in
standardized mortality rates for all causes by DSDs for the period 1999-2003. Statistics for
DSDs in the east and north are not reported, owing to the unavailability of Census 2001
population data for these areas. Figure 16 then shows the relationship between all cause
mortality and quintiles of socioeconomic status.

Ranking by SES deciles using asset indices

Standardized mortality rates (all causes)

Figure 15: Socioeconomic ranking and mortality rates for both sexes combined by
DSDs, Sri Lanka 1999-2003

87.
All cause mortality in Sri Lanka tends to be highest in urban and estate areas of the
country. This is consistent with the pattern in Sri Lanka since the 1960s, when mortality rates
in rural areas were first noted to be below those in urban areas. However, increased mortality
rates are seen in the north-central and eastern areas, which border the conflict areas.
88.
When all cause mortality rates are examined in relation to SES (Figure 16), it can be
seen that all cause mortality increases in both sexes with socioeconomic position, although
the gradient is steeper with male mortality. An increase in mortality with SES is seen across
all major disease groups, including infectious diseases, maternal, neonatal and child health
conditions, injuries, and NCDs.
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Hypertension
92.
The finding of a negative SES gradient in mortality due to hypertension is consistent
with the patterns seen in developed countries, where the socioeconomic gradients for
hypertension-related mortality tend to be weak or negative. Lower levels of psychosocial
stress in higher income groups might explain the pattern of hypertension mortality, and this
would be consistent with findings from other countries (Pickering, 1999; Steptoe and
Willemsen, 2004). However, as discussed later in this report, the prevalence of hypertension
appears to increase with SES. Although noting that caution must be applied in comparing the
different data sources involved, this contrast between underlying morbidity and observed
mortality would be consistent with a scenario where the prevalence of hypertension increases
with SES, but where better access to diagnosis and treatment in higher SES groups results in
a lower net mortality.
Ischaemic heart disease and diabetes
93.
The positive gradients in IHD and diabetes mortality with SES is the opposite of that
reported from developed countries, where gradients are either generally negative in the case
of IHD, or absent or negative in the case of diabetes (Chaturvedi, 2004). The reasons for this
different pattern in Sri Lanka are probably higher levels of risk factors in higher income
groups in Sri Lanka, principally diet and physical inactivity. Evidence for these higher risk
factors in richer Sri Lankans is presented later in this report.
Malignant neoplasms
94.
The SES gradient in malignant neoplasm mortality is positive, but not as great as for
IHD and diabetes. A positive SES gradient in risk factors linked to behaviours may not be as
dominant a factor with these diseases, and other factors such as exposure to environmental
risk factors and access to treatment may also play a role. This report does not discuss these
patterns further, since cancers are in reality many different diseases, and explaining these
patterns would have required extensive new research beyond the capacity of this study.
Asthma
95.
Asthma shows an increase in mortality with SES position in the poorest quintiles, but
then significant decreases with SES position in the top two SES quintiles (Figure 18). Given
the very high rates of asthma mortality found in Sri Lanka and the known sensitive of asthma
mortality to treatment, it is likely that access to and use of effective treatment plays a
significant role in determining the SES gradients in mortality from asthma in Sri Lanka. The
higher levels of mortality in the poorest quintiles thus may reflect worse access to care, whilst
only those in the richest quintiles are able to access care and prevent mortality. This
possibility is confirmed by the geographical pattern of asthma mortality rates, which are
highest in the estate areas of the central hill country and Eastern province. These high rates
may be due to a mix of poor access to treatment, as well as climatic factors (Figure 19).
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Figure 18: Asthma mortality
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gradients in obesity, hypertension and diabetes are comparable to those generally reported in
developing countries, but the opposite of those seen in developed countries (World Health
Organization, 2002; Riddell and North, 2003).
99.
Interestingly, in the Maldives, recent analysis by Anurana et al. (2009) indicates that
the profiles for obesity, hypertension and diabetes are either mixed or run in the opposite
direction to that in Sri Lanka.3 There, the gradient for diabetes in both sexes and for obesity
in males was negative with increasing SES, although neither statistically significant, whilst
the gradient for hypertension was flat. On the other hand, the gradient for physical inactivity
was increasing with increasing SES, which is similar to that in Sri Lanka. However, this
gradient was due to a strong relationship with education, and income was not a significant
explanatory factor. A similar analysis of the correlates of some of these risk factors in Sri
Lanka is warranted, and is currently being undertaken by a joint team of IHP and University
of Colombo researchers.
100. These results suggest that the patterns of inequalities in cardiovascular risk factors in
Sri Lanka fall in between the patterns reported in India and other developing countries and
those observed in developed countries, with perhaps the country transitioning between the
two patterns. This would be consistent with the patterns observed in the Maldives, whose
higher living standards and level of modernization, probably place it further ahead in the
transition.

2.5 Self-reporting of chronic disease
101. The World Bank Sri Lanka Aging Survey (SLAS) in 2006 collected information on
self-reported health status and self-reporting of chronic disease in the older adult population
(World Bank, 2008). Since most chronic disease is likely to be the outcome of NCDs, these
provide another perspective on the relative burdens from NCDs. The levels of self-reported
illness by SES quintiles are shown in (Table 4).
Table 4: Distribution of Health Status by Socioeconomic Quintiles, SLAS 2006
Expenditure Quintile
Age Sex
Standardized
Indicators
ADL index
Poor Health
Chronic Disease
Acute Disease

1

2

3

4

5

Concentration
Index

0.8386
0.3904
0.6157
0.4850

0.8369
0.3307
0.6242
0.4924

0.8315
0.3275
0.6078
0.5009

0.8357
0.2846
0.7205
0.4554

0.8483
0.2160
0.6972
0.4346

0.0018
-0.1012
0.0326
-0.0235

102. The concentration index for age-sex standardized self assessed poor health is -0.10,
which indicates prevalence of the perception of having poor health is higher in poorer
quintiles, but chronic disease was associated with a positive concentration index indicating
greater prevalence in higher quintiles. These results are consistent with the findings reported
earlier about the patterns in mortality.

3

The Maldives analysis was of the data from the WHO STEPS 2005 survey conducted in Malé.
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Chapter 3: Patterns and trends in utilization of
curative care for NCDs
3.1 Organisation of health system
Overall structure
103. Sri Lanka has an extensive healthcare system. Public services are financed and
provided in an integrated fashion by the central Ministry of Health and nine Provincial
Council Departments of Health, and span the full range from preventive and basic primary
care activities to complex hospital-provided tertiary care. The largest part of private provision
is ambulatory, with most outpatient services provided by government medical officers
working in their off-duty hours. A small, but growing, private hospital sector supplements
this, providing inpatient and tertiary services, most of which is concentrated in the Colombo
metropolitan area. The public sector dominates inpatient provision, but the private sector has
emerged as the provider of half of all outpatient care in the past two decades (Table 5).
Table 5: Sources of treatment used by sick persons
Source of treatment

1978/79

1981/82

1986/87

1996/97

2003/04

42.6%

45.6%

44.1%

50.7%

43.5%

1.9%

2.2%

1.9%

2.0%

1.2%

Western (private)

34.3%

34.2%

37.2%

38.1%

45.1%

Ayurvedic (private)

16.1%

12.1%

12.9%

7.6%

5.0%

5.1%

6.0%

3.8%

1.7%

1.6%

Western (government)
Ayurvedic (government)

Others

Source: Computed by IHP from reports and data of Central Bank Consumer Finance Surveys.
Note: The percentages are for those who reported falling ill during a 14 day reference period, and used any
source of treatment, including both inpatient and outpatient treatment. Western (private) sources include
pharmacies.

104. The healthcare system is financed almost equally by public and private financing,
with total expenditures being 4.2% of GDP in 2006 (Institute for Health Policy, 2009). There
has been no substantial change in the relative shares of public and private financing since the
early 1990s. Public financing, which is from general revenue taxation, almost exclusively
finances government provision. Private financing, which is mostly household out-of-pocket
spending, almost exclusively pays for privately provided medical services.

