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ABSTRACT

Background: Injury represents an important aspect of disease that affects everyone at

some point in their lives. To better understand and prevent these injuries, various analytical
methods have been developed to assess both the magnitude and features of injury burden.
In this study, we attempted to estimate the injury burden of Korea in 2014 by comparing the
prevalence-based approach used by the Global Burden of Diseases (GBD) team and the World
Health Organization against an alternative incidence-based approach, and to assess the
different implications of these measurements.

Methods: The 10th Korean National Hospital Discharge survey data and causes of death
statistics in 2014 were used as data sources. Years of life lost (YLL), years lived with disability
(YLD) and disability-adjusted life years (DALYs) were calculated using both the incidence-
and prevalence-based approaches. The Korean Classification of Diseases (KCD) version 5
diagnostic codes were used to classify the mechanism of injury.

Results: The prevalence-based injury burden tended to be higher (1,670,229 DALYs) than
the incidence-based injury burden (1,544,467 DALYs). The elderly population exhibited a
higher prevalence-based YLD and DALY relative to incidence-based outcomes. In order of
significance, the three most common causes of injury as calculated using an incidence-based
approach were road injury, fall, and self-harm, compared with a prevalence-based method,
which identified self-harm, road injury, and falls as the most common injuries.

Conclusion: An appropriate prevention program is needed for injuries with potential to
cause long-lasting morbidity. Accordingly, a tailored injury-prevention strategy should be
developed for each high-risk group.

Keywords: Injuries; Disease Burden; Incidence-based Approach; Prevalence-based Approach;
Disability-Adjusted Life Years; Tailored Injury-Prevention Strategy

INTRODUCTION

Injury has long been regarded as a form of preventable disease. Since the late 1940's, efforts
have been made to promote better public health management of injury, with epidemiologic
data used to assess both the magnitude and long-term outcomes of various injuries and along
with the potential benefits of injury prevention.1,2 The Global Burden of Diseases (GBD) team
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reported that the total burden of injury worldwide was estimated at 259,714,500 disability-
adjusted life years (DALYs) (3,457.3 per 100,000) in 2016.3 This accounted for 10.61% of
the global burden of all diseases.3 The 2016 total injury DALYs were 3,369 higher than in
2015.4 As the above research suggests, injury remains an important public health problem
worldwide, despite it being preventable.

In Korea, the burden of disease from injury was 1,581,072 DALYs (3,170 per 100,000 people) in
2010.5 In the GBD 2010 country profile, the total injury burden of Korea was 1,286,733 DALYs,6
an estimated 18.6% lower than that seen in the Korea Burden of Disease (KDB) study. However,
because the GBD used a prevalence-based approach to calculate years lived with disability (YLD),
whereas the Korea National Burden of Disease (KNBD) study calculated YLD using an incidence-
based approach, the extent to which these studies can be directly compared is limited.

DALY is calculated as the sum of years of life lost (YLL) and YLD.7 The difference in the YLL
calculation between the two methods is that incidence-based approach adjusts outcomes
based on age weighting and discount rate, while a prevalence-based approach does not.8,9
The prevalence-based approach estimates all health-related losses over the course of a year,
whereas the incidence-based approach captures the burden of disease in new diagnostic
cases.10 Traditionally, the burden of disease has been estimated by an incidence-based
method for forward-looking or cohort-based approaches; however, since the first GBD study
in 2010, the prevalence-based approach has become far more widespread as a means of
estimating GBD, ¢ although no prevalence-based studies have been performed in Korea.

The goal of this study was to understand the differences in national burden of injury outcomes
when calculated using either an incidence-based or prevalence-based approach. Outcomes
were assessed in terms of injury mechanism and demographic characteristics, with the
implications of these findings considered in the context of public health interventions.

METHODS

Study design

This cross-sectional study analyzed morbidity and mortality data related to injuries that
occurred in Korea in 2014. We used injury-related deaths and hospital admissions data for
2014, because that was the most up-to-date hospital admission data at the time of analysis.
We also used the 2014 mortality data to calculate the life expectancies, in turn used to
evaluate the YLL. Ultimately, the burden of injuries was estimated for 2014 in terms of DALY.

