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ABSTRACT

Background This study estimates the burden of disease in Korea during 2000— 10, using disability-adjusted life years (DALYs).

Methods DALYs are the sum of years of life lost from mortality and years of life lost from disability. DALYs for 24 major diseases in 2000, 2005

and 2010 Korea were calculated based on the Global Burden of Disease Study method.

Results Asin other advanced nations, the burden of disease in Korea is characterized by an increasing importance of cancer, unipolar depression

and ischemic heart disease (1681, 1508 and 562 person-years for Year 2010 in terms of DALYs per 10 0000, respectively). At the same time,

unipolar depression, liver cirrhosis and mental and behavioral disorder due to alcohol use (1508, 323 and 535 person-years for 2010, respectively)

became much more common in Korea than in other advanced nations.

Conclusions The burden of disease in Korea follows the pattern of other advanced nations in general but also registers some unique

characteristics affected by the nation’s distinctive epidemiological and sociocultural contexts, e.g. rapid economic growth and dramatic social

transition without appropriate policy response. Korea's health and welfare policy might need to incorporate these special conditions for the

effective reduction of its disease burden.
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Introduction

In the past four decades, South Korea (hereafter Korea)
achieved a rapid economic growth, experiencing the dramatic

12 .. .
"~ The incidence of cancer registered

rise of chronic diseases.
a rapid expansion in Korea, with an annual growth of 3.1%
from 1999 to 2008,1 while the prevalence of diabetes in the
nation has increased from 1.5% in 1970 to 9.9% during
2007-09.> As chronic diseases are getting more common in
Korea, it is becoming more essential to use a single measure
of population health combining morbidity with mortality and
reflecting the quality of patient life in the nation. Also, midst
Korea’s sudden epidemiological and sociocultural transitions
addressed above, the reliable estimation of its disease burden
is getting more important for setting up its proprieties regard-
ing disease control and prevention. But existing research on
the burden of disease centers on either incidence or mortality,
which fails to reflect the quality of life and the burden of

disease as a single collective measure.

Anticipating these issues, the World Health Organization
and the Global Burden of Disease (GBD) Study Group have
since 1993 introduced disability-adjusted life years (DALYS),
a single measure of population health incorporating both
mortality and morbidity.* DALYs combines the years of life
lost (YLLs: the quantity of premature death or fatal health
outcomes) and the years lived with disability (YLDs: the
quality of disabled life or non-fatal health outcomes). This
measure shows comparability across nations and regions, a
characteristic that conventional qualitative indicators, such as
the SF-36 (i.e. a short-form survey measute of patient health
introduced by the RAND Corporation to reflect the quality of
patient life), are currently lacking. Also, it can serve as a basis
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of cost-effectiveness analysis, aiding in the rational, efficient
utilization of limited healthcare resources.™

Based on national health insurance claims data, the Korea
Ministry of Health and Welfare’ and Yoon® replicated the
GBD analysis in a Korean context, estimating and ranking the
DALYs of major diseases in Korea for Year 2002 (or Y2002
hereafter) (e.g. cancer, diabetes mellitus and cerebrovascular
disease as top three diseases). Yoon’s follow-up study’
updated his old results, reaching a similar conclusion on three
leading diseases in Korea for Y2007 (i.c. cancer, cerebrovas-
cular disease and diabetes mellitus). As these studies admit,
however, the reliability of national health insurance claims
data is questionable for physicians’ over-report, and the exist-
ing results might need a cross-examination from the national
survey data on patients. Moreover, these studies might under-
estimate the incidence and prevalence of mental disorder,
whose accurate estimation requites direct interviews. In fact,
mental diseases prevalent in developed countries, e.g. unipolar
depression, are becoming more common in Korea, a nation
characterized by rapid, constant westernization in demograph-
ic, socioeconomic, health-behavioral and medical—techno-
logical aspects in the past four decades.*” The prevalence of
depressive symptoms for elders in Korea registered a jump
from 9.1% in 1989 to 16.6% in 2005,8 whereas the nation’s in-
cidence of suicide showed an annual growth of 8.0% from
1995 to 2006.” In this context, calculating the burden of
mental disorder might need reliable data from direct inter-
views, and a new calculation is required on the burden of
disease in Korea duting the petiod 2000—10. For this reason,
this research involves the estimation of DALY's for major dis-
eases in Korea during 2000—10.