Health services delivery
105. The overall level of health expenditures at 4.2% of GDP is low in comparison with
other middle-income countries or with those with comparable demographic indicators (Hsiao
and Associates, 2001; World Health Organization, 2007; Institute for Health Policy, 2009).
However, despite this, there is an extensive and tiered network of facilities operated by the
public sector, and high rates of patient throughput in both public and private sectors.
106. The key elements of the government delivery system were put in place as early as the
1950s. Subsequent changes have been incremental, with devolution in the 1990s being the
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only recent major change. This devolution led to transfer of operational responsibility for
most health facilities and delivery of primary healthcare to the provincial health departments,
with the line ministry retaining control of teaching and specialized institutions.
107. The network of government curative care institutions ranges from teaching hospitals
with ultra-specialized services to small central dispensaries, which provide only outpatient
services. This network covers all areas of the island, and delivers a high volume of basic
services in quantitative terms. The health ministry grades facilities according to three major
levels:
1. Primary level: Central Dispensaries, Maternity Homes, Rural Hospitals, Peripheral Units
and small District Hospitals are designated as primary healthcare institutions.
2. Secondary level: District Hospitals with specialist services and Base Hospitals function
as secondary care institutions.
3. Tertiary level: Teaching and Special Hospitals and Provincial Hospitals form the tertiary
care institutions.
108. Although there is a formal referral system in the public sector with patients expected
to use primary level services as the first point of contact, this is not enforced. So patients seek
care in the medical institution of their choice. The main reason why official regulations that
seek to regulate access to higher level are not enforced is that the political system, in
response to public pressure, has prioritized equity in access over other technocratic and
quality concerns. This has implicitly recognized that restrictions in access would in practice
result in differential rights of access to higher-level care, which is in practice more accessible
to better-off Sri Lankans (Rannan-Eliya and de Mel, 1997). This phenomenon of prioritizing
equity in access over quality and technical concerns is similar to what has happened in Japan
(Campbell and Ikegami, 1998), and like in Japan is a key reason for the good equity
performance of the Sri Lankan system.
109. Consequently, with growing patient expectations, awareness and demand for
physician care, there is an increasing tendency for patients to seek care from higher-quality
facilities, a trend that is most easily seen in the case of childbirth. In response to this, the
public sector has demonstrated considerable flexibility and dynamism, by incrementally
expanding higher-level facilities over time, and by gradually upgrading facilities to provide
better services.
110. Most public sector curative care and primary care services are provided by hospitals.
Outpatient care in hospitals is provided by both general and specialist outpatient departments
(OPDs). General OPDs are staffed by junior medical officers, who only have basic medical
training, and other health staff, and patients are seen on a first-come-first-served basis during
their official opening hours, which are typically 8.00 am to 12 noon and 2.00 pm to 4.00 pm.
OPDs are busy and crowded in large hospitals, and patients typically see the doctor for less
than five minutes each. There is no system to maintain patient records in most. Specialists
run specialist OPDs, and patients must first be referred and registered before they can access
these services.
111. Despite the substantial provision of hospital services, there is no publicly funded or
organized general practitioner service, as in European countries. So with exception of
pregnant mothers, patients cannot register with a primary care physician to obtain regular and
continuous care of their health problems. The lack of such a system is historically because the
Sri Lankan public sector was never expanded beyond its hospital core to put in place such
arrangements. The principle reason has been lack of financing.
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112. Public sector preventive and public health services are primarily provided through
Medical Office of Health units (MOHs), the main focus of which is to provide maternal and
child health (MCH) and family planning services. Their organizational model was developed
in the 1920s, and they provide maternal, infant and family planning services through teams
consisting of medical officers, community midwives and others. This part of the delivery
system is vertical in nature, since it is tightly coordinated and supervised by central ministry
directorates, and in practice operates on highly standardized procedures.
113. The private sector provides mostly general outpatient services, but the supply of
inpatient and specialist services is increasing. Most private outpatient care is by 5,000-9,000
government medical officers who engage in private practice in their off-duty hours. These
government medical officers working privately staff most of the private sector’s inpatient and
outpatient services. About a thousand full-time private independent practitioners, who
provide mostly general practitioner services, supplement them. They are mostly located in
urban areas, so most private provision in other provinces and in rural areas is by public sector
physicians (Hsiao and Associates, 2001; Rannan-Eliya, Jayawardhane, and Karunaratne,
2003).
114. Private hospital services have shown significant growth in recent years. They remain
concentrated in the Colombo district and a few provincial urban centres. Many of the newest
private hospitals are large facilities offering high technology services, which are not available
or only available in limited volumes in the public sector.

3.2 General patterns of utilization of curative care services
Levels of curative care utilization
115. Sri Lanka’s extensive healthcare system facilitates a high level of healthcare
utilization by the population. Overall levels of utilization of curative care services at 4-5
physician visits per capita and 23 hospital admissions per 100 capita per annum are high for a
lower-income developing country, and in volume terms are comparable to OECD nations
(Table 6).
Table 6: Annual rates of medical care utilization, Sri Lanka and OECD nations
Indicator

Sri Lanka (2006)

OECD range

4-5

3-14

Inpatient admissions per 100 capita

22-24

6-28

Acute care bed-days per 100 capita

90-100

40-180

74%

65-91%

Outpatient visits per capita

Bed-occupancy rate

Source: IHP estimates from MOHN and IHP data, OECD Health Data 2008.

116. Provision of curative care is by both public and private sectors, and the each sector’s
relative contribution has not changed substantially in the past three decades (Table 5). The
public sector dominates inpatient provision, accounting for more than 90% of all inpatient
admissions in the country as a whole, and more than 95% of all admissions in the regions
outside Colombo. However, outpatient provision is almost equally split between public and
private provision, with people in all income levels making significant use of both public and
private services, although use of private services is greater in urban than rural areas.
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117. It is important to emphasize that the high rates of healthcare use in comparison to
other developing countries do not mean that Sri Lankans make excessive use of healthcare
services, since being sicker on average and dying earlier than people in OECD nations, Sri
Lankans actually have greater need and should be making more use of healthcare services
than people in OECD nations. In the past, external commentators on the Sri Lankan
healthcare system have sometimes argued that excessive use of medical care is the main
problem in Sri Lanka, but this type of argument has always lacked actual evidence or been
based on comparisons of the rates of unnecessary care between Sri Lanka and other
countries, which is anyway very difficult to do.
118. Nevertheless, in comparative terms, the rate of inpatient care utilization in Sri Lanka
is relatively higher than outpatient utilization. Outpatient utilization rates are at the lower end
of those seen in OECD nations, whilst inpatient utilization rates are at the higher end. This
relatively high rate of use of inpatient care is well known. As was pointed out by the earlier
World Bank’s assessment of Sri Lanka’s health sector, the main explanation for this is the
high pressures that the public sector has to operate under (Hsiao and Associates, 2001).
Given the lack of adequate primary care services in the community, patients go to hospital
outpatient departments to consult for most minor illnesses. There the pressure of patients
(physicians may see over 100 patients a day) and the lack of adequate diagnostic facilities
result in a high frequency of uncertain diagnoses, and risk-averse physicians rationally
respond to the diagnostic uncertainties by admitting many patients for observation. This
commendable behaviour will be hard to eliminate until adequate primary care provision is
made available to handle routine illnesses outside the hospital sector. At the same time, it
must be noted that the main reason why this has not happened is that the alternative of
extensive primary care provision would cost the government more than the current hospitaldominated public system. The predominant emphasis on hospital care and inpatient treatment
have in fact been the key to how Sri Lankan has achieved high levels of healthcare provision
despite limited resources.

Utilization by type of institution
119. The curative care institutions of MOHN and the provincial departments of health
account for almost all public sector curative care provision, with only a very limited volume
of other services being provided by a few dispensaries run by municipal councils, and two
small hospitals for the army and police.
120. The bulk of both inpatient and outpatient curative care is provided by tertiary and
secondary level facilities, with tertiary institutions accounting for over one third of all patient
admissions and a greater proportion of bed-days. However, in outpatient care, the primary
and secondary level institutions account for most of the provision, although primary level
institutions themselves only account for a quarter of all visits in the public sector (Table 7).
This reflects the general trend, for at least the past half-century, for public sector patients to
increasingly opt to access and use higher-level facilities, even for routine, minor care.
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Table 7:
7 Distributtion of public sector institutions
s and patie
ent utilizatio
on by levell of
facilitie
es, 2003
Numb
ber

Bed
ds (%)

A
Admissions
(
(%)

Outp
patient visits
s (%)

Teaching hospitals

18

25.8

28.7

11.2

Provincial hospitals

6

7.8

10.6

4.2

38

17.3

23.0

14.9

District h
hospitals

1
159

24.1

21.6

26.3

Peripherral units

98

7.8

6.7

10.9

Rural ho
ospitals

1
183

7.7

6.5

13.1

Others

5
505

9.6

2.9

19.4

5
59,262

4.0 milllion

43.8 million
m

Base ho
ospitals

Total number
Source: Medical Statisstician, Ministrry of Health.

Utiliza
ation by income level
121. The overalll volume of
o use of curative servvices is esssentially eqqual across income
a
iff the need foor medical care were greater
g
amo
ongst the pooor, the usee of care
levels, although
would nnot be equittable. Howeever, unlikee in other coountries, the evidence on this is mixed
m
in
Sri Lannka, with some
s
healthh indicatorss, such as infant and child morttality beingg higher
amongsst the poor, but overalll mortality rates possibbly higher amongst
a
thee better-offf (Figure
21).

Outpatie
ent services
s

Inpa
atient services

Source: IHP estimates from CB CFS
S 2004/2004.

Figure 21: Share of healthca
are utilizatiion of outp
patient and inpatient services
s
in
n public
and priivate secto
ors, by household quiintile (%), S
Sri Lanka 2004
2

122. Despite thiis, patterns of use of public andd private seervices do differ, withh public
servicess used morre by the poor than byy the rich, and private services used more by rich
patientss. These graadients are most
m pronouunced for ouutpatient caare, whilst for
fo inpatientt care all
income groups, exxcept the veery richest, make almoost equal use of public hospitals (Figure
21). It iis worth notting that thiss pattern off use of publlic and private servicess by incomee level is
unusuall, and elsew
where in Assia only seeen in Malayysia, Hong Kong SAR
R and somee Pacific
islands.
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Utilization by cause of illness
123. Although comprehensive data on the illnesses of patients seeking care at curative care
facilities are not collected, the profiles of morbidity in government inpatients and private
outpatients provide a reasonable representation. Table 8: Leading causes of patient morbidity
in Sri Lanka, inpatients and outpatients profiles the leading diagnoses and problems seen in
each sector, using data from 2003 (government inpatients) and 2000 (outpatients at private
general practitioners). As can be seen injuries, respiratory illnesses, viral diseases, and
admissions for investigation or with unclear diagnoses are the leading reasons for admission.
On the outpatient side, minor illnesses and complaints such as viral fever, asthma, and
respiratory tract infections are the leading patient problems.
Table 8: Leading causes of patient morbidity in Sri Lanka, inpatients and outpatients
Inpatient morbidity by cause
Traumatic injuries

%
16.1

Outpatient morbidity by problem
Viral fever

%
15.6

Diseases of respiratory system

9.7

Asthma

6.3

Symptoms and signs not elsewhere classified

8.7

Upper respiratory tract infection

5.2

Viral diseases

6.4

Hypertension

4.8

Disease of gastrointestinal tract

5.9

Respiratory infection

4.2

Direct and indirect obstetric causes

5.4

Gastritis

3.2

Diseases of the urinary system

4.0

Gastroenteritis

2.8

Intestinal infectious diseases

3.7

Lower respiratory tract infection

2.2

Diseases of musculoskeletal system and
connective tissue

3.3

Urinary tract infection

2.0

Diseases of skin and subcutaneous tissue

3.9

Muscle pains

2.0

Source: Inpatient morbidity statistics for 2007 kindly provided by Medical Statistician, Ministry of Health.
Outpatient morbidity statistics from Rannan-Eliya et al. (2003).
Note: The statistics in each column are not strictly comparable, since MOH classifies inpatient morbidity
according to its own statistical classification, which is based on ICD-10, whilst the survey from which the
outpatient morbidity data are obtained classified morbidity using the WHO-recommended ICPC-2 (International
Classification of Primary Care, version 2) classification.

