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A Synopsis of Health Indicator Nomenclature

" Even prior to the WHO’s much cited definition of “health”, ways in which the
level of “health”, as a ‘positive’ state of well-being or a ‘negative’ state of disease or
illness, may be measured at different levels of abstraction - from a ‘personal’ or *
'individual’ level to a ‘societal’ level, has constantly been at the forefront of discoﬁrse
in research and conceptualization in the discipline of public health' as well as beyond.

Much of the development in this field originated from the conventional
‘quantitative’ fields within public health, namely epidemiology, demography and
biostatistics. This practice of measuring health in precise units lend great credibility to
the accuraéy of empirical quantifications of the effects of disease and injuries on the
individual, forming an important premise - that all diseases or illne?ses ultimately
causes two major effects on the individual, that is - it causes them to either get sick
from it - a non—fatai health outcome or morbidity event, after which they are either
cured or go into remission, continue to be afflicted, or ultimately die from it - a
vpremature mortality event. These two fundamental manifestations, and their
relationship thereojf, led to numerous ‘prilmary’ indicators of the magnitude of disease
in a population - ir;cidencé, prevelence, cause-specific mortality and case fatality rates,
duration and rénﬁssion rates, etc. Consequently, these indicators became the primary
criteria for the much used techniques of disease ranking and priority setting? - analysis
of leading causes Qf death, epidemiologi.cal surveillance systems etc.

At the level of the individual, the observed effects of disease and injuries on an.
individual’s functilor’xal well-being had been traditionally ‘measured’ strictly in
qualitative terms, serving the purposes of assessing severity through the level of
disability and, in subsequent developments, measuring the effectiveness of
interventions. These ‘indicators’ were initially disease specific, and relied primarily on a
physician’s direct observation and physical examination of the patient. Examples are
- the New York Heart Association Index or the Karnofsky Performance States Index.
Along these lines, several supplementary indicators were also developed with the
special purposes of assessing the efficacy of drugs and other interventions by using

treatment-specific criteria,



As a rapid survey of the magnitude of disability afflicting society, the WHO
initiated a systematic overview of the level of overall disabl_ity in the world through the
International Classification of Impairment, Disability and Handicap (ICIDH)’. This
project viewed disability in a somewhat different light, not disease specific, the ICIDH
defined ‘disability’ in terms of a progressive continuum from a state of impairment
through to a state of handicap.

However, researchers interested about ways in which an individual’s well-being
and ability to function can be captured founded a new area of study - health indicators.
Mostly concerned about the level of disability experienced by people afflicted with
chronic diseases, numerous measuremeht scales were subsequently developed with the
objective of assessing a chronica.ll‘y ill.‘patie'nt’s well-being- or lack of, and, perhaps
more importantly, used as an early tool in the early evaluation tecfmi'ques”of the
effectiveness of health programs for groups of peoble as well as specific treatment
modalities for. individuals. Loosely grouped together, these are somet:mes referred to
as ‘health status indicators’ - examples are the European Quality of Life (EuroQoL)
index, the Quality of Well-Being Scale (QWB), the Sickness Impact Profile (SIP), the
General Health Rating Index (GHRI), the Rosser Index etc’. These have been used in
numerous circumstances, from passively measuring the level of health in a selected
population to assessing the impact of different financing modalities on health
outcomes. The research into this new field involved the work of a wide array of
experts, not only within medicine, but also from the social sciences, namely,
sociologists, psychologists and anthropologists. It also accelerated the growth of a

‘n;ewly emerging discipline - clinical epidemiology. However, most of the work done
during the early period, as a rule rather than an exception, occured as parallel efforts
with little cross-fertilization of concepts and ideas across disciplines. Findings were
published within a circle of journals ¥, were reviewed by its own intra-disciplinary
peers, and organized their own conferences. However, at least one of these indicators -

the EuroQoL, has been extensively tested and is generally accepted to be robust.

‘As an interesting case-in-point, one early forum for the publication of work in this field was the
Journal of Chronic Disease. After organizing a conference on health status indicators in {953 the
renewed interest in this field was exemplified in the editors of the journal making, in their words, a
“long overdue transformation”. The name was changed to the Journal of Clinical Epidemiology.

[35)



Another important disciplinary contribution to th.is field has been those from
economists. The field of cost-effectiveness analysis has greatly broadened the scope of
incorporating health state measurements in evaluating health programs and
interventions’. This was considered to be substantial improvement from a predecessor

- - cost-benefits analysis, which required ascribing monetary value to human life. Under

the generalized groui)ing of “utility” measurements®- the most widely used being the
metric of Qualit-y Adjusted Life Years (QALYS)®. This incorporated a disease specific
weight elicited from patients in different functional states which are then used to adjust
the final unit of measurement - time. In the case of QALYS- years, but numerous
related indicators also incorporate time as the unit of measurement - from the
technically sim.['Jle ‘Potential Years of (or Years of Potential) Life Lost (PYLL or
YPLL)" to b.thers_v— Healthy Year Equivalent (HYE), Healthy Days of Life Lost
(HDLL) etc. Thései techniques had the intuitively appealihg quality 6f using time as the
unit of measurement against a known input - costs. Thus, it became technically
possible to prioritize health problems against the cost-effectiveness of interventions,
subsequently identfying ‘best buy’ options for resource allocation. The initiation of
groundbreaking pfbjects and publication of several influential documents - the setting
up of WHO'’s Col&aborative ProjectwHealth Economics, the Rokefeller Foundation’s
“Good Health at Low Cost“”, and the World Bank’s “Disease Control Priorities in
Developing Countries'™ added substantial weight to this field. |

The application by economists from the field of welfare economics to assessing

the health or state of well-being in a general population progressed from the
Adiscipline’s involvement in the social and deve]obmental dimensions of economics®.
There has also been a coordinated effort between some economists and international
agencies in coﬁnterbalancing the use of classic macro-economic indicators to assess a
nation’s state of “well-being”. This took the form of the growth vs development debate
and is most evident in the development of the United Nation’s Development Program’s
(UNDP) annua! publication of its “*Human Development Index” (HI)I)"- in part as a
corrolary to the World Bank’s own *““Social Development Indic) (SDI), also
compiled annually. However, while the HDI measurement unit is a single processed
value scale (some advocate this scale as an alternative, or even a substitute for GNP),

the SDI simply collates and graphically depicts social measurement parameters.



Rather than health states, the above efforts looked at the ove;all social
dimensions of development. Until then, there has been few concerted efforts of
measuring the overall burden attributable to disease and injuries. on society. One of
the earliest attempts has been the Ghana Health Assessment Project'® in 1981 which
collected data on the overall impacts of diseases- both fatal and non-fatal health
outcomes, and designed a composite indicator, incorporating these two outcomes into
a singular unit of measurement, the healthy days of life lost(HIDLL) due to a disease.
Subsequently, another study took a similar approach, refined the methodology, and
went a step further in linking the relative efficay of interventions, incorporated
individual preferences and determined a set of treatment package of “essential
services” which was implémented. The proposal receiving funding and was delivered
to the community in a social experimental model: This was the Oregon Health -
Project.” In )qn’,Eke wg’tuh;ﬁii‘; that the role of measuring ths burden of illness is vital
to the process of priority setting for health service delivery in the largest undertaking,
by far, of any group, in assessing the impact of disease and injuries on all societies« 4

teGlobal Burden of Disease Project', which produced the data set for the World Bank’s
annual report highlighting issues in developmental economics - the World.
Development Report (WDR) 1993- Investing in Health'®. This new approach to
quantification of disease impact was conducted worldwide, withk inter-regional
comparisons as well as suggestions on application for resource allocation decisions.
Subsequently, a more detailed explanation of the theoretical underpinnings of these
concepts were published . - inBulletin of the World Health Organization and compiled

in a WHO report, “Global Comparative Assessments in the Health Sector” in 1994%°
The Thailand Experience

The use of vital registration data for prioritization purposes tegan with the
advent of cause of death registration in 1958. However, data up to 1976 was thought
to be confounded with severe under-registration as discovered by the dual-record
methodology of the two rounds of the Survey of Population Change (SPC)* in 1964-

~ 67, and 1974-76. It was not until 1985, that a thorough analysis of this discrepancy
“through the use of mortality adjustments was undertaken, first by the Morbidity and
Mortality (MMD) Survey performed by Mahidol University’s Institute for Population



and Social Research (IPSR)* , and subsequently in 1986 ina published report “New
Developments in the Analysis of Mortality and Causes of Death”®, also by IPSR in
conjunction with WHO. In it, the authors determined some of the root causes for both
faulty coding as well as under-reporting, made provisions for adjustments, utilizing the
timing advantage of the MMD in being inter-censal.

