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Disability-Adjusted Life Years for Communicable Disease in the 
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Globally, the incidence of communicable diseases has decreased compared to non-
communicable diseases. However, chronic communicable diseases such as HIV/AIDS and 
tuberculosis persist worldwide. Furthermore, emerging new infections such as H1N1 
influenza pose a new threat to public health. However, most studies have focused on non-
communicable diseases because of their increasing incidence, with fewer studies 
investigating communicable diseases. Therefore, we estimated the burden of 
communicable diseases in Korea using national representative 2012 data. To estimate the 
disability-adjusted life years (DALY), we used cause of death data from the Statistics Korea 
to estimate the years of life lost (YLL), applied the Korean garbage code algorithm, and 
used national claims data from the National Health Insurance Service (NHIS) to estimate 
years lived with disability (YLD). In 2012, the total DALYs of communicable disease were 
445 per 100,000, with 129 YLLs per 100,000 and 316 YLDs per 100,000. The total DALYs in 
men were 468 per 100,000, greater than the 422 per 100,000 DALYs seen in women. The 
DALYs of lower respiratory infections were the highest value among communicable diseases 
at 143/100,000 DALYs followed by tuberculosis and upper respiratory infections. The 40-
49 years old age group had the largest number of total DALYs. In contrast, the over 80 
years old age group had the largest number of total DALYs per 100,000 followed by the 
70-79 and 0-9 years old age groups. These results enable the prioritization of interventions 
related to communicable diseases and can be used for evidence-based public health 
policies.
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INTRODUCTION

Measuring the burden of disease allows for the rational alloca-
tion of limited health care resources (1). An indicator of the bur-
den of disease, disability-adjusted life years (DALY), is a combi-
nation of years of life lost (YLL) and years lived with disability 
(YLD) (2). According to the Global burden of disease (GBD) 
group, the proportion of DALYs for communicable diseases de-
creased in Korea from 1990 (9.29%) to 2010 (6.48%). Globally, 
the proportion of DALYs for communicable disease also decre
ased from 1990 (46.9%) to 2010 (33.5%) (3). Experts have pre-
dicted that the DALYs of communicable disease will decrease 
globally to 20% in 2030. But the volume of DALYs due to com-
municable diseases will decrease in developing countries, the 
volume in high-income countries will remain similar to the pres-
ent level (4). A 2010 GBD study reported that the proportion of 
DALYs from communicable diseases in developing countries 
decreased from 53.7% in 1990 to 38.7% in 2010; however, in high-
income regions the reduction was much less, from 7.4% in 1990 
to 5.7% in 2010 (3). The communicable disease would be still 

substantial burden in the future.
  In fact, in New Zealand, researchers found that communica-
ble disease was the major cause of hospital admission, and so-
cioeconomic inequalities affected the incidence of communi-
cable disease. This indicates that people with lower socioeco-
nomic status had a higher incidence of communicable diseases 
than people with higher socioeconomic status. Therefore, they 
suggested that communicable diseases were a major public 
health problem in high-income countries like New Zealand (5). 
Lim et al. (6) also proposed that socioeconomic inequality could 
affect the increasing incidence of communicable diseases in 
other developed countries. Thus, these results show that the 
control of communicable disease poses a new challenge in de-
veloped countries, including Korea.
  The substantial burden of communicable diseases requires a 
reconsideration of policy that acknowledges socioeconomic 
differences in Korea. Communicable diseases still represent a 
substantial proportion of the burden of disease in Korea. In 2012, 
among roughly 45,765,000 people, an estimated 10,672,000 peo-
ple visited the hospital due to communicable diseases (ICD code; 
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A00-B99) (7). Besides, 7,106 deaths were attributed to commu-
nicable diseases (8). In addition, some communicable diseases 
influence the incidence of non-communicable diseases, and 
the prevalence of some types of these communicable diseases 
is higher in Korea. For example, in individuals over 10 years old, 
the prevalence of hepatitis B, a risk factor for liver cancer, was 
3.2%, and in individuals over 30 years old the prevalence was 
4.0%, significantly higher than that of other countries such as 
the USA (0.4%) (9). Furthermore, some chronic communicable 
diseases such as tuberculosis and HIV/AIDS remain a threat to 
Koreans. The incidence of tuberculosis was 96 per 100,000 in 
2012, the highest among the Organization for Economic Co-
operation and Development (OECD) countries (10). Finally, 
emerging infectious diseases, such as severe acute respiratory 
syndrome (SARS) in 2002-2003, H1N1 influenza in 2009, and 
Middle East respiratory syndrome (MERS) in 2015, have also 
threatened public health in Korea. In this respect, despite a de-
crease in the communicable disease DALYs, communicable 
diseases continue to affect public health.
  Nevertheless, with the increase in chronic diseases, most cur-
rent health policies and financial resources have focused on the 
management of non-communicable diseases. Therefore, a con-
sideration of communicable diseases and the development of 
an intervention strategy are required to address communicable 
diseases in Korea at the present time. An accurate measurement 
of the burden of communicable diseases is of primary impor-
tance for the development of an effective intervention strategy. 
However, a measure of the burden of communicable disease in 
Korea is lacking. Yoon et al. (11) estimated DALYs of some dis-
eases in 2000, but that study did not consider all of the commu-
nicable diseases. Also, Yoon et al. (12) estimated DALYs in 2007, 
but they excluded communicable diseases from their study. 
Therefore, to address these deficiencies, we used representative 
health statistics and health insurance data from 2012 to estimate 
DALYs and to evaluate the burden of communicable diseases 
in Korea.