124. Figure 22 provides a more comprehensive profile of inpatient admissions at
government hospitals in 2005. NCDs account for 36% of all admissions, and almost half of
these are injuries. The other major NCD conditions are cardiovascular disease, diabetes and
asthma.
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Figure 22: Distrib
bution of inpatient adm
missions at
a MOHN ho
ospitals by
y categories of
disease
e (%), 2005
5

3.3 Patterns
P
s of cura
ative ca
are serv
vices by
y patientts with
NCDs
s
Data a
availability
125. Systematic data on thhe use of curative caare servicess by patiennts with NC
CDs are
limited,, and largely restrictedd to public services.
s
Thhe private sector, whicch accounts for half
of all ooutpatient provision,
p
reports no data to thhe health innformation system. Available
A
estimatees of the volume
v
of patient turrnover in the
t private sector aree based largely on
inferencces made frrom occasioonal surveyss of househoolds and priivate hospittals. There has
h been
only onne national survey in 2000
2
of pattient morbidity in the private outtpatient secctor, and
even thhis was resttricted to ppatients seeiing full-tim
me private general
g
pracctitioners (R
RannanEliya, JJayawardhan
ne, and Karrunaratne, 2003).
2
Conssequently, the
t followinng analysis focuses
on the ppatterns of curative
c
care use for NC
CDs by govvernment innpatients.
126. Within the public sector, every inpatient
i
diischarge is counted annd a record kept of
nt diagnosess are recordded using IC
CD-10, or a shorter
their diaagnosis andd age and seex. Inpatien
list of over
o
200 laarger groupings of ICD
D-10 categoories. In higgher-level institutions,
i
, trained
medicall records offficers are responsible
r
e for the coding. Thesee data are then
t
aggreggated by
these laarger groupiings, and byy broad agee-categories and sex, an
nd reported,, together with
w data
on bedd-occupancyy and inpaatient morttality, in thhe monthlyy inpatientt morbidityy return
submittted to MOH
HN. These returns
r
are aggregatedd as they aree compiledd, so at the national
level oonly aggreg
gate numbeers of annuual patient dischargess are availaable to thee health
informaation system
m, with sepparate breakkdowns by broad diseease groups and by broad age
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categories and sex. Owing to the level of aggregation, at the national level it is not possible to
analyze inpatient discharges by bed-days or to make any further cross-tabulations by disease
or age. In the case of outpatient visits to government health institutions, only the number of
visits is reported nationally, and no routine data are collected on the reasons why patients
visited.
127. To address this gap, the Institute for Health Policy, in collaboration with the Ministry
of Health, conducted a sample survey of 10,000 patient discharges in government hospitals in
2005, extracting data on the diagnosis, age, sex, treatments given and outcome on discharge
(Perera et al., 2009). These data represent the only nationally representative database of
patient level records available for analysis of inpatient discharges by types of disease. The
data from this Public Hospital Inpatient Discharge Survey (PHIDS) 2005 have been used to
supplement the national data to develop the estimates and projections reported in this chapter.

Contribution of NCDs to curative care use
128. One third of all hospital admissions in the public sector are due to the major NCDs.
Their importance at each level is shown in Table 9. As can be seen, injuries account for half
of all these admissions at all levels of the system, although a bigger share of admissions at
primary and secondary institutions than tertiary ones. Of the rest, asthma is the leading cause
of admission at all levels, but it is much more important at primary level (8% of admissions)
than in higher-level institutions (2-3%). The next major cause NCD admissions is heart
disease (hypertensive and ischaemic heart disease). Malignant neoplasms account for almost
no admissions at primary level, but the share increases at higher levels.
Table 9: Percentage of patient discharges accounted by selected NCD and other
conditions at different levels of healthcare institutions, Sri Lanka 2005
Tertiary

Secondary

Primary

All
levels

Asthma

1.8

3.0

7.7

4.2

Other chronic respiratory disease

2.1

3.2

5.8

3.7

Diabetes mellitus

1.1

1.4

1.2

1.2

Ischaemic heart disease

1.8

2.4

1.8

2.0

Hypertension

0.9

1.5

3.5

1.9

Other cardiovascular disease

2.2

2.2

1.4

2.0

Malignant neoplasms

6.5

0.5

0.2

2.3

Other NCDs

3.3

1.6

1.5

2.1

Injuries

11.1

18.5

19.7

16.6

Maternal/neonatal/congenital/nutritional

13.4

16.3

7.8

12.6

6.7

8.3

16.6

10.5

49.2

41.1

32.8

40.9

100.0

100.0

100.0

100.0

Primary diagnosis

Infectious & parasitic disease
Others
Total

Source: Authors’ estimates from PHIDS 2005 (Perera et al., 2009)
Note: NCD causes ranked in order of decreasing size.

129. Table 10 provides additional information on the inpatient demand from NCDs. It
classifies the overall composition of inpatient discharges, bed-days and costs in the public
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sector in 2005. Injuries account for the largest share of overall patient discharges and also
hospital costs. However, as can be seen the average length of stay (ALOS) for injuries is
relatively short, indicating that most such admissions are for minor injuries. Although some
NCDs, such as diabetes account for only a small proportion of actual discharges, they
account for a greater proportion of bed-days, and overall inpatient costs. Diabetes, malignant
neoplasms and other cardiovascular diseases in particular tend to be more costly than the
average admission. In general, the more expensive NCD diseases are more likely to be
handled in higher-level hospitals (see Table 10).
Table 10: Patient discharges, bed-days and inpatient costs by major NCD categories
in the public sector, Sri Lanka 2005
Cause

Discharges
(%)

ALOS
(days)

Bed-days
(%)

Costs
(%)

Injuries

16.6

3.4

13.4

14.7

Malignant neoplasms

2.3

10.8

5.8

7.2

Other cardiovascular diseases

4.0

4.4

4.1

5.8

Chronic respiratory diseases

7.9

4.0

7.4

5.2

Diabetes mellitus

1.2

6.3

1.8

1.5

Hypertension

1.9

3.8

1.8

1.0

Other NCDs

2.1

10.4

5.3

3.7

Infectious & parasitic diseases

10.5

3.6

8.9

7.4

Maternal, neonatal, congenital and nutritional

13.0

5.2

15.8

17.7

Other

40.5

3.7

35.7

35.8

Source: Authors’ estimates from data collected in PHIDS 2005, and cost estimates from IHP Sri Lanka diseasespecific accounts project.

130. The pattern of NCD admissions by income level of patients cannot be estimated, as
no appropriate data sources exist. However, the relative burden of NCDs by income level can
be assessed to some extent by the analysis of NCD mortality by socio-economic status of
small areas reported elsewhere in this report.

International comparison of NCD inpatient demand
131. The rates of hospital admission for selected major NCDs are compared with the
statistics for OECD countries in Table 11. As this shows, overall rates of inpatient demand
for many NCDs are already comparable to the average in OECD economies, despite Sri
Lanka’s relatively younger population, although those for myocardial infarction are
comparably low. This reinforces the view that the demand for curative care posed by NCDs
in Sri Lanka is already comparable to that in developed countries.
132. The most notable difference in Table 11is that admission rates for asthma are ten
times higher than the OECD average, and three times higher than the highest rate reported by
any OECD country. Asthma is inherently a treatable disease through appropriate medical
care, so hospitalization for asthma is essentially a consequence of insufficient medical
treatment in the community. For this reason, asthma admission rates are used in many OECD
countries as a health system quality indicator. For example, asthma admission rates are a
High Level Performance Indicator in the UK National Health Service, and both paediatric
and adult admission rates are part of the US National Healthcare Quality Report (OECD,
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2007). This exceptionally high rate of admissions for asthma points to serious deficiencies in
quality of care for asthma in Sri Lanka.
Table 11: Rates of admission for selected NCDs (discharges per 100,000 population),
Sri Lanka and OECD countries 2005
Cause of admission

Sri Lanka

OECD mean

OECD range

Acute myocardial infarction

70

183

15 – 390

Diabetes Mellitus

177

197

66 – 498

Schizophrenia

87

93

4 – 370

Asthma

893

97

27 – 301

Bronchitis/COPD

138

200

20 – 414

Cataracts

196

208

2 – 902

Source: Sri Lanka estimates are authors’ computations using data from the PHIDS 2005 (Perera et al., 2009),
and are for public sector only. OECD estimates are from OECD Health Data 2008.

3.4 Future trends in healthcare utilization and costs due to
NCDs
Projecting future inpatient demand
133. Building on a model originally conceived with funding from the US National Institute
on Aging, Rannan-Eliya (2008) has previously developed projections of future healthcare
costs in Sri Lanka. This study found that population ageing would only be one of many
factors to influence growth in future healthcare costs. It concluded that changes in healthcare
seeking behaviour, in public sector productivity, and in private sector price inflation would
be equally important determinants, and that sustained productivity growth and continued
public sector dominance of financing would be able to minimize the impact of ageing. These
projections, however, did not explore further the trends in demand for curative care, or look
specifically at trends in specific diseases.
134. It is not possible to meaningfully project future trends in utilization of NCDs in Sri
Lanka at the current time, as there is a lack of data on past trends in prevalence, as well as
minimal data on the relationships between risk factors and disease prevalence in most cases.
Such projections if they are to be robust enough to be useful for planning, would need
extensive data, as well as analytical resources beyond the scope of this study. Nevertheless,
in order to explore some of the aspects of future trends, a projection model was developed to
project the impact of population ageing on future inpatient admission rates of NCDs. This
was based on the comparable analysis for the USA – The Effect Of Population Aging On
Future Hospital Demand, by Strunk et al. (2006).
135. Data from the Public Hospital Inpatient Discharge Survey (PHIDS) 2005 (Perera et
al., 2009) were used to generate for 2005, estimates of admission rates per capita for each age
and sex group in the population for major disease categories. The PHIDS data are coded for
cause of admission using ICD-10, and the ICD-10 codes were used to group discharges into
disease categories. The PHIDS data were then linked to estimates of inpatient expenditure by
disease produced in the IHP Sri Lanka Disease Accounts Study. Having linked them in this
way, the mean government cost in 2005 of admissions in each disease category, by age and
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sex, waas computedd, and a reelative cost weight asssigned to eaach class oof admissionns. This
allows consideratiion of the differencess in costs of treating patients inn different disease
categories, and in different
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m
asssumes that age-sex
specificc rates of inppatient adm
mission for each
e
diseasee category will
w not chaange. In reallity, this
is unlikkely to be the case, but
b to projject future trends in the age-sexx specific rates of
admissiion would require the modelling
m
of
o future dissease prevallence, whichh is not feassible for
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Sri Lannka at presen
nt, or historrical trend data
d on age--sex specificc rates of ad
dmission which are
not avaiilable.
139. Having pro
ojected the future
f
rate of
o hospital admissions
a
by disease,, considerattion was
o the costt of hospitaal admissionns. To do this,
t
the
given too what imppact this woould have on
relativee cost weighht of admisssions in eacch disease category was taken intoo account, so
s that if
the ratee of admissiion for more expensivee diseases inncreased more,
m
this woould be refllected in
the resuults. In doin
ng this, the unit costs of
o admissioons were keept at the levvel of 20055, which
assumes that there is no increaase in the reeal unit costt of inpatien
nt services.