The results from these studies formed the important basis for Thailand’s first
full report with the major objective of delineating the health situation and an explicit
prioritization exercise - the National Epidemiélogical Board of Thailand’s “Review of
the Health Situatioﬁ in Thailand - Priority Ranking of Diseases®®” in 1987. In addition
to adjusted mortality data, this report also relied on estimates of morbidity, utilizing
different sources of information. It then underwent a simple prioritization technique,
incorporating mortality and morbidity data into a single, composite ranking of diseases.
The initial results were then presented, in parts that were completed, at the First Thai
National ngilth Assembly, the first and only highest level meeting of‘policy-makers
from agencies rela:ted to health, held in 1988." |

In 1989, a project was commissioned, by WHO, to assess pastland present
patterns as well as project trends of sickness and deaths. The research”, “Morbidity
and Mortality Patterns in the Thai Population” was published -revealing a
comprehensive analysis of factors affecting past morbidity and mortality trends,
including adjustments methodologies, and with detailed breakdowns by cause, age,
sex, region as well as projections to the year 2000.

In 1993, the National Economic and Social Development Board (NESDB), the
Thai government’s main planning agency, published a reportbproposing major policy
trends in health for the next decade®. One of the major recommendations outlined
included a “systematic review of pfiorities in all disease groups” and “identification of
an essential package of health services to address the identified patterns of disease
problems”. This was in line with the major proposition of WDR 1993 in that the
fundamental gap in health outcomes across societies are a result of the relative
inefficiencies of resource allocation. It also concluded that a policy stratégy beginning
with an assessment of disease burden, followld by an analysis of the relative cost-

effectiveness of interventions would identify a ‘best-buy’ package of “Basic Essential

'The meeting was attended by 5 ministers and directors of all state planning agencies..



Package” of health services. In turn, this would, when ‘optimized’ under the resources
constrains available to the health sector, serve as a blue print for a basic reforming of

service delivery systems.
Study Overview

This report was commissioned by the Health Systems Research Institute
(HSRI) to serve as a preliminary baseline review of the health needs of the general
population, as part of a research package which also included a project on essential
services package determination and equity issues in health . In determining the strategy
in which ‘need’ may be defined and determined, three distinguishing characteristics of
this rprojAéctvwas"considered;'the'project’s main objective, criteria for selection of

measurement technique, and usage of results.
Objective

The major objective of this study to assess the level or impact of disease,
injuries and states of ill-health quantitatively as a tool for prioritization and ranking
according to disease categories. In order to achieve this, it became necessary for the
results to be generated from a single composite-type indicator which accounted for
both non-fatal health outcomes as well as from premature mortality cue to different

causalities.
Criteria for Selection of Measurement Technique

1 Assess the availability and completeness of required data as a basis for
calculating various indicators.

2 Identification of the most appropriate measurement parameter,
considering the feasibility of obtaining available data, as well as the parameter’s
robustness and relevance in capturing the true impact of disease, illnesses and states of

“ill-health on Thai society.
3 Its potential usage as data which may be used by decision and policy

makers as a means for inter-country and inter-regional comparisons.



It was evident from the outset that the key to discerning the quality of output
for any given indicator was the quality of data sources used. Thus, this underlying
premise effectivaly percluded all of the disease specific and, more importantly most of
the health status indicator using quality of life techniques, since these required relative
functibnal states elicited from patients of specific disease groups. As these data were .
generally unavailable for secondary usage, health related quality of life- HRQoL- type
indicators were not used.

Similar were the utility-based indicators, including Quality Adjusted Life Years
(QALYS), since mbsg international experiences utilizing QALYs applied more towards
the evaluation of disease and program-specific interventions, rather than societal-level
composite measurements of disease impact.

The ICIDH classification utilized an array of measurement units which required
community-based surveys specific to these purposes.

There also exists an array of indicators designed for the purpose of
prioritization of health problems. Most of these utilize a profile of variables aboeach
disease entity’s characteristics. Hanlon’s Criteria divides individual diseases into 4
components- size, seriousneés, effectiveness, and a qualifying 4" component,
‘PEARL’, for policy committment, economics, acceptability, resources and legality.
The results are presented as ratings, for priority ranking. The WHO has also developed
a prioritization method based on three disease and intervention parameters-disease
magnitude, disability, and treatability. However, these techniques have had limited
research experience and is still being assessed for validity.

It was determined that the indicator which met the above criteria needed to be
one which is derived from a uniform set of input data points which were positive or
empirical in nature. In addition, these inputs must be readily available from primary
sources, with logical estimation methods for those which were not. The most basic
form of data pertaining to disease magnitude were morbidity and mortality- type
indicators. Since, as previously mentioned, the Global Burden of Discase analysis for
WDR 1993 utilized a methodology which required the inputs of these basic data on
- diseases- incidence, prevalence, cause-specific mortality- broken down simply by age
and sex, with international comparisons possible, the measurement parameter-

Disability Adjusted Life Years (DALYS) was chosen as being best suited for this
purpose,



The technical basis of DALYS'

This was based on the methodology developed for WDR 1993. The
Disability Adjusted Life Years is a composite indicator incorporating both
non-fatal health outcomes as well as mortality from diseases. This included
a combined measurement of the time lived with a disability with the time
lost due to premature mortality from individual disease. These were
translated into a relative unit - time, or, more specifically life-years lost
from each disease. For mortality, time lost were calculated from the stream
of life-years lost relative to a predetermined endpoint for each age group,
similar but not identical to PYLL, DALYS utilized a standard expectation
of life at each age from a model life table as an arbitrary cut-off point. In
the case of morbidity, the years lived with a disability from a state of ill-
health due to a disease was calculated by a set of generic disability weights,
a quantitative valuation of the level of reductions in functional capacities,
which varied ﬁ'om disease to disease. These were adjusted with regards to
the natural history or progression of each disease, as captured through
disease-specific epidemiological information- severity, average duration,
remission rates.

The data obtained were then combined relative to the value of time
lived at different ages (though age-weighting functions), and t:me periods
relative to the present (disc.ounting rates). The results - & singularly
composite, time-based value - Disability Adjvusted Life Years. These were
then compiled, broken down into disease groups and age- then
quantitatively ranked by magnitude of impact. This represented the final

output of the study.

' For details, see Murmay CSL, “Quantifying the Burden of Disease: The Technical Basis for Disability Adjusted Life Years™ Bullctin of the WHO, 1994, 72
(3):429-445



Study Applications

In order to maximize this study’s usefulness, it is crucial to understand and
recognize what the study results signify. As indicator of the impact of disease and
injuries on society - as measured quantitatively through the magnitude impacf from

time lived with a disability and premature mortality, some practical uses include as;

1 A general indication for the priority ranking of health problems as
measured by the combined impact of ill-health from diseases.

2 A data set which may be used to determine health status and project
trends in health of the population.

3 An input for assessment of relationship to interventions and cost-
effectiveness ﬁsed to identify ‘essential’ package of health and medical (preventive and
curative services) icleyant to the observed patterns of disease impact.

4 - A means of setting research priorities.

5 In Thailand’s case, a specific usé as a baseline level of health
determination prior to the implementation of; .

5.1 The 8" National Economic and Social Development Plan (1997-
2002)
5.2 The change from the 9" revision of the International Classification

of Diseases (ICD-9) to the 10™ revision (ICD-10), scheduled for
October, 1997 (pre-bridge-coding)

However, DALY’s may be less useful if used as a tool for direct allocation of
health resources to specific disease intervention programs, or as determinants of equity

in health?’

