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Socioeconomic costs of liver disease in Korea
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Background/Aims: This study analyzed the scale and trends of the social and economic costs of liver disease in Korea for 
the past 5 years. Methods: The social aspects of socioeconomic costs were projected for viral hepatitis (B15-B19), liver 
cirrhosis, malignant neoplasm of the liver (C22) and other liver diseases (K70-K76), as representative diseases by dividing 
costs into direct and indirect from 2004 to 2008. Direct costs include hospitalization, outpatient, and pharmacy costs in the 
health-care sector, and transportation and caregiver costs. Indirect costs include the future income loss due to premature 
death and the loss of productivity resulting from absence from work. Results: The social and economic costs of liver 
disease were projected to be KRW 5,858 billion in 2004, KRW 5,572 billion in 2005, KRW 8,104 billion in 2006, 
KRW 6,095 billion in 2007, and KRW 5,689 billion in 2008. The future income loss resulting from premature death is thus 
greatest, from 73.9% to 86.1%, followed by the direct medical costs, from 9.0% to 18.1%. The productivity loss resulting 
from absence from work accounts for 3.3-5.5%, followed by the direct nonmedical costs such as transportation and 
caregiver costs, at 1.5-2.5%. Conclusions: Among the socioeconomic costs of liver disease in Korea, the future income 
loss resulting from premature death is showing a decreasing trend, whereas direct medical costs are increasing 
dramatically. (Korean J Hepatol 2011;17:274-291)
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INTRODUCTION

As the human life span has been extended with the 
development of medicine, chronic diseases rather than acute 
ones have been increasing. Because it is hard to cure chronic 
liver disease completely and it should be controlled well for 
life, patients and their family members bear various burdens. 
Liver disease, one of the most representative chronic diseases, 
has showed a high prevalence rate in the East including 
South Korea and it includes chronic hepatitis, hepatic 
cirrhosis and hepatocellular carcinoma (HCC). 

Liver disease ranked the eighth among causes of death in 
South Korea in 2009, and 6,868 died of liver disease for the 
one year.1 It recorded adds the cause of fifth in males and did 
third in persons in their 40s. Moreover, the mortality rate of 

HCC showed the second highest level by following lung 
cancer and it did the highest in persons in their 40s and 50s.1 
In particular, a study estimating socioeconomic costs of 
major cause of death in South Korea revealed that the loss of 
productivity caused by premature death due to chronic liver 
disease ranked second next to that of cancer.2 The high 
mortality of liver disease in economically active persons in 
their 40s and 50s means that the importance of liver disease 
management should be recognized by considering that 
chronic liver disease influences not only individuals or 
families but also the productivity of a society.3

The cost of illness is one of the most initial economic 
evaluation methods in the healthcare and it aims to measure 
the economic burden of illness in a society in terms of 
the consumption of healthcare resources and the loss of 
productivity.4 In addition, studies on the cost of illness 
suggest the negative influence of illness and injury by using 
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Table 1. Categories of liver disease
Types of diseases (ICD-10 codes) Sub-types of diseases (ICD-10 codes)
Viral hepatitis (B15-B19) Acute hepatitis A (B15)

Acute hepatitis B (B16)
Other acute viral hepatitis (B17)
Chronic viral hepatitis (B18)
Unspecified viral hepatitis (B19)

Liver cirrhosis and other liver diseases (K70-K76) Alcoholic liver disease (K70)
Toxic liver disease (K71)
Hepatic failure, NEC (K72)
Chronic hepatitis, NEC (K73)
Fibrosis and cirrhosis of liver (K74)
Other inflammatory liver diseases (K75)
Other diseases of liver (K76)

Malignant neoplasm of liver (C22) Malignant neoplasm of liver and intrahepatic bile ducts (C22)

a monetary unit which is a universal language of decision- 
makers and policy-makers. However, their results can 
provoke a considerable difference by countries, a base year 
for estimation, types of disease, cost items, formulas for 
estimation and data for analysis among researchers and can 
have problem relating to validity or reliability.5,6 Nonetheless, 
studies on the cost of illness have been utilized as important 
indexes to prioritize the economic burdens of specific 
diseases, to determine the priority of research and development 
in National Institutes of Health, Institute of Medicine, the 
national assembly and others.6

Most previous studies on the cost of illness have dealt with 
major health risks like specific diseases2,7,8 or smoking,9-12 
alcohol-drinking13-15 and obesity16-18 and their relevant 
diseases. But, even though liver disease exerts not a few 
negative effect in South Korea with recording a high 
mortality rate especially in economically active age groups 
as one of major death causes, there has been nearly no study 
analyzing the socioeconomic burden of liver disease 
precisely in the country. Therefore, this study aims to 
estimate the socioeconomic costs of major liver diseases 
(viral infection, liver cirrhosis and others and HCC) for the 
last five years (2004-2008) to provide basic data for the 
public awareness of the importance of prevention and 
management of liver disease.

MATERIALS AND METHODS

Materials

Studies on the cost of illness have been described by 
several researchers since 1960s.6,19-21 Generally, studies on 

the cost of illness divide costs into direct, indirect and 
intangible ones and their viewpoints include a society, 
governmental institutions, employers, program providers 
and others. Most studies have measured the cost of illness 
from a societal perspective to consider its overall change 
comprehensively.22 This study selected viral hepatitis 
(B15-B19), liver cirrhosis and others (K70-K76) and HCC 
(C22) (Table 1) as representative liver diseases, and 
estimated their socioeconomic costs in 2004 to 2008 by 
classifying them into direct and indirect costs. 

Direct costs

The direct costs included direct medical costs and direct 
non-medical costs. The direct medical costs meant the sum 
of medical costs paid by outpatients and inpatients at 
medical institutions and at pharmacies to treat the liver 
disease. The total scale of treatment amount of Korean 
patients with liver disease can be investigated with health 
insurance data for items covered by the insurance at medical 
institutions and pharmacies. As the whole nation has been 
mandatorily insured through the national health insurance 
and a single system of health insurance claim data has been 
established in South Korea, various studies on cost of illness 
be conducted easily without an additional survey.23,24 This 
study estimated the medical costs for items covered by 
the insurance by calculating the treatment amount of 
liver disease for inpatients and outpatients at medical 
institutions and at pharmacies by gender, age and year based 
on the National Health Insurance Statistical Yearbook 
(Appendix 1).25 

 By considering that the rate of uninsured out-of-pocket 
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payments was 15.2%26 in 2008, the exclusion of uninsured 
items underestimates the direct medical costs eventually not 
to reflect a socioeconomic loss related with liver disease. 
Therefore, for uninsured items, the medical costs among 
direct medical costs were estimated by applying the copayment 
rate of non-benefit (Appendix 2) for the total treatment 
amount for inpatients and outpatients at medical institutions 
and at pharmacies to the total treatment amount of liver 
disease by gender, age and year.26

 The direct non-medical costs meant incidental expenses 
for the use of medical institutions or pharmacies, traffic 
costs for visits to clinics and costs of caregivers for 
inpatients. As the length of hospitalization and visiting days 
for medical service can be investigated as a whole, health 
insurance data are the most objective and comprehensive 
data to calculate direct non-medical costs. The traffic costs 
were estimated by multiplying the number of visit days of 
liver disease patients by gender and age by an average 
round-trip traffic cost per one visit. At this time, the number 
of visit days by gender and age was gained from the National 
Health Insurance Statistical Yearbook25 (Appendix 3) and 
the average round-trip traffic cost was calculated to be KRW 
1,191, KRW 1,251, KRW 1,309, KRW 1,356 and KRW 
1,475 in 2005 to 2008, respectively by applying the consumer 
price index of traffic costs27 to the average round-trip traffic 
cost per one visit to an outpatient clinic (KRW 1,475) in 
2008 Korean Health Panel Survey.28 In addition, costs of 
caregivers were regarded as personnel expenses of 
caregivers and opportunity costs of guardians of inpatients. 
The number of hospitalization days due to liver disease by 
gender and age was obtained from the National Health 
Insurance Statistical Yearbook25 (Appendix 3) and the daily 
average personnel expenses of caregivers (KRW 60,000) 
suggested by Korean caregiver societies was input as the 
personnel expenses of caregivers or the opportunity costs 
of guardians. The costs of caregivers of the patients were 
estimated by multiplying the personnel expenses by the 
number of hospitalization days.

Indirect costs

Indirect costs included lost earnings due to premature 
death caused by liver disease and loss of productivity 
following absences from work to visit medical institutions. 
The lost earnings due to premature death was estimated by 

multiplying the human loss per person by the number of 
deaths due to liver disease by gender and age and the period 
from the year after death to the average life expectancy by 
gender and age. The number of deaths due to liver disease 
was secured from Annual Report on the Cause of Death 
Statistics (Appendix 4) published annually by Statistics 
Korea. The human loss per person was calculated with the 
probability of survival, employment rate, average annual 
income and wage growth rate by gender and age in each year 
from the year after death to the average life expectancy 
(Appendix 5). Therefore, the lost earnings due to premature 
death was estimated with the number of deaths by gender 
and age from Annual Report on the Cause of Death 
Statistics,29 the average life expectancy and the survival rate 
by gender and age from Life Table,30 the employment rate by 
gender and age from Annual Report on the Economically 
Active Population Survey,31 the average annual real wage by 
gender and age from Basic Survey on Wage Structure32 and 
the real wage growth rate of industry by gender and age 
from Survey Report on the Wages and Working Hours at 
Establishments.33 At this time, this study applied a discount 
rate to convert future costs after premature death into the 
present values in each year and it reflected an individual 
time preference or an interest rate. The future costs were 
changed into the present values by dividing them by 5% 
discount rate.

