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ABSTRACT: The study was a new initiative to reconstruct national death registration data by the
modeled structure from the verbal autopsy study and use both standard demographic method and
indirect demographic technique to correct for under-registration of death. The objective of the
study is to monitor progress toward premature mortality between 1997 and 2006. The results
reveal that the distribution of three broader categories causes and the changes among age groups
of premature mortality indicate Thailand is in median of industrialization and encountering triple
burden of premature mortality (21:55:21). The primaries lost of premature mortality have been
HIV, road traffic injury, and cerebrovascular disease over the period of 1997 through 2006. The
overall burden of premature mortality has slightly improved in age-adjusted year of life lost rate
by 7.54% mainly causing by decreases in premature mortality from HIV infectious among the
aged 1-44 year. Meanwhile the growing of mortality burden among the aged 45-59 years as risk-
target group and elderly at aged 60 years and over have addressed the evolving epidemic of non-
communicable diseases. The dynamic trends of specific causes of premature mortality provide
important clues to the success of ongoing health services and the need for development of
interventions.
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INTRODUCTION

Premature mortality reduction is one of the ultimate
goals of public health. The health problems that
cause a large premature mortality burden need to
priority, to facilitate comparison between different
periods, and to standardized the way that decision
are made in the health sector. However, Thailand’s
cause of death data are of limited use because the
quality of these data are often inadequate both
underreporting and misclassification. Although the
coverage of recording by age, sex, and place at
death has steadily improved nearly 95% [1] as the
result from Civil Registration’s Act with effective
since 1991, the content validity of causes of death
report through medical certificate raises solely to
35% in the present [2]. Consequently, cause-of-
death data in Thailand is vague and increasing
demands of verbal autopsy study and demographic
technique are inevitably critical for access to the
valid health information.

This work was initiated with an attempt to correct
two fundamental problems and to provide more
genuine and credible mortality data by using both
standard and indirect demographic techniques to
enhance the efficiency of the data. The modeled
structure of the two verbal autopsy studies in
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Thailand was also used to validate the cause of
death as well as useful operating statistics for
explanation of health problems. The premature
mortality measure is better than mortality rate by
weighting causes of death occurred among young
people more significant than those among elderly
people. Moreover, the person-year of life lost
calculated contributes to expressing burden of
premature mortality on the social and human
aspects. The aim of the present study is to monitor
the progression toward premature mortality in term
of year of life lost between 1997 and 2006.

MATERIALS AND METHODS

This study was conducted using national vital
registration data composed with annual death
database in 1997 and 2006. The cause of death was
consequently translated into the 10™ Revision
International Classification of Diseases (ICD-10)
code by Ministry of Public Health in both years.
The mid-year populations in 1997 and in 2006 were
used as primary data. Additionally, relevant data
were used for enhancing the quality of annual cause-
of-death data including the Survey of Population
Change in round 4 (1995-1996) and round 5 (2005-
2006) to correct completeness of the data, followed
by the study of Cause of Death in Thailand during
1997-1999 [3] and the Burden of Premature
Mortality in Thailand 2005 [4] used as modeled
structure to validate causes of death data.
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Table 1 Summary the number of year of life lost, YLL rates and age-adjusted rate by gender, Thailand, between in the

year 1997 and in the year 2006

v 1997 2006 Age-adjusted

ear/

gender Number of YLL Crude YLL rate Number of YLL Crude YLL rate | YLL rate 1997
(%) (per 1000) (%) (per 1000) (per 1000)

Male 7,358,135 (66.96) 24418 7,229,459 (63.69) 233.89 260.20

Female 3,630,471 (33.40) 119.69 4,120,891 (36.31) 129.95 132.09

Total 10,988,606 (100) 181.73 11,350,350 (100) 181.25 196.04

*Direct standardized YLL rates by using the population in 2006 as reference population

Appendix 1 The percentage of death registration coverage
of Thailand in 1997 and in 2006