MATERIALS AND METHODS

We calculated the DALYs of communicable diseases using an 
incidence-based approach. The detailed method of DALY esti-
mation is described elsewhere (13). Each communicable dis-
ease was defined using the Korea burden of disease (KBoD) 
classification based on the 2010 GBD study, which was based 
on the Korean Standard Classification of Diseases-6 (KCD-6). 
The DALY was the sum of YLL and YLD; the method used for 
this calculation is defined elsewhere (13,14). The parameters 
used for measuring YLL were cause of death and mortality, and 
we primarily used cause-of-death statistical data from the Sta-
tistic Korea (8). Furthermore, the KBoD research team devel-
oped the Korean garbage code algorithm, which we applied to 

cause-of-death data (14).
  The major parameters for measuring YLD were incidence, 
age at onset, duration, and disability weight (DW) of each dis-
ease. First, to calculate the incidence rate, we used national 
claims data from the National Health Insurance Service (NHIS). 
We defined cases by the number of medical utilizations. Sec-
ond, to estimate duration and age at onset of disease, we used 
the Dismod-II program, which computed the duration and age 
at onset automatically when inputting the epidemiology index, 
such as incidence rate, prevalence rate, mortality rate, or fatality 
rate into the program. However, for some communicable dis-
eases considered of short duration (< 60 days), we instead ap-
plied a duration calculated by a national health insurance sta-
tistical yearbook as per the expert opinions (7). For example, in 
the case of influenza, we applied 7.3 days as the duration period 
based on the national health insurance statistical yearbook. Fi-
nally, we applied the DW developed by Ock et al. (15).
 
Ethics statement
This study was approved by the local institutional review board 
of Korea University (IRB No. 1040548-KU-IRB-13-164-A-1). In-
formed consent was exempted by the board.

RESULTS

The total DALYs of communicable diseases were 445 per 100,000 
in 2012. Overall, 29.0% of DALYs were from YLLs (129 per 100,000) 
and 71.0% of DALYs were from YLDs (316 per 100,000). The to-
tal DALYs in men were 468 per 100,000 and in women were 422 
per 100,000. The proportion of YLLs in men was 34.2%, which 
was higher than that seen in women (23.5%) (Table 1).
  The 40-49 years old age group had the highest number of 
DALYs and the ≥ 80 years old age group had the lowest num-
ber of DALYs. On the other hand, the ≥ 80 years old age group 

Table 1. Sex- and age-specific YLLs, YLDs, and DALYs 

Category YLLs (%)* YLDs (%)* DALYs (%)* 

Total 129 (29.0) 316 (71.0) 445 (100.0)
Sex
   Men
   Women

160 (34.2) 
99 (23.5)

308 (66.8)
323 (76.5)

468 (100.0)
422 (100.0)

Age group, yr 
   0-9
   10-19
   20-29
   30-39
   40-49
   50-59
   60-69
   70-79
  ≥ 80

72 (13.0)
17 (5.2)
29 (8.2)
50 (12.4)

105 (27.4)
134 (32.5)
217 (44.4)
512 (64.1)

1,084 (86.8)

480 (87.0)
303 (94.8)
327 (91.8)
352 (87.6)
277 (72.6)
278 (67.5)
271 (55.6)
287 (35.9)
165 (13.2)

552 (100.0) 
320 (100.0)
356 (100.0)
402 (100.0)
382 (100.0)
412 (100.0)
488 (100.0)
799 (100.0)

1,249 (100.0)

YLLs, years of life lost; YLDs, years lived with disability; DALYs, disability-adjusted life 
years.
*per 100,000 population.
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Table 2. DALYs of communicable diseases by four disease categories

Category Disorders DALYs* %

1 HIV/AIDS and tuberculosis 151 33.8
2 Diarrhea, lower respiratory infections, meningitis, and 

other common infectious diseases
265 59.7

3 Neglected tropical diseases and malaria 2 0.4
4 Other communicable, maternal, neonatal, and nutri-

tional disorders
27 6.1

Total 445 100.0

DALYs, disability-adjusted life years.
*per 100,000 population.