Methods

For estimating DALYs for 24 major diseases (Table 1) in
Kortea during 2000—10, this study improves the GBD method
with the incidence—prevalence—mortality (IPM) model.'™"!
The estimation of YLDs for a disease requires estimating the
average age of onset and the expected duration of disability
based on the DisModII program,12 which in turn requires the
estimation of mortality, incidence and prevalence (DisModll,
based on a set of differential equations, and the IPM model,
based on a set of difference equations, both are designed to test
data consistency and supplement incomplete data on the mor-
tality, incidence and prevalence of a disease). Usually, however,
only mortality and prevalence data are available in reality. In
order to calculate the YLLDs of a disease without incidence
data, the GBD Study Group normally uses the YLLs values
from the mortality data, assuming that the YLDs/YLLs ratio
stays constant during the study period. However, empirical

Table 1 Diseases, data sources and years of prevalence data available

Disease ICD-10 Data Years of prevalence data
code source available

Cancer C00-C9% 13 2000-10

Tuberculosis A15-A19 37 2000-10 (incidence data

instead)

Viral hepatitis B15-B19 17 2001, 2005, 2007-10

Anemia D50 17 2001, 2005, 2007-10
Diabetes mellitus E10-E14 17,38 2000-02, 2005, 2007-10
MBDA F10 18,19 2006, 2010

Schizophrenia F20-F29 18,19 2006, 2010

U. depression F30-F39 18,19 2006, 2010

Parkinson G20 38,39 2000-02, 2007

Alzheimer G30 20,38 2000-02, 2005

Multiple sclerosis G35 38,40 2000-02, 2005

Epilepsy G40-G41 38,41 2000-02, 2007

Cataract H25-H28 17 2001, 2007

Glaucoma H40-H42 38,42 2000-02, 2009

Otitis media H65-H75 17,38 2000-02, 2007, 2009-10

IHD 120-125 17 2001, 2008-10

CVD 160-169 17 2001, 2005, 2007-10

AURI JO0-J06 17 2001, 2008-10

COPD J40-J44 17 2001, 2007-10

Peptic ulcer K25-K27 17 2001, 2009

Liver cirrhosis K70 17 2007-10

Arthrosis MO05-M19 17 2001, 2005, 2007-08,
2010

Glomerular NOO-NO8 43 2000-02, 2006

disease

Renal failure N17-N19 43 2000-02, 2006

AURI, acute upper respiratory infection; CVD, cerebrovascular disease;
IHD, ischemic heart disease; U. depression, unipolar depression; COPD,
chronic obstructive pulmonary disease; MBDA, mental and behavioral

disorder due to alcohol use.

results show that the YLDs/YLLs ratio for a major disease
(such as cancer) is rising over time."” It might be better to esti-
mate the incidence from the prevalence (and mortality) based
on a reliable method (e.g the IPM model) then to estimate the
average age of onset, the expected duration of disability, and
the YLDs. In this context, this work calculates the YI.LDs of a
major disease by (i) calculating the disease-specific prevalence
rate for missing data from existing literature, (i) deriving the
disease-specific incidence rate based on the IPM model and
(i) calculating the average age at onset and the expected dur-
ation of disability based on DisModII.

Table 1 shows diseases, data sources and years of prevalence
data available. Twenty-four diseases listed in the table were
chosen for (i) their great incidence, prevalence or DALY's in
Korea for Y2002/Y2007 (compared with Australia for Y2003,
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Spain for Y2008 and a high-income nation on average for
Y2004)°~""*71% and (ii) the stability of their prevalence data
available (given that the incidence was estimated from the
prevalence (and mortality) data based on a method addressed
below). The Korea National Health and Nutrition
Examination Survey (KNHANES) data'” are considered to be
a gold standard for Korea’s prevalence data. The survey
involves a clustered random sampling with a proportional allo-
cation in each of 30 clusters across the nation so that the popu-
lation and the sample are consistent with each other in
demographic composition. The survey on an item of ‘morbid-
ity’ was done by direct interviews in a traveling check-up center
for 24 871 participants (with the participation rate of 78.4%
and the non-response rate of 0.79% during 2007—09). The
survey allowed this study to estimate the incidence of a disease
from its prevalence and mortality, an advantage over the previ-
ous studies on Australia for Y2003, Spain for Y2008 and the
world for Y2004 (which estimated the incidence/YI.Ds of a
disease only from its mortality/YLLs with a simple assumption
on the (constant) ratio of incidence to mortality or YLDs to
YLLs). But the survey information is missing for some dis-
eases. For this reason, other reliable sources listed in the table
were used when the KNHANES data were not available for
certain diseases. Indeed, the data from Cho’s studies of mentor
diseases (e.g, mental and behavioral disorder due to alcohol,