Age groups 1997 2006
Male |Female| Male | Female
Less 1 year’* 676 | 623 | 965 | 854
1-4 years' 75.0 | 72.7 | 86.6 | 100.0
5-9 years'® 85.7 | 80.0 | 95.6 | 100.0
10 -69 years'” 850 | 950 | 850 | 95.0
70 years and over?| 85.0 95.0 85.0 95.0

Source:

. National Statistics Office, Survey of Population
Change 1995-6 and 2005-6

"2 preston and Coale Method calculated from 2000
population census data

In Thailand, the recent mortality database stands
approximated at 400 000 records each year. The
annual death data used for estimation were
classified into specific disease groups according to
the Global Burden Disease system [5]. The first
order has three broad categories: Group I
comprises of communicable diseases, maternal,
perinatal and nutrition disorders, Group II includes
noncommunicable diseases and chronic diseases,
and Group III covers external causes of injuries.
These categories are extracted into 135 diseases
and 18 causes from injury.

The process for reconstruction data needs to adjust
100% completeness of death registration data by the
percentage of death registration coverage which
directly generated from the Survey of Population
Change round 4 (1995-6) and round 5 (2005-6) for
specific child group under 10 years. There is an
evident suggested that the percentages of death
registration from these reports are likely over-
estimated. The Preston and Coale Method (1980)
[6], an indirect demography technique providing
more precise degree of death registration
completeness (after 10 years) and more sensitive in
case of age misreporting than other methods was
used. The 2000 population census was calculated for
percentage of death registration during study period
to correct completeness at age 10 year and over
(Appendix1). Then these complete mortality data
sets would be redistributed the observed number of
death for specific cause by age group from vital
registration data equivalent to the expected number
of death calculated from modeled structure of two
verbal autopsy studies in defined year. Ill-defined
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Figure 1 Year of Life Lost Rates (per 1000) by age group
Thailand, 1997 and 2006
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would reduce to 12.37 % in 1997 and 5.43 % in
2006.

The study employed premature mortality analyses by
calculating the real duration of life lost from
premature death. The measurement bases on standard
model life table West 26 the same predetermined
criterion as the Global Burden of Disease study
(2005) [7] to ensure comparability with two periods
study. Thus deaths at all ages will be considered as
year loss from mortality when female is expected to
live with life expectancy at birth 82.5 years and
male’s 80 years. For the reason of accurate portrait of
premature mortality, the absolute person-year
calculated regardless of discount rate and age-weight
was used for comparison. The general formula to
calculate YLL is X Dy .6, where e, is life expectancy
at each age, Dy is death at age. When premature
mortality is compared with different years, it is
usually done by direct standardization technique
using population structure in 2006 as reference. The
age-adjusted YLL rate is obtained from X Dy ., .C,,
where C, is the age-correction factor defined for age
group X

RESULTS

Overall premature mortality in Thailand
between 1997 and 2006

The premature mortality in Thailand was the major
cause for 10.98 million lost years of life in 1997
with male losing 66.96% more years than female
33.40%. Comparatively, in 2006 years of life lost
were approximately 11.35 millions, of which
63.69% were males and 36.31% were females
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Figure 2 Comparison sex-age specific YLL rate, Thailand, in 1997 and 2006
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Table 2 Summary the number of year of life lost, YLL rates and age-adjusted rate by Three board categories, Thailand,

between in the year 1997 and in the year 2006

Disease groups/ 1997 2006 Age-adjusted

gender Number of YLL | Crude YLL rate | Number of YLL | Crude YLL rate | YLL rate 1997
(%) (per 1000) (%) (per 1000) (per 1000)

Communicable 2,994,406 4952 2,412,708 38.53 49.15

diseases (27.25) (21.27)

Non-communicable 4,686,862 77.51 6,215,142 99.25 90.86

diseases (42.65) (54.75)

External causes 2,578,922 42.65 2,371,778 37.87 4151

group (23.46) (20.90)