Methodology

Sources of Data

This study was divided into two distinct phases.

The first phése of this study entailed the collection of basic disease-specific data
on deaths - cause-specific mortalify by age groups, and available morbidity indicators.

The sources of data were as follows;



Mortality

The major source of mortality data is from Thailand’s vital registratidn system,
collected from the reporting system comprising of health facility- and community-
based  death certificate issuance (comprising approximately 20% and 80% of total
registered deaths respectively). These were coded according to the ICD-9, and then
sent to the Ministry of Public Health for compilation of cause-specific mortality.

Morbidity

In contrast to mortality data compiled from the vital registration system, data
on morbidity are much more diverse and their quality varied. These sources from which
data .. obtained were ranked according their relative degree of reliab_i‘ljty , by order
of preference -

1 Population-based epidemiological surveys - These included

1.1 the National Health Examination Survey by the Thailand
Health Research Institute (1991-2)

1.2 the Health and Welfare Sufvey conducted by the National
Statis.tical‘ Office at 5-year interva]s;(1985 &1991)

1.3 Other survéys

2 Population surﬁeilla,nce sjstems - these were used for specific disease
groups; the MOPH’s report of notifiable diseases - comprising 6f 50 diseases, mostly
communicable , the AIDS sentine! serveillance system etc.

3 Epidemiologi;:al estimates - these were derived from studies utilizing
epidemiological estimation techniques for selected diseases.

4 Facility-based reporting systems - from the MOPH’s report of 17
causes of outpatient visits and 67 causes of inpatient hospitalization collected from
public facilities. Some were available on a disease-specific basis, such as the National
Cancer Registry. |

5 General epidemiological studies ) where national data was unavaﬂable,

estimates based on international epidemiologic studies of disease incidence and

10



prevalence - regional surveys, autopsy studies etc. were used to achieve informed

estimates for some diseases.

6 Expert Opinions

Data Compilation and Adjustments
Data collected for cause of death suffered from under-reporting. In addition,

nearly half of the reported deaths were classified under the group ‘ill-defined causes of

death ICD9:780-799 (see table 1)

TABLE 1
Number and percentage of total number of deaths coded as “ill-defined” (ICD9:780-

799) in Thailand from 1987-1993

1987 1988 1989 1990 1991 1992 1993
IIl-Defined - 111,379 106,667 110,112 109,176 113,536 117,119 117,807

causes
% of total' 47.9 46.1 44.7 43.2 43 426 42%

deaths

source: MOFH

Although this problem has been repeatedly identified in previous studiés, the
proportion of ill-defined coding of deaths still remain high, nearly half of all deaths. In
adjusting the cause-specific mortality data, this portion of unattributable deaths needed
to be looked at. In order to accomplis.h this, an analysis of 4-digit coding data was

.uﬁdertaken, with ége breakdowns to demonstrate the portion of ill-defined causes

which could be seen to be pre-mature, attributable mortality.

Since it is vital, in order to appropriately depict the impact of all disease; for all
deaths to be ascribed to a disease cause, adjustments were required for both mortality
and morbidity categories. Guidelines for these adjustment algorithms were taken from

- previous national studies on causes of deaths' and illnesses, as well as techniques
derived from international experiences. Previous studies, in addition to the IPSR’s “
Analysis of Mortality and Causes of Death” and the 1988 “Mortality and Morbidity

Differentials”, also included additional demographic studies commissioned by the

11



NESDB’s Working group on Population Projections
Statistic and Life Table Construction in Thailan

dn 28

“Adjustment of Mortality

The initial results were then used as source inputs in adjusting mortality and

morbidity data.
TABLES 2 & 3
CAUSE SPECIFIC MORTALITY 1987 TO-+ T5-14 TI15-44 T45-64 T65+ unknown TOTAL
TOTAL 16,099 7,540 44,872 60,880 98,043 4,906 232,340
TOTAL Defined 10,057 5,193 35,632 3318 24,606 2,148 120,961
Nt ICD 9:730-793 (Symptoms, Signe and B-defined conditlor 6,042 2347 9240 17,555 73,07 2,758 111379
1CD 9:780 (Genarsl symploms) 3m 1,431 4,331 6,694 4,889 595 21,711
ICD 9.788 {Abdomen and peivie) 2 33 278 603 153 29 1,218
1C0 9:787 {Senility - - 3 H 64359 | 1,403 66,273
10 9:799 (Other il defined) 2,086 850 4,437 9,957 3,306 7ns z1,351
160 9.7802 {Syncope and Coltapss) 101 180 1,469 3,206 3652 2 9,117
ICO 9.7808 (PLO) 3117 1,182 2,760 3,425 1,207 369 12,062
ICD 9:7979 - - 3 3 64,357 1,403 65,273
1CO 6:7691 (Resp, Failura) ' 476 22 L145 1,352 1,463 61 4,719
1CD 9:7699 (Cther unkncwn) 1,607 25 3,284 8,370 1,821 654 16,361
CAUSE SPECIFIC MORTALITY 1993 T0-4 T35-14 TI5-44 T45-64 T6E5+ wunhknown TOTAL
TOTAL 11,071 5,780 67,968 73,411 122,905 4,596 285,731
TOTAL Defined 7,680 4,553 58,595 56.905 37357 2334 167924
M. ICD 3:780-793 (Symptoms, Signs and Bl-defined conditk 3391 1227 9373 16506 35,048 2262 117,807
ICD 9780 (Senaral symploms} ) 1,647 629 3,938 5,794 4,326 290 16,624
K20 9789 (Abdomen and petis) 75 3 191 411 149 8 B65
120 8797 {Serity} B . - - 75,463 1,289 76,752
120 9.769 (Jther il-gefined) 1,599 527 4,956 9,987 4,892 660 22,621
1C0 97602 [Syncope and Tollapea)} : 119 93 1,770 3,385 3,384 102 8,953
120 97875 (PUDY) 1,361 486 1,989 2315 783 182 U6
0 gr79re - . - 75,463 1,289 76,752
o0 8 7001 (Rasp Farhurs) 561 187 2236 2,425 2,938 119 8,466
ICD 9:7909 (Dther unknawn} 1,028 338 2,681 7,512 . 1,913 $40 14,030

12



There were 232,340 and 285,731 reported deaths in 1987 and 1993
respectively. Of these, 111,379 or 47.9% of all deaths in 1987 and 117,807 or 41.2%
of all deaths in 1993 were classified as ill-defined, or coded in the ICD9:790-799
category. An analysis of 4 digit coding within the ill-defined coding range, with age
breakdowns, was pei’formed, revealing interesting results. (tables 2 & 3) A specific ill-
defined category, ICD9:7979 - ‘Sinility’, represented, in loose terms, deaths in the
elderly (age 65+) due to what appeared to be natural causes, which repre'sented 60%
and 63% of ill-defined death respectively in 1987 and 1993. However, a large portion
of the remaining 40% to 36% of ill-defined deaths represented unknown pre-mature
mortality cases, with a signiﬁc’a.nt‘ portion occuring in the younger age-groups. Since
these deaths needed to be accountea forythe 3 and 4-digit codes, 'provided evidence of
the observed ‘ill-defined’ symptoms surrounding the mortality event ( such as ‘syncope
and collapse’ (ICD9:7802), ‘convulsions’ (ICD9:7803), pyrexia of unknown origin
(ICD9:7806)), These were allocated to the corresponding disease | groups, using

adjustment algorithm techniques.