Participants

The study population consists of all patients who were admitted to hospital due to an
injury or died from external causes in 2014. The mortality and hospital admission data
sources for this study include diagnostic codes of the 5th Korean Classification of Diseases
(KCD-6) based on the 10th revision of the International Classification of Disease (ICD-10).
The participants were categorized according to the mechanism of injury, based on the
classifications in the KNDB 2015 study, as follows.11 Transportation injury: road injuries
(ICD-10 V01-V04, V06, V09, V10-V19, V20-V29, Y85.0, V30-V79, V87.2-V87.3, V80, V82) and
injuries caused by an agricultural vehicle (VO5, V81, V83-V86, V88.2, V88.3, V91, V93-V98);
unintentional injuries other than transport injuries: falls (W00-W19), drowning (V90, V92,
W65-W74), fire, heat and hot substances (X00-X19), poisoning (X46-X47, X48, X40, X43-X44),
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exposure to mechanical forces (W32-W34, W24-W31, W45-W46), adverse effects of medical
treatment (Y40-Y84, Y88), and animal contact-related (X20-X29, W53-W64); overexertion
and strenuous movements (W21, W39, W44, W49-W52, W75-W99, X50-X58); self-harm and
interpersonal violence: self-harm (X70, X76-X77, X72-X74, X68, X71, X75, X78-X83, X60-X67,
X69) and interpersonal violence (X93-X95, X99, X85-X92, X96-X98, YO0-Y08); forces of
nature, war and legal intervention: exposure to forces of nature (X30-X39), and collective
violence and legal intervention (Y36, Y89.1, Y35, ¥89.0). The cause disability weight (DW)
for estimating incidence-based YLDs and health status DW for estimating prevalence-based
YLDs were based on previously reported values.12:13 Regarding morbidity data, we excluded
cases that occurred during the preceding year from the incidence analysis.

Data source and measurement

For this study, we used the 2014 Korean national database of mortality- and morbidity-related
injuries. The 10th Korean National Hospital Discharge Survey (KNHDS) data from the Korea
Centers for Disease Control and Prevention (KCDC) were used to calculate both incidence-
and prevalence-based YLD. Cause of death statistics from Statistics Korea were used to
estimate YLLs.

The KNHDS has been conducted every year since 2004. The survey sampling is based on
clusters of hospitals stratified by geographic location and number of beds. The KNHDS

data included approximately 9% of all discharged patients, who were sampled randomly
from among 170 sample hospitals with more than 100 beds. These medical records data
contained clinical information such as patient age, gender, area of residence (zip code), type
of insurance cover, and diagnostic code(s). A physician collected additional data on injury
mechanisms. Details of the survey sampling design have been reported.14 Weighting of the
sample survey was applied when estimating the incidence and prevalence of injury in the
years lost to disability (YLD) calculations

Mortality data from January 1 to December 31, 2014 were obtained from the mortality records
of the Korea National Statistical Office. We estimated the incidence- and prevalence-based
YLL from the mortality data. The incidence- and prevalence-based YLD were calculated from
morbidity data. As the final index of injury burden, the incidence- and prevalence-based
DALY was calculated as the sum of YLL and YLD.

Statistical analysis

Incidence-based YLLs were calculated based on the 2014 mortality and standard life-
expectancy data using the same methodology as that used in the 2012 KNBD study.1! In the
prevalence-based YLLs, age correction and discount rate were not applied. Incidence-based
YLDs were calculated by multiplying the injury incidences by their mean duration and cause
DW using Dismod II. We computed prevalence-based YLDs by multiplying the prevalence
sequela and health status, calculated as the average of the various DW of health status.
DALYs were calculated as the sum of YLLs and YLDs and presented as a number and rate
per 100,000 in the registered population. Data analyses were performed using SAS version
9.4 (SAS institutes, Cary, NC, USA) and Dismod II version 1.04 (World Health Organization
[WHO], Geneva, Switzerland).