Table 3. Leading causes of DALYs for communicable diseases

Rank Diseases DALYs*

  1 Lower respiratory infections† 143
  2 Tuberculosis 121
  3 Upper respiratory infections 69
  4 HIV/AIDS 30
  5 Hepatitis‡ 22
  6 Otitis media 18
  7 Diarrheal diseases§ 16
  8 Varicella 8
  9 Encephalitis 6
10 Sexually transmitted diseases excluding HIV 5

DALYs, disability-adjusted life years.
*per 100,000 population; †Lower respiratory infections, including influenza, pneumo-
nia, acute bronchitis, et al.; ‡Hepatitis, including hepatitis A, hepatitis B, and hepatitis 
C; §Diarrheal diseases, including rota-virus infection, cholera, et al.
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Fig. 1. Total DALYs and DALYs per 100,000 individuals for communicable diseases 
according to age groups. Table 4. Leading causes of DALYs for communicable disease by sex

Sex Rank Disorders DALYs*

Men 1
2
3
4
5

Tuberculosis
Lower respiratory infections†

Upper respiratory infections
HIV/AIDS
Hepatitis‡

148
131

59
49
17

Women 1
2
3
4
5

Lower respiratory infections†

Tuberculosis
Upper respiratory infections
Hepatitis‡

Otitis media

154
93
80
20
19

DALYs, disability-adjusted life years.
*per 100,000 population; †Lower respiratory infections, including influenza, pneumo-
nia, acute bronchitis et al; ‡Hepatitis, including hepatitis a, hepatitis b, and hepatitis c.

had the highest proportion of DALYs per 100,000 at 1,249 DALYs 
per 100,000, followed by the 70-79 years old age group at 799 
DALYs per 100,000, the 0-9 years old age group at 552 DALYs 
per 100,000, and the 60-69 years old age group at 488 DALYs per 
100,000. The proportion of YLLs and YLDs in DALYs varied by 
age group. With increasing age, the proportion of YLLs increased 
for all groups except for the 0-9 years old age group (Table 1, 
Fig. 1).
  We classified communicable diseases into 4 categories ac-
cording to GBD 2010 study (2): (i) HIV/AIDS and tuberculosis, 
(ii) diarrhea, lower respiratory infections, meningitis, and other 
common infectious diseases, (iii) neglected tropical diseases 
and malaria, and (iv) other communicable disorders. The larg-
est proportion of DALYs was for diarrhea, lower respiratory in-
fections, meningitis, and other common infectious diseases, 
comprising 59.7% of the total DALYs, followed by HIV/AIDS 
and tuberculosis at 33.8%, other communicable disorders at 
6.1%, and neglected tropical diseases and malaria at 0.4% (Ta-
ble 2).
  In 2012, lower respiratory infections were responsible for the 
highest proportion of DALYs at 143 DALYs per 100,000, followed 
by tuberculosis at 121 DALYs per 100,000, upper respiratory in-

fections at 69 DALYs per 100,000, HIV/AIDS at 30 DALYs per 
100,000, and hepatitis at 22 DALYs per 100,000. The top five com-
municable diseases accounted for approximately 86% of the to-
tal DALYs (Table 3).
  Tuberculosis was responsible for the highest proportion of 
DALYs in men (148 DALYs per 100,000), followed by lower re-
spiratory infections, upper respiratory infections, HIV/AIDS, 
and hepatitis. In women, lower respiratory infections were re-
sponsible for the highest proportion of DALYs (154 DALYs per 
100,000) followed by tuberculosis, upper respiratory infections, 
hepatitis, and otitis media (Table 4).
  Lower respiratory infections were responsible for the highest 
proportion of DALYs in the 0-19 years old age group, the 30-39 
years old age group, and the over 80 years old age group. On the 
other hand, tuberculosis was responsible for the highest propor-
tion of DALYs in the other age groups. HIV/AIDS ranked fourth 
in all age groups between the ages of 20-69 years old. Otitis me-
dia was the third leading cause of DALYs in the 0-9 years old age 
group and the fourth leading cause of DALYs in the 10-19 years 
old age group (Fig. 2). In addition, as age increased, DALYs per 
100,000 for otitis media decreased. The DALYs per 100,000 for 
upper respiratory infections also decreased as age increased. In 
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the case of diarrheal disease, the DALYs per 100,000 increased 
rapidly in the over 70 years old age group (Fig. 3).
  The disease with the highest YLLs was tuberculosis at 43 per 
100,000, followed by lower respiratory infections, HIV/AIDS, 
diarrheal disease and meningitis. On the other hand, the dis-
ease with the highest YLDs was lower respiratory infections at 
104 per 100,000 followed by tuberculosis, upper respiratory in-
fections, hepatitis, and otitis media (Table 5).