*Direct standardized YLL rates by using the population in 2006 as reference population

(Tablel). When comparing years of life lost
between 1997 and 2006, Thailand has seen a
slightly decline premature mortality of around
7.54% in age adjusted year of life lost rates (from
age-adjusted YLL rate 196.04 per 1000 in 1997 to
181.25 per 1000 in 2006). The percentage decrease
in age-adjusted YLL rate of male (10.11%) was
higher than that of female (1.62%). On the contrary,
males have an excess premature mortality rates than
females at all age groups so the proportion of year
of life lost (YLL) among males was two times
higher than those among females. By age groups,
the proportions of year loss were the highest in the
age 15-44 group (60-67% of the total loss years)
and lowest in the infant group (4-5%). The findings
display that percentage decrease stemmed from
substantial reduction particularly the aged 1-44
years whereas mortality burden in elderly (60 and
over) has continued increasing from 19.83% in
1997 to 28.96% in 2006 as a result of increasing
number of people over the age 60 years.

As depicted in Figure 1, YLL rates vary considerably
by age ranges examined which allow for comparison
of these rates only when they derived from the same
age range. On the other hand, between 1997 and
2006, age-specific YLL rates improved for the young
children and young adult (1-44 years) but worsened
for the ages less than one year and the age groups
after 45 years. Thus, the increase in the YLL rate at
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45-59 years over two periods indicates early death or
risk-target group of premature mortality.

Meanwhile, the overall premature mortality among
males was higher than among females. In the view
of sex-age specific YLL rates, it was found that
males have exceed premature mortality rates than
females in every age group particularly in the age
group of 15-29 years and 30-44 years, being two or
three times higher than female (Figure 2).

Premature mortality by major disease groups

The premature mortality progress toward three
broader categories found that proportion of disease
group burden for communicable diseases: non-
communicable diseases: an external cause of
injuries was 27:43:24 in 1997 and comparatively
21:55:21 in 2006. These relative proportions
indicated Thailand encounters to triple burden of
disease. The non-communicable diseases, the
majority of premature mortality cause, increased
from 4,686,862 person-years to 6,215,142 person-
years from 1997 to 2006 respectively (Table 2) or
42.65% in 1997 to 54.75% in 2006. By and large,
nearly 90% of this cause occurred in adult aged 45
years and over. The second cause was communicable
diseases which slightly declined from 2,994,406
person-years in 1997 to 2,412,708 person-years in
2006, next to external causes of injury group
accountable for 2,578,922 person-years in 1997 to
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Table 3 Comparison of the primary causes of premature death by number of year of life lost and rate, Thailand,

between 1997 and 2006

Primary causes of Number of | YLL Rate | Primary causes of Number of | YLL Rate

premature death in 1997 YLL (per 1000) | premature death in 2006 YLL (per 1000)

1. HIV 2,051,255 33.92 1. HIV 1,356,101 21.65

2. Road traffic injury 1,260,151 20.84 2. Road traffic injury 1,165,905 18.62

3. Cerebrovascular disease 579,526 9.58 3. Cerebrovascular 726,581 11.60
disease

4. Liver cancer 467,964 1.74 4. |schemic heart disease 568,040 9.07

5. Self-inflicted injuries 395,537 6.54 5. Cirrhosis of the liver 488,899 7.81

6. Diabetes mellitus 376,347 6.22 6. Liver cancer 409,101 6.53

7. Drowning 334,964 5.54 7. Self-inflicted injuries 340,607 5.44

8. Ischemic heart disease 317,222 5.25 8. Nephritis and nephrosis 271,633 4.34

9. Violent / Homicide 305,834 5.06 9. Violent / Homicide 263,926 4.21

10. Cirrhosis of the liver 271,167 4.48 10. Chronic obstructive 260,410 4.16
pulmonary diseases

11. Nephritis and nephrosis 218,490 3.61 11. Drowning 260,033 4.15

12. Pancreas cancer 196,030 3.24 12. Lower respiration 243,961 3.90
infection Diseases

13. Tuberculosis 175,559 2.90 13. Trachea, bronchus and 219,025 3.50
lung Cancer

14. Chronic obstructive 168,323 2.78 14. Cervix uteri cancer 162,655 5.13

pulmonary disease (Female)
15. Trachea, bronchus and 161,561 2.67 15. Tuberculosis 150,053 2.40
lung cancer
Total 10,988,606 person-years Total 11,350,350 person-years