Ethics statement

This study was approved by the Institutional Review Board (IRB) of Korea University (IRB No.
KU-IRB-18-EX-51-A-1). The informed consent was waived by the board.
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RESULTS

Table 1 presents the demographic characteristics of the study subjects. The weighted
frequency for morbidity was 1,026,000 persons. There were 24,288 deaths from injury in 2014.
The injury morbidity rate was about 10% higher in males (55.7%) than in females (44.3%); the
death rate was more than twice as high in males. Injuries were most frequent in the 40-50-year
age group in both genders. Regarding injury mechanisms, unintentional injuries other than
traffic injuries had the highest morbidity rate (61.4%). Regarding the mortality data, self-harm
and interpersonal violence were the most common causes of death (58.8%).

Table 2 shows the injury burden of Korea in 2014. Prevalence-based YLLs were almost 2 times
higher than that of incidence-based YLLs; however, incidence-based YLDs (1,003,981) were
substantially higher than that of prevalence-based YLDs (655,138). The total incidence-based
injury burden was estimated at 1,544,467 DALYs, compared with 1,670,229 DALYs using the
prevalence-based method. The prevalence-based DALY rate was higher than that of the DALY
incidence-based rate by 248 per 100,000. For all indicators, the injury burden of males was
higher than that of females.

Next, injury burden was subdivided based on mechanism of injury into three levels (higher,
middle and lower levels) using the criteria for injury classification set forth by Lee et al.5
(Table 3). Injuries were classified into 4 major categories: transport injuries; unintentional
injuries other than transport injuries; self-harm and interpersonal violence; and forces of
nature, war, and legal intervention. Each of the higher classifications was further divided into
sub levels.

Among the higher-level classifications, the DALY for unintentional injuries other than
transport injury was most common, accounting for 37.7% of the total injury burden, followed
by self-harm and interpersonal violence (34.7%), transport injuries (27.1%), and forces of
nature, war and legal intervention (0.5%) using the prevalence-based approach. Using the

Table 1. Demographic characteristics of injured persons according to Korean morbidity and mortality

Characteristics Morbidity® Mortality
No. (SE) % No. %
Gender
Men 572 (21.1) 55.7 17,231 70.9
Women 455 (15.9) 44.3 7,057 29.1
Age group, yr
0-9 34 (2.8) 3.3 196 0.8
10-19 73 (3.5) 7.1 664 2.7
20-29 104 (5.5) 10.2 1,712 71
30-39 19 (6.5) 1.7 2,991 12.0
40-49 154 (6.8) 15.0 4,167 17.2
50-59 196 (7.3) 19.1 5,004 20.6
60-69 138 (5.4) 13.4 3,409 14.0
70-79 135 (5.7) 13.2 3,873 16.0
>80 73 (3.3) 7.1 2,342 9.6
Injury mechanisms
Transport injuries 350 (17.3) 34.1 5,034 20.7
Unintentional injuries other than transport injuries 630 (23.5) 61.4 4,746 19.6
Self-harm and interpersonal violence 45 (2.8) 4.4 14,286 58.8
Forces of nature, war and legal intervention 1(0.2) 0.1 229 0.9
Total 1,026 (35.6) 100.0 24,288 100.0

SE = standard error.
aWeighted values, per 1,000 persons.
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Table 2. Estimated burden of injuries by gender and age in Korea

Characteristics YLL YLD DALY
Incidence-based Prevalence-based Incidence-based  Prevalence-based Incidence-based Prevalence-based
YLL YLD YLD YLD DALY DALY
No. % No. % No. % No. % No. % Rate No. % Rate
Gender
Men 369,655 68.4 666,855 65.7 597,597 59.5 362,580 55.3 967,252 62.6 3,812 1,029,435 61.6 4,057
Women 170,831 31.6 348,236 34.3 406,384 40.5 292,558 44.7 577,215 37.4 2,274 640,794 38.4 2,524
Age group, yr
0-9 20,842 3.9 47,548 4.7 22,419 2.2 17,433 2.7 43,261 2.8 939 64,981 3.9 1,41
10-19 35,325 6.5 63,035 6.2 93,706 9.3 39,940 6.1 129,031 8.4 2,117 102,975 6.2 1,689
20-29 77,507 14.3 133,669 13.2 149,653 14.9 61,077 9.3 297,159 14.7 3,450 194,746 1.7 2,957
30-39 101,480 18.8 177,103 17.4 166,247 16.6 70,262 10.7 267,727 17.3 3,412 247,365 14.8 3,152
40-49 12,51 20.8 202,556  20.0 194,482 19.4 93,222 14.2 306,993 19.9 3,484 295,778  17.7 3,357
50-59 99,404 18.4 188,482 18.6 189,027 18.8 126,689 19.3 288,431 18.7 3,605 315,172 18.9 3,939
60-69 46,459 8.6 94,125 9.3 91,909 9.2 91,461 14.0 138,368 9.0 3,055 185,586 11.1 4,097
70-79 33,705 6.2 74,793 7.4 71,432 71 97,827 14.9 105,137 6.8 3,412 172,620 10.3 5,602
>80 13,253 2.5 33,779 &3 25,106 2.5 57,226 8.7 38,360 2.5 3,179 91,004 5.4 7,541
Total 540,486 100.0 1,015,091 100.0 1,003,981 100.0 655,138 100.0 1,544,467 100.0 3,042 1,670,229 100.0 3,290