18-20
were

schizophrenia, unipolar depression and Alzheimer)
used in this study, given that his studies were designed specific-
ally for mental diseases and his interviews were more focused
and intensive than the KNHANES). To estimate the YLLs of
the major diseases in Korea for Y2000, Y2005 and Y2010, this
study used the GBD methods. YLLs ate years of life lost
because of premature death from a specific disease. The basic
formula is YLL = » X /where 7 is the number of death from
a particular disease and / the standard life expectancy at the age
of death (this formula is modified by social values including the
discount rate (7)/age-weighting constants (8, K and C) so that
YILs are greater and the state of health is valued more for the
present/the young than for the future/the old).” The average
age of death for an age cohort by gender was assumed to be an
average age of that cohort, e.g. 2, 7,...,77 for the 0—4, 5-9,
..., 75— cohort, respectively. The discount rate () and the age-
weighting constants (8, K and C) took the GBD values, i.e.
0.03, 0.04, 1.00 and 0.1658, respectively. The data on standard
life expectancies at the age of death and disease-specific mortal-
ity rates for each age cohort by gender in 2000, 2005 and 2010
came from Statistics Korea, ‘the cause of death’ denoting ‘the
first cause of death’ here.””

For estimating the YLDs of the major diseases in Korea
for Y2000, Y2005 and Y2010, this research improved the
GBD approach with the IPM model. YLDs are years of life

lived with disability from a specific disease. The basic formula
is YLD =/ X w X /where 7is the number of incidence for a
particular disease, » a disability weight/severity and / the
expected duration of disability from onset to remission/death
(this formula is modified by social values including the dis-
count rate (7)/age-weighting constants (8, K and C) so that
YLDs are greater and the state of health is valued more for
the present/the young than for the future/the old).”' The
average age at onset for each age cohort by gender in 2000,
2005 or 2010 was estimated based on DisModlI after (i) data
on disease-specific mortality rates, population sizes and total
mortality rates for each age cohort by gender during 2000—10
were collected from Statistics Korea,” (if) data on disease-
specific prevalence rates for each age cohort by gender were
gathered from the data sources listed in Table 1, (i) disease-
specific prevalence rates for each age cohort by gender
missing in some years were estimated based on the available
data with an assumption of linear relationship between the
logarithm of the prevalence rate and time™ and (iv) a disease-
specific incidence rate for each age cohort by gender in a
given year (7,—1) (during the period 2000—10) was derived
from the disease-specific mortality and prevalence rates in the
same year (7,—1, p—1) and the disease-specific prevalence rate
in the following year (p) (IPM model: —; = [(p; — ps—1) +
(1 = p)m—1]/(1 — ps—1). The discount rate () and the age-
weighting constants (8, K and C) took the GBD values, i.e.
0.03, 0.04, 1.00, 0.1658, respectively. The expected duration
of disability for each age cohort by gender in 2000, 2005 or
2010 was also estimated based on DisModll. Disability
weights for major diseases were from Do’s 2004 results.”*
Once YLLs and YLDs wete estimated based on the methods
above, DALYs were calculated as the sum of the two mea-
sures. Indeed, the YLLs, YLDs and DALYs of cancer in
Korea for Y2000, Y2005 and Y2010, respectively, came from
Park’s 2013 outcomes."”