Projected tren
nds in inpatient admissio
a
ons and costs
c
140. The net imp
pact of popuulation ageiing on overaall rates of inpatient
i
addmission per capita,
and on overall cossts per capiita are giveen in Figuree 24. The projection
p
r
results
indiccate that
both wiill increase at approxim
mately 0.4%
% each year between 20
005 and 20330, before showing
s
a modest decline in
n the rate off increase.

Figure 24: Effect of ageing on
o per capita hospita
al admissio
on rates and costs, Srri
Lanka 2005-2050
2

141. Consistent with the paatterns noted in Figuree 23, the ressults also im
mply that thhere will
be littlee difference between thhe increase in
i costs andd in admissiions. This iss different ffrom the
US projjections, whhich imply that costs will
w increasee faster than
n overall addmissions, owing
o
to
admissiions by old
der people being
b
more expensive than averagge. Howeveer, given thhe small
sizes off the samplle data derivved from thhe PHIDS 2005,
2
and the
t impreciiseness in ccurrently
availablle cost estiimates for Sri Lanka,, it can not be definiitively conccluded that such a
differennce in futuree rates will not
n arise in Sri Lanka as
a well.
142. Having pro
ojected totall hospital addmissions, the
t model was
w then used to examine how
admissiions and ad
dmission coosts will chaange for diifferent cateegories of medical
m
connditions.
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The proojected ratess of change in per capitta admissionn costs are shown in Table 12, whhich also
ranks thhe condition
ns in descennding orderr of rates off change. What
W
the tab
ble indicates is that
per capita hospital costs will increase
i
by 6% in real terms from
m 2005 to 20020. This iss mostly
ng to popullation ageinng, with
due to the impactt of the inccreases in admission rates owin
osition of medical
m
condditions in an
n older popuulation.
minimaal impact froom the channging compo
143. The medicaal conditionns which wiill see the laargest increaases in per capita costss will be
hyperteension, ischeemic heart disease andd diabetes, which willl see increaases respecttively of
40%, 377% and 30%
% in nationaal per capitaa spending. In general, NCDs andd chronic conditions
will seee the largestt increases in costs, annd these willl more thann enough too outweigh the cost
savingss likely to bee seen from
m maternal and
a neonatall causes, and infectiouss disease.
pulation willl lead to
144. What thesee projectionss confirm iss that the inncreased agee of the pop
a
f NCDs, and
for
a these treends will inncrease pressure on cossts faster
increaseed rates of admission
than thee cost savin
ngs likely to be achievved from loower rates of
o admission for materrnal and
neonataal conditions, and infecctious diseasses. The larrgest increasses in overaall costs willl be due
to hypeertension, ischemic heeart diseasee and diabeetes. Conseequently, th
he overall share
s
of
admissiion costs acccounted forr by the majjor NCDS will
w increasee from 39%
% in 2005 too 42% in
2020, annd further to 45% in 20050 (Figuree 25).

Note: The
ese results are
e from an ong
going IHP analysis of future hospital inpattient costs in Sri
S Lanka. Dettails of the
methods and data sources will be prrovided in a fo
orthcoming IHP
P publication.

Figure 25: Projected distribution of futture inpatie
ent costs by
b major co
ondition, 20
0052050
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Table 12: Effect of population ageing on growth in per capita hospital admissions and
costs, by major causes of admission, 2005-2020
Medical condition*

Relative cost
weights per 1,000
population

Effect of population only on
Average annual
Total growth
percent change
per person (%)
per person (%)

All conditions

212.8

0.4

6.3

Hypertension

2.2

2.5

40.2

Ischemic heart disease

4.5

2.3

37.0

Diabetes mellitus

3.3

1.8

29.5

Other cardiovascular diseases

7.7

1.5

23.7

15.2

1.3

21.4

Asthma

5.1

1.3

20.5

Other chronic respiratory diseases

5.9

0.7

11.2

76.2

0.5

8.6

7.9

0.5

7.4

Injuries

31.3

0.0

0.1

Infectious & parasitic diseases

15.8

-0.1

-1.8

Maternal, neonatal, congenital and
nutritional conditions

37.7

-0.6

-10.3

Malignant neoplasms

Other
Other NCDs

Source: Authors’ computations.
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Chapter 4: Issues in the ability of the health system
to treat and manage NCDs
4.1 Organization of curative care services for NCDs
Structure of service delivery system
145. Sri Lanka’s current healthcare delivery system is not geared to provide curative care
services for NCDs in an organized and coherent manner. Curative care for NCDs has evolved
by default as a passive expansion of the activities of the existing service delivery
infrastructure, which was originally designed to meet the needs of a country where maternal
and child health and infectious diseases were the priority problems. The effective
management of NCDs and many other conditions requires a modernization and reengineering of healthcare delivery to meet the issues that have now become predominant.
This has not yet happened. As with the rest of the delivery system, there is also no
coordination between the public and private sectors in the provision of NCD care. Although a
national NCD policy has been finalized in 2009, it is not currently linked to a budgeted and
detailed work plan for restructuring delivery of curative care for NCDs.

Organization of public sector NCD care service delivery
146. The current national approach to delivery of healthcare services makes no targeted
provision for NCDs within the public sector, beyond some modest efforts at individual
institutions. NCD patients can seek outpatient or inpatient care at any level of the government
delivery system, and if they are new patients, they will be seen mostly by junior doctors
staffing the general OPD clinics. At the national level, there is no system in place to
encourage people to seek and to obtain regular screening for NCDs, with the exception of
women, for whom some provision is made through well-woman clinics. A few districts have
recently piloted schemes to undertake mass screening for NCDs, but these are small scale,
and their future is uncertain.
147. If patients have been diagnosed with an NCD, such as hypertension, diabetes, asthma,
or ischaemic heart disease, this usually happens when they present to an OPD clinic with
overt symptoms, or if they are admitted as an inpatient for treatment of complications. If they
are previously undiagnosed patients, there are no systematic procedures in place in most
institutions to ensure that standard diagnostic and treatment procedures are followed, so
diagnosis depends on the clinical awareness and training of the physicians involved.
Although national treatment guidelines and protocols have been developed for all major
NCDs as part of the current World Bank financed Health Sector Development Project, this
effort has a number of deficiencies. First, there does not appear to be any sustained and
systematic effort to ensure continuous training of all frontline clinical staff in these materials,
and follow-up training of new staff, and monitoring of the implementation of training has
been poor. Second, the treatment protocols were distributed on CD-ROM, but many
peripheral institutions lack the computer facilities to make use of such products, whilst
limited resources have been invested in providing access to paper-based guidelines. Third,
the initiative was undertaken more as a project, and was not embedded in an overall national
process to continuously review and update the guidelines, as is the case in countries such as
UK or USA which follow this type of approach.
56

148. Once diagnosed, patients are referred to a specialist for continuing care and
management, and in many higher-level institutions these patients will be permanently
registered in specialist clinics, where they can continue to obtain care on a regular basis. At
these clinics, patients may be given regular appointments for routine follow-up and
management, as well as supplies of medication. This specialist-led treatment model, where
patients are managed in specialist clinics, is currently the predominant one for managing
NCDs in the public sector. Complications and advanced stage conditions related to NCDs are
also handled in this way, or by admission at government hospitals.
149. The type of specialist clinics offered varies between districts and institution, and
depends on the local availability of relevant specialists, as well as the internal decisions made
by hospital directors, and deputy provincial directors of health at the district level. These
clinics generally are only available where there are medical specialists, and so they are
restricted to institutions at the level of base hospitals and above. Two other factors reinforce
the restriction of these clinics to higher-level institutions. First, the laboratory facilities or
diagnostic equipment that are typically needed to manage NCDs, such as measurement of
A1C (glycated haemoglobin) or blood lipids, are only available at higher-level institutions or
not available at all.4 Even low-tech diagnostic equipment, such as peak-flow meters5 are not
available at district hospitals or level-level institutions. Second, many of the medicines that
are needed for routine management of NCDs are not available at lower-level institutions and
often not even at higher-level institutions, for reasons discussed further below. When
medications or tests are not available in facilities, patients are often asked to self-purchase the
medications from private pharmacies or obtain the tests from private laboratories, or may not
be given any advice at all.
150. Outside these specialist clinics, the delivery system is not able to provide organized,
continuing care of NCD patients. In general OPD clinics, there is no system to ensure followup management of NCD patients, supported by the necessary access to permanent medical
records. MOH units might be somewhat better placed in providing follow-up care, but they
typically lack access to the necessary medications and laboratory facilities, as well as the
necessary training in NCD case management. In addition, MOH units are primarily orientated
towards screening and MCH activities, and it is not evident that they are naturally suited to
providing NCD care on a continuing basis.
151. Patients appreciate these limitations in the system, and so most diagnosed patients
show a strong preference to continue to obtain care from the specialist clinics. This leads to
systematic bypassing of the primary level institutions for NCD care, with patients in rural
areas often travelling long distances and spending considerable time to access the specialist
clinics. The need to travel long distances to access specialist clinics, and the common need to
spend significant amounts to obtain necessary medications and tests for NCD care is
frequently reported as the number one complaint and cause of dissatisfaction amongst public
sector patients. Such findings were made in the studies conducted for the JICA Health Master
Plan project in the early 2000s (JICA Study Team, 2003), and again in the patient surveys
commissioned by the HSDP for the Annual Health Forum 2006.
4

A1C tests are the preferred method for monitoring blood glucose control in diagnosed diabetic
patients, and screening for blood lipids is a critical test for diagnosing patients with high risk of
cardiovascular disease, and in managing their care. A1C tests are not currently available, even at the
Sri Lanka National Hospital in Colombo, which is the apex referral institution in the country.