Rate for DALYs: per 100,000 persons.
YLL = years of life lost, YLD = years lived with disability, DALY = disability-adjusted life year.

incidence-based approach, the top five middle-level classification groups were road injuries
(477,984 DALYs), falls (431,999), self-harm (271,463), overexertion and strenuous movements
(98,690), and exposure to mechanical forces (89,013). The most common prevalence-based
DALYs were self-harm (DALYs, 473,628), road injuries (433,274), falls (316,894), overexertion
and strenuous movements (146,299), and interpersonal violence (106,248). Among high-
level classification groups, the mortality index (YLL) was highest in the self-harm and
interpersonal violence group, accounting for more than double the YLL of the second
highest ranking, unintentional injuries other than transport injuries, as determined using
both the incidence-based and prevalence-based approaches. For YLD, unintentional injuries
other than transport injuries ranked highest in both methods. For the majority of injury
mechanisms, the incidence-based YLD was higher than that observed using the prevalence-
based method, with the exception of pedal cycle vehicles and adverse effects of medical
treatment, which were higher in prevalence-based results.

The gender difference between male and female injury burden is shown in Fig. 1. The
top 5 DALY rankings were all higher for males compared with females. Self-harm was the
highest DALY group for both males and females in prevalence-based results, compared
with incidence-based results, which identified road injury as the most significant injury
classification for both genders. For males, falls and self-harm were the second and third
ranking groups, respectively, in incidence-based results, while road injury was second
and falls third in the prevalence-based results. For females, falls were the second and
road injury the third most common causes of injury in the prevalence-based results,
compared with falls and self-harm in the incidence-based results. Interpersonal violence
and drowning were seven times higher for males compared with females according to the
prevalence-based method.

Fig. 2 presents the distribution of injury burden by mechanism and age group. Incidence-
and prevalence-based total injury burden by age distribution produced an “inverse-v-shape”
(Fig. 2A). By contrast, DALY rates showed a noticeably different pattern when examined on
a per capita basis. Incidence-based DALY rates were flat above among citizens > 20 years

of age, while the prevalence-based DALY rate increased steadily with age, with the steepest
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Table 3. Estimated burden of injuries by mechanisms in Korea