Results

Table 2 describes the trends of prevalence, mortality and inci-
dence (per 100000) for 10 major diseases of Korean men
and women in 2010 values during 2000—10. Table 3 presents
the trends of YLLs, YLDs and DALY (per 10 0000) for 10
or all major diseases of Korean men and women in 2010
values during the period. Indeed, Fig. 1 displays the trend of
DALYs (per 100000) for 10 major diseases of the entire
Korean population in 2010 values during the period. The
rank order in YLLs (e.g. cancer, cerebrovascular disease and
ischemic heart disease) was almost identical to that in mortal-
ity for both Korean men and women during 2000-10.
Relative falls of cerebrovascular disease, diabetes mellitus and
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Table 2 Incidence, prevalence and mortality per 100 000 for Korean men and women in years 2000, 2005 and 2010 (estimated values for missing data)

AURI, acute upper respiratory infection; CVD, cerebrovascular disease; IHD, ischemic heart disease; U. depression, unipolar depression; COPD, chronic

obstructive pulmonary disease; MBDA, mental and behavioral disorder due to alcohol use.

tuberculosis (e.g. from 559/70, 205/23 and 106/10 to 391/
52,173/21 and 59/6 in men’s YLLs/mortality), respectively,
were contrasted with the opposite movements of cancer, liver
cirthosis and viral hepatitis (e.g; from 1220/150, 83/6 and
15/1 to 1377/173, 192/13 and 35/3 in men’s YLLs/mortal-
ity), respectively, in both measures for both groups during the
period. The pattern of YLDs followed that of incidence for
both Korean men and women during 2000—10, albeit with
some gaps in rank order between the two indicators. Acute
upper respitatory infection, cataract, peptic ulcer and arthrosis

(top five diseases in incidence for either Korean men or
women during 2000—10) moved down or entirely disap-
peared in the top-10 list in YLDs during the period. On the
contrary, unipolar depression, ischemic heart disease and
mental and behavioral disorder due to alcohol use (MBDA),
which occupied the lower echelon of the top-10 list in inci-
dence or did not make the list at all during 2000—10, emerged
to constitute the core of top five diseases in YLDs together
with cancer in the latest year. In terms of DALYs (per
10 0000) for the entire population during 2000—10, unipolar
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Table 3 YLL, YLD and DALY per 100 000 for Korean men and women in years 2000, 2005 and 2010
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Table 3 Continued

2010 Men Women
Rank Disease 2000 2005 2010 Disease 2000 2005 2010
24 AURI 1 1 1 AURI 1 1 1
Total 5077 6037 6593 Total 4261 5349 7704

AURI, acute upper respiratory infection; COPD, chronic obstructive pulmonary disease; CVD, cerebrovascular disease; IHD, ischemic heart disease; MBDA,

mental and behavioral disorder due to alcohol use; U. depression, unipolar depression.
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Figure 1 DALY per 100000 for all population in 2000, 2005 and 2010 Korea. Note: COPD, chronic obstructive pulmonary disease; MBDA, mental and

behavioral disorder due to alcohol use.

depression and ischemic heart disease became more signifi-
cant, constituting the top three together with cancer in the
latest year (i.e. from 427, 410 and 1109 in Year 2000 to 1508,
562 and 1681 in Year 2010, respectively). Specifically, a differ-
ential between cancer and unipolar depression almost disap-
peared during the period, i.e. 1109 versus 427 in 2000 and
1681 versus 1508 in 2010, respectively. The relative position

of diabetes mellitus declined from the 4th (482) to the 9th
(275), whereas that of MBDA /liver cirthosis went up from
the 8th/16th (322/54) to the 4th/6th (535/323) during
2000—-10. Indeed, cerebrovascular disease, otitis media, glau-
coma and chronic obstructive pulmonary disease were resili-
ent during the petiod (i.e. from 560, 350, 184 and 146 in Year
2000 to 400, 294, 279 and 235 in Year 2010, respectively). In
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addition, gender differences can be noted for diseases outside
of the top-10 list in terms of DALY's per 10 0000. For example,
glomerular disease and peptic ulcer were more significant for
men (129/the 11th and 106/the 12th) than for women (17/the
21st and 2/the 22nd) in Year 2010, and vice versa for
Alzheimer and schizophrenia (47/the 19th and 8/the 22nd for
men versus 202/the 11th and 181/the 12th for women).