The loss of productivity following absences from work to 
visit medical institutions to treat liver disease was calculated 
by gaining the numbers of hospitalization days and visit 
days due to liver disease by gender, age and year from 
the National Health Insurance Statistical Yearbook25 
(Appendix 3) and by multiplying the numbers by the 
average daily income by gender, age and year from Basic 
Survey on Wage Structure.32 Cost items for estimation, 
major indexes to calculate each cost item and sources of 
indexes are summarized in Table 2.

Methods

Direct costs (DC) consisted of direct medical costs such 
as expenses of insured and uninsured items for inpatients 
and outpatients at medical institutions and at pharmacies to 
treat liver disease and direct non-medical costs like traffic 
costs to visit medical institutions and costs of caregivers for 
inpatients. Therefore, as shown in the following formulas for 
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Table 2. Categories related to liver disease and data sources
Types 

of costs Categories Estimation variables Data sources

Direct 
costs

Direct medical 
costs

Benefit sector* Treatment amount of hospitalization, 
outpatient and pharmacy

National health insurance statistical yearbook,25 

Survey on the benefit coverage rate of national 
health insurance26

Non benefit 
sector

Treatment amount and non-benefit 
rate of hospitalization, outpatient 
and pharmacy

Direct 
non-medical 
costs

Transportation Outpatient visit day, Round-trip 
transportation cost

National health insurance statistical yearbook,25 

Report of Korea health panel survey28

Care-giver Hospitalization day, Average daily 
care-giver cost

Indirect 
costs

Future income loss due to 
premature death

Number of death, Survival rate, 
Employment rate, Average annual 
real wage, Growth rate of real 
wage, Discount rate

Annual report on the cause of death statistics,29 Life 
tables for Korea,30 Annual report on the 
economically active population survey,31 Basic 
survey on wage structure,32 Survey report on 
the wages and working hours at establishments33

Productivity loss resulting from 
absence from work

Hospitalization day, Outpatient 
visit day, Employment rate, 
Average daily wage

National health insurance statistical yearbook,25 

Annual report on the economically active population
survey,31 Basic survey on wage structure32

* It is composed costs burdened by insurer and by beneficiary.

estimation, the direct medical costs were estimated by 
summing the total treatment amount of inpatients (IP) and 
outpatients (OP) and at pharmacies (P) based on the health 
insurance data by gender, age and disease (Appendix 1) and 
the value of multiplying the total treatment amount by the 
rate of uninsured out-of pocket payments to the total 
treatment amount of each group (α, β, γ) (Appendix 2). In 
addition, the traffic costs were obtained by multiplying the 
number of visit days (OV) by gender, age and disease 
(Appendix 3) by the average round-trip traffic costs per one 
visit to outpatient clinic (MT), and the costs of caregivers 
were done by multiplying the number of hospitalization days 
by gender, age and disease (IV) (Appendix 3) by the daily 
average personnel expenses of caregivers (MC).

 







        






 ×






 ×

DC = direct costs
i = 1, 2, …, n disease, j = 1, 2 gender, k = 0, 1, …, n age 
IPijk = total treatment amount of inpatients of i, j 

and k in health insurance data

OPijk = total treatment amount of outpatients of i, j
and k in health insurance data

Pijk = total treatment amount at pharmacies of i, 
j and k in health insurance data

α = rate of uninsured out-of pocket payments to total 
treatment amount of inpatients

β = rate of uninsured out-of pocket payments to total 
treatment amount of outpatients

γ = rate of uninsured out-of pocket payments to total 
treatment amount at pharmacies

OVijk = number of visit days of i, j and k 
MTj = average round-trip traffic costs per one visit

to an outpatient clinic of j
IVijk = number of hospitalization days of i, j and k, MC = 

daily average costs of caregivers

Indirect costs included the lost earnings due to premature 
death by liver disease and the loss of productivity following 
absences from work to visit medical institutions. The lost 
earnings due to premature death could be determined by 
how to measure the human value and methods for the 
measurement were gross loss of output or human capital 
approach and net loss of output approach. The former 
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converts the total labor income of premature deaths into the 
present value and the latter deducts future consumption from 
the estimate of the former. 

Future income of premature deaths was estimated by 
applying the most common gross loss of output or human 
capital approach.34 So, the lost earnings of premature 
deaths due to liver disease were calculated by multiplying 
the human loss by gender and age (Appendix 5) obtained 
with the survival rate by gender and age (S), the employment 
rate (E), the yearly average real wage (YW), the real wage 
growth rate (WR) and the discount rate (r) by the number of 
deaths due to liver disease by gender, age and disease (D) 
(Appendix 4).

 





 ××


×

×
×  

HCC = lost earnings due to premature death
i = 1, 2, …, n disease, j = 1, 2 gender, k = 0, 1, …, n age, τ 
= years

Di,j,k = number of deaths of i, j and k


  = probability of survival of a person with j and k in 

k+τ


= employment rate of a person with j and k in k+τ


= yearly average real wage of a person with j
and k in k+τ 

   = real wage growth rate in k+τ, r = discount rate

The loss of productivity following absences from work to 
visit medical institutions to treat liver disease (PLC) was 
estimated by multiplying the sum of the number of 
hospitalization days by gender, age and disease (IV) and a 
third of the number of visit days (OV) (Appendix 3) by the 
employment rate by gender and age (E) and the daily 
average wage by gender and age (DW). At this time, to 
revise the difference in the loss of productivity between 
outpatients and inpatients, the rate of physician productivity 
for outpatients to that for inpatients suggested by Noh et 
al14 and Jung and Ko2 was applied. The number of non 
productive days was calculated by adding one third of the 
number of visit days to the number of hospitalization days.

  ××

PLC = loss of productivity following sick leave
i = 1, 2, …, n disease, j = 1, 2 gender, k = 0, 1, …, n age
IVijk = number of hospitalization days of i, j and k 
OVijk = number of visit days of i, j and k
Ejk = employment rate of j and k 
DWjk = daily average wage of j and k 

RESULTS

Direct costs

 The medical costs of inpatients and outpatients at 
medical institutions and at pharmacies to treat liver disease 
or the sum of benefits paid by the insurer, legal out-of pocket 
payments and uninsured out-of pocket payments, increased 
1.8 times from KRW 588.7 billion  in 2004 to KRW 1,032.2 
billion in 2008. For the costs by gender, those of males 
became 1.7 times from KRW 417.5 billion to KRW 724.3 
billion  and those of females did 1.8 times from KRW 171.2 
billion to KRW 307.9 billion, respectively for the same 
period. The medical costs of males and females accounted 
for 70.2% and 29.8% of the total costs, respectively in 2008 
and the rate of males was 2.4 times higher than that of 
females. The rate of medical costs by age recorded the 
highest level or 27.0-28.7% in the patients in their 50s, and 
those in their 40s (21.3-23.5%), 60s (21.1-22.0%), 30s 
(10.7-11.0%) and 70s (8.4-9.5%) (Table 3). 

Traffic costs went up 1.3 times from KRW 5.5 billion in 
2004 to KRW 7 billion in 2008. The traffic costs of males 
increased 1.3 times from 3.6 to KRW 4.5 billion and those of 
females did from KRW 1.9 billion  to KRW 2.5 billion, 
respectively for the same period. The rate of traffic costs was 
found to be 1.8 times higher in males than in female by 
recording 64.4% and 35.6%, respectively in 2008. The 
traffic costs by age accounted for the largest portion or 
23.1-25.6% in liver disease patients in their 40s, and those in 
their 50s (21.8-24.6%), 30s (15.8-17.1%), 60s (15.7-16.7%) 
and 20s (8.7-9.4%) (Table 4).