A note on mortality data

The total impact from both time lived with a disability and
premature mortality in Thailand, as measured by disability adjusted life
years, in 1987 and 1993 was conducted using available secondary data
sources from the country’s available system of health reporting and
information. The process of éollecting, adjusting and analyzing of these
data provided knowledge regarding the data available for decision-making
currently in place in Thailand. These, gained from the process of
undertaking this study, has, in the author’s view, been as informative as the
outcomes of the study itself. _

Given that a sound policy decision should be based upon a
factually representative set of data and information, Thailand has generous
room for improvement. Even in the case of mortah'tjl, which was crucial to
the conduct of this study- cause specific mortality provided the only
means for a reasonable ‘cap’ which was invaluable for morbidity estimates

and adjustment,' because, while it is possible for morbidity estimates, by

13



themselves, to be degrees of magnitude inaccurate, the sum of each
individual cause-specific mortality cannot exéeed\ tctal mortality.
Therefore, the relationship between observed mortality and morbidity, as
indicated by case fatality rates, served as an important variable used in our
adjustment algorithms.

However, incompleteness, underregistration and ill-defined and
other ggrbage’ coding of routinely collected mortality statistics proved to
be a large hindrance to accurate estimation. In part, this was in part due to
the Ministry of Health’s status at the receiving of this information, since
vital registration falls under the domain of the Ministrty of Interior, which
does not have personnel knowledgeableA with the intricacies of ICD
coding. For example, in terms of the overall disease profiles, the total rate
of impact has risen over the years, as has the crude death rate, from 4.3 :
1000 in 1987, to 4.9 : 1000 in 1993. This is in contrary to most of the
world’s newly-developing regions; which are on a state of gradual
mortality decline.' This is an example of one of the most basic data needed
for even the most cursory assessment of health status.

The most useful attempt to improve and refine this data has been
the periodic working groups commissioned to provide reports, with little
policy translation of the recommendations articulated in these reports.
Accordingly, the area of mortality and morbidity differentials, adjustment
methods, cause of death modeling, validity of cause attribution, etc.,

presents itself as a potential policy-based research area.

'However, it has been indicated that part of this may be due to a better reporting

system.
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Data Format

~Data sources for morbidity and mortality were used to calculate the impact of
diseases and ill-health using the DALYs formula. A trend analysis was undertaken
utilizing two observation points in time - 1987 and 1993.

Disease-specific breakdowns were conducted using the WDR-1993 disease
classification which divided disease groups into three broad categories loosely
reflecting the disease pattern changes of .the epidemiological transition. These were;

Group 1 Pre;epider'rliological transition disease profiles which included all
infectious and communicable diseases, maternal and child diseases including nutritional
disorders. Post- epiderrﬁological transition disease profiles comprised of two disease
groups; Group II includes all non-communicable diseases and Group II were injuries
- accidents and intentional injuries.

(for details, see appendix- figure 12)

Additional disease-specific variable were used for the calculations, these
included the disability weights from the Global Burden Of Disease Study, used for
WDR1993, average duration, remission rate, and case fatality rate for each disease.'

Two main components of DALYs were broken down; a mortality component -
which s, in effect, a derivative of Years of Life Los: (YLL) (which utili‘zed standard
expectation of life at each age rat‘hei‘ than an arbitrary set point), (see figure 1) and a
morbidity component, designated Years Lived with a Disability (YLD). (see ﬁguré 2)

The final output of these .caléulations were then presented in two format
groups. Firstly, The magnitude of disease impact were graphic presented in tablature
with depictions - showing time trends, age, disease goub van'étions, and breakdown of
impact component due to morbidity and mortality. Secondly, priority rankihg
according to disease-specific magnitude of impact was also conducted. These were
broken down showing the top 15 disease priority of all ages for each year, as well as

the top 5 disease priorities for each age group.

' For full details regarding sources for individual disease esimales, variables used, disabdity weighling- see full report, upcomiog (in Thai} HSRI
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Results

The total impact of disease and injuries as measured by disability adjusted life
years in Thailand ‘was 11,371,782 DALYs in 1987, and 13,416,609 DALY in 1993.
The increase in total numbers was more than could be accounted for by population
growth alone, thh the DALY rate being 213 per IOOO in 1987, and 230 per 1000 in
1993.(figure 3) Broken down by cause, the lmpact of disease from pre-mature
mortality comp_onent was around 6.6 mil DALYSs in 1987 and 7.3 mil DALY in 1993,
representing 58% of total impact in 1987, and 54% in 1993. The remaining increases
was due to the impact from morbidity - or tiﬁe lived with a disability, from 42% of
total impact in 1987, to 46% of total impact in 1993.(figure 4) This was an increase
from 4.76 mil DALYs in 1987, to 6.1 mil DALYs in 1993. Therefore, the largest
increase in total impact of disease, by source, was due to the mor‘bidi‘ty, or disability
component. |

Alternatively, if we consider the total impact in terms of disease groups,

we can see that the largest increases were evident in groups Il - non-communicable
disease, going from 40.5% (4.6 mil DALYs) of total impact in 1987, to 46.5% (6.2 mil
DALYs) of total impact in‘ 1993, and even more so in group III- injuries, from 13.7%
of total impact in 1987, to 16% in 1993. In absolute terms, the fastest growth in terms
of impact from disease groups was in Group III - injuries, from 1.56 mil DALYSs to
2.62 mil DALY, in 1987 and 1983 respectively. This represented a 68% growth over
5 years, nearly doubling the growth in Group II - non-communicable diseases, which
was also substantial at 36% over the sarﬁe period. The impact from communicable, and
‘maternal & child diseases - Group I, actually decreased, in real terms, from 2.8 mil
DALYs in 1987, to 2.4 mil DALYSs in 1993. (figure 5) Together, these data represent
an empirical evidence of an epidemiological transition as seen from the 5 year trend in
secular disease profiles- towards one dominated by non-communicable diseases and
injuries. In addition, this transition also manifests in terms of an increasing total impact
of disease due to the increase in time lived with a disability, (figures 6 & 7) congruent
. with the chronic, and debilitating nature of most non-communicable diseases and the

sequele from injuries. |

When we copsider the component source of impact by individual disease

groups, it can be noted that the impact from mortality (figures 8 & 9) is approximately
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equal to that from morbidity, or disability in two groups, Group I - communicable and
maternal and child disease, and Group II - :injuﬁés. This relationship has remained
constant over the observed years. However, the impact of non-communicable disease
is mostly, (just under 60% in both observed years), due to morbidity or disability.

. In terms of the impact of disease and injuries on different age-groups, a striking
feature is the age-distribution. While Groups I- diseases affects both the youngest (0-
Syr), and working age (15-44) age groups and Group II- diseases predominantly
affects the oldest, more than 45 yr age groups, Group III injuries seem to single out
the working age (15-44yr) population, with the total increase within this age group
being largely due to premature mortality. Altogether, the total impact of injuries, over
the observed years, from being slightly more-than half (1.5 mul DALYs-Gr III to 2.8
mil DALY’—Grjj—df_fhé impact from Group I - diseases in 1987, (figure 10) surpassed
the total impact of Group - I (2.6 mil DALY Gr III to 2.4 mil DALYs Gr D) in 1993
(figure 11)

l(Indeed, if we condsider cause-specific mortality statistics, motor vehicle accidents has continued, for the past 10 years, 1o be the
leading cause of death in the young, working-age population, and the trend is increasing.)
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Specific disease entities were then ranked by order of magnitude for each age

group.
TABLE 4

TOP 5 CAUSES OF IMPACT FROM DISEASE, as measured by DALY's, 0-4 yr

ITEM ) 1987 T 0-4 1993 TO0-4
7 Childhood Cluster 311,461 Childhood Cluster 210,492
2 Perinatal ' 219,703 Perinatal 104,795
3 Respiratory Infections 136,596 Respiratory Infeclions 95,223
4 Diarrhoeal Disease 120,932 Abortion, Stillbirths & Congenital Dis. 90,363
& Rheumatic 10,972 'Pyrexia of Unknown Origin 63,338

At 0-4 years, while childhood cluster, perinatal disease and respiratory

infections continued at the first three, two diseases fell off the top 5 list. Diarrheal

diseases and nutritional defects were replaced by the combined categories of abortion,

stillbirths & congenital diseases and pyrexia of unknown origin.