DISCUSSION

This study was the first national DALY study of all communica-
ble diseases in Korea. The total DALYs from communicable dis-
eases were 445 per 100,000 in 2012, which consisted of 29.0% 
YLLs and 71.0% YLDs. The total DALYs in men were greater than 
that seen in women. The largest volume of total DALYs was in 
the 40-49 years old age group and the lowest was in the ≥ 80 
years old age group. However, the ≥ 80 years old age group had 
the highest DALYs per 100,000, followed by the 70-79 and 0-9 
years old age groups. These results indicate that children and 
elderly people are particularly sensitive to, and at high risk for, 

communicable diseases. This is consistent with the findings of 
previous studies in other countries, such as New Zealand, where 
the communicable disease-related hospitalization rate for pa-
tients under 5 years of age was five times greater than that for 
patients in the 15-29 years old age group; in addition, the com-
municable disease-related hospitalization rate per 100,000 was 
highest in the ≥ 70 years old age group (5). In other words, chil-
dren and elderly people known as vulnerable group were con-
centrated for communicable disease in high income region. 
Therefore, we need to additional study for DALY in socioeco-
nomic perspective.
  In the four categories of communicable diseases, the largest 
proportion of DALYs occurred for diarrhea, comprising approxi-
mately half of the total DALYs. Fewer DALYs were due to lower 
respiratory infections, meningitis, and other common infecti
ous diseases, followed by HIV/AIDS and tuberculosis, other 
communicable disorders, and neglected tropical diseases and 
malaria. The ranking of the four categories was similar to that 
seen in the 2010 GBD study in Korea (3).
  In case of YLLs and YLDs, 29% of DALYs were from YLLs and 
71% were from YLDs. The proportion of YLLs and YLDs due to 
communicable disease differed from that seen with non-com-
municable disease and injury. In the case of injury, 38.2% of 
DALYs were from YLLs and 61.8% were from YLDs. The propor-
tion of YLLs in DALYs was higher with injuries than that seen 
with communicable diseases. On the other hand, 9.2% of DALYs 
were from YLLs and 90.8% were from YLDs in non-communi-
cable diseases, with the proportion of YLDs being larger than 
that seen in communicable diseases (13). These results demon-
strate that most of the burden of communicable diseases is due 
to disability rather than premature death. When compared with 
non-communicable disease, however, the importance of pre-
mature death is higher in communicable disease. Therefore, a 
strategy focusing on minimizing YLL warrants attention.
  In addition, we sub-classified several diseases because of 
their importance in Korea including herpes genitalia, intestinal 
infection, and Korean nationally notifiable infectious diseases 

Table 5. Rankings of YLLs and YLDs for communicable diseases

Rank Disorders Men Women Total 

YLLs per 
   100,000

1
2
3
4
5

Tuberculosis
Lower respiratory infections*
HIV/AIDS
Diarrheal diseases†

Meningitis

60
43
26
12
5

27
35
9

12
4

43
39
18
12
5

YLDs per 
   100,000

1
2
3
4
5

Lower respiratory infections*
Tuberculosis
Upper respiratory infections
Hepatitis‡