The personnel expenses of paid caregivers or the opportunity 
costs of guardians to care inpatients with liver disease 
increased 1.2 times from KRW 111.5 billion in 2004 to 
KRW 133 billion in 2008. The costs of males became higher 
1.2 times from KRW 82.9 billion to KRW 95.4 billion and 
those of females did 1.3 times from KRW 28.6 billion to 
KRW 37.7 billion, respectively. In addition, the rates of 
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Table 3. Direct medical costs related to liver disease (units: KRW 1,000,000, %)

2004 2005 2006 2007 2008

Male <10 1,830 0.4 2,115 0.5 2,018 0.4 2,102 0.3 2,404 0.3

10-19 5,111 1.2 5,548 1.2 5,519 1.1 6,004 0.9 6,509 0.9

20-29 18,793 4.5 21,924 4.7 24,934 4.8 28,882 4.5 34,844 4.8

30-39 45,585 10.9 50,670 10.9 57,449 11.1 71,029 11.1 81,248 11.2

40-49 106,053 25.4 114,954 24.7 125,232 24.1 150,287 23.4 165,158 22.8

50-59 116,747 28.0 132,826 28.5 152,168 29.3 191,676 29.9 213,519 29.5

60-69 88,944 21.3 97,310 20.9 106,325 20.5 131,657 20.5 150,574 20.8

70-79 29,417 7.1 34,788 7.5 39,491 7.6 50,954 8.0 59,697 8.2

≥80 5,027 1.2 5,862 1.3 6,616 1.3 8,528 1.3 10,323 1.4

Total 417,507 100.0 465,996 100.0 519,751 100.0 641,117 100.0 724,276 100.0

Female <10 1,408 0.8 1,480 0.8 1,381 0.7 1,567 0.6 1,828 0.6

10-19 2,429 1.4 2,560 1.4 2,770 1.3 2,971 1.1 3,697 1.2

20-29 10,337 6.0 12,062 6.4 14,363 6.8 16,209 6.1 20,141 6.5

30-39 17,502 10.2 19,902 10.5 21,594 10.2 26,630 10.0 32,187 10.5

40-49 32,148 18.8 35,605 18.8 39,874 18.8 48,513 18.3 54,439 17.7

50-59 42,147 24.6 46,485 24.5 52,795 24.9 68,222 25.7 79,026 25.7

60-69 40,348 23.6 43,799 23.1 48,180 22.7 60,805 22.9 68,949 22.4

70-79 20,207 11.8 22,729 12.0 25,425 12.0 32,237 12.2 38,227 12.4

≥80 4,666 2.7 5,205 2.7 5,852 2.8 8,017 3.0 9,444 3.1

Total 171,193 100.0 189,828 100.0 212,232 100.0 265,171 100.0 307,939 100.0

Overall <10 3,238 0.6 3,595 0.6 3,400 0.5 3,669 0.4 4,232 0.4

10-19 7,541 1.3 8,108 1.2 8,289 1.1 8,974 1.0 10,206 1.0

20-29 29,130 5.0 33,985 5.2 39,296 5.4 45,091 5.0 54,985 5.3

30-39 63,087 10.7 70,573 10.8 79,043 10.8 97,659 10.8 113,435 11.0

40-49 138,201 23.5 150,559 23.0 165,106 22.6 198,800 21.9 219,598 21.3

50-59 158,894 27.0 179,311 27.3 204,962 28.0 259,898 28.7 292,544 28.3

60-69 129,291 22.0 141,109 21.5 154,505 21.1 192,462 21.2 219,524 21.3

70-79 49,624 8.4 57,517 8.8 64,916 8.9 83,190 9.2 97,924 9.5

≥80 9,693 1.7 11,067 1.7 12,467 1.7 16,545 1.8 19,767 1.9

Total 588,700 100.0 655,824 100.0 731,984 100.0 906,288 100.0 1,032,215 100.0

costs of caregivers in male patients recorded 71.7% and 
28.3%, respectively in 2008 and the rate of males was 2.5 
times higher than that of females. The rate of costs of 
caregivers by age showed the highest level or 24.3-26.5% in 
the patients in their 50s, and those in their 60s (21.1-22.1%), 
40s (18.8- 23.7%), 70s (10.0-13.1%) and 30s (9.4-10.8%) 
(Table 5).

Indirect costs

Indirect costs included the lost earnings due to premature 

death caused by liver disease and the loss of productivity 
following absences from work. The lost earnings due to 
premature death reduced from KRW 4,925 billion in 2004 to 
KRW 4,205.1 billion in 2008 by 14.6% and the lost earnings 
of males declined from KRW 4,623.7 billion to KRW  
3,934.5 billion by 14.9% and those of females did from 
KRW 301.4 billion to KRW 270.6 billion by 10.2%, 
respectively. The rates of lost earnings in males and females 
with liver disease were 93.6% and 6.4%, respectively in 
2008, so the rate of males was 14.5 times higher than that of 
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Table 4. Transportation costs related to liver disease (units: KRW 1,000,000, %)

2004 2005 2006 2007 2008

Male <10 33 0.9 34 0.9 32 0.8 29 0.7 28 0.6

10-19 113 3.2 127 3.3 124 3.0 120 2.7 121 2.7

20-29 314 8.8 339 8.8 373 9.0 364 8.3 374 8.3

30-39 637 17.8 675 17.4 717 17.3 749 17.0 752 16.7

40-49 967 27.0 1,024 26.4 1,063 25.7 1,110 25.2 1,099 24.4

50-59 781 21.8 879 22.7 967 23.4 1,064 24.2 1,107 24.5

60-69 548 15.3 584 15.1 625 15.1 689 15.7 723 16.0

70-79 162 4.5 187 4.8 211 5.1 246 5.6 271 6.0

≥80 22 0.6 25 0.7 28 0.7 31 0.7 36 0.8

Total 3,578 100.0 3,874 100.0 4,139 100.0 4,401 100.0 4,510 100.0

Female <10 26 1.3 26 1.3 26 1.2 23 1.0 22 0.9

10-19 56 2.9 58 2.8 60 2.7 57 2.4 58 2.3

20-29 195 10.3 211 10.2 226 10.2 225 9.5 238 9.5

30-39 303 15.9 321 15.5 333 15.1 346 14.7 356 14.3

40-49 434 22.8 469 22.6 486 22.0 508 21.6 517 20.8

50-59 414 21.7 474 22.8 521 23.5 576 24.4 619 24.8

60-69 328 17.2 352 17.0 378 17.1 412 17.5 446 17.9

70-79 128 6.7 143 6.9 159 7.2 183 7.8 204 8.2

≥80 20 1.1 23 1.1 25 1.1 29 1.2 33 1.3

Total 1,905 100.0 2,078 100.0 2,215 100.0 2,359 100.0 2,493 100.0

Overall <10 59 1.1 60 1.0 58 0.9 52 0.8 50 0.7

10-19 169 3.1 185 3.1 183 2.9 176 2.6 179 2.6

20-29 509 9.3 550 9.3 599 9.4 589 8.7 611 8.7

30-39 940 17.1 996 16.7 1,050 16.5 1,095 16.2 1,108 15.8

40-49 1,401 25.6 1,494 25.1 1,549 24.4 1,619 24.0 1,616 23.1

50-59 1,195 21.8 1,353 22.7 1,487 23.4 1,640 24.3 1,726 24.6

60-69 876 16.0 936 15.7 1,003 15.8 1,100 16.3 1,170 16.7

70-79 290 5.3 330 5.6 370 5.8 429 6.3 475 6.8

≥80 43 0.8 48 0.8 53 0.8 60 0.9 69 1.0

Total 5,482 100.0 5,952 100.0 6,353 100.0 6,760 100.0 7,003 100.0

females. The rate by age recorded the highest level or 
39.4-44.0% in liver disease patients in their 40s, and those in 
their 50s (21.1-33.9%), 30s (9.1-22.2%), 60s (7.9-13.1%) and 
70s (1.1-3.5%). This showed the premature deaths in 
economically active age groups provoked a significant 
social loss of productivity (Table 6).

The scale of loss of productivity following absences from 
work to treat liver disease went up 1.4 times from KRW 
227.3 billion in 2004 to KRW 311.2 billion in 2008 and the 

scale of males was raised 1.3 times from KRW 183.8 billion 
to KRW 247.6 billion and those of females was 1.5 times 
from KRW 43.5 billion to KRW 63.6 billion, respectively 
for the same period. The rates of loss of productivity in 
males and females accounted for 79.6% and 20.4%, 
respectively in 2008 and that of males was found to be 3.9 
times higher than that of females. The loss of productivity by 
age recorded the highest level or 27.0-32.1% in liver disease 
patients in their 40s, and those in their 50s (26.7-30.0%), 60s 
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Table 5. Caregiver costs related to liver disease (units: KRW 1,000,000, %)