TABLE 5

TOPRP 5 CAUSES OF IMPACT FROM DISEASE, as measured by DALY’s , 5-14 yr

ITEM 1987 T5-14 1993 T5-14
1 Childhood Cluster ) 215,036 Motor Vehicle Accidents 284,061
2 Molor Vehicle Accidents 144,729 Childhoed Cluster 126,997
.3 Respiratory Infections 100,998 Asthma 80,812
4 Dengue Hemorrhag;ic Fever 90,100 Diarrhoeal Disease 56,656
5 Pyrexia of Unknown: Origin 72,052 Pyrexia of Unknown Origin 47,621

For the 5-14 age group, the most striking change was the almost doubling of
the impact from motor vehicle accidents, from 144,729 DALYs in 1987, to 284,061

DALYs in 1993. A‘l‘so, asthma replaced respiratory infections as the 2™ ranked disease.
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TABLE 6

TOP 5 CAUSES OF IMPACT FROM DISEASES, as measured by DALY's, 1544 yr

ITEM ' 1987 T 15-44 1993 T 15-44
1 Motor Vehicle Accidents 668,603 Motor Vehicle Acciden's 1,182,155
2 Malignant Neoplasms 510,45_7 Malignant Neoplasms 709,804
3 Homicide and Violence 133,459 HIV 295,228
4 HIvV 131,779 Self-Inflicted 126,425
5 Drug Addiction 114,163 Cardiovascular 125,588

The 15-44 year age group exhibited the highest impact from motor vehicle

accidents 6f_‘ all age groups, at a remarkable increase from 668,603 DALYs in 1987, to

1,182,155 DALYs in 1993- which was more than the remaining four highest ranked

diseases combined. The other diseases were HIV, more than doubling ils impact from

131,779 DALYs in 1987 to 295,228 DALYs in 1993, homicide & violence and drug

addiction, which fell off this age-specific list, but gained impact in other groups.

Suicide, at 3" became a new cause in 1993.

TABLE 7

TOP 5 CAUSES OF IMPACT FROM DISEASES, as measured by DALY's , 45-64 yr

ITEM 1987 T 45-64 1993 T 45-64
1 Malignant Neoplasms 249,402 Matignant Neoplasms 368,546
2 Ischaemic Heart bisease 102,086 Ischaemic Hearl Disease ' 186,643
:’-3 Cerebrovascular 64,857 Cerebrovascular 96,961
4 Motor Vehicle Accidents 63,717 Hypertensive 85,567
5 Diabeles Mellitlus 59,069 Mnlor Vehicle Accidents 85,106

For the 44-64 age group, the leading 5 disease impact were entirely from non-

communicable diseases and injuries, with the same composition of disease profiles for

both years.These included ischaemic heart diseases, cerebrovascular diseases, motor

vehicle accidents - which rose in total impact but fell slightly in rank, diabetes, and

hypertension. Interestingly, all five categories exhibited an increase in absolute terms of

impact, reflecting the increase in the time lived with a disability component.
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Conclusion and Recommendations

The change in the ranking of total impacts from individual diseases reveal
interesting results. The disblility adjusted life-years methodology allow for, not only a
direct comparison between the traditionally ranked high mortality impact diseases and
these lower mortality, but chronic and disabling diseases, but also gives their relative
magnitude of impact- that is, empirical data on how far apart each consecutive disease
ranking are from each other. The analysis of the changes in ranking of disease impact
over the observed years, 1987 and 1993, also demonstrates the effects of an

epidemiological transition.

TABLE %
TOP 15 CAUSES CF IMPACT FROM CISEASE AND INJURIES, as measured by DALY's, all age groups , 1887 & 1993
lRank DISEASE 187 DISEASE - 1992 |
1 Mofter Vehicle Accidents 923,023 Motor Vehic'e Accidents 1.589.952
2 Malignant Neoplasms 858726 Malignant Neoplasms 1.170.746
3 Childhood Cluster 554606 Childhood Cluster 357,892
4 Respiratory Infections 338,508 Ischaemic Heart Disease 347,521
5 Pyrexia of Unknown Origin  ~ 248299 HIV 317.458
8 Diarthoeal Disease 220.224 Cerebrovascular 260.253
7 Perinatal 219.831 Hyperensive 245,595
8 Ischaemic Heart Disease 209.543 Respiratory Infections 244782
9 Cerebrovascular 192,288 Diabetes Mellitus 216,923
10 Hypertensive 175.485 Cirrhosis 197,042
11 Homicide and Violence 163.380 Diarrhoeal Disease 181,568
12 Malaria 152,874 Pyrexia of Unknown Crigin 165.483
13 Tuberculosis 152,788 Asthma 164.608
14 Cirrhosis 146.378 Rheumatic 156.214
15 Hv 142,607 Ho:picide and violence 145.867



3

The three highest ranked diseases in terms of total impact from both time lived
with a disability and premature mortality in both 1987 and 1993 were the same order
for both yéars. Leading the list was one striking category - motor vehicle accidents,
which, by far, led the lfst at 923,023 DALYs and 1,589,952 in 1987 and 1993,
respectively. The second ranked was from malignant néoplasms— which was a
combined category of 21 types of cancer. The third was from the disease group -
childhood cluster- which contained all the infectious diseases of childhood, including

vaccine-preventable diseases.

However, from the third rank onwards, a clear evidence of changes in disease
profile over time was apparent. In 1987, ranks four to seven were all fromi Group 1
diseases, with two being predominantly from childhood categories - respiratory
infections- largely from childhood URI at fourth and diarrheal diseases at sixth. While
in 1993, the corresponding ranks were mainly due to Group II, or non-communicable
diseascs, with heart diseases, cerebrovascular diseases, and hypertensior, at 4* 6“‘,
and 7 place, respectively, this was a rise up the list from 1987, when these diseases
were at 8" 9" and 10". However, during the two observed years, one d sease
exhibited a quickest increase in rank- HIV infection, which rose from 15% in 1987, to
5" in 1993. Another, to a lesser extent, was cirrhosis, from 14" to 10" . At the same
time, several Group I diseases which wére on the top 15 list in 1987, did not appear
on the list in 1993, These were, perinatal diseases, malaria and TB. Those that
remained also fell in rank, with respiratory infections, pyrexia of unknown origin, and
diarrheal diseases falling from 4™ 5* and 6" in 1987, to 8", 12" and 11", in 1993,
respectively. Three new diseases also appeared on the bottom 15 of the 1993 list-

asthma, rheumatic diseases, homicide and violence.



The assessment of the total impact of diseascs revealed severai important
findings. The impact profile, as broken down into pre-transitional (Group 1) and post-
transitional (Groups Il & IIT) discase groupings yielded conclusive evidence of the
ongoing phenomena of an epidemiological transition taking place. The previously high
impact from infectious and maternal & child disease profiles is slowly being superceded
by more chronic, non-communicable, as well as new infectious, diseases. This
transition also manifests in an increasingly higher component source of the total impact
Being generated from non-fatal health outcomes, that is, from longer time lived with a
disability”. Taking into consideration that the nature of most post-transitional disease
profiles are intricately tied to behavior’® (heart diseases, hypertension, smoking, AIDS
etc.), this has important implications to policy orientation in terms of preventive,
promotive, rehabilitative interventions as well as health communication and social
marketing strategies. |

One imporiant finding warrants special mention, the exceeding’y high impact
due to injuries, namely, motor vehicle accidents. This singular cause has steadfastedly
maintained its lead as the number one health problem, by far of any individual or group
of disease. A general assessment of resources, both in and out of the health sector,
allocated to policies directed at accident prevention to reverse this trend, is clearly
needed. -

A disease group which contributed a high degree of impact, but was not
included in the list due to the inability to breakdown its disease component owing from
grossly' insufficient and unavailable cjata was mental illnesses. At present, a
comprehensive survey to assess the extent of the magnitude and impact of mental
illnesses in underway,

The new disease profiles also include one which, although it generally limitsv
itself to the younger age categories, made it to the total impact from disease list. This
was asthma, which also included respiratory-related allergies. The increasing
prevalence of environmentally related conditions has been well-documented*'. Since
this study does not determine causality of disease. The area’ of environmental health

also presents itself for further research.
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In terms of the overall profile of disease impact, a trend analyéis can also be
performed to project the impact of disease for the future. Rather than a simple linear
projection, the sensitivity of the individual disease variables requires the techniques of
time series analysis. This can be undertaken in conjunction with epidemiological
modeling of individual diseases to identify correlation and causality, such as risk
factors, to determine intervention strategies. Research strategies in this area may be
directed at delineating the dynamic changes inherent in the state of healthwan
epidemiologic transition®.