5

Peak-flow meters are an essential part of routine management of asthma, and in developed countries
are often made available to patients for their own home use owing to their low cost.
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152. However, not all patients are fortunate enough to be identified early and to be
assigned to a well-provisioned, specialist clinic that they can afford to routinely visit. Many
patients are not so assigned, and so fail to obtain adequate continuity of care, and many
patients also find that the cost of self-purchasing medications is so excessive that they choose
to go without regular medication. Consequently, for many patients, NCDs are not properly
managed, and subsequent progression to disease complications and eventually hospital
admission or death is not prevented.
153. If NCD patients need specialized interventions, the public sector often makes some
provision, but availability is typically very limited. So for example, complex procedures such
as coronary bypass graft surgery (CABG) are available for free from government teaching
hospitals, but the overall volume of supply is such that most patients needing such services
will not obtain the treatment in adequate time. Currently, approximately 1,000 CABGs are
undertaken in government hospitals each year, which translates into a rate of less than 20 per
100,000 persons aged 40 years or more, which can be compared with rates of 40-600 in
OECD economies
154. Similarly, chemotherapy or radiotherapy treatments for cancers are provided by a few
government institutions, such as the National Cancer Institute, but again only with a limited
capacity. The limited geographical distribution of these services also means that patients in
most parts of Sri Lanka are not in a position to avail themselves of these services, without
incurring substantial personal costs.

Organization of private sector NCD care service delivery
155. The private sector only provides care to those who are in a position to pay. NCD
patients obtaining care in the private sector need to directly pay for the cost of consultations,
any laboratory tests needed, as well as all medications. Since NCDs are typically excluded
from coverage as pre-existing conditions, private health insurance generally does not pay for
NCD care (JICA Study Team, 2003). Nevertheless, use of private outpatient care is common
by both high and middle-income Sri Lankans, as outpatient consultation is affordable for
many (Figure 21). To the extent that NCD patients can identify a doctor that they can see on
a routine basis, access to continuity of care is feasible. This is most likely in the case of the
minority of private sector physicians, who are full-time private family or general
practitioners, or who are government specialists with established private sector practices.
However, such practitioners are only found in urban areas, with almost no full-time private
general practitioners operating in rural areas.
156. There is limited evidence on the quality of care given to private sector patients, but
past studies indicate that the quality of treatment for common NCDs given by private general
practitioners may be high. For example, analysis of data from the Sri Lanka Private Clinic
Survey 2000, indicates that the pattern and appropriateness of drugs prescribed, the type and
number of interventions, and the overall level of referrals for patients with asthma and
hypertension seen by private general practitioners in Sri Lanka are comparable with the
patterns reported for Australian primary care physicians (Rannan-Eliya, Jayawardhane, and
Karunaratne, 2003). This is almost certainly related to the high levels of formal training in
family practice of these private general practitioners, and a high degree of professionalism
that most gained following training in the public sector. However, such levels of quality may
not be representative of the care received by most private sector patients, since these general
practitioners see less than 15% of all private patients. Junior government doctors working in
their off-duty hours, with no formal training in family medicine, see most private sector
patients.
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157. In recent years,
y
there has been a significannt increase in supply of
o high-techhnology
NCD trreatments by
b private sector hosp
pitals. Thesse range frrom CABG
Gs and anggioplasty
proceduures for heaart disease, to
t specializzed radiotheerapy servicces. For som
me services,, private
sector pprovision may
m now bee greater thhan that in the
t public sector, for example, coronary
c
angiopllasty. Howeever, access to such serrvices is lim
mited to thee richest Sri Lankans, and
a they
remain out of reacch of the avverage perso
on. To thatt extent, priivate sector provision of these
ountry.
servicess is making no materiall impact on the overall NCD burden in the co

Finan
ncing of NCD
N
exp
penditure
es
158. Owing to the
t deficienncies in thee system, financing
f
off routine trreatment forr NCDs
y private. P
Private sectoor patients pay for alm
most all theeir treatmennt costs,
tends too be mostly
whilst ppublic secto
or patients frequently must
m
pay fo
for the costss of prescriibed mediciines and
needed laboratory tests. How
wever, for emergency
e
inpatient care
c
of NCD
Ds and for serious
p
havve to rely on the publicc sector.
NCD illnesses, succh as malignnant neoplaasms, most patients
Figure 26
2 illustratees the relatiive contribu
utions of puublic and priivate financcing to spennding on
several major NCD
Ds, using the
t work of
o IHP to produce
p
diseease-specifiic accounts for Sri
Lanka. As can be seen,
s
treatm
ment of maliignant neopplasms and acute
a
myocaardial infarcctions is
mostly or predomiinantly pubblicly financced, whilst expenditurres on chronnic NCDs, such as
diabetess, asthma annd heart dissease are preedominantlyy privately financed.
f

Source: C
Computed from
m estimates of
o IHP Disease
e Accounts Pro
oject.

Figure 26: Expend
diture on major
m
NCDs
s, by public
c and priva
ate sources
s (%), Sri Lanka
L
2005
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Source: C
Computed from
m estimates of
o IHP Disease
e Accounts Pro
oject.

Figure 27: Expend
diture on major
m
NCDs
s, by majorr spending
g areas (%), Sri Lanka
a 2005

s
how spending on
o selected NCDs
N
is diistributed byy area of sppending.
159. Figure 27 shows
w
private financing is predomiinant, most spending iss for mediciines and
For those NCDs where
mbulatory care servicees. It is because pattients must mostly fiinance thesse costs
for am
themsellves that thhese condittions are prredominanttly privately
y financed.. These point to a
significcant under-ffinancing byy the publicc sector of medicines
m
annd ambulato
ory care forr NCDs.
As this is an imporrtant issue, although no
ot the only one, the neext section examines
e
inn greater
p
reelated to thee supply of NCD
N
mediccines.
detail soome of the problems