2004 2005 2006 2007 2008

Male <10 342 0.4 403 0.5 343 0.4 303 0.3 372 0.4

10-19 659 0.8 627 0.8 687 0.8 681 0.8 936 1.0

20-29 3,384 4.1 3,715 4.5 4,091 4.9 3,793 4.2 5,346 5.6

30-39 8,905 10.7 8,566 10.3 8,933 10.6 8,883 9.8 10,441 11.0

40-49 21,581 26.0 20,289 24.4 19,447 23.1 19,965 22.1 19,704 20.7

50-59 22,781 27.5 23,426 28.2 23,335 27.7 25,525 28.3 25,247 26.5

60-69 17,480 21.1 17,631 21.2 17,753 21.1 19,517 21.6 20,382 21.4

70-79 6,467 7.8 7,042 8.5 7,947 9.4 9,463 10.5 10,289 10.8

≥80 1,301 1.6 1,527 1.8 1,738 2.1 2,200 2.4 2,657 2.8

Total 82,899 100.0 83,227 100.0 84,274 100.0 90,331 100.0 95,375 100.0

Female <10 248 0.9 278 1.0 235 0.8 224 0.7 297 0.8

10-19 264 0.9 289 1.0 308 1.0 320 1.0 500 1.3

20-29 1,375 4.8 1,583 5.4 2,040 6.6 1,907 5.6 2,993 7.9

30-39 2,306 8.1 2,414 8.2 2,656 8.6 2,744 8.1 3,935 10.5

40-49 4,870 17.1 4,770 16.3 4,619 14.9 4,997 14.8 5,302 14.1

50-59 6,277 22.0 6,414 21.9 6,252 20.2 6,812 20.2 7,082 18.8

60-69 7,066 24.7 7,022 23.9 7,257 23.5 7,899 23.4 7,677 20.4

70-79 4,710 16.5 4,981 17.0 5,593 18.1 6,337 18.8 7,097 18.8

≥80 1,451 5.1 1,576 5.4 1,975 6.4 2,550 7.6 2,789 7.4

Total 28,566 100.0 29,327 100.0 30,935 100.0 33,790 100.0 37,673 100.0

Overall <10 590 0.5 680 0.6 578 0.5 527 0.4 669 0.5

10-19 922 0.8 916 0.8 994 0.9 1,002 0.8 1,436 1.1

20-29 4,759 4.3 5,298 4.7 6,131 5.3 5,700 4.6 8,339 6.3

30-39 11,210 10.1 10,981 9.8 11,589 10.1 11,627 9.4 14,377 10.8

40-49 26,451 23.7 25,059 22.3 24,066 20.9 24,962 20.1 25,006 18.8

50-59 29,059 26.1 29,840 26.5 29,587 25.7 32,337 26.1 32,329 24.3

60-69 24,545 22.0 24,653 21.9 25,010 21.7 27,416 22.1 28,059 21.1

70-79 11,177 10.0 12,023 10.7 13,540 11.8 15,800 12.7 17,387 13.1

≥80 2,752 2.5 3,104 2.8 3,714 3.2 4,750 3.8 5,446 4.1

Total 111,465 100.0 112,554 100.0 115,209 100.0 124,121 100.0 133,047 100.0

(14.1-15.2%), 30s (13.9-15.4%) and 70s (5.7-7.9%) (Table 7).

Overall costs
When all socioeconomic costs of liver disease for the last 

five years were put together, they recorded KRW 5,858 
billion, KRW 5,572.4 billion, KRW 8,104.3 billion, KRW 
6,095.2 billion and KRW 5,688.6 billion in 2004 to 2008, 
respectively. According to cost items, the lost earnings 

caused by liver disease-related premature death accounted 
for the largest portion of the total socioeconomic costs or 
73.9-86.1%, and the rates of direct medical costs, the loss of 
productivity following sick leave and direct non-medical 
costs such as traffic costs and costs of caregivers were 
9.0-18.1%, 3.3- 5.5% and 1.5-2.5%, respectively. In 
particular, the rate of lost earnings out of the total 
socioeconomic costs slightly decreased from 2004 to 2008 but 
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Table 6. Future income loss due to premature death related to liver disease (units: KRW 1,000,000, %)

2004 2005 2006 2007 2008

Male <10 14,618 0.3 12,436 0.3 10,407 0.2 7,757 0.2 2,834 0.1

10-19 6,103 0.1 3,820 0.1 11,975 0.2 5,584 0.1 5,433 0.1

20-29 46,797 1.0 47,830 1.1 206,939 3.2 33,442 0.8 30,262 0.8

30-39 592,777 12.8 459,006 10.8 1,460,125 22.4 415,465 9.3 347,706 8.8

40-49 2,075,455 44.9 1,868,067 44.0 2,922,508 44.9 1,937,486 43.5 1,578,378 40.1

50-59 1,290,001 27.9 1,252,887 29.5 1,359,083 20.9 1,404,538 31.6 1,350,872 34.3

60-69 515,947 11.2 508,438 12.0 478,007 7.3 535,303 12.0 494,823 12.6

70-79 81,967 1.8 91,478 2.2 61,793 1.0 112,891 2.5 124,199 3.2

Total 4,623,664 100.0 4,243,963 100.0 6,510,836 100.0 4,452,467 100.0 3,934,506 100.0

Female <10 2,588 0.9 1,979 0.6 1,040 0.2 2,600 0.8 1,118 0.4

10-19 2,673 0.9 2,593 0.8 3,768 0.8 1,691 0.5 1,288 0.5

20-29 10,625 3.5 12,287 4.0 28,656 6.1 10,130 3.3 6,764 2.5

30-39 41,264 13.7 47,154 15.2 88,517 18.8 43,874 14.1 33,107 12.2

40-49 92,915 30.8 97,800 31.6 147,442 31.3 84,617 27.2 78,624 29.1

50-59 78,259 26.0 76,998 24.9 111,820 23.7 86,067 27.7 74,526 27.5

60-69 56,849 18.9 53,409 17.2 71,884 15.3 60,419 19.4 53,926 19.9

70-79 16,181 5.4 17,654 5.7 17,872 3.8 21,870 7.0 21,266 7.9

Total 301,355 100.0 309,874 100.0 470,999 100.0 311,268 100.0 270,618 100.0

Overall <10 17,206 0.4 14,415 0.3 11,447 0.2 10,357 0.2 3,951 0.1

10-19 8,776 0.2 6,413 0.1 15,743 0.2 7,276 0.2 6,721 0.2

20-29 57,422 1.2 60,117 1.3 235,595 3.4 43,571 0.9 37,026 0.9

30-39 634,042 12.9 506,161 11.1 1,548,641 22.2 459,339 9.6 380,813 9.1

40-49 2,168,370 44.0 1,965,867 43.2 3,069,950 44.0 2,022,102 42.5 1,657,002 39.4

50-59 1,368,259 27.8 1,329,886 29.2 1,470,902 21.1 1,490,605 31.3 1,425,398 33.9

60-69 572,797 11.6 561,847 12.3 549,892 7.9 595,723 12.5 548,749 13.1

70-79 98,148 2.0 109,132 2.4 79,665 1.1 134,761 2.8 145,464 3.5

Total 4,925,019 100.0 4,553,837 100.0 6,981,835 100.0 4,763,735 100.0 4,205,124 100.0

the rate of direct medical costs or costs paid by health 
insurance sharply increased (Table 8).

Analysis on the socioeconomic costs of liver disease by 
gender and age revealed that 88.0-90.7% of the total costs 
were incurred in males, and the rate of patients with liver 
disease in their 40s showed the highest (34.9-41.2%) and the 
rates of those in their 50s and 30s followed it by recording 
22.0-32.4% and 9.8-20.7%, respectively. The costs of males 
were higher in those in their 40s (36.7-42.7%), 50s (21.8- 
33.3%) and 30s (9.5-21.2%) in the order and those of 
females were higher in those in their 50s (23.8-26.2%), 40s 

(22.3-26.5%) and 60s (17.8-20.9%) in the order (Table 9).

DISCUSSION

 Liver disease is one of major death causes in South Korea 
and the number of deaths caused by it tends to be high in 
economically active age groups as a representative disease 
provoking a significant loss of productivity due to premature 
death. In 2001, liver disease ranked fifth among death causes 
in South Korea but its loss of productivity due to premature 
death was found to be the highest except cancer which is the 
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Table 7. Productivity loss resulting from absence from work related to liver disease (units: KRW 1,000,000, %)

2004 2005 2006 2007 2008

Male 10-19 1,441 0.8 1,563 0.8 1,651 0.8 1,530 0.7 1,488 0.6

20-29 6,923 3.8 7,930 4.0 8,970 4.2 8,537 3.6 10,259 4.1

30-39 27,496 15.0 28,973 14.7 30,629 14.3 31,784 13.5 34,725 14.0

40-49 62,796 34.2 64,339 32.7 66,780 31.1 71,473 30.3 71,140 28.7

50-59 51,136 27.8 57,456 29.2 65,044 30.3 74,256 31.5 76,184 30.8

60-69 25,313 13.8 26,652 13.5 29,724 13.8 33,663 14.3 36,775 14.9

70-79 8,715 4.7 9,915 5.0 12,170 5.7 14,845 6.3 17,012 6.9

Total 183,820 100.0 196,828 100.0 214,969 100.0 236,089 100.0 247,582 100.0

Female 10-19 722 1.7 823 1.7 920 1.7 929 1.6 999 1.6

20-29 3,770 8.7 4,296 9.1 4,940 9.2 4,768 8.2 5,917 9.3

30-39 7,488 17.2 8,126 17.2 8,778 16.3 9,183 15.8 10,965 17.2

40-49 10,048 23.1 11,022 23.3 11,787 21.8 12,400 21.3 12,971 20.4

50-59 9,518 21.9 10,805 22.8 12,170 22.5 13,909 23.9 14,548 22.9

60-69 7,712 17.7 7,816 16.5 9,537 17.7 10,352 17.8 10,602 16.7

70-79 4,212 9.7 4,489 9.5 5,863 10.9 6,696 11.5 7,613 12.0

Total 43,469 100.0 47,378 100.0 53,995 100.0 58,236 100.0 63,615 100.0

Overall 10-19 2,163 1.0 2,386 1.0 2,571 1.0 2,458 0.8 2,487 0.8

20-29 10,694 4.7 12,227 5.0 13,911 5.2 13,305 4.5 16,177 5.2

30-39 34,984 15.4 37,100 15.2 39,407 14.7 40,967 13.9 45,690 14.7

40-49 72,843 32.1 75,361 30.9 78,567 29.2 83,873 28.5 84,111 27.0

50-59 60,654 26.7 68,261 28.0 77,215 28.7 88,165 30.0 90,732 29.2

60-69 33,025 14.5 34,467 14.1 39,261 14.6 44,015 15.0 47,376 15.2

70-79 12,927 5.7 14,405 5.9 18,032 6.7 21,541 7.3 24,625 7.9

Total 227,290 100.0 244,206 100.0 268,963 100.0 294,325 100.0 311,198 100.0

number one death cause. Although liver disease leads to a 
considerable socioeconomic loss in the country like this, 
basic studies to establish liver disease-related health insurance 
policies are insufficient. Therefore, this study was conducted 
to provide basic data for policy making for the prevention 
and the management of liver disease in the future by 
estimating the socioeconomic costs of major liver diseases 
for the last five years from a societal perspective.