2,371,778 person-years in 2006. In fact, communicable
disease group was represented by HIV mainly
contributing 57%, followed by perinatal problems by
12%, and respiratory infectious diseases by 10%. In
contrary, non-communicable diseases were taken
account for cardiovascular diseases by 29% followed
by cancer diseases by 28%, digestive diseases by
11% and gentio-urinary diseases by 6%. On the other
hand, external causes of injuries group approximated
50% were caused by road traffic injury, along with
self-inflicted and violence constituting a further 14%
and 11% respectively. Notably, about 25% were
classified as other unintentional injured death such as
fall, poisoning, drowning and war. Meanwhile, the
mortality in the ages 1-44 contributes more to the
premature death from HIV infection and all causes of
injuries. These causes demonstrated a 2:1 for male to
female ratio from HIV and 5:1 from injury causes.

Above all, non-communicable diseases tended to be
important cause of death for advance age in both
males and females.

The first fifteen primary causes of premature
mortality

Table 3 shows the specific-causes of mortality
ranked by the number of year of life lost contribution
to premature mortality. The first fifteen primary
causes accumulated for 60-66% of the total year loss.
HIV, road traffic injury, cerebrovascular disease
remain the common leading causes of premature
mortality over the period 1997 through 2006. Trends
of HIV and road traffic injury declined while
cerebrovascular disease increased in the same time.
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The remainder composition of the first fifteen causes
of premature mortality after rang three were less
agreed between 1997 and 2006. However, these
diseases continue to be common causes of premature
death. This movement indicated that there are
dynamic trends of specific disease in mortality
burden.

Table 4 displays the percentage differences in age-
adjusted causes-specific mortality rate of YLL in
1997 and 2006. Overall premature mortality trend
slightly declined by 7.54% from age-adjusted 196.04
per 1000 in 1997 to crude corresponding YLL rate
181.25 per 1000 in 2006. However, certain leading
causes of premature mortality substantially declined
in age-adjusted specific-cause YLL rate occurred
from pancreas cancer (-89.41%), diabetes mellitus (-
75.52%), HIV (-36.34%), tuberculosis (-30.69%),
liver cancer (-29.56%), lower respiratory infection
disease (-26.14%), violent/homicide (-18.57%), self-
inflicted (-17.32%), drowning (-14.78%), road traffic
injury (-7.68%), and cerebrovascular disease (-3.65%).
On the other hand, some diseases contributed to
percentage increase in age adjusted YLL rate such as
cervix cancer (+72.72%), cirrhosis of the liver
(+46.53%), ischemic heart disease (+41.94%),
chronic obstructive pulmonary disease (+14.29%),
trachea, bronchus and lung cancer (+9.72%), and
nephritis and nephrosis (+2.60%).

As depicted in Figure 3, trends in age-adjusted YLL
rate for the fifteen leading causes of premature
mortality over the period of 1997 through 2006
were drawn on a line graph. Dramatic declines in
premature mortality occurred for HIV (36.34%),