4.2 Supply
S
o medic
of
cines fo
or NCDs
s
Availa
ability off essential medic
cines for NCDs in
n public sector
s
160. Substantial under-proovision off the esseential mediicines requ
uired for routine
hronic NCD
Ds is the prrevalent feaature of Srii Lanka’s public
p
sectoor. Both
manageement of ch
internattional (WHO
O and global best pracctice guideliines for devveloping coountries), ass well as
Sri Lannka national clinical guiidelines, reccommend thhe use in primary care of relativelyy cheap,
essentiaal medicinees for seconndary preveention and treatment
t
o complicattions of thee major,
of
chronicc NCDs (IH
HD, diabetes, asthma). In Sri Lannka, there iss an overall limited suupply of
these m
medicines at all levels, and
a a definitte absence of
o supply att the primarry care levell.
161. Evidence fo
or this lack of availability is long--standing. Inn a WHO study,
s
Menddis et al.
he extent to which regiistered IHD
D patients beeing treated
d at health facilities
f
(2005) assessed th
receive adequate secondary
s
p
prevention
in
i ten develloping coun
ntries, inclu
uding Sri Laanka. In
Sri Lannka, the stuudy lookedd at diagnoosed IHD patients
p
reggistered in a secondarry level
institutiion. They found
f
that patients
p
in most
m
develooping counntries are in
nadequately treated,
but surpprisingly, thhat levels off treatment were
w lowestt in Sri Lanka. For exaample, only 8.7% of
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IHD patients in Sri Lanka were receiving beta-blockers, compared with 34-72% in the other
countries studied. Similar disparities were reported for the use of aspirin, ACE inhibitors and
statins. Despite Sri Lanka’s vaunted good access to health services, IHD patients receive
worse treatment than in many developing countries, including those with weaker health
systems.
162. Whilst the WHO study focused on secondary healthcare facilities in Sri Lanka, the
lack of medicines is even greater at the primary care levels which is where the global
consensus indicates the bulk of NCD care should be given. The following charts show the
availability of selected NCD medicines in the MOHN health facilities in three districts
surveyed in the IHP/MOH Public Facility Survey 2005. Availability is defined here as the
supply to a facility during the 12 month period of any quantities of the relevant medicines.
This is a rather generous definition of availability, since a facility that receives only sufficient
stocks of a medicine to last one month is still defined as having availability.
163. Figure 28 presents the availability of the four medicines identified by WHO as
essential treatment for patients diagnosed with IHD: aspirin, beta-blockers, ACE inhibitors or
calcium-blockers, and statins. As can be seen, most of these medicines were not available at
the lowest health facilities, which MOHN regards as the entry point of its primary care
system At MOH level, only 8% of facilities were provided aspirin, and none were provided
stocks of the other three medicines. Central dispensaries to rural hospitals fared a little better,
but even at their level, no facilities were provided statins, and less than half received stocks
of calcium-blockers, such as verapamil, whilst supplies of beta-blockers were not universal.
Only peripheral units and above had supplies of all three medicines, excepting statins, which
were not made available to any facilities surveyed in the three districts.
164. Figure 29 illustrates the availability of other medicines for asthma, diabetes and heart
disease. Again only peripheral units and above were assured of supplies of medicines for
asthma (salbutamol) and diabetes (tolbutamide, metformin), whilst other essential medicines
such as spironolactone and streptokinase (essential treatment for acute myocardial infarction)
were only available in limited supply at the level of base hospitals and above.
165. This pattern of limited or no supply of essential NCD medicines at primary care level
is in fact consistent with the current approach to patient care, where most diagnosed NCD
patients receive treatment only at secondary or tertiary level, and where the organized
management of NCD patients is based on treatment by specialist clinics. This approach is
reinforced by internal controls of the health ministry, which has in the past restricted by
circular the list of medicines that the lowest level facilities are entitled to receive. These rules
prevented the lowest level facilities stocking the essential medicines required at primary care
level for the minimum treatment of heart disease, diabetes and asthma. More recently, these
rules have been relaxed, but overall supply of these medicines remains poor.
166. Such a pattern of distribution evidently will be a significant barrier to shifting
management of NCDs to the primary care level in future, if such a change in strategy was
adopted. Unfortunately, it will not be sufficiently to simply relax the internal distribution of
these medicines within the public sector so as to allow primary care facilities to stock these
medicines. This is because the main reason for the limited supply at all levels is that the
overall quantity of NCD medications purchased by MOHN is grossly inadequate for the
actual patient demand.
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Use of NCD medicines in international comparison
167. Overall rates of use of NCD medicines in Sri Lanka are very low in comparison with
developed countries with comparable standardized mortality rates for these diseases.
Comparison of medicines utilization with OECD countries is appropriate, because Sri Lanka
has comparable levels of NCD mortality, as already noted. Figure 30 contrasts levels of use
of anti-bacterial drugs and selected NCD medications in Sri Lanka, measured in terms of
defined daily dosages (DDDs) per 1,000 capita per year, with the range of use seen in OECD
countries. The charts present the rates of use in the lowest, median and highest using OECD
countries. It is noted that no other example of this type of comparison of national drug
utilization between a developing country and developed countries could be found in the
published literature, so this analysis for Sri Lanka maybe the first of its kind.
168. The data show that whilst the rates of use of medicines for infectious disease are
similar in Sri Lanka and OECD countries, the rates of use of NCD medicines are
systematically lower in Sri Lanka, and substantially lower in the case of many NCD
medicines, such as beta-blockers or medications for asthma. Nevertheless, rates of use in Sri
Lanka may still be more optimal than this suggests, if overall rates of use in OECD countries
are too high. However, analyses of the prescribing of these medicines in OECD countries
generally find that almost all these NCD medicines are under-prescribed and underconsumed in relation to clinical guidelines (Dickson and Jacobzone, 2003), indicating that the
gap with actual need is greater in Sri Lanka than these data have suggested.
169. Of course, it could be argued that the side-by-side comparisons made in Figure 30
may be misleading, since the aggregate NCD burden in Sri Lanka will be lower given its
younger population, despite having comparable standardized mortality rates. To address this,
Figure 31 extends the comparison by charting the levels of use of these medicines against the
crude death rates for relevant diseases, which are a measure of the total burden of disease. In
OECD economies, there is a clear linear relationship between the underlying disease burden
and the use of relevant medicines, as can be seen. However, in all the cases, consumption of
relevant medicines in Sri Lanka is less than the expected level, with the differences least for
anti-infective drugs and beta-blockers, and most for asthma. This result implies not only that
overall medicine utilization is less in Sri Lanka, but also that the disparity is most substantial
for NCD treatments. However, the small disparity for beta-blockers would be consistent with
research in OECD countries that has found that cross-country variations were least for the
cheapest and oldest heart disease medicines, such as beta-blockers (Dickson and Jacobzone,
2003).
170. The primary explanation for the low overall levels of use of NCD medicines in Sri
Lanka is the low volumes of essential NCD medicines purchased by the public sector. In
OECD economies, the bulk of NCD medicines are purchased through public financing, and
considerable evidence exists to indicate that if not for this public financing, overall levels of
use of NCD medicines in OECD economies would be substantially less (Dickson and
Jacobzone, 2003). The next section discusses the current pattern of NCD medicines
purchasing in Sri Lanka.
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Financing of NCD medicines
171. Appropriate use of medication for diseases such as asthma, IHD and diabetes can
substantially cut mortality rates, and reduce levels of disability and illness. Sri Lanka has
reduced its overall mortality rates to levels close to those in developed economies, but has
done less well in reducing mortality rates from NCDs that are amenable to treatment. A
major concern of any NCD policy in Sri Lanka must thus be to ensure that the population has
access to and makes use of adequate quantities of cost-effective NCD medicines.
172. The current implicit policy in Sri Lanka is that patients should bear the significant
part of the cost of NCD medicines. Although government services are free at the point of
delivery, there has never been sufficient supply of medicines in government facilities to
provide all attending patients. This gap between actual patient need and available financial
resources has in practice been minimized and managed largely through three mechanisms.
173. The first is that the Sri Lankan public sector operates one of the most cost-efficient
medicines procurement mechanisms in the world, making extensive use of global tendering,
and generic and bulk purchasing. Consequently, the average price paid by the public sector
for most medicines is substantially less than in other countries, and the volume of medicines
purchased with the government budget is greater than it would have otherwise been. The
second mechanism involves an implicit recognition that the health ministry cannot afford to
stock all needed medicines all of the time, and an official policy of transparency that requires
institutions to inform public sector patients when medicines are not available, so that they
know when they need to self-purchase needed medicines. The third mechanism is the
prioritization by the health ministry of what medicines it buys with its budget. In recent
years, three-quarters of the stocks of medicines requested by government medical institutions
have been provided for in the budgetary allocations.6 The initial requests for medicines
supply are generated each year by institutions, and then collated and transmitted upwards to
formulate an overall estimate of national needs. The MOHN Medical Supplies Division then
decides what medicines to purchase, taking into account the actual budget allocations. This
rationing process involves internal deliberation, and there is no explicit or public policy on
how medicine purchases should be prioritized. In practice, purchases of medicines for
treatment of acute and life-threatening illnesses are prioritized, whilst purchases of medicines
for chronic NCDs are given lower priority. This favours medicines for conditions such as
injuries and acute NCD events, including acute myocardial infarction, but results in underpurchasing of medicines for long-term treatment of NCDs. In recent years, there has been an
increasing demand from institutions for NCD medications, particularly for heart disease, but
these have only gradually been reflected in increased purchases.
174. Figure 32 presents a profile of the pattern of financing and supply of selected NCD
medicines in Sri Lanka in 2008. This is based on analysis of the purchases of MOHN
Medical Supplies Division, which is responsible for more than 95% of all public sector
purchases, and data provided by IMS-Health (Sri Lanka) on the volume and cost at wholesale
price of medicines supplied through pharmacies, which account for 85% of total private
sector distribution. The volumes of medicines distributed in public and private sectors are
compared after converting all quantities into defined daily dose units (DDDs), as defined by
WHO (WHO Collaborating Centre for Drug Statistics Methodology, 2008). To provide a
comparison with non-NCD medicines, statistics for anti-bacterial drugs are provided as an
indicator group.
6

Personal communication from Director, Medical Supplies, MOHN, November 2009.
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175. For most medicine classes, public sector expenditures are only a fraction of those in
the private sector (top-left panel). For example, for beta-blockers, calcium channel blockers,
anti-diabetic agents, private spending is more than four times public sector spending.
However, in terms of volume of supply (top-right panel), the public sector accounts for half
or more of actual consumption, with the exception of statins. Extensive use of bulk
purchasing and competitive tendering ensures that MOHN purchases most medicines at a
fraction, usually less than half, of the price paid by the private sector.
176. The bottom-left panel of Figure 30 shows the ratio of public to private prices for
selected medicines. For most NCD classes, the public sector purchases at prices ranging from
half to one tenth of wholesale prices in the private sector. Its ability to purchase at far lower
prices than the private sector means that for many NCD medicines, if the public sector was to
expand its purchasing, it could reach OECD levels of supply whilst still spending less than
current combined public and private spending. OECD levels can be considered a reasonable
indication of what is appropriate for Sri Lanka, given comparable levels of NCDs.
177. The bottom-right panel of Figure 32 illustrates this point. It shows the additional cost
to the government of increasing public provision of NCD medicines to raise the overall
volume of public sector supply to 80% of the median level in OECD economies. This
assumes that the public sector can purchase the additional medicines at the same average
price as current stocks, which is a reasonable assumption given that increased MOHN
purchasing can only enhance its ability to negotiate prices. The increases implied are either
significantly less than or comparable to current private expenditures for most medicine
classes: Rs. 86 versus Rs. 113 million for beta-blockers; Rs. 91 versus Rs. 79 million for
diuretics; Rs. 173 versus Rs. 619 million for anti-diabetics; and Rs. 83 versus Rs. million 514
for drugs to treat obstructive airways disease and asthma. The only drug class for which the
increased public cost would be substantially greater than current private spending would be
statins, where the increase required of Rs. 2 billion is four times current private spending.
178. This implies that to raise supply levels of these essential NCD medicines, excluding
statins, i.e., anti-diabetics, anti-hypertensives, beta-blockers, calcium channel blockers,
diuretics and drugs for obstructive airways disease/asthma, to OECD levels would come to
less than Rs. 700 million, or US$ 7 million per annum. In 2008, this would have represented
less than 1% of total public sector health expenditures of more than Rs 72 billion. To put this
into perspective, the cost compares well with other important public expenditure priorities in
2008, such as the average cost of building two kilometres of the Southern Express Highway
which was Rs. 1,200 million (Anonymous, 2009), or the average public subsidy required by
Sri Lanka’s second airline, Mihin Air, for three months (Rs. 740 million).7
179. This assumes that public financing is needed to raise overall consumption levels of
these medicines to more desirable levels, instead of the alternative of expanding the sale of
these medicines at low prices through government-owned pharmacies. However, this is a
logical inference given the experience of OECD countries. There, the evidence shows that the
levels of public financing or reimbursement by public insurance schemes have major impacts
on the overall level of use of essential heart disease drugs (Dickson and Jacobzone, 2003). To
argue that much poorer Sri Lankans would buy adequate quantities of these medicines, even
when subject to price controls, when rich Europeans don’t in similar circumstances would of
course require a suspension of economic theory.