Liver diseases analyzed in this study were viral hepatitis 
(B15-B19), liver cirrhosis and other liver disease (K70-K76) 
and HCC (C22) and the costs of them were estimated by 
dividing them largely into direct and indirect costs. The 
directs costs contained the treatment amount covered and 
not covered by health insurance for inpatients and outpatients 
at medical institutions and at pharmacies, the traffic costs to 

visit medical institutions and the personnel expenses of 
caregivers or the opportunity costs of guardians for inpatients. 
The indirect costs did the lost earnings caused by liver 
disease-related premature death and the loss of productivity 
following absences from work to visit medical institutions.

According to the results, the socioeconomic costs of liver 
disease were estimated to be KRW 5,858 billion, KRW 
5,572.4 billion, KRW 8,104.3 billion, KRW 6,095.2 billion 
and KRW 5,688.6 billion from 2004 to 2008, respectively. 
By the cost items, the lost earnings caused by liver 
disease-related premature death accounted for the largest 
portion of the total costs or 73.9-86.1%, and the direct 
medical costs (9.0-18.1%), the loss of productivity 
following sick leave (3.3-5.5%) and the traffic costs and 
the costs of caregivers (1.5-2.5%) followed it in the order. 



284 The Korean Journal of Hepatology Vol. 17. No. 4, December 2011

Table 8. Socioeconomic costs of liver disease (units: KRW 1,000,000, %)

Categories 2004 2005 2006 2007 2008

Direct
costs

Direct 
medical 
costs

Benefit sector* 467,088 8.0 525,685 9.4 615,357 7.6 770,622 12.6 857,822 15.1

Non benefit 
sector

121,612 2.1 130,139 2.3 116,627 1.4 135,666 2.2 174,393 3.1

Subtotal 588,700 10.0 655,824 11.8 731,984 9.0 906,288 14.9 1,032,215 18.1

Direct 
non-
medical 
costs

Transportation 5,482 0.1 5,952 0.1 6,353 0.1 6,760 0.1 7,003 0.1

Care-giver 111,465 1.9 112,554 2.0 115,209 1.4 124,121 2.0 133,047 2.3

Subtotal 116,948 2.0 118,506 2.1 121,563 1.5 130,881 2.1 140,050 2.5

Subtotal 705,648 12.0 774,330 13.9 853,547 10.5 1,037,169 17.0 1,172,266 20.6

Indirect 
costs

Future income loss
due to premature death

4,925,019 84.1 4,553,837 81.7 6,981,835 86.1 4,763,735 78.2 4,205,124 73.9

Productivity loss
resulting from
absence from work

227,290 3.9 244,206 4.4 268,963 3.3 294,325 4.8 311,198 5.5

Subtotal 5,152,308 88.0 4,798,044 86.1 7,250,798 89.5 5,058,060 83.0 4,516,322 79.4

Total 5,857,956 100.0 5,572,374 100.0 8,104,345 100.0 6,095,229 100.0 5,688,587 100.0
* It is composed costs burdened by insurer and by beneficiary.

Out of the total socioeconomic costs of liver disease, 
88.0-90.7% were incurred in males, and the costs by age 
showed higher rate in the patients in their 40s (34.9-41.2%), 
50s (22.0-32.4%) and 30s (9.8-20.7%) in the order. 

A study of Jung and Ko2 estimated the socioeconomic 
costs of the top five diseases for death causes in South Korea 
by classifying the costs into direct and indirect costs. In their 
study, the direct costs included medical expenditures, traffic 
costs and costs of guardians and the indirect costs did costs 
of lost workdays due to illness and lost earnings due to 
premature death. They reported that the costs of cancer 
(malignant neoplasm) or number one death cause, cerebrova-
scular disease, heart disease, diabetes and liver disease were 
KRW 7,735.8 billion, KRW 2,313.8 billion, KRW 2,141.7 
billion, KRW 1,158.8 billion and KRW 2,620.1 billion, 
respectively. For liver disease, the lost earnings due to 
premature death accounted for 88.3% of the total costs and 
rates of the medical expenditures of inpatients and 
outpatients, the costs of lost workdays, the costs of 
caregivers and the traffic costs recorded 7.7%, 2.4%, 1.1% 
and 0.5%, respectively.

In the comparison of the results between their study and 
this one, the study of Jung and Ko2 showed that the socioeconomic 
costs of liver disease were estimated to be KRW 2,620.1 
billion in 2001 while this study found that the costs were 

done to be KRW 5,858 billion in 2004, so the difference in 
the costs was significant. That is considered to result from 
not only the difference in the year of estimation and the 
methodologies but also the exclusion of the costs at 
pharmacies, which accounted for a considerable portion in 
the total costs, in the study of Jung and Ko.2 But, the finding 
that the rate of lost earnings due to premature death recorded 
the highest level among the socioeconomic costs of liver 
disease and the lost earnings by age showed the highest rates 
in economically active persons in their 30s, 40s and 50s, 
tended to be similar in both of the two studies and it led to a 
large influence on the loss of productivity in the society at 
large.

In addition, studies estimating the socioeconomic costs of 
disease have been reported continuously in Canada since 
1986. A study calculating the socioeconomic costs by classifying 
total disease into 20 groups such as cardiovascular disease, 
musculoskeletal disease and cancer with the data in 1998 
was published.34 The study in Canada34 largely divided the 
costs of diseases into direct and indirect costs, and the direct 
costs included treatment amount at medical institutions, 
drug expenditures and doctor bills and the indirect costs 
contained death costs and costs of prevalence of short- and 
long-term disorder. According to its results, although it did 
not examine liver disease specifically, the direct and indirect 
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Table 9. Socioeconomic costs of liver disease stratified according to sex and age group (units: KRW 1,000,000, %)

2004 2005 2006 2007 2008

Male <10 16,823 0.3 14,988 0.3 12,800 0.2 10,191 0.2 5,638 0.1

10-19 13,427 0.3 11,685 0.2 19,956 0.3 13,919 0.3 14,487 0.3

20-29 76,211 1.4 81,738 1.6 245,307 3.3 75,018 1.4 81,085 1.6

30-39 675,400 12.7 547,890 11.0 1,557,853 21.2 527,910 9.7 474,872 9.5

40-49 2,266,852 42.7 2,068,673 41.4 3,135,030 42.7 2,180,321 40.2 1,835,479 36.7

50-59 1,481,446 27.9 1,467,474 29.4 1,600,597 21.8 1,697,059 31.3 1,666,929 33.3

60-69 648,232 12.2 650,615 13.0 632,434 8.6 720,829 13.3 703,277 14.0

70-79 126,728 2.4 143,410 2.9 121,612 1.7 188,399 3.5 211,468 4.2

≥80 6,350 0.1 7,414 0.1 8,382 0.1 10,759 0.2 13,016 0.3

Total 5,311,468 100.0 4,993,888 100.0 7,333,969 100.0 5,424,405 100.0 5,006,249 100.0

Female <10 4,270 0.8 3,763 0.7 2,682 0.3 4,414 0.7 3,265 0.5

10-19 6,144 1.1 6,323 1.1 7,826 1.0 5,968 0.9 6,542 1.0

20-29 26,302 4.8 30,439 5.3 50,225 6.5 33,239 5.0 36,053 5.3

30-39 68,863 12.6 77,917 13.5 121,878 15.8 82,777 12.3 80,550 11.8

40-49 140,415 25.7 149,666 25.9 204,208 26.5 151,035 22.5 151,853 22.3

50-59 136,615 25.0 141,176 24.4 183,558 23.8 175,586 26.2 175,801 25.8

60-69 112,303 20.5 112,398 19.4 137,236 17.8 139,887 20.9 141,600 20.8

70-79 45,438 8.3 49,996 8.6 54,912 7.1 67,323 10.0 74,407 10.9

≥80 6,137 1.1 6,804 1.2 7,852 1.0 10,596 1.6 12,266 1.8

Total 546,488 100.0 578,485 100.0 770,376 100.0 670,824 100.0 682,338 100.0

Overall <10 21,093 0.4 18,750 0.3 15,483 0.2 14,605 0.2 8,902 0.2

10-19 19,571 0.3 18,008 0.3 27,780 0.3 19,886 0.3 21,029 0.4

20-29 102,514 1.7 112,177 2.0 295,532 3.6 108,256 1.8 117,138 2.1

30-39 744,263 12.7 625,811 11.2 1,679,730 20.7 610,687 10.0 555,423 9.8

40-49 2,407,266 41.1 2,218,340 39.8 3,339,238 41.2 2,331,356 38.2 1,987,333 34.9

50-59 1,618,061 27.6 1,608,651 28.9 1,784,153 22.0 1,872,645 30.7 1,842,729 32.4

60-69 760,534 13.0 763,012 13.7 769,671 9.5 860,716 14.1 844,878 14.9

70-79 172,166 2.9 193,407 3.5 176,523 2.2 255,721 4.2 285,875 5.0

≥80 12,488 0.2 14,219 0.3 16,234 0.2 21,355 0.4 25,282 0.4

Total 5,857,956 100.0 5,572,373 100.0 8,104,345 100.0 6,095,229 100.0 5,688,587 100.0

costs of the digestive disease including liver disease accounted 
for 4.2% (USD 3.54 billion) and 3.1% (USD 2.31) of the 
costs of total diseases and their sum recorded 7.3% (USD 
5.85 billion). As the study in Canada found that the weight of 
direct costs incurred by visiting medical institutions directly 
to treat digestive disease were estimated to be larger than 
that of indirect costs such as death costs, the finding was 
different from that of Korean studies investigating only liver 
disease.