Discussion

Main findings of this study

The findings on the burden of disease in Korea during the
period 2000—10 can be summarized as the following
Unipolar depression and ischemic heart disease became
more significant in DALYs during 2000—10, constituting
the top three together with cancer in the latest year. The
relative fall of diabetes
the relative rises of liver cirrhosis and MBDA during the

mellitus was contrasted with
period. Cerebrovascular disease, otitis media, glaucoma and
chronic obstructive pulmonary disease were resilient during
2000-10. Indeed, gender differences can be noted for dis-
cases outside of the top-10 list in terms of DALYs per
100 000. For example, glomerular disease and peptic ulcer
were more significant for men than for women in Year
2010, and vice versa for Alzheimer and schizophrenia.
Overall, the burden of disease in Korea is characterized by
an increasing importance of cancer, unipolar depression
and ischemic heart disease (i.e. 1681, 1508 and 562 person-
years for Year 2010 in terms of DALYs per 100 000). At
the same time, unipolar depression, liver cirrhosis and
MBDA became very common in Korea (1508, 323 and
535 person-years for 2010).

What is already known on this topic

The existing literature indicates that the burden of disease in an
advanced nation centers on cancer, unipolar depression and is-
chemic heart disease. In terms of DALYs per 10 0000 for the
entire population, the three diseases ranked the top three in
Australia for Y2003 (2567, 965 and 1325) and the top four in
Spain for Y2008 (1760, 940 and 470)."*'> These results agreed
with global statistics in 2004. The same group constituted the
top three in DALY's per 10 0000 for the entire population in a
high-income nation on average for Y2004 (1862, 1024 and
788).'° Indeed, otitis media/chronic obstructive pulmonary
disease occupied the lower echelon of the top-10 list for the
same measure in the high-income nations, e.g. the 8th (326)/
the 7th (436) in Australia for Y2003, the 5th (450)/the 10th
(260) in Spain for Y2008 and the 7th (430)/the 8th (379) in the
high-income nation on average for Y2004, But little

explanation has been done on national variations in terms of
disease burden in the developed world.

What this study adds

This study ameliorated the GBD approach, using more realis-
tic assumptions and doing more accurate estimation of YLDs
based on the IPM model. In order to calculate the YLDs of a
disease without incidence data, the GBD Study Group not-
mally uses the YLLs values from the mortality data, assuming
that the YLDs/YLLs ratio stays constant during the study
period. However, empitical results show that the YLDs/
YLLs ratio for a major disease (such as cancer) is rising over
time."> In this context, this study estimated the incidence
from the prevalence (and mortality) based on the IPM model
to estimate the average age of onset, the expected duration of
disability and the YLDs. This study also managed to con-
struct time-series data on prevalence, mortality/YLLs, inci-
dence/YLDs and DALYs for major diseases in Korea for
Y2000, Y2005 and Y2010.

Based on these approaches, this study demonstrates that
Korea is converging with other advanced nations in disease
butrden. In terms of DALY's per 100 000 for the entire popu-
lation, cancer, unipolar depression and ischemic heart disease
(which ranked the top three in Australia for Y2003, the top
four in Spain for Y2008 and the top three in a high-income
nation on average for Y2004) made the top three in Korea for
Y2010 (1681, 1508 and 562 person-years). This similarity
remained intact in the lower half of the top-10 list for the
same measure as otitis media/chronic obstructive pulmonary
disease (which ranked between the 5th and the 8th in the
nations listed above) held the 7th/the 10th positions in Korea
for Y2010 (294/235 petson-years). Korea’s convergence with
other advanced nations in disease burden might reflect their
convergence in living standards, the age structure, health be-
havior and medical technology during the past four decades.
A rise of Korea’s gross domestic product (GDP) per capita
relative to the Organization for Economic Cooperation and
Development (OECD) average [e.g from 0.28 to 0.86 (PPP,
current international dollars) during 1980—20117"] has been
accompanied by a growing proportion of the old population,
a decline of physical activity, a rise of animal food consump-
tion and an increase of body weight. Korea’s percentage of
the population aging 60 or older, which was 15% in 2009, is
likely to reach 21% in 2018, the figure of the developed

regions in 2009.%%2°

Korea’s share of agriculture workforce—
involving morte intensive physical activity than industry/set-
vices workforce—dropped from 50.7 to 14.6 during 1969—
93.”” Meanwhile, the Korean percentage of energy intake

from animal food went up from 5.1 to 14.2, with the BMI of
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male/female adolescents 17 years old jumping up from 20.8/
20.5 to 21.4 (kgm ?).”” This ‘modified (or westernized)’
dietary pattern became more robust among younger and
metropolitan residents with more education and higher
income in Korea during 1998-2005.” Korea’s convergence
with other developed nations has been apparent in medical
technology as well, especially in selective, customized disease
treatment.”” These economic, demographic, behavioral and
technological changes might have aided in shifting the central-
ity of disease from acute, physical to chronic, mental compo-
nents in Korea.