7

Computed from information provided to Parliament by the Hon. Minister of Ports and Civil
Aviation, 23 September 2008, as reported in Lankadeepa of 24 September 2008 (Samarajiva, 2008).
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4.3 Implications
180. Sri Lanka is suffering from an increasing burden from NCDs. The evidence from the
available mortality and morbidity data are consistent with rising morbidity from NCDs, and
where the data exist with high levels of morbidity in comparison with other countries. At the
same time, mortality rates for most NCDs are already substantially higher than in developed
countries. Since the 1970s, a gap has opened up in adult health between Sri Lanka and
developed countries, with life expectancy for adult males in particular stagnating. This
relative deterioration in performance is due to a failure to reduce mortality from NCDs, at the
rates seen in developed countries in the past three decades. The evidence indicates that this is
due to a systematic failure since the 1970s to apply the benefits of emerging medical
knowledge to treating NCDs, which are amenable to treatment. We have shown how the
current healthcare system lacks the capacity to provide effective and integrated care for
NCDs, and we have found evidence of substantial under-use of effective medicines that can
reduce NCD mortality and morbidity.
181. These failures and deficiencies have extensive negative implications for Sri Lanka’s
health and social systems, and its economy. The failure to effectively manage treatable
conditions is resulting in an excess burden from avoidable healthcare use, with asthma being
the most notable case. Sri Lankans are dying earlier and enduring greater rates of sickness
than they need to. With population ageing, impacts of these negative health trends will only
get worse, placing increasing pressures on the country’s healthcare system, and the
government’s health budget. Furthermore, it should not be forgotten, households are already
bearing a sizable burden, with public sector patients frequently been forced to pay for
medications and specialist care for NCDs, and these problems being the leading cause of
dissatisfaction with the government health system.
182. Looking beyond the healthcare system, we speculate that the under-treatment of IHD
may in future substantially increase the need for long-term care (LTC) amongst the most
elderly Sri Lankans. Recent medical research is suggesting that sub-clinical IHD may be the
primary cause of physical frailty in the elderly (Newman et al., 2006), and the future demand
for LTC will be closely linked to future increases in frailty and the numbers of the physicallydependent elderly. As governments in developed countries have found in the past decade,
once the need for LTC becomes substantial, it is not possible to depend solely on households
and the private sector to finance the provision of LTC. In the long run, the costs of providing
LTC will end up being shared with public financing, and these costs will be substantial, being
of the order of 2% or more of GDP (Huber et al., 2009).
183. A growing NCD burden will also have broader economic costs. The World Bank Sri
Lanka Aging Survey 2006 found that chronic illness was the leading cause for older workingage adults to retire from work (World Bank, 2008). Managing the fiscal costs of financing
retirement income is undoubtedly the primary long-term macroeconomic challenge for Sri
Lanka’s rapidly ageing population. As developed countries have come to accept in the past
few years, the key policy for managing this challenge must be to encourage people to work
longer and retire later: developed nations are increasingly raising retirement ages to as high
as 67 to 70 years. However, in Sri Lanka, such a policy is unlikely to be socially acceptable
when so many workers in their forties and fifties are either becoming chronically sick from
NCDs, or are dying prematurely. Ensuring that workers live longer and healthy lives will be
central to managing the challenges of pensions and retirement income financing.
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184. What the healthcare system should do in response to these issues is the critical
question. Expanding access to and supply of effective medical treatment for NCDs must be
part of this, in addition to ensuring that prevention options are fully implemented. In the past,
expanding the provision of secondary prevention and treatment for NCDs has not been a
priority, and the most important reason for this has been the belief that such a response is too
expensive and is also unlikely to be effective. The next section looks at this issue, and
examines how effective treatment interventions might be and what they might cost.
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Chapter 5: Potential options and issues in
improving the curative care response to NCDs
5.1 The need for focus on IHD, diabetes and asthma
185. This study has shown that the available evidence indicates that Sri Lanka faces a high
and increasing burden from NCDs. It has identified a failure to reduce adult mortality from
NCDs, in particular cardiovascular disease, as being the major reason why Sri Lanka has
lagged recent mortality improvements in developed countries. Further, the evidence indicates
that this failure is most marked in adult men. As Sri Lanka has succeeded in managing the
health problems arising from infectious disease and maternal and child health conditions, the
importance of NCDs in the overall disease burden would have inevitably increased.
However, modernization and increasing living standards are also leading to an increase in the
risk factors behind the major NCDs, such as IHD and diabetes, which is resulting in an
increase in the absolute burden from NCDs.
186. For the past few decades, the conventional wisdom in the public health community, in
Sri Lanka and elsewhere in the developing world, has been that preventive strategies for
NCDs are more effective than treatment of those at high risk of developing complications,
and that a NCD response involving predominantly health promotion and primary prevention
will be adequate However, the revolution in medical therapies for NCDs, in particular for
IHD, in the past three decades has changed the situation.
187. In developed countries, treatment, including treatment as part of secondary
prevention, has been responsible for half or more of the decline in cardiovascular mortality
since the 1970s . This decline in cardiovascular mortality is especially important because
cardiovascular disease accounts for the largest share and more than half of overall NCD
mortality, and an even greater share of the observed reductions in NCD mortality. It may also
explain more than half of all the improvements in older adult disability that have occurred in
several countries (Anonymous).
188. Asthma is another disease where substantial improvements in treatment have resulted
in declining mortality and ill health in the past two decades in developed countries. The
reductions in asthma mortality have occurred despite an increasing prevalence of the disease
in many of these countries. So effective has treatment been in preventing the severe
complications of asthma, that hospital admissions and mortality from asthma are now
regarded in developed countries as indicators of failure in the healthcare system. Many
developed countries and the OECD itself now use asthma admission and mortality rates as
indicators of health system performance (World Bank, 2008). Although asthma only accounts
for a small share of overall mortality in these countries, it accounts for a much larger share of
averted mortality in these countries.
189. This study has focused most of its attention on IHD, diabetes and asthma, because
they represent the areas where the global experience now indicates that the most can be done
to improve adult health. Other diseases do still account for a large share of the overall NCD
burden and mortality in Sri Lanka (~50%), but the global evidence does not support the view
that equivalent gains in adult health can currently be achieved by focusing on these other
diseases, such as cancers and mental health (with the exception of smoking-induced cancers).
Further, although injuries in Sri Lanka account for a large share of the overall demand for
healthcare services and of mortality, the aetiology of injuries has to a large extent been
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beyond the control of the health sector. To the extent that government policy could reduce the
burden from conflict related injuries and violence, it correctly prioritized the defeat of
political violence, which claimed the lives of a quarter of a million Sri Lankans since 1971,
making it the third largest cause of NCD deaths after IHD and cancers. Nevertheless, as
peace is consolidated in Sri Lanka in coming years, the health sector should and will need to
pay more attention to reducing the impact on health of other preventable injuries, such as
road traffic accidents.
190. The next section explores and illustrates the potential benefits of expanding treatment
for the most important NCD, ischaemic heart disease. This focus on one disease is deliberate
for several reasons. First, as already noted, IHD accounts for the predominant share of the
recent reductions in NCD mortality in developed countries, which Sri Lanka conspicuously
has failed to match. Second, the evidence base for treatment of IHD is the most developed of
all the NCDs, and uniquely allows for quantitative exploration of the impact of expanding
treatment. Such quantitative exploration is useful because it sheds light on the potential
importance of improving curative care for NCDs.

5.2 The potential impact of secondary prevention and
treatment for cardiovascular disease
191. There are four types of intervention available to prevent and reduce cardiovascular
disease morbidity and mortality. These are (i) smoking cessation; (ii) other preventive health
and health promotion activities; (iii) treatment-based secondary prevention; and (iv) hospital
treatment of advanced disease, including surgical interventions. Of these, smoking cessation
is the single most effective intervention, and success in reducing smoking has been the most
important reason for the decline in IHD in developed countries.
192. There is no controversy about the importance of reducing smoking, and Sri Lanka has
done more in this area than most other countries. Through the use of tobacco taxation and
other restrictions on the sale, advertising and consumption of tobacco, Sri Lanka has already
reduced smoking to relatively low levels. More should and needs to be done to reduce these
further and to eventually make smoking history, regardless of what other strategies are
employed. Similarly, other health promotion strategies are an important and necessary part of
the response to NCDs. However, the objective of this study is to assess issues and options
related to the curative care response to NCDs. Consequently, we focus on the treatment
options for NCDs, but in doing so some comparison with health promotion interventions is
valid and necessary. This is because the relative merits of treatment strategies as a response
to NCDs has changed dramatically in recent years, and especially for IHD.
193. Today, we have a much more sophisticated understanding of which people are at most
risk of developing NCDs, than we did thirty years ago. In addition, the number and
effectiveness of medicines used for treating NCDs or in the secondary prevention of NCDs
has substantially improved. This is most apparent for cardiovascular disease, where several
classes of medicines are now recommended standard treatment for patients or those at high
risk of developing disease. Such an essential package consists of four medicines: aspirin,
beta-blockers, other anti-hypertensives such as ACE inhibitors or calcium channel blockers,
and statins for reducing LDL-cholesterol. Extensive use of these medicines in primary and
secondary prevention explain more than half of all the IHD mortality reductions in developed
countries in recent years (OECD, 2007), and should be considered a necessary strategy today
in responding to NCDs, in addition other preventive measures. In this section, we explore
what impact expanding access to these medicines will have in Sri Lanka.
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A model of the impact of expanding use of medications for
cardiovascular disease
194. Modelling the impact of different interventions on future disease is most feasible for
cardiovascular disease, comprising coronary heart disease and stroke. This is because the
research and global state of knowledge is most developed for this NCD. Taking advantage of
this, we follow the approach of Manuel et al. (2007), and use the data of the Sri Lanka
Diabetes and Cardiovascular Survey (SLDCS) to model the impact of different treatment
interventions.
195. The SLDCS was a nationally representative survey of 5,000 adults conducted in 2005,
which collected information on diabetes and cardiovascular disease risk factors, including
laboratory measurements of blood lipids and fasting glucose, and ECGs, and information on
the medications that respondents were taking for diabetes and heart disease (Manuel et al.,
2006). These data are sufficient to predict future cardiovascular disease risk and mortality in
the surveyed individuals using the widely used Framingham risk prediction equations
(Katulanda et al., 2008a).
196. Applying the Framingham risk prediction equations, we first estimated for the Sri
Lankan population, aged 18-74 years, the future risk of coronary heart disease (CHD), CHD
death, stroke and stroke death. For this analysis, we focus on CHD death.
197. We then computed the future risk of coronary heart disease (CHD) death at 10 years
for each respondent, under different intervention scenarios. In doing this, we assumed that the
whole population was screened according to the New Zealand cardiovascular disease
prevention guidelines (Anderson et al., 1991), which are comparable to the national
guidelines used in most OECD countries. The intervention scenarios considered were:
(i)

Baseline scenario – where no intervention was made, but individuals continue to
take any medications they currently do.