This study is meaningful as the latest study on estimation 
of the socioeconomic costs of liver disease for the longest 
period. Moreover, because it calculated the costs from a 
societal perspective, it included the extensive effect of liver 
disease on the society at large. In particular, all Koreans have 
been insured mandatorily and the country has established a 
single insurance claim system so that the total scale of 
healthcare utilization except uninsured items can be grasped 
when liver disease patients utilize medical institutions or 
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pharmacies. As this study used these health insurance data to 
estimate direct medical costs, direct non-medical costs (traffic 
costs, costs of caregivers) and the loss of productivity 
following sick leave, the validity and the reliability of results 
of this study were expected to be enhanced. However, for 
direct medical costs, uninsured items not paid by the health 
insurance system needed to be included to calculate actual 
costs exactly but this study gained the uninsured medical 
costs by estimating them with the rate of uninsured out-of 
pocket payments26 in South Korea published by National 
Health Insurance Corporation every year since 2004. But, 
the data had a limitation that they did not include those about 
packs of prepared herb medicine in the oriental medicine 
and health improving agents like vitamin supplements at 
pharmacies. Although this study utilized the best available 
data and methodology to enhance the reliability and the 
utilization of the results, it had some limitations as follows.

First, in the process of investigating the healthcare utilization 
with the health insurance data related to liver disease, the 
data were extracted with only principal diagnosis as a standard 
with excluding liver disease as additional diagnosis, so the 
directs costs and the loss of productivity following sick 
leave could be underestimated. Second, costs of driving cars 
to visit outpatient clinics due to liver disease were excluded 
from the mean traffic costs so that the average round-trip 
traffic costs per one visit to an outpatient clinic could be 
underestimated. Third, for costs of caregivers for inpatients 
with liver disease, the nursing of guardians or paid caregivers 
might be determined by the severity of disease and the costs 
of caregivers could be incurred at home as well as at medical 
institutions. However, because of no data about the rate of 
the care-giving at home and the correlation between the 
severity of disease and the utilization rate of care-giving 
service, this study limited cases to calculate the costs of 
caregivers to inpatients at medical institutions, so the costs 
of caregivers was estimated on the assumption that the 
inpatients needed full-time care-giving. Fourth, in the 
process of estimating the future income loss due to premature 
death caused by liver disease and the loss of productivity 
following sick leave, this study analyzed only employees 
with income except unemployed persons (job seekers) and 
economically inactive population (housewives, students and 
persons waiting to enter the army) among the working-age 
group aged over 15 years to calculate the scale of objective 
and valid income loss. So, the exclusion of unpaid 

productive activities of unemployed persons and economically 
inactive population could underestimate the loss of productivity 
following premature deaths and sick leave, but objective and 
valid data to investigate the rate of the population and the 
economic value of the unpaid activities were insufficient. 
Fifth, the loss of productivity following sick leave contained 
the decreased or lost income of employed liver disease 
patients due to hospitalization or visits to medical institutions. 
However, a simple rest at home or other places during sick 
leave by the severity of disease was excluded in this study 
because of no data about the population, so the loss of 
productivity following sick leave could be underestimated. 
Lastly, the health insurance data are collected based on 
claims submitted to National Health Insurance Corporation 
by healthcare providers to receive costs paid by the insurer 
among the total costs of patients. Therefore, validity issues 
related with diagnosis and the content of medical service in 
the health insurance data have been raised continuously and 
particularly up-coding of reporting wrong disease codes 
intentionally works as a factor hampering the reliability of 
studies using the data. However, despite these fundamental 
limitations of the health insurance data, this study is 
considered to have relatively less up-coding inducing factors 
by analyzing liver disease or one of comparatively severe 
diseases and some up-coding related errors within liver 
disease are thought not to influence the results of this study 
considerably because this study analyzed the total liver 
disease not a part of the disease.

In conclusion, the socioeconomic costs of liver disease, 
although they were slightly different by year, were as much 
as maximally KRW 8,104.3 billion in 2006. The lost 
earnings caused by liver disease-related premature deaths 
accounted for the largest portion or 73.9-86.1%. However, 
while the rate of lost earnings tended to reduce slightly from 
2004 to 2008, the rate of direct medical costs paid by health 
insurance increased sharply. These findings meant that 
measures to improve the efficiency of the medical costs of 
liver disease are necessary. 

Moreover, 88.0-90.7% out of the socioeconomic costs of 
liver disease were incurred in males, and the costs by age 
recorded the highest rate or 34.9-41.2% of the total costs in 
liver disease patients in their 40s and those in their 50s 
(22.0-32.4%) and 30s (9.8-20.7%) followed them in the 
order. That shows that liver disease provokes a significant 
loss in most economically active age groups, and if appropriate 
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measures for the management of liver disease are not 
prepared, not only the loss of productivity in the society at 
large but also various potential loss are expected to be raised. 
Lastly, the results of this study are considered to be useful 
for promoting the public awareness of the urgency of the 
prevention and the management of liver disease and for 
prioritizing disease-related policies in various health projects.
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Appendix 2. Ratio of treatment cost to nonbenefit cost (unit: %)*

2004 2005 2006 2007 2008

Inpatient 40.25 40.00 27.75 25.00 30.38

Outpatient 20.63 18.76 17.37 19.90 21.07

Pharmacy 2.04 2.77 1.42 1.32 2.04
* source: Choi et al (2009).26
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Appendix 4. Deaths related to liver disease (units: persons)*

2004 2005 2006 2007 2008

Male Female Male Female Male Female Male Female Male Female

0-4 10 2 9 4 6 2 9 2 5 5

5-9 5 4 5 1 3 0 1 5 1 0

10-14 2 2 3 2 1 1 1 1 1 1

15-19 4 4 1 4 9 6 5 3 7 3

20-24 14 8 11 13 40 18 10 9 10 9

25-29 33 19 38 18 138 42 24 16 28 11

30-34 158 47 137 57 425 92 101 48 95 38

35-39 585 94 433 102 1,110 153 386 90 372 82

40-44 1,545 207 1,277 204 2,153 275 1,098 132 973 143

45-49 2,347 282 2,172 305 2,287 350 2,127 269 1,915 268

50-54 2,351 348 2,244 361 2,071 399 2,227 346 2,280 357

55-59 2,318 431 2,161 399 1,961 514 2,024 387 2,108 325

60-64 2,325 621 2,227 586 1,909 654 1,915 522 1,811 454

65-69 1,931 701 1,925 668 1,381 698 1,953 684 1,972 733

70-74 1,267 645 1,388 716 825 609 1,444 714 1,598 706

75-79 774 607 800 592 455 443 886 630 962 654

80-84 477 394 445 449 168 181 484 465 511 481

≥85 182 285 202 277 52 71 271 295 284 339

Total 16,328 4,701 15,478 4,758 14,994 4,508 14,966 4,618 14,933 4,609
* source: Statistics Korea (2005-2009).29

Appendix 5. Human capital loss per capita stratified according to sex, age, and year (units: KRW 1,000)

2004 2005 2006 2007 2008

Male Female Male Female Male Female Male Female Male Female

0-4 968,308 425,852 875,773 392,670 1,150,825 520,012 770,284 353,901 461,151 223,537

5-9 986,965 434,057 910,882 407,977 1,167,408 527,504 824,514 378,469 527,880 255,883

10-14 1,005,981 442,420 946,390 423,881 1,184,229 535,105 881,750 404,742 604,265 292,909

15-19 1,022,649 447,124 980,551 436,326 1,198,926 538,834 940,491 428,866 689,770 331,648

20-24 1,020,378 426,258 996,153 421,658 1,196,189 515,191 982,463 426,849 766,912 347,817

25-29 985,190 379,732 970,326 378,070 1,152,840 461,484 984,042 393,007 806,887 330,310

30-34 898,009 328,001 892,466 329,099 1,054,007 400,784 932,171 349,329 795,551 300,466

35-39 770,756 274,979 777,687 278,387 911,866 337,546 832,425 301,180 731,529 264,508

40-44 623,103 220,161 635,710 224,194 745,922 272,020 702,206 247,549 628,695 221,439

45-49 474,120 167,878 486,310 170,704 575,661 207,534 548,408 193,086 504,782 175,218

50-54 332,101 121,448 341,122 121,998 404,743 148,854 396,079 140,823 368,474 128,652

55-59 219,686 83,515 225,548 82,599 265,609 101,998 258,137 96,491 242,292 87,991

60-64 143,247 53,320 145,084 52,639 169,758 65,432 165,948 62,381 156,550 57,132

65-69 94,716 33,862 96,278 33,777 111,470 41,679 111,374 40,726 107,156 38,183

70-74 55,125 19,779 56,567 19,920 64,770 24,310 66,364 24,364 65,880 23,573

75-79 15,663 5,640 16,204 5,729 18,367 6,923 19,258 7,101 19,671 7,069



29
2 

Th
e 

Ko
re

an
 J

ou
rn

al
 o

f 
H

ep
at

ol
og

y 
Vo

l. 
17

. 
N

o.
 4

, 
D

ec
em

be
r 

20
11

A
pp

en
di

x 
1.