Type of injury YLL YLD DALY
Incidence- Prevalence- Incidence- Prevalence- Incidence-based Prevalence-based
based YLL  based YLL based YLD  based YLD DALY DALY
No. No. No. No. No. % Rate No. % Rate
Injuries 540,486 1,015,091 1,003,981 655,138 1,544,467 100.0 3,042 1,670,229 100.0 3,290
Transport injuries 100,826 188,202 396,410 263,972 497,235 32.2 980 452,174 27.1 891
Road injuries 95,240 177,509 382,744 255,765 477,984 30.9 942 433,274 25.9 854
Pedestrian injury by road vehicle 30,180 58,298 55,643 47,585 85,822 5.6 169 105,883 6.3 209
Pedal cycle vehicle 3,933 7,572 20,821 29,201 24,754 1.6 49 36,773 2.2 72
Motorized vehicle with two wheels 16,527 30,015 43,169 35,812 59,696 3.9 118 65,827 3.9 130
Motorized vehicle with three or more 44,051 80,528 262,581 143,074 306,632  19.9 604 223,601 13.4 440
wheels
Road injury by animal drawn vehicle 550 1,097 530 93 1,080 0.1 2 1,190 0.1 2
Transport injury by agricultural vehicle 5,585 10,692 13,666 8,207 19,252 1.2 38 18,900 1.1 37
Unintentional injuries other than transport 134,063 265,395 561,687 364,587 695,750  45.0 1,371 629,983 37.7 1,241
injuries
Falls 33,012 64,648 398,987 252,246 431,999 28.0 851 316,894 19.0 624
Drowning 20,471 38,097 776 750 21,247 1.4 42 38,847 2.3 77
Fire, heat and hot substances 7,554 14,450 925,419 14,441 32,973 2.1 65 28,892 1.7 57
Poisonings 3,563 6,825 3,619 1,693 7,181 0.5 14 8,518 0.5 17
Exposure to mechanical forces 12,935 23,536 76,078 24,567 89,013 5.8 175 48,103 2.9 95
Mechanical forces (firearm) 2,908 5,193 188 63 3,096 0.2 6 5,257 0.3 10
Mechanical forces (other) 10,027 18,343 75,890 24,504 85,917 5.6 169 42,847 2.6 84
Adverse effects of medical treatment 3,900 7,770 6,179 28,359 10,079 0.7 20 36,128 2.2 7
Animal contact 852 1,717 3,716 4,586 4,568 0.3 9 6,303 0.4 12
Animal contact (venomous) 722 1,430 2,799 2,570 3,520 0.2 7 4,000 0.2 8
Animal contact (non-venomous) 131 287 917 2,016 1,048 0.1 2 2,303 0.1 5
Overexertion and strenuous movements 51,777 108,354 46,913 37,945 98,690 6.4 194 146,299 8.8 288
Self-harm and interpersonal violence 301,470 553,622 44,905 26,254 346,375  22.4 682 579,876 347 1,142
Self-harm 253,519 464,729 17,944 8,900 271,463 17.6 535 473,628 28.4 933
Interpersonal violence 47,951 88,893 26,960 17,354 74,912 4.9 148 106,248 6.4 209
Assault by firearm 16,983 30,145 75 21 17,058 11 34 30,167 1.8 59
Assault by sharp object 13,106 24,149 942 677 14,049 0.9 28 24,827 1.5 49
Assault by bodily force 17,862 34,599 25,944 16,655 43,805 2.8 86 51,254 31 101
Forces of nature, war and legal intervention 4,127 7,872 980 324 5,107 0.3 10 8,196 0.5 16
Exposure to forces of nature 3,776 7,21 980 243 4,756 0.3 9 7,454 0.4 15
Collective violence and legal intervention 351 661 - 82 351 0.0 1 743 0.0 1

Rate for DALYs: per 100,000 persons.

YLL = years of life lost, YLD = years lived with disability, DALY = disability-adjusted life year.

https://jkms.org

increases seen in those > 60 years of age (Fig. 2B). In particular, the prevalence-based DALY
rate was very high at 7,540 per 100,000 populations in the 80+ and over age group. Among
the 80+ group, falls was estimated to account for 52.1% of the total DALY rate.

Next, we visualized the injury burden per person by gender and age group (Fig. 3). Road
injuries were the highest ranked category for males and falls the highest ranked category for
women using an incidence-based approach. By contrast, self-harm was the highest ranked
category for both men and women when calculated using the prevalence-based approach.

Fall and self-harm were the second and third ranking categories in men using an incidence-
based approach, compared with road injuries and self-harm for women. Road injury and
falls were the second and third most common causes for both men and women using the

prevalence-based results. Mechanical forces and overexertion/strenuous movements were
ranked fourth or below in the 30-70 age group, which corresponds to the physically and
economically active period in the male incidence-based results. In women, overexertion/

strenuous movement and interpersonal violence were ranked higher than that of men.
Age-specific differences found transport injury by agricultural vehicle as the most common
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Fig. 1. DALYs for injuries by gender and mechanism in Korea.
DALY = disability-adjusted life year.

cause of transportation injury in men over 70 years of age in incidence-based results. Adverse
effects of medical treatment were ranked fifth highest in women aged 60 years and over using

the prevalence-based method.