(ii)

Population health strategy to reduce cholesterol by 2% – lowering total
cholesterol uniformly in the population by 2%, which is the mean reduction in
cholesterol observed over 10 years in the 21 country MONICA study (New
Zealand Guidelines Group, 2003; Kuulasmaa et al., 2000).

(iii)

Population health strategy to reduce cholesterol by 9% – lowering total
cholesterol uniformly in the population by 9%, which is the mean reduction in
cholesterol observed in the top decile of country performances over 10 years in
the 21 country MONICA study.

(iv)

Single risk factor strategy – screening the whole population, and treating everyone
with total cholesterol concentration >8 mmol/l with a standard dose of statins,
which is similar to an older strategy of treating single risk factors.

(v)

Treatment of high individual risks with an antihypertensive – screening the whole
population, and treating everyone with a high risk (>15% at 10 years) of
cardiovascular disease, or anyone with blood pressure more than 170/100 mm Hg.

(vi)

Treatment of high individual risks with a statin – screening the whole population,
and treating everyone with a high risk (>15% at 10 years) of cardiovascular
disease, or anyone with total cholesterol >8 mmol/l.

(vii)

Treatment of high individual risks with two medications – screening the whole
population, and treating everyone with a high risk (>15% at 10 years) of
cardiovascular disease with a combination of one anti-hypertensive and one statin.
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204. In 2008, the price of purchasing a single standard dose of an antihypertensive ranged
from Rs 0.18 to 1.1, depending on the medicine class, and the price of one dose of a statin
was just Rs 1.02. At these costs, it would cost just Rs 1.5 per day to purchase one
antihypertensive and one statin for each individual who needed this. This would come to less
than Rs 700 million a year, which is less than 2% of government health expenditures. These
cost estimates indicate that the cost of purchasing these medications will not be the principle
barrier to expanding access. In practice, however, the costs are likely to be less, since it is
unrealistic to expect that even with the best primary care system that all those who need
medication will be identified or treated.

5.3 Experience of developed countries in responding to
rising burden of chronic disease
205. Population ageing and the increased prevalence of NCDs present new challenges to
all health systems. Two features of the increase in NCDs are at the heart of this challenge.
First, most NCDs are the result of accumulated exposure to risk factors over a lifetime, and
modern medical knowledge can only control them, but not cure them. The second is that
increased incidence of chronic NCDs with age means that the share of the population living
with these conditions will not only increase, but also the numbers of people living with
multiple chronic NCDs. Consequently, in contrast to many infectious diseases, a very large
proportion of the population may eventually be living with chronic NCDs at any given time.
That this is already the case in Sri Lanka can be gauged from the finding in the previous
section that 9-11% of current adult population would be considered as eligible for treatment
with medications under New Zealand screening guidelines.
206. Most health systems, including Sri Lanka’s, were developed to treat and manage
acute illnesses with definitive end-points, and so are organized around an episodic, acute care
model. This approach is not suitable for managing the problems of NCD patients, who
require prolonged and coordinated management by healthcare professionals, who are
equipped not only with essential medicines, but also appropriate screening and monitoring
equipment and aids.
207. As a consequence, the health systems in developed countries have responded to the
emergence of NCDs by evolving new organizational arrangements. In doing this, most of
these countries have benefited from being able to build on an organized system of primary
care where treatment is led by primary-care physicians, who are expected to provide care on
an a routine and sustained basis to patients within the community. Even with this, most
developed countries have still had to experiment with new models of care to cope with the
challenges of managing chronic NCD patients. Consequently, there is no universal model that
countries are using to manage chronic NCDs, and experience indicates that the models that
each country has developed reflects the characteristics of each health system, in terms of their
governance mechanisms and the relationships between, and responsibilities of, different
stakeholders in the regulation, funding and delivery of health care. Nevertheless, recent
reviews have identified some common patterns in the approaches adopted by developed
countries for managing chronic NCDs (Tunstall-Pedoe et al., 2000; Nolte, Knai, and McKee,
2009), and these have important lessons for Sri Lanka. Some of these lessons are briefly
summarised.
208. The most coordinated response has been in developed countries, where multiprofessional teams of physicians, nurses and other health professionals were already
responsible for delivering primary care including most routine curative care, and where
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patients are registered with a specific primary care facility. In these countries, healthcare
personnel at the primary level play the dominant role in managing NCDs and other chronic
diseases. However, in all these cases, healthcare provision at the primary care level is closely
coordinated and integrated with the delivery of hospital and secondary care services.
209. In these countries, there has been a progressive increase in the role of nurses in
managing many chronic diseases. This commonly takes the form of nurse-led clinics,
discharge planning and/or case management. This has been the case in Sweden and England
and, more recently, the Netherlands. However, the extent of nurse-led care varies, being
extensive in Sweden, but less important in England. In Sweden for example, nurse-led clinics
are now common at primary health care centres and in hospital polyclinics, managing
diabetes and hypertension, with some also managing allergy/asthma/chronic obstructive
pulmonary disease (COPD), psychiatric disorders and heart failure. Given differences in
professional roles within Europe, it is evident that caution is required in applying this model
elsewhere even in Europe. In England, whilst nursing staff make an increasing contribution,
general practitioners (GPs) have been entrusted with the lead role, but working with larger
primary care teams employing both nurses and other healthcare professionals. Through the
use of a national performance framework (Quality and Outcomes Framework, QOF), which
pays GPs according to quality of care and health outcomes, primary care physicians are being
incentivised to expand and improve the quality of care provided to NCD patients. However,
the feasibility of this has been dependent on the high degree of computerization in primary
care in the UK, and the existence of a tradition of independent, but highly administered GPs,
who are financed from public funds.
210. In other developed countries, such as Canada, Germany or France, there is usually
more of a history of separation between primary care and hospital sectors, and usually
patients have had free choice of both family practitioners and office-based specialists.
Physicians are more likely to work as individual practitioners, and national responses have
focused on introducing structured disease management programmes to improve the care
given for selected diseases. In these countries, there has been more concern about the lack of
coordination and continuity of care, both in the outpatient and inpatient settings.
Governments have often attempted to address this by encouraging or developing coordination
mechanisms between providers, including provider networks, but many of these initiatives
have been criticised for lacking an integrative vision. In all these countries, the tradition of
primary care delivered by single-handed doctors, often with limited support staff, has mode
more difficult the development and implementation of new roles and competencies.
211. Another common finding in developed countries is that payment systems often hinder
the delegation of tasks from doctors to other health professionals. A lack of appropriate
incentives has also been identified as creating barriers to greater involvement by GPs in
integrated approaches to care in Denmark and the Netherlands. In France, the payment of
providers on a fee-for-service basis does not encourage improved coordination between
physicians and nurses.
212. As Busse and Mays (2008) note, those health systems with a tradition of patient
choice of any provider, little or no enrolment with particular providers and/or of paying for
services episodically using fee-for-service payments as the predominant method of
reimbursement seem to face the greatest challenges in adapting their payment arrangements
to provide effective chronic care. Such systems tend to discourage continuity of care or a
population perspective. In contrast, systems with strong primary health care are more likely
to give greater attention to the management of people with chronic conditions and to obtain
better results.
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5.4 Challenges in developing a response in Sri Lanka
213. This study can only begin to explore the many issues involved in improving the
curative care response to NCDs in Sri Lanka. However, some key issues emerge from what is
known about the Sri Lankan situation, and global experience.
214. Expansion of the curative treatment of NCDs must be an integral and central
component of any health system successful response to NCDs. The curative care response to
NCDs should prioritize the expansion of treatment with cheap and cost-effective medications
for primary and secondary prevention of NCDs, in particular IHD. The cost of medicines for
expansion of treatment for NCDs is unlikely to the major barrier to expanding coverage with
treatment. At small marginal cost, most of the essential medicines can be purchased by the
public sector. The expansion of treatment for NCDs, however, requires the development of
primary care delivery system that can ensure coordinated and continuous care for a large
percentage of the population. The current system is only able to do this using specialist
clinics based in higher-level hospitals. Expansion is unlikely to be feasible with a specialistled care model, and will require substantial expansion of the primary care system, with
specialists shifting their role to providing back-up for more difficult cases, as well as
supporting initial assessment of new patients. The reality is that even if all NCD essential
medicines were made freely available, the current primary care system lacks the capacity to
screen large numbers of people, or to assess them adequately with the required tests, or to
provide long-term follow-up of their treatment with appropriate calibration of treatment
schedules, and coordination with treatment of other chronic conditions.
215. It is beyond the scope of this study to provide recommendations of how primary care
should be restructured in Sri Lanka. Nevertheless, the emergence of NCDs as a major
healthcare problem does require a fundamental reorientation of the way in which primary
care is delivered in Sri Lanka. Sri Lanka has done well historically because it imitated the
strong public hospital component of healthcare systems in countries such as the UK and
Sweden. However, unlike the UK in the 1940s, it did not move to bring private primary
providers into the framework of public financing, and so has persisted with a system in which
most primary care is delivered by public services which are either more focused on providing
maternal and child health services or on providing acute care through hospital clinics, and by
private physicians who work completely independently of the public sector on a singlehanded fee-for-service basis. To this extent, Sri Lanka’s experience is not that dissimilar to
that of Malaysia and Hong Kong SAR, which have faced similar problems. However, this
system is not well placed to deliver primary care for NCDs and chronic disease, and it will
need to evolve suitably.
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