 C
os

t 
of

 t
re

at
m

en
t 

re
la

te
d 

to
 l

iv
er

 d
ise

as
e 

(u
ni

ts:
 K

RW
 1

,0
00

,0
00

)*

20
04

20
05

20
06

20
07

20
08

In
pa

tie
nt

O
ut

pa
tie

nt
Ph

ar
m

ac
y

In
pa

tie
nt

O
ut

pa
tie

nt
Ph

ar
m

ac
y

In
pa

tie
nt

O
ut

pa
tie

nt
Ph

ar
m

ac
y

In
pa

tie
nt

O
ut

pa
tie

nt
Ph

ar
m

ac
y

In
pa

tie
nt

O
ut

pa
tie

nt
Ph

ar
m

ac
y

M
al

e
<1

0
58

1
75

7
99

80
0

76
1

88
80

7
77

2
81

91
3

73
3

80
1,

11
9

70
4

91
10

-1
9

76
8

2,
53

9
95

3
79

3
2,

81
0

1,
07

1
98

4
2,

86
3

88
9

1,
00

5
2,

94
9

1,
19

6
1,

46
2

2,
86

1
1,

11
6

20
-2

9
3,

14
1

7,
93

3
4,

72
2

3,
41

3
8,

56
4

6,
78

6
4,

73
5

9,
94

8
7,

10
8

4,
99

4
10

,2
25

10
,2

44
8,

19
0

10
,3

73
11

,3
75

30
-3

9
10

,6
91

16
,1

21
10

,9
22

10
,5

22
17

,1
60

15
,1

40
13

,6
70

20
,2

43
15

,9
99

15
,4

25
22

,3
75

24
,5

94
19

,4
09

22
,7

32
27

,8
54

40
-4

9
38

,1
20

27
,9

02
18

,5
53

38
,8

07
30

,0
68

24
,2

42
44

,0
36

36
,4

55
25

,8
22

49
,2

48
40

,8
63

39
,2

14
53

,5
01

41
,3

71
44

,4
12

50
-5

9
49

,6
83

25
,6

07
15

,8
53

55
,0

49
30

,0
60

19
,5

15
65

,8
67

39
,7

09
21

,1
17

79
,8

01
48

,5
47

33
,2

76
84

,3
94

51
,9

23
39

,8
14

60
-6

9
40

,4
74

16
,8

38
11

,6
30

44
,2

37
19

,1
72

12
,2

67
51

,0
79

24
,5

94
12

,0
36

61
,8

66
30

,0
72

18
,0

29
67

,7
33

33
,9

44
20

,7
47

70
-7

9
14

,4
45

4,
81

5
3,

28
3

17
,3

20
5,

79
4

3,
56

0
21

,2
50

7,
31

0
3,

71
1

27
,2

15
9,

19
1

5,
83

8
30

,6
77

10
,5

52
6,

78
7

≥8
0

2,
71

4
64

1
43

9
3,

24
9

71
3

45
2

4,
02

8
88

9
42

0
5,

22
5

1,
10

0
66

8
6,

10
3

1,
27

9
80

1
To

ta
l

16
0,

61
6

10
3,

15
2

66
,4

54
17

4,
19

1
11

5,
10

2
83

,1
22

20
6,

45
6

14
2,

78
2

87
,1

83
24

5,
69

3
16

6,
05

4
13

3,
14

0
27

2,
58

9
17

5,
74

0
15

2,
99

7
Fe

m
al

e
<1

0
44

9
59

1
64

51
2

58
9

62
48

3
60

2
57

65
2

56
8

71
83

1
55

6
70

10
-1

9
39

7
1,

28
2

32
0

46
0

1,
32

0
33

9
60

5
1,

43
2

31
2

66
4

1,
47

2
37

1
1,

16
5

1,
46

8
39

3
20

-2
9

1,
92

6
4,

83
7

1,
76

5
2,

41
9

5,
24

8
2,

37
7

3,
83

4
5,

99
9

2,
39

0
4,

07
5

6,
32

2
3,

48
9

5,
89

3
6,

81
9

4,
11

8
30

-3
9

3,
54

2
7,

67
8

3,
20

7
4,

11
0

8,
31

8
4,

15
4

4,
76

1
9,

47
9

4,
32

6
5,

91
5

10
,3

82
6,

70
0

8,
41

9
10

,9
81

7,
75

7
40

-4
9

8,
69

6
11

,5
85

5,
85

8
9,

07
3

12
,8

41
7,

44
6

11
,2

17
14

,9
71

7,
86

0
12

,7
38

16
,6

29
12

,4
87

14
,1

90
17

,2
35

14
,7

72
50

-5
9

14
,3

64
12

,0
89

7,
27

0
14

,8
37

13
,9

42
8,

90
7

17
,3

82
17

,8
33

9,
52

4
21

,7
23

21
,4

37
15

,1
64

24
,5

53
23

,2
65

18
,4

71
60

-6
9

16
,1

20
9,

09
2

6,
63

6
17

,1
43

10
,3

33
7,

32
4

20
,1

29
12

,8
30

7,
30

2
24

,6
85

15
,5

43
11

,1
65

26
,1

48
17

,5
65

13
,3

21
70

-7
9

9,
64

3
3,

26
2

2,
69

2
10

,7
99

3,
87

0
2,

93
3

13
,2

48
4,

70
1

2,
94

1
16

,3
23

5,
93

4
4,

65
7

18
,6

22
6,

82
9

5,
56

7
≥8

0
2,

63
9

46
3

39
9

2,
93

2
56

4
41

9
3,

64
6

66
5

40
8

5,
06

4
86

5
64

2
5,

68
1

1,
02

0
78

6
To

ta
l

57
,7

75
50

,8
80

28
,2

12
62

,2
85

57
,0

25
33

,9
61

75
,3

05
68

,5
12

35
,1

19
91

,8
39

79
,1

52
54

,7
44

10
5,

50
3

85
,7

38
65

,2
54

O
ve

ra
ll

<1
0

1,
03

0
1,

34
8

16
4

1,
31

2
1,

35
0

15
1

1,
28

9
1,

37
4

13
8

1,
56

5
1,

30
1

15
1

1,
95

0
1,

26
0

16
0

10
-1

9
1,

16
4

3,
82

1
1,

27
2

1,
25

3
4,

13
0

1,
41

0
1,

59
0

4,
29

4
1,

20
1

1,
66

8
4,

42
1

1,
56

7
2,

62
7

4,
32

9
1,

50
9

20
-2

9
5,

06
7

12
,7

70
6,

48
7

5,
83

2
13

,8
12

9,
16

3
8,

57
0

15
,9

46
9,

49
8

9,
06

9
16

,5
46

13
,7

33
14

,0
83

17
,1

92
15

,4
93

30
-3

9
14

,2
33

23
,7

99
14

,1
29

14
,6

32
25

,4
78

19
,2

94
18

,4
31

29
,7

22
20

,3
25

21
,3

40
32

,7
57

31
,2

94
27

,8
28

33
,7

14
35

,6
11

40
-4

9
46

,8
16

39
,4

87
24

,4
11

47
,8

80
42

,9
08

31
,6

88
55

,2
53

51
,4

27
33

,6
82

61
,9

86
57

,4
92

51
,7

00
67

,6
91

58
,6

06
59

,1
84

50
-5

9
64

,0
47

37
,6

97
23

,1
23

69
,8

87
44

,0
01

28
,4

23
83

,2
48

57
,5

42
30

,6
41

10
1,

52
4

69
,9

84
48

,4
40

10
8,

94
7

75
,1

88
58

,2
85

60
-6

9
56

,5
94

25
,9

29
18

,2
66

61
,3

80
29

,5
06

19
,5

91
71

,2
08

37
,4

24
19

,3
38

86
,5

51
45

,6
15

29
,1

94
93

,8
82

51
,5

09
34

,0
68

70
-7

9
24

,0
88

8,
07

7
5,

97
5

28
,1

19
9,

66
4

6,
49

3
34

,4
98

12
,0

11
6,

65
2

43
,5

37
15

,1
24

10
,4

96
49

,2
99

17
,3

81
12

,3
54

≥8
0

5,
35

3
1,

10
3

83
9

6,
18

2
1,

27
8

87
1

7,
67

4
1,

55
4

82
8

10
,2

89
1,

96
5

1,
31

0
11

,7
84

2,
29

9
1,

58
7

To
ta

l
21

8,
39

1
15

4,
03

1
94

,6
66

23
6,

47
6

17
2,

12
7

11
7,

08
3

28
1,

76
1

21
1,

29
4

12
2,

30
1

33
7,

53
1

24
5,

20
6

18
7,

88
4

37
8,

09
3

26
1,

47
8

21
8,

25
2

*
so

ur
ce

: 
N

at
io

na
l 

he
al

th
 i

ns
ur

an
ce

 c
or

po
ra

tio
n,

 H
ea

lth
 I

ns
ur

an
ce

 R
ev

ie
w

 &
 A

ss
es

sm
en

t 
Se

rv
ic

e 
(2

00
5-

20
09

).25



S
un

m
i 

Le
e,

 e
t 

al
. 