As a data base, the more than 10,000 data points used, processed, and
generated from this study can serve as an important input to further studies. As
suggested, this could represent an empirical estimate of health ‘neéds’, in terms of
impact, to be used to determine other need-sensitive studies. This may include demand
surveys, utilization studies, estimates of the burden on individuals or rouseholds from
ill-health, determination of essential package of services and interventions etc.

Finally, the results can also serve, in conjunction with the worldwide effort in
quantitatively determining diséase impact on societies, as a useful benchmark _for
international comparisons to which policy and decision makers could assess the
magnitude of problems from disease, injuries, and states of ill-health. Perhaps, this
could even translate into a substantive means of bargaining for increased allocation of

resources to the health sector as a whole.
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FIGURE 6 :
IMPACT OF DISEASE AND INJURIES FROM MORBIDITY, as measurad by Yaars Lived with Disabiiity- YLD, 1987

YLD 1987 T 0-4 T 514 iS4 T4see  Tes T

1. Communicabls, Maternal and Perinatal 360,853 344,373 554,509 . 41.‘!89‘ .oany 1.305,641
A Infectious and parasitic 183109 272320 330,755 32,848 3,553 822534
1. Tubasrculosis 3,438 167 37,562 8,963 687 50,868
2. STD's Excluding HIV 15 49 2,544 20 4 2,632
3. HIV 5673 334 131,779 4,820 - 142,607
4. Diarchooal Disease 64,002 31,571 22579 3.495 543 122,150
5. Childhood Cluster 57.968 125,873 21,601 989 10§ 206536
6. Maminggacoccal Diseasa 28862 4241 2.592 194 20 8008
7. Hepatitis 86 199 1,035 69 3 1,395
8. Malaria 736 . 22264 65,608 5513 345 94,465
9. Tropical Cluster 505 1,718 1,181 149 13 3566
10, Leprocy 1" 22 1.374 324 45 2026

11. Trachoma

12. Intestinal Parasites

13. Other Skin Disease 0 1 4 0 0 &
14. Respiratory [nfections . 47.761 85631 42,898 8313 1,783 186,385
8. Matamal - - 145055 - - 145,055
1. Hypartensive Disease of Pregnancy - - 31,252 - - 31,262
2. Hemmomaga {(Postpartum) - - 25,167 - - 25,167
3. Abartion - - 33,298 - - 33.298
4. Infection and Septicemia - - 30.266 - - 30.266
5. Obstructed Labar - 2507 \ Al
C. Parinatal 89,704 - . - - 33,704
1. Intra-Utarine Growth Retardation 25373 . ‘ 28323
2. Praterm Birth 63,881 - - ’ - - 63861
D. Pyrexia of Unknown Crigin 28,040 72,052 78.7C0 8,341 1,165 248,289
[;XL Noncommunicable 122,497 356620 1,740,874 362,439 33,447 2,615, 7BSJ
A. Malignant Neoplasms 2,338 35703 333,456 92,545 3455 527,494
8. Diabetes Mellitus - - 33,866 38,506 5,081 78,453
C. Nutritional 43.812 25.781 2,465 1.625 114 73.736
D. Neurological . 1.518 37.129 52,071 23832 27128 117.328
£. Mantal llinass 5905 24706 157 946 5,130 458 194,195
F. Sense Organ 235 4,894 79,924 25218 3927 114,198
G. Cardiovascular 2288 15,783 106,643 56.049 2,757 177,521
M. Respiratory 1,703 §0.569 68,810 18,228 1726 143036
I. Digestive . 21,418 25283 119,026 30,521 2916 199,167
J. Gonito-Urinary T L3584 13,485 55,687 5562 1129 34047
K. Musculo-Skaietal - - 59,499 35,786 3.062 $8,347
L. Abortion, Stillbirths & Cangenital Dis. 5763 24,084 65543 1,001 61 96.453
M. Oral Health - - - R
N. Deformitiss $.320 43610 164 514 14,106 1.145 237.695
[IIL Injuries 42.261 135,903 801,299 53858 1,202 834,523J
A. Unintentional - 12,261 134,931 598,114 133,448 1,202 330.006
1. Moior Vehicis Accidants 33207 126,772 ££8,c81 29,521 $64 775,015
2. Paisoning 2.964 8,208 40,053 3827 8 54,881
3. Fails - - - -
4. Fires - - - -
5. Orowning - - - - -
6. Cccupational - - - - -
" B. Intentional . 922 3185 410 - 4518
1. Salf-lnflicted : ‘922 3185 410 . 4518
2. Homicide and Violance - - - - . -
3 War : ' - . . . .
[ TOTAL Dafined : 525611 836.805 2,896,682 457,486 33.366 4,755.950 }
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FIGURE 7

IMPACT OF DISEASE AND INJURIES'FROM MORBIDITY, as measurad by Yaars Lived with Disabllity - YLD's, 1993

YLD 1993 7 0-4 T514 T 1544 T 45-64 T 65+ T
I. Communicable, Maternal and Perinatai 185.329 198,448 739,412 71,836 13,444 1,208,468
A_ Infectious and parasitic 118355 150,826 495 867 63,991 11,588 840,627
1. Tuberculosis 2.841 1,050 49,242 21,289 3.400 77,822
2. STD's Excluding HIV 26 46 4,661 87 6 4,826
A HIV 10,150 304 295,228 11,776 317,458
4. Diarrhoeal Discase 39,046 52,603 27,438 14,420 3371 136,878
5. Childhood Cluster 22312 59,561 16,564 725 105 99,283
6. Meminggococcal Disease 1.427 1,724 1,568 182 25 4,926
7. Hepatitis a4 382 787 89 8 1,290
8. Malaria 473 10,235 38,184 3,748 230 52,870
9, Tropical Cluster 812 14,076 27,262 53 10 49,522
10. Leprogy 129 1,016 318 53 1,516
11, Trachoma -
12. Intestinal Parasites - -
13. Other Skin Disease 0 5 34 6 2 47
14. Respiratory infections 33.915 10.712 33.862 11,318 4,378 94,184
B. Maternal . - 198,723 198,723
1. Hypertensive Disease of Pregnancy 62,314 62,314
2. Hemmorhage (Pé;sipavr!ur'n) 43 500 43,500
3. Abortion - . 37.227 37.227
4 infertion and Seplicemia anan RO
5, Obstructed Labor 16,767 16,763
C. Perinatal 3.636 3636
1. Intra-Uterine Growth Retardation 2.310 2310
2. Preterm Birth 1.326 . 1,326
D. Pyrexia of Unknown Origin 63,338 47,621 44,822 7.845 1,856 165,483
Lll. Noncommunicable 89,206 468,245 2.381,610 599,506 62,471 3,601,038 ]
A. Malignant Neoplasms 1,984 8,605 518,008 127822 13,602 570,622
B. Diabetes Meilitus 95,573 49 824 9,224 154,621
C. Nutritional 32,987 20,183 18,271 4,085 830 76,354
D. Naurological 1.697 34,352 78,146 46,500 5,584 166,279
€. Mental lliness 3.587 19,411 145,874 7,690 825 177.386
F. Sense Organ - 27.078 19.663 14.639 61.680-
G. Cardiovascular 2,885 16,056 196, 828 153.779 7.328 376,877
H. Respiratory 1.443 79687 112,237 19,725 8,542 221,634
I. Digestive 19,154 22981 135,905 54,369 5156 237,766
J. Genito-Urinary 3,206 15,892 48,973 8.895 1,944 78911
K. Musculo-Skeletal - 99,197 67.620 5965 172,781
L. Abortion, Stillbirths & Congenital Dis, 5,156 21,883 73,704 1.341 87 102,171
M, Oral Health -
N. Delcrmities 8,464 23,840 169,759 20,605 2.107 224774
. Injuries 26,242 264,371 944,995 61.034 3,974 1,300,616
A, Unintentional 26,242 263,272 924,742 60,000 3.784 1,278,040
1. Malor Ychicle Accidents 21521 250,400 815827 53.679 3.190 1,174,568
2, Poisonirg a7 12.873 s 915 6,371 594 103,472
3. Falls - .
4. Fires -
5. Drewning - .
6. Occupational - . .
B. Intentional 1,099 20,253 1,034 191 22,576
1. Self-Inflicted 1,099 20,283 1,014 191 22576
2. Homicide and Violence -
3. War - -
EOTAL Oefined 00,777 931,063 4.055.017 732,376 79.889 6,110,122 ]
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IMPACT OF DISEASE AND INJURIES FROM PREMATURE MORTALITY, as measured by Life Years Lost YLL's, 1987