http://www.jhr.cphs.chula.ac.th



73

05'L¢- ov'0 ¥9'0 25°¢6- 1760 181 Tv'68- Sv'0 Ay 180U Seaoued "1
166L S8'1 €0'6 G9'69- 06T 92'9 25'SL- 18T v9'L sni|jsw saeqelq 97
z8'9¢- 65T 072 8T°L2+ ev'e A4 69°0€- or'e ar'e sisonaJeqnl ST
ANARS eT's 16T - - - zLTL+ eT's 16T 190UED I8N XIAIBD ¥
297zt 112 122 TTe+ 0y LTV zL6+ 05°€ 6T°€ J8oued Bun| pue snysuoaq ‘esyoel L ‘€T
T€0T- 192 162 8r'zz+ ARS 8Ty v1'92- 06'€ 82'G $85E3SIP UONI3JUI UOIIEIIdSaL 1m0 2T
98'ge- 5T 1£2 9g'/- 68’9 . 8.1~ STy 187 Bulumoaq 1T
86°0T- 6T'C 9v'e 0882+ IT9 6LV 62T+ 9T'v v9'€ saseasip Areuow|nd aA11oN11sqo 91U04YD 0T
€0°0L- 980 182 vOvT- G9'L 06'8 1581 144 LTS 8PIdILIOH /UBJOIA 6
GGZe+ 57 a3 Z8'L1- STV S0'G 09'z+ Ve A sisoaydau pue snuydan ‘g
yTTE 881 €12 T0°€T- 60'6 Sr'0T ze LT or's 859 satnful psloIuI-4Ias “L
CTArAcS z8¢ 008 ZETT- €6 7601 9562 €59 176 180Uy JaAIT '9
895+ 08¢ £z 00°05+ €eel zz8 £5°0b+ 182 €86 JOAI] BU3 JO SISOUID °G
85'95+ szl €9y 6EVE+ ¥6°0T vT'8 V6 Th+ 106 659 aseasip 14eay JIWayds| p
ST'8- 69'6 50T vy 0+ 1G€T 76°€T q9'¢- 09T v0'eT 85e3SIP JBINOSBA0I(RI3D €
98'TT- zLs 6v'9 €9 S8'1e 0T've 891 29'8T 1702 Aanfur oygens peoy 'z
oT'T- vEYT 05YT 65'GY- 91’62 09'€S vE'9g- 5912 107 AIH'T
29°T- S6'62T 60°ZET T1°0T- 68°€€T 02'092 v§'2- GZ'181 ¥0'96T sasned ||V
9002 | 66T Ul 8led TIA 9002 | 66T Ul dres 1A 9007 | /66T Ul d1ed TIA
WP% | Ul TIA | jopasnipe-aby | PP % | urered TIA jopasnlpe-aby | JIp % | uraedIA | Jo parsnipe-aby Yresp ainyewaid Jo sasned Buipes|
9lewa arew 11edsnO

J Health Res e vol.25 no.2 June 2011

Original Article

puejrey ] ‘Japush pue yyesp sinyewsid
10 sasnes Asewnid ussyiy 1si1) 8y AQ 9002 Ul TTA 10 1.l Alljeriow o13109ds-sasnes pue /66T Ul A 10 81es Aljeriow 214109ds-sasnea paisnlpe-abe o soualayyip abeiusosad syl + ajqel

http://www.jhr.cphs.chula.ac.th



74 Original Article

Figure 3 Percentage change in age-adjusted YLL rates of primary causes of premature mortality, Thailand, 1997-2006
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followed by tuberculosis (30.64%), and liver cancer
(29.56%). Concurrent substantial percentage increase
in age-adjusted YLL rates occurred for cervix uteri
cancer in female (72.72%), cirrhosis of the liver
(46.53%), and ischemic heart disease (41.94%)
respectively.

Furthermore, the specific-causes of premature
mortality are dynamic. These specific-causes
considerably vary with genders (Table 4). For
example, HIV has percentage decreased in age-
adjusted YLL rate much greater for male (-45.59%)
than for female (-1.10%). Ischemic heart disease, on
the contrary, has percentage increased among female
(+56.58%) greater than male (+34.39%). Pursuing
this further, chronic obstructive pulmonary disease
has increased age-adjusted YLL in male (+28.88%),
but decreased in female (-10.98%) etc.