So
ci

oe
co

no
m

ic
 c

os
t 

of
 l

iv
er

 d
is

ea
se

 i
n 

K
or

ea
 

29
3

A
pp

en
di

x 
3.

 V
isi

t 
da

ys
 r

el
at

ed
 t

o 
liv

er
 d

ise
as

e 
(u

ni
ts:

 d
ay

s)
*

20
04

20
05

20
06

20
07

20
08

In
pa

tie
nt

O
ut

pa
tie

nt
In

pa
tie

nt
O

ut
pa

tie
nt

In
pa

tie
nt

O
ut

pa
tie

nt
In

pa
tie

nt
O

ut
pa

tie
nt

In
pa

tie
nt

O
ut

pa
tie

nt
M

al
e

<1
0

5,
69

2
27

,6
80

6,
71

1
26

,8
91

5,
72

2
24

,3
78

5,
05

3
21

,1
38

6,
20

3
18

,9
52

10
-1

9
10

,9
76

94
,9

45
10

,4
43

10
1,

58
8

11
,4

42
94

,4
73

11
,3

54
88

,1
38

15
,5

96
81

,7
46

20
-2

9
56

,3
96

26
3,

46
5

61
,9

21
27

0,
81

2
68

,1
84

28
4,

96
9

63
,2

17
26

8,
28

3
89

,1
05

25
3,

29
8

30
-3

9
14

8,
41

1
53

4,
41

0
14

2,
77

1
53

9,
37

0
14

8,
88

5
54

7,
68

4
14

8,
05

8
55

2,
32

1
17

4,
02

3
50

9,
66

9
40

-4
9

35
9,

68
7

81
1,

61
3

33
8,

15
7

81
8,

86
5

32
4,

11
7

81
2,

38
1

33
2,

75
1

81
8,

87
6

32
8,

40
8

74
5,

11
1

50
-5

9
37

9,
69

0
65

5,
99

7
39

0,
44

1
70

2,
97

9
38

8,
91

3
73

8,
72

7
42

5,
41

7
78

4,
24

8
42

0,
77

7
75

0,
53

1
60

-6
9

29
1,

32
7

46
0,

28
1

29
3,

84
7

46
6,

72
5

29
5,

88
4

47
7,

44
5

32
5,

28
6

50
7,

81
3

33
9,

69
8

49
0,

34
8

70
-7

9
10

7,
78

4
13

6,
01

0
11

7,
37

0
14

9,
48

3
13

2,
45

3
16

1,
54

0
15

7,
71

3
18

1,
15

2
17

1,
48

8
18

3,
80

2
≥8

0
21

,6
88

18
,7

53
25

,4
56

19
,9

91
28

,9
72

21
,3

30
36

,6
70

23
,1

21
44

,2
81

24
,3

43
To

ta
l

1,
38

1,
65

1
3,

00
3,

15
4

1,
38

7,
11

7
3,

09
6,

70
4

1,
40

4,
57

2
3,

16
2,

92
7

1,
50

5,
51

9
3,

24
5,

09
0

1,
58

9,
57

9
3,

05
7,

80
0

Fe
m

al
e

<1
0

4,
13

3
21

,4
46

4,
63

0
21

,0
39

3,
91

1
19

,7
32

3,
73

8
16

,9
14

4,
95

2
15

,0
10

10
-1

9
4,

39
2

46
,7

19
4,

81
7

46
,4

97
5,

12
9

45
,5

45
5,

34
1

41
,8

22
8,

33
8

39
,4

17
20

-2
9

22
,9

18
16

4,
03

6
26

,3
83

16
9,

05
1

34
,0

04
17

2,
95

8
31

,7
89

16
5,

89
0

49
,8

79
16

1,
06

8
30

-3
9

38
,4

30
25

4,
41

4
40

,2
38

25
6,

61
0

44
,2

63
25

4,
85

6
45

,7
33

25
5,

25
1

65
,5

88
24

1,
35

5
40

-4
9

81
,1

71
36

4,
58

7
79

,4
97

37
5,

10
8

76
,9

86
37

1,
70

8
83

,2
77

37
4,

92
1

88
,3

63
35

0,
80

2
50

-5
9

10
4,

62
3

34
7,

36
2

10
6,

89
2

37
8,

64
8

10
4,

20
6

39
8,

01
8

11
3,

53
3

42
4,

83
7

11
8,

04
0

41
9,

42
8

60
-6

9
11

7,
76

4
27

5,
28

9
11

7,
03

9
28

1,
55

8
12

0,
95

1
28

9,
24

5
13

1,
64

2
30

3,
63

3
12

7,
94

6
30

2,
66

7
70

-7
9

78
,4

93
10

7,
83

9
83

,0
16

11
4,

35
8

93
,2

10
12

1,
23

3
10

5,
62

2
13

4,
96

4
11

8,
28

8
13

8,
11

1
≥8

0
24

,1
78

17
,1

51
26

,2
71

18
,1

08
32

,9
23

19
,0

47
42

,4
95

21
,4

01
46

,4
82

22
,3

60
To

ta
l

47
6,

10
2

1,
59

8,
84

3
48

8,
78

3
1,

66
0,

97
7

51
5,

58
3

1,
69

2,
34

2
56

3,
17

0
1,

73
9,

63
3

62
7,

87
6

1,
69

0,
21

8
O

ve
ra

ll
<1

0
9,

82
5

49
,1

26
11

,3
41

47
,9

30
9,

63
3

44
,1

10
8,

79
1

38
,0

52
11

,1
55

33
,9

62
10

-1
9

15
,3

68
14

1,
66

4
15

,2
60

14
8,

08
5

16
,5

71
14

0,
01

8
16

,6
95

12
9,

96
0

23
,9

34
12

1,
16

3
20

-2
9

79
,3

14
42

7,
50

1
88

,3
04

43
9,

86
3

10
2,

18
8

45
7,

92
7

95
,0

06
43

4,
17

3
13

8,
98

4
41

4,
36

6
30

-3
9

18
6,

84
1

78
8,

82
4

18
3,

00
9

79
5,

98
0

19
3,

14
8

80
2,

54
0

19
3,

79
1

80
7,

57
2

23
9,

61
1

75
1,

02
4

40
-4

9
44

0,
85

8
1,

17
6,

20
0

41
7,

65
4

1,
19

3,
97

3
40

1,
10

3
1,

18
4,

08
9

41
6,

02
8

1,
19

3,
79

7
41

6,
77

1
1,

09
5,

91
3

50
-5

9
48

4,
31

3
1,

00
3,

35
9

49
7,

33
3

1,
08

1,
62

7
49

3,
11

9
1,

13
6,

74
5

53
8,

95
0

1,
20

9,
08

5
53

8,
81

7
1,

16
9,

95
9

60
-6

9
40

9,
09

1
73

5,
57

0
41

0,
88

6
74

8,
28

3
41

6,
83

5
76

6,
69

0
45

6,
92

8
81

1,
44

6
46

7,
64

4
79

3,
01

5
70

-7
9

18
6,

27
7

24
3,

84
9

20
0,

38
6

26
3,

84
1

22
5,

66
3

28
2,

77
3

26
3,

33
5

31
6,

11
6

28
9,

77
6

32
1,

91
3

≥8
0

45
,8

66
35

,9
04

51
,7

27
38

,0
99

61
,8

95
40

,3
77

79
,1

65
44

,5
22

90
,7

63
46

,7
03

To
ta

l
1,

85
7,

75
3

4,
60

1,
99

7
1,

87
5,

90
0

4,
75

7,
68

1
1,

92
0,

15
5

4,
85

5,
26

9
2,

06
8,

68
9

4,
98

4,
72

3
2,

21
7,

45
5

4,
74

8,
01

8
*

so
ur

ce
: 

N
at

io
na

l 
he

al
th

 i
ns

ur
an

ce
 c

or
po

ra
tio

n,
 H

ea
lth

 I
ns

ur
an

ce
 R

ev
ie

w
 &

 A
ss

es
sm

en
t 

Se
rv

ic
e 

(2
00

5-
20

09
).25



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