Unlike Australia, Spain and other advanced nations
during 2000—10, however, Korea has been characterized by
unusually rapid emergences of unipolar depression, liver cir-
rhosis and MBDA during the period according to the
results of this work. The share of unipolar depression in
total DALY's was 0.16 in Korea for Y2010, twice as high as
in Australia for Y2003 (0.07), Spain for Y2008 (0.08) or a
high-income nation on average for Y2004 (0.08). In terms
of DALYs per 100000 for the entire population, in add-
ition, liver cirrhosis and MBDA (which ranked the 16th and
the 8th in 2000) came to hold the 6th and the 4th positions
in 2010. These results suggest that the burden of disease in
Korea follows the pattern of other advanced nations in
general but also registers some unique characteristics
affected by Korea’s distinctive epidemiological, historical and
sociocultural contexts from other advanced nations, e.g.
higher infection of hepatitis B Virus,m higher per-capita con-
sumption of alcohol,”’ and, above all, more rapid economic
growth and more dramatic social change but no appropriate

32-35 .
Korea achieved

response in health and welfare policy.
the most rapid economic expansion in the post-1970 world
(.e. the highest average annual growth rate in GDP per
capita during 1970-2009, 111%, which is higher than
China’s 90% during 1980—2009 and five times as high as
OECD’s 21% during 1970—2009).>* This rapid economic
development was accompanied by dramatic social transitions
such as an abrupt rise of the single/nuclear family (i.e. from
8.9%/16.9 to 16.2%/28.7% during 1990-2000") and a
sudden advent of aging society in Korea (it took 115 years
in France, 24 years in Japan but only 18 years in Korea for
the proportion of elders or those aging 65 years or older to
reach 0.14 (aged society) from 0.07 (aging society)”).
Midst these dramatic social transformations, however, social
protection for women and ‘unprepared’ elders still remains
much lower in Korea than in other advanced nations includ-
ing _]apan.g’34’35
security in workplace and their excessive housework in

Korean women still suffer from their low in-

traditional gender roles” while Korean elders are directly
exposed to relative poverty, ie. the share of elderly

households whose incomes are below the half of the
average household income was 0.45 in Korea but 0.22 in
Japan and 0.13 in the OECD average for Y2008.”* Such
gaps between social change and policy response might
explain more common suicide and depression among
women and elders in contemporary Korea than other
advanced nations such as Japan (e.g the elder’s suicide rate
for Year 2006 was greater in Korea than in Japan by more
than 100%, while the ratio of women’s age-standardized
suicide rate to men’s was 0.47 in Korea and 0.42 in Japan
for the same year).” Policy measures for women’s greater
access to high-quality employment and childcare might be
crucial for their psychological well-being in Korea given
their over-representation in irregular service industry.”>°
Also, a steady extension of pension eligibility beyond the age
of 65 and a continued expansion of social expenditure for
elderly might be a priority for Korea’s government given that
public social expenditute for eldetly constituted only 1.7% of
GDP in Korea for Y2007, only a quarter of the OECD
average for the same year.”* Without these health and
welfare policy reactions to the rapid demographic and socio-
economic changes in Korea, ‘a nation of the economic
miracle’ will transform into ‘a nation of the social crisis
plagued with suicide and depression’. Korea’s such experience
might present good lessons and important health and welfare
policy implications for all nations striving for rapid economic
growth, whether they are in Africa, America, Asia, Europe or
Oceania.

Limitations of this study

First, some diseases were excluded for the low quality of their
prevalence data (e.g. asthma), while prevalence data were
missing and estimated for certain diseases in certain years (e.g;
for renal failure during 2003—05 and during 2007 —10). More
complete prevalence data might lead to a more accurate esti-
mation for the burden of disease. Secondly, a comparative
analysis of Kotea and morte other nations might bring richer
insight regarding the burden of disease. Thirdly, the extension
of this research into main risk factors in Korea is expected to
further the horizon of knowledge on the burden of disease.
In spite of these limitations, however, this work constructs
rich data on and presents a rare comparative examination of
disease burden in Korea, a nation with the most rapid demo-
graphic, socioeconomic, behavioral and technological trans-
formations in the past four decades.
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