FIGURE 8

o YLL 1987 To0-4 T5-14 T 15-44 T 45-64 T 65+ T
{. Communicable, Maternal and Perinatal 617.424 207,372 326.191 260.620 78.337 1.509,945
A. Infactious and parasitic 418.652 192,005 292.441 241234 72.065 1.216.398 *
1. Tuberculosis 2.690 2.815 35.366 49.720 11.331 101.921
2. 5TD's Excluding HIV 628 56 294 158 23 1.157
3 HIV - . - .
4, Diarrhoeal Disease . 56.930 14,304 13.478 10.106 2.716 98.034
§. Childhood Cluster 253.493 89.163 4.223 1.230 259 348.370
6. M g9 10i 1.566 3.434 $.509 1.353 343 14.205
7. Hapatitis . 37 - 37
8, Malaria 9.508 12.215 30.445 5.659 580 58.408
9. Tropical Cluster - 184 457 84 725
10. Leprocy 63 56 294 4319 84 936
11, Trachoma - - -
12. Intestinal Parasites 250 169 257 &3 15 744
13. Other Skin Disease : M
14. Respiratory Infections 83.835 15.367 22.623 19.024 6.264 152.123
8. Maternal 11.018 334 g 11.358
C. Psninatal 130.000 - 110 18 130.127
0. Pyrexia of Unknown Origin ‘
o Henonmancstio 188,303 3420 dbedis 0T st Dy
A, Malignant Neoplasms 71507 14.523 122.000 165.857 30.345 331232,
8. Diabatas Mellitus 63 281 10.457 20.563 4491 35 264
C. Nutritional 125 58 531 4G4 k3] 1.167
0. Neuroiogical 17.141 19.307 50.933 34693 10.941 133.021
E. Mantal lilness
F.Sanse Jrgan 188 56 110 354
G. Carciovascutar 55678 5$2.800 418812 319.423 131.938 $78.654
H. Respiratory . 19.456 5.179 20.786 22320 7371 75.112
|. Digestive 19.581 11,145 87.038 109352 15.413 242529
J. Garito-Urinary 2.002 5.010 37.753 31.512 7.134 83411
K. Musculo-Skeletal 438 338 661 879 59 2384
L. Abortion, Stillbinhs & Congenital Dis. 56.492 1.233 551 35 15 58.331
M. Oral Meaith 73 70 15 159
N. Deformities .
mnjuries_. 59.119 65.690 517.051 71319 8.584 721.764
A. Unintantional 56,179 87.925 299.786 41.284 5.761 490.934
1. Motor Vahicle Accidants 4317 17.957 110,542 13.796 1.396 148.008
2. Poisoning 938 675 4.076 879 38 §.607
3. Fails 433 844 3.489 3396 180 5.823
4. Fires 1.752 1.68% 2.387 21 1.53 6.191
5. Crawning 31.593 a7.714 32.245 4540 748 106.939
3. Cecupationat -
8. intenticnal 2.440 11.538 215.870 29.790 2.182 261.821
1. Self-inflicted 5.348 82.411 2.38¢ 1.297 98.441
2. Homicida and Viclance 2440 6.192 133.459 " 20.40¢ ass 163.380
3. War .
! TOTAL Defined 881.846 386.487 1.600.218 - 1.032.72¢ 295.975 4.197.251
?luca 2:780-799 (Symptoms, Signs and fli-defined condition; 503.295 ) 170.052 387.045 345771 1.012.417 2.418.580
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IMPACT OF DISEASE AND INJURIES FROM PREMATURE MORTALITY, as measured by Life Years Lost YLL's, 1993

FIGURE 9

YLL 1993 Y04 T5-14 T 15-44 T 45-64 T 65+ is i
. Communicabie, Maternal and Perinatal 421,654 108,865 371,437 246,366 45,570 1,233,893
A. Infectious and parasitic 259,186 99,014 320,169 225,118 74,431 '977,918
1. Tubarculosis 751 844 29,93t 26,732 8,324 66.582
2. STD’s Excluding HIV 188 169 367 123 33 885
3. HIV - - - - - -
4. Diarrhooal Discase 17,817 4,053 14,800 6,573 1,747 44,690
$. Childhood Cluster 188.180 67,435 1,873 879 237 258,604
6. Mominggococcal Diseass 3.566 1,632 11,789 1,810 366 19,164
7. Hopatitis - . Lo - . -
8. Malaria 2628 5,'1 79 21,374 3,867 404 33,451
9. Tropical Cluster - -
10. Loprocy 294 141 15 450
11. Trachoma - -
12.Intestinal Parasites 73 141 . 214
13. Othor Skin Disease -
14. Respiratory infections 61,309 9,851 47.192 21108 11,140 150,599
8. Maternal . 4,076 141 o 4,217
C. Porinatat 101,160 - . 101,160
D. Pyroxia of Unknown Origin
ihl:ﬁ;.nvcor;;\;mcablo 175606 84.718 1,129.711 9_2699-3_ 303,2;;" - 7.6;0—,;37‘
A. Maligr.ant Meoplasms 6.319 11,371 190.897 241,024 50,015 500,124
B. Diabotes Moltitus 375 338 16.930 34.992 9,667 62,302
C. Nutritional 63 11 514 668 92 1,443
D. Nouralogicat 12,512 13,791 70.696 j 36.046 11.071 144,118
E. Mantal tilness - ' - -
F. Sense Organ 125 56 37 18 3 243
G. Cardiovascular 37.849 41,486 611,949 430,166 - 187,393 1,308,842
H. Respiratory 12,324 4,109 37,900 30,475 13,322 98,131
I. Digostive 11511 5,685 94.897 97.893 17.061 227,047
J. Genito-Urinary 2,190 4.053 53.692 48.279 13.330 121,543
K. Musculo-Skeletal 125 675 1.359 1,142 198 3.500
L. Abortion, Stillkirths & Congenital D‘is. 85.207 - - 85.207
M. Oral Health - -
N. Doformities - . -
I . Injuries. 72,319 130818 988.857 111,865 14,077 1,317,937
A. Unintaentional 66.877 120.292 764,725 82292 11,216 1,045,501
1. Motor Vehicte Accidents 10.448 33.661 336.328 31,477 3.472 415385
2. Poisoning 500 394 5.252 879 92 7116
3.Falls 938 675 5.472 1.670 320 8,076
4. Firos 1.564 1.351 9.585 352 244 13,096
S. Drowning 32,907 45.707 43.661 7.118 1511 135,903
6. Occupationai . - M
B.Intontional 2,190 10.076 222.039 29,175 2732 266.211
1. Salf-Inflictod 56 106.172 12.338 » 1.778 120344
2. Homicida and Violence 2.190 10.020 115.867 16.837 954 145.867
. war - - ‘ - hd
TOTAL Dofinod 669.580 324.399 2.490065 " 1285225 402,885 5,172,163
111, 1CD 9:780-798 (Symptoms, Signs and lii-defined condition; 235,163 70:028 350283 295067 1,183,787 2,134,324
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FIGURE 10