DISCUSSION

Overall, calculations measuring the burden of injury using the prevalence-based approach
were consistently higher than those determined using the incidence-based method. This
observation is most pronounced when calculating DALY rate in individuals > 60 years of

age using the prevalence-based method, compared with that seen for the incidence-based
approach. By mechanism, falls and road injury had the highest YLD as calculated using the
incidence-based and prevalence-based approaches, respectively. In the case of DALYs, road
injury was the most significant category in incidence-based results, compared with self-harm

in the prevalence-based results. While the overall burde

n of injury was 1.5 times higher in

men, the same categories of road injuries, falls, and self-harm exhibited the greatest burden

of injury for both men and women, although the rankin
between incidence-based and prevalence-based results.

g of these categories did differ

Despite significant advances, injury burden continues to be a significant health problem
worldwide.15,16 Beginning in the late 19th century, many developed countries, including
Sweden, the United States, Australia, and some European countries, began promoting

injury prevention as a cornerstone of their political agenda.l” The Korean government is

also spearheading a high-priority injury-prevention hea

Ith project as part of the national

health plan.18 Evidence regarding the effectiveness of these campaigns can be seen in global
age-standardized total injury burden, which declined significantly between 1990 and 2013,
with the DALY rate dropping 30.9% (95% uncertainty interval, -34.7 to =26.1) during this

interval.19 However, injuries remain a leading causes of

global DALYs, as they did back in

1990,4 making injury prevention an important public health issue even today.
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Fig. 2. DALYs for injuries by age and mechanism in Korea. (A) The incidence and prevalence-based total injury burden by age group. (B) Incidence and
prevalence-based injury burden per person after adjusting for the age-matched number in the general population.
DALY = disability-adjusted life year.

https://jkms.org https://doi.org/10.3346/jkms.2019.34.e69 8/13


https://jkms.org

JKMS

Incidence versus Prevalence-Based DALY for Injury

A
Men Injury mechanisms Women

280 70-79 60-69 50-59 40-49 30-39 20-29 10-19 0-9 Allage Allage 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 =80

e cE B
184

885 1,040 1,061 779 246 6 77 Self-harm 353 - 178 550 605 473

Exposure to
mechanical forces
Overexertion and
strenuous movements

49 86 216 348 370 424 332 179 62 285 66 22 35 96 92 81 82 39 43 31

455 351 215 223 262 229 289 235 236 252 137 263 73 65 73 128 123 127 226 532

23 40 95 162 239 195 410 230 100 203 Interpersonalviolence = 92 81 87 70 157 93 101 59 66 19

Fire, heat and hot
48 52 56 91 68 111 48 46 41 68 substances 62 41 62 79 70 64 63 53 50 45

Transport injury by
agricultural vehicle

23 44 45 59 56 47 42 102 32 55 Drowning 29 22 122 27 6 10 20 17 27 21

92 184 106 76 61 48 33 10 2 56 20 2 6 21 24 23 21 30 30 9

Adverse effects of

2 3 33 18 5 3 37 5 224 medical treatment

16 6 6 11 12 10 24 27 39 16

11 32 27 19 18 21 5 5 5 15 Poisonings 13 7 13 16 14 6 16 12 21 16
Exposure to forces of

19 9 15 20 20 7 6 7 4 12 nature 7 - 21 3 3 7 6 5 6 21

15 20 17 19 15 3 9 6 4 11 Animal contact 7 1 1 3 1 4 13 16 21 11

Collective violence and

- 1 2 2 2 1 - - - 1 legal intervention 0 0 1 0 0 0 0 0 0 1
B
Men Injury mechanisms Women
>80 70-79 60-69 50-59 40-49 30-39 20-29 10-19 0-9 All age Allage 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 =80

1,481 1,329 1,044 1,093 1,213- 259 1,082 Road injuries 625 186 - 598 450 581 - 1,041 1,107 707
-1521 1,222 1,000 592 283 270 647 Falls 602 178 87 141 158 245 562 ---
---- w ol e - e DA o o