It is evident that dynamic trends of specific diseases
in premature mortality burden provide important
clues to the success of ongoing health services and
the need for development of interventions. For
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example; premature mortality of HIV or AIDS
declined by 36.34% along with tuberculosis by 30%
owing to results of the effective preventive and control
measures such as 100% condom use campaign,
antiretroviral drug program, sentinel surveillance for
HIV to monitor the effectiveness of intervention
programmes [8], TB programmes (DOTS), and etc.
Road traffic injury has slightly declined (7.68%),
while the first two leading causes among childhood,;
road accident and drowning are here to stand. This
is because child injuries have been neglected as a
public health problem issue and the information is
insufficient to determine practice and well-targeted
prevention measure. For chronic diseases;
cerebrovascular disease has declined by 3.65%, liver
cancer by 29.56%, and breast cancer by 41.94%. In
contrast, premature mortality rate from ischemic
heart disease has increased by 41.94%, cirrhosis of
the liver by 46.53%, chronic obstructive pulmonary
disease by 14.29%, and cervical cancer by 72.72%.
Over a decade the numerous researches have shown
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that much of the burden of chronic diseases are
attributable to environment and life style factors,
including rapid shift risk level upwards [9-10]. The
prevention of disease and the promotion of health
are the ultimate goal of public health. The
prevention will remain concentrating on the major
diseases such as cancer, heart diseases, injuries, and
AIDS which are currently accountable for
premature mortality. Achieving that goal requires
assurance that public health intervention can reach
those groups of people suffering from mortality that
can be avoided by using current knowledge and
technology.

DISCUSSION

While the burden of disease is dynamic, greater
access to health information and to capacity to
analyze it, is promoting better decision-making. The
results from premature mortality reveal that the
distribution of the premature mortality burden in
Thailand during study period points out a mix pattern
of disease or triple burden of disease from relative
proportion of communicable diseases: communicable
diseases: injuries causes from 27:43:24 in 1997 to
21:55:21 in 2006 as Thailand was facing with the
attempts to flight against the infectious diseases,
improving the response to an increasing of chronic
diseases and preparing to meet the impact of injuries.
Although proportions of premature mortality from
communicable diseases and injuries causes slightly
have declined, the proportions from non-
communicable diseases have continuously increased.
The changes of premature mortality among age
groups were seen that probability of premature
mortality in adult has gradually improved similarly
in both sexes, while that in elderly has continuously
increased (at a rate of 379.32 to 431.38 per 1000 for
the age of 60 years old and over between 1997 and
2006). World Health Organization 2003 [11]
proposed an index to indicate development state
using two mortality indicators with the comparatively
high number of death between developing countries
and developed countries that the developing
countries have high adult mortality while developed
countries have high elderly mortality. Whereas the
adult mortality is improving from mortality
reduction in HIV infection and road traffic injuries,
non-communicable diseases are becoming the
dominant cause of illness among adult aged over
45. The finding provides strong evidence that an
increasing trend of premature mortality in the age
45-59 group in both sexes (at a rate of 219.03 to
242.47 per 1000 between 1997 and 2006) or risk-
target group of premature mortality caused by 75%
chronic diseases pose a new challenge for policy-
maker and create a new public health alarm that it’s
important not only HIV infectious or road traffic
injuries to be seriously aware of by the general
health public as leading contributor to premature
death but also increasing mortality trend in chronic
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diseases mortality among the age 45-59 years old
group.

Continuous changes and development of specific
disease in mortality burden provide the essential
information of the planning process. An appropriate
health-care delivery system should follow good
health planning resulting from well-formulated
public health policy. Decisions must be based on
evidences about the pattern of diseases, their risk
factors, and cost-effective of interventions. However,
the study is ad hoc study providing epidemiology
events: health problems, and trend of disease. The
causal and relationship with other factors need
specific designs such as randomized control ftrials
such as match-pair case control, and etc.
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