Otitis media

88
88
58
20
17

119
66
79
16
19

104
77
69
18
18

YLLs, years of life lost; YLDs, years lived with disability.
*Lower respiratory infections, including influenza, pneumonia, acute bronchitis, et al.; 
†Diarrheal diseases, including rota-virus infection, cholera, et al.; ‡Hepatitis, including 
hepatitis A, hepatitis B, and hepatitis C.
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Fig. 3. Causes of total DALYs per 100,000 individuals for communicable diseases 
according to age groups.
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such as leptospirosis and Tsutsugamushi fever (16). The total 
DALYs for these diseases was 1,592 (3.13 DALYs per 100,000). 
Herpes genitalia ranked seventeenth, intestinal infection ranked 
twenty-second, and Tsutsugamushi fever ranked twenty-third 
among all the communicable disease DALYs.
  In 2012, lower respiratory infections were responsible for the 
highest communicable disease DALY at 143 DALYs per 100,000 
followed by tuberculosis in our study. While lower respiratory 
infections had the highest DALYs in the 0-19 years old age groups, 
the 30-39 year old age group, and the ≥ 80 years old age group, 
in the other age groups tuberculosis had the highest DALYs. 
Our findings were consistent with the findings of the 2010 and 
2013 GBD studies (3).
  Because we used data based on claims data, the DALYs of re-
spiratory infections, such as lower respiratory infections includ-
ing influenza, pneumonia, acute bronchitis, and upper respira-
tory infections, was high. In addition, upper respiratory infec-
tions had the highest total prevalence for all-cause disease in 
2012, followed by lower respiratory infections, low back pain, 
and diabetes mellitus according to claims data (17).
  Among diseases, tuberculosis had the second highest DALYs 
in 2012. In this study, DALYs for tuberculosis in men were 1.6 
times higher than that seen in women. While the volume of to-
tal DALYs was largest in the 50-59 years old age group, the DALYs 
per 100,000 were highest in the ≥ 80 years old age group. The 
mortality and incidence rates of tuberculosis in Korea per 100,000 
were the highest among the OECD countries in 2012 and sig-
nificantly higher than that of the next closest country, Portugal 
(10). In particular, the YLLs for tuberculosis were the highest 
and accounted for 33.7% of communicable disease YLLs in Ko-
rea. Because mortality due to tuberculosis is considered an avoi
dable death, appropriate health policy intervention and high 
quality health care, such as primary diagnostic test for HIV pa-
tients and management of drug supplies and timely treatment, 
could prevent many tuberculosis related deaths (18,19). There-
fore, a strategy to minimize deaths due to tuberculosis should 
be undertaken to minimize the burden of tuberculosis. For ex-
ample, adoption of the WHO Directly Observed Treatment Short-
course (DOTS) therapy, a 6 month antituberculosis drug treat-
ment program, would be a cost-effective intervention. For ex-
ample, the DOTS program had a tuberculosis treatment rate of 
86% globally in 2013 (20).
  HIV/AIDS was the fourth most common disease responsible 
for DALYs in Korea in 2012. The DALYs for HIV/AIDS in men 
were 4.3 times higher than that seen in women. In the DALYs 
for HIV/AIDS, the 40-49 years old age group represented the 
largest population in both men and women. While 69.1% of the 
total DALYs were in the 20-49 years old age groups in men, for 
women, 69.2% of the total DALYs were in the 40-69 years old 
age groups. The highest DALYs per 100,000 in men were seen in 
the 40-49 years old age group at 85 DALYs per 100,000. In wom-

en, the 70-79 years old age group was the highest at 25 DALYs 
per 100,000. In comparison, in the GBD 2010 study HIV/AIDS 
DALYs per 100,000 were highest in the 35-39 years old age group, 
and in men the 40-44 years old age group was highest, while 
the 30-34 years old age group was highest in women (3). Though 
age distribution presented small differences, HIV/AIDS remains 
a significant disease and it is important to reduce the burden of 
HIV/AIDS in Korea as well as in the World.
  This study has some limitations. Because we did not consider 
diseases caused by HPV, HBV, or Helicobacter species, the total 
DALYs of communicable disease may have been underestimat-
ed. Another category not considered was non-communicable 
diseases caused by infections such as HPV-related disease or 
HBV-related disease. Considering these diseases, the burden of 
communicable disease might be greater than in the present es-
timate. In other words, appropriate interventions for infection 
such as HPV or HBV, could reduce non-communicable diseas-
es as well as communicable diseases. Additionally, although 
many previous studies have used national claims data, the ac-
curacy of these data are questionable because they are obtained 
from insurance claims. Also, we didn’t consider the socioeco-
nomic variables due to limitation of data. Considering the re-
sult of this study, the DALYs per 100,000 were concentrated on 
vulnerable group such as children and elderly people, it is nec-
essary to measure DALYs for communicable disease consider-
ing socioeconomic inequalities.
  Despite these limitations, this study estimated the DALYs of 
communicable disease for the first time in Korea. These find-
ings should be used to set priorities for evidence-informed pol-
icy making to control communicable diseases. This is particu-
larly important since emerging infectious diseases are recog-
nized as a growing threat for public health in Korea.
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