56 122 196 198 178 19 29 36 153 . LxPOSURtO a7 10 12 36 3 38 62 34 41 69

by

Overexertion and
1,279 744 375 343 295 212 257 197 - 88 strenuous movements 240 - 57 54 52 151 1568 251 555 1,474

79 68 153 244 307 211 526 224 207 263 Interpersonalviolence = 156 183 131 99 240 145 189 103 149 50

Fire, heat and hot
substances
Transport injury by
agricultural vehicle

56 82 91 108 97 74 72 174 64 96 Drowning 57 50 224 45 10 20 41 38 63 53

Qﬁg‘fg;‘f;ﬁ;;ﬁeﬁft 71 26 11 35 44 63 89 123 209 169

100 102 60 88 63 60 47 25 65 62 52 56 58 36 40 54 56 45 62 95

124 337 136 77 62 32 8 7 4 61 13 - - 15 9 5 7 56 34 17

288 246 180 92 55 35 38 20 20 72

46 31 20 25 24 19 10 1 8 18 Poisonings 15 12 2 15 14 8 27 12 29 45
35 25 25 28 3 o 7 2 g 7 Dweosuetoforcesof ., 55 6 6 43 9 10 10 37
3 5 33 23 10 1 6 2 2 13 Animal contact 12 4 4 2 4 9 18 24 33 46
- 2 4 4 3 2 1 - - 2 CO{fg“;{VlﬁtY;EV‘gggggnd 1 1 1 1 0o o 2 o 1 2
Rank
1st I 2nd 3rd 4th 5th

Fig. 3. Disability-adjusted life years rankings of injuries by gender and age in Korea. (A) Incidence-based total injury burden by gender and age group. (B)
Prevalence-based total injury burden by gender and age group.
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As a standard indicator, DALY provides a more comprehensive measure of the relative size of
different health problems, calculated as the sum of premature mortality in YLL in addition

to non-fatal health outcomes coupled with disability.20 The incidence-based YLD estimation
methodology has been updated since DALYs were first calculated as part of the GBD 1990
study?!; however, since the incidence-based YLD is calculated as the sum of future health loss
related to disease incidence in the reference year, it will not reflect the prevalence of all YLDs,
nor does it accurately capture the time between which a disease occurs and the age at which
health loss begins.10 Considering the characteristics of this incidence-based approach, GBD
2010 and the WHO have since decided to estimate YLD using a prevalence-based approach as
the preferred method for calculating the total health loss in the current year.10 In Korea, the
prevalence-based approach for calculating DALYs was first performed in the 2012 KNBD, with
this study representing the first effort to expand such an analysis across all fields of injury.22

In 2008, The WHO reported the age distribution of global injury YLDs for 2004 as estimated
using a combination of approaches, including classic YLDs, incidence-based YLDs, and
prevalence-based YLDs.10 In this report, the incidence-based YLD was higher in younger
individuals; however, this trend switched after 37.5 years of age, after which the prevalence-
based YLD was higher. In our analysis, incidence-based YLD was higher in individuals < 60
years of age, but similar in the 60-year-old group and the prevalence-based YLD was higher
in individuals > 70 years of age. Overall, Korean patients showed similar trends reported by
the GBD team, except for the shift to the older age groups, which is likely due to differences
in health care utilization between nations.23 Thus, the prevalence-based approach has a
significant influence on the age distribution of YLD by estimating cases with high prevalence
for each combination of injuries. These results could be applied to the distribution and
management of appropriate medical expenditures by understanding the nature of the injury.

The GBD team reported that the global DALY rate of injury in 2015 was 3,376 per 100,000,
which is similar to Korea's 3,290 per 100,000 reported in 2014.4 In the GBD analysis, divided
into four upper categories, unintentional injury was the most significant cause based on
DALY, accounting for 1,481 per 100,000, compared with 1,241 per 100,000 in the Korean
study. Unintentional injury was the most common category in both studies, suggesting
similar trends between studies. Transport injury, intentional injury, and war and disaster
accounted for rates of 971, 741, and 183 DALYs, compared with 891, 1,142, and 16, respectively,
in the Korean study# (Table 3). Overall, Korea's DALY rate was slightly lower than the global
levels except for intentional injuries. This result validates the prevalence-based approach
used in this study. We also found that prevalence-based YLD for pedal cycle vehicles and
adverse effect of medical treatment were higher than those calculated using an incidence-
based approach, suggesting that people did not die from the injury but survived with a severe
disability. Therefore, an appropriate injury prevention policy should be established with
regards to the potential long-term future of each injury mechanism.