TOTAL IMPACT bF DISEASE AND INJURIES, as measured by Disability Adjustad Lifa Years, 1987

DALY's 1987 T0-4 7514 T 15-44 T 45-64 T 65¢ T
. Communicabls, Maternal and Perinatal 908277 551,745 880,700 301,809 83,055 2,815,586
A. Infectious and parasitic 601,760 464,326 623,196 274,082 75618 2.038.982
1. Tuberculosis 6179 2087 12928 58682 12018 150,788
2. STD's Excluding HIV 641 105 2,838 178 27 3789
3. HiY 5673 334 131,779 4820 - 142,607
4. Diarrhoseal Dissasae 120,932 46,375 35.057 12,600 3,250 220224
5. Childhood Cluster 311,461 215036 25.824 2219 366 554 506
6. Meminggocaccal Dissase 6,428 1,675 8,100 1,547 363 24113
7. Hapatitis 86 199 1072 69 6 1.432
8, Malaria 10.245 34479 96,053 11,172 925 152,874
9. Tropical Clustar S05 1,718 1,364 €06 97 4291
10. Leprocy 74 328 1,668 763 129 2,962
11. Trachoma -
12. Intostinal Parasites 250 169 557 53 15 744
13, Other Skin Discase 0 1 4 0 Q 6
14, Respiratory Infections 136_596: 100.998 65.520 27.346 8,047 338.508
B. Maternal 156,072 334 8 166,414
C. Parinatal 219,703 t1Q 18 219,834
D. Pyraxia of Unknown Origin 88.040 72052 78,700 8,341 1,165 248,299
Lll. Noncommunicable 307.800 469,954 2,497,849 1.063.224 242,502 4.581 329 I

A Mally wnt Neoplasms 9842 50 206 £15.457 ’ _t‘—-—OL 38799 8‘-. IR
8. Diabetas Mallitus 63 281 44,332 59,069 10,972 114747
C. Nutritional 43937 25,837 2955 2.029 144 74,203
D. Neuroiogical 18,659 56.436 103.008 5€.575 13,6714 250,349
E. Mantal llinecs 5,905 24,706 157,946 £.180 453 194,195
F. Sanss Organ 423 4,050 80034 28218 ER:ris 114 552
G. Cardiovasculae 57.266 68,583 519,455 375475 134,695 1156175
H. Raspiratory 21,159 55,748 89,596 40,549 12.096 219,148
X Digat"!ivc 40,993 36.439 206.064 139.872 18.329 441 695
J. Genito-Urinary 5.566 18,995 97,740 37,374 8.263 167 458
K. Musculo-Skeletal 438 318 60.160 36664 3,134 100,731
L Abortion, Stillbirths & Congenital Dis. 62,255 26,323 66,094 1036 77 154,785
M. Oral Health 73 70 15 159
N. Deformities 2320 48,610 164,514 14 106 1,145 237.695
- [ Il Injurios 101,380 201,593 1,118,351 125178 9.786 1,556,287
A. Unintentional 98 440 222,906 897,300 04,732 6,963 1.320.940
1. Motor Vehicls Accidents 43613 144,729 663,603 63,717 2,361 923023
2. Poisoning 3903 8.884 44130 4,406 276 61,598
3. Falls 438 844 3.489 896 160 5.828
4 Fires 1.752 1,689 2.387 211 153 6.191
5. Orowning 31.593 37,714 32,245 4.640 748 106.939

§. Occupaltional .
8. Intentional 2.440 12.462 219.055 30.200 2,182 266.338
1. Selt-inilicted 6270 85596 9,795 1,297 102,958
2. Homicide and Vioclenca 2.440 6192 133,459 20,405 885 163.380

3. War v -
TOTAL Defined 1,407,457 1,223.292 4,496 900 1,430,211 335342 8,953.202
. ICD 9:780-799 {Symptoms, Signs and lil-defined conditior 503.295 170,052 387.045 345,771 1012417 2,418.580
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FIGURE 11

TOTAL IMPACT OF DISEASE AND INJURIES, as measured by Disability Adjusted Life Years, 1993

DALY's 1993 To4 T 5-14 T 1544 T 45-64 T 65+ 7
{. Communicable, Matsrnal and Perinatal 606,983 307.312 1,110,849 313,203 99.014 2.442.361
‘ A. Infoctious and parasitic 377,541 243.840 816,035 89,104 85013 1,818,544
1. Tuberculosis 3,591 1,894 79,173 48021 11,724 144 404
‘2‘ STO's Excluding HIV 214 215 5,028 210 44 5.711
3 HIV 10,150 304 295,228 11,776 317,458
4. Diarrhoeal Qisease 58,563 56,856 42,239 20,553 5,119 181,583
5. Childhood Cluster 210,482 126.597 18,457 1.8« 342 357.892
6. Meminggococeal Diseasa 4993 3,258 13.357 1,595 391 22,000
7. Hegatitis 34 32 737 &s 3 1,290
8. Malaria 3,101 15,413 $9.553 7512 633 36,321
9. Tropizai Cluster 8,121 14,076 27.262 L 0 4037
10. Leprogy - 129 1,310 4355 £3 1,568
11. Tmachoma - - - .
12. Intestinal Parasites - 73 141 - 214
11, Cthar Skin Diseass o] 5 eX) ] 2 47
14, Respiratory Infections -95.-- 20,562 31.054 32,425 15.517 244,782
8. Maternal - - 202.800 14 - 202,540
C. Perinatal 104,795 - - - 104,795
D. Pyrexia of Unknown Origin 53333 47,621 44322 7.845 1,856 165,483
IVIL Noncommunicable 264312 $52.962 3.511.381 1526 <99 363718 6Tt 37:—|
‘_ATM;}gn:nt Neoplasms 3303 19,975 703,804 _SEE-;‘E 83,617 I,.|7G,7—-:&._‘
B. Diabstes Meilitus 375 338 112,503 84,816 18.391 216,923
C. Nutritional 33049 20292 18,736 4,753 s 77,303
0. Neurological 14,209 48,143 148.842 82,546 16,655 310.395
E. Mental llinass 3537 19,411 135874 7520 325 177388
F. Sonce Organ 125 5 27115 19,331 1646 §1.573
G. Cardiovascular 20,735 57,542 808,775 583 845 194,720 1.835.719
H. Raspimtory 13.768 83758 150137 $0.200 21,854 319.764
1. Digastivs 30,363 28,667 230.803 152,282 207 452813
J. Genito-Urinary 5.386 15,945 102,665 S7.473 15,274 200,453
K. Musculo-Skeletal 128 675 100555 83.762 8.163 176,281
L. Abortion. Stillbirths & Congenital Dis. 3,363 21,583 73,704 1521 a7 187.373
M. Oral Haalth -
N. Oeformitias 3,464 23840 169.759 20.605 2,107 224774
[ 1. njuries %8.581 395,189 1.933.853 172,589 18,062 24818553 |
A Unm(afnionzl 3,118 383,564 1,689,467 142,382 15,000 2,323,541
1. Motar Vahiclo Acsidents 31259 2684061 1,182,155 35.165 5552 1,539 952
2. Paisoning Badl 13.257 34 167 7229 6335 110.539
3. Fails 938 875 5472 1,570 320 2078
4. Fires 1,584 1.351 2,535 352 244 13,056
S. Orawning 32807 45707 48,561 7118 1544 135803
8. Occupationat - - -
8. Intentionat 2180 11,174 242,292 30.208 1872 223787
1. Sait-Inflicted 1,155 175,425 13.372 1,553 142,920
2. Homicide and Violence 150 10.020 115.867 16,337 54 145,867
3. War . . o . .
TOTAL_Oeﬁned 970,357 1,255,463 5.536.082 2.017,6801 482,783 11,282,285
1L ICD 9:780.799 {Symptoms, Signs and lll-dsfined condition) 235,163 70,025 350,283 265,067 1,183,787 2134324
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FIGURE 12

DISEASE LIST (as derived from Global Burden of Disease Study)
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