We compared the estimated number of injury-associated DALY and rates per 100,000
populations by age based on both the incidence- and prevalence-based approaches (Fig. 2).
The DALY was highest in the 30-50 age groups but decreased steadily after age 60. The
overall injury DALY showed higher rates for the prevalence-based analysis compared with the
incidence-based approach. However, DALY rate adjusted for the population structure showed
a different pattern to the absolute DALY. Incidence-based DALY rates were flat across all
groups > 20 years of age, compared with the prevalence-based DALY rate, which increased in
all groups aged 20 and above. These data provide evidence regarding the long-term trends in

https://doi.org/10.3346/jkms.2019.34.e69 10/13


https://jkms.org

Incidence versus Prevalence-Based DALY for Injury

JKMS

https://jkms.org

the prevalence of non-fatal disability due to injury. In addition, it provides insight into health
care utilization behavior of an aging Korean population when compared with the gradual
decline of prevalence-based YLD after 52.5 years in the global data.10,24

Increases in total DALY rate by mechanism was largely attributed to increased falls in the
elderly population, with our data showing a > 50% increase in the total prevalence-based
DALY rate in patients 80 years of age and above. This suggests that despite the continued
efforts, the expenditure of health care due to falls is still high in the elderly population.
Considering the nature of fall mechanisms, once a fall occurs, the sequela remains intensely
prevalent and may have long-term effects on quality of life.24 Therefore, it is necessary to
develop and implement an appropriate fall-prevention program that addresses the multi-
factorial causes of falls. Indeed, several studies have reported significant public health effects
following implementation of such a program.25,26

Fig. 3 shows the injury ranking by mechanism according to gender and ages. Overall, the
men DALY rate was higher in both incidence and prevalence-based results, consistent with
that seen in 2012.5 Self-harm was the highest ranking for both men and women economically
active age groups in prevalence-based results, indicating the importance of self-harm
prevention management in Korea.

Even though the burden of injury has shown tremendous improvement worldwide, the
portion of injury to overall health problems is still high.3:4 Considering that major health
problems may change over time, injury-management policies should be conducted with
vigilance and flexibility. This can be accomplished by performing continuous monitoring
using well-proven, high-quality methods to assess public health priorities. In addition,
considering the epidemiological nature of some injuries, a tight network of management
policy for environmental levels throughout society will be needed. For this purpose, it will be
important to work closely with health professionals, policymakers, politicians, and experts in
various fields of society to fully meet the needs of the population.

As mentioned in the previous section, the GBD study team has reported global burden of
injury data calculated using a prevalence-based approach since 2010. Comparing injury

rate estimations derived by analysis of data obtained using a prevalence-based approach in
Korea with international estimates is meaningful. In addition, the incidence-based approach
captures only the burden of new injuries, while the prevalence-based approach has the
advantage of estimating the overall health burden of injury during the year. The prevalence-
based approach can also account for comorbidities more directly than the incidence-based
approach. However, in Korea, the burden of all-cause disease is currently estimated using
the incidence-based approach, which is useful for making comparisons among diseases and
injury mechanism.

This study has several limitations. Because the burden of minor injuries in patients treated in
hospitals under 100 beds was excluded from the data resources, it is possible that the burden
of injury was underestimated. In addition, in household and web-based surveys for the DW
calculation of the health status used to estimate the prevalence YLD, no information was
obtained on those who refused or dropped out of the survey.13 This may restrict the result

of the study by making it impossible to exclude non-responders when estimating the DW of
health states. However, this study is meaningful in that this is the first report on the disease
burden of injury estimated based on a prevalence approach in Korea. We also provided
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estimates that could more precisely predict the injury burden. In addition, using the same
classification and methodology as the GBD study, the findings were comparable to the GBD
study and were reliable when compared with global data.
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