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The societal cost of rotavirus infection in South Korea

Bong Min Yang, Ph.D., Dae Sun Jo, M.D.", Youn Hee Kim, Ji Min Hong and Jung Soo Kim, M.D."

School of Public Health, Seoul National University, Seoul
Department of Pediatrics”, Medical School, Chonbuk National University, Jeonju, Korea

Purpose : This study aims to estimate the financial cost of rotavirus infection in Korea in the year of 2005.

Methods : The incidence rates used were from the epidemiological profile at Jeoungeub District (5.8 cases/1,000 children
<5 years old for inpatients, and 22.65 cases/1,000 children <5 years old for outpatients, per year). The health care cost
per capita of rotavirus infection (ICD code: A08.0) was extracted from the Health Insurance Review and Assessment Service
database in Korea. The patient survey was conducted to capture information about non-medical costs and associated

productivity loss incurred by adult caregivers.

Results : The number of annual national cases among children <5 years old with rotavirus infection was estimated to be
69,122 (i.e., 55,030 outpatients and 14,092 inpatients). The total cost of rotavirus infection was estimated at 13.3 billion
Korean won, comprising 11 billion Korean won (82.7%) of direct medical costs, 1.6 billion Korean won (12.0%) of direct non-
medical costs (e.g., transportation and supplies), and 0.68 billion Korean won (5.1%) of productivity lost by adult caregivers.
Conclusion : Rotavirus infection carries not only medical costs but also non-medical and indirect costs; together, these
costs incur a significant burden on South Korean society. The impact of rotavirus on quality of life and health among patient
caregivers was not considered in this study, but it does merit further research. (Korean J Pediatr 2008;51:977-986)
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The societal cost of rotavirus infection in South Korea

Table 1. Health Care Costs of Patients with Rotavirus in Children under Five Years of Age: National Health Insurance &

Medical Aid Scheme, 2005

Unit: 1,000 Won

_Type of Type 0 d I_ned_lcal Division No. of patients No. of cases Treatment amount” Treatment .
msurance care 1nstitution amount per capita
Health Subtotal 25,182 27,037 5,433,023 216
insurance Tertiary hospital Subtotal 3,304 3,446 1,309,828 396
Inpatient 2,618 2,669 1,270,778 485
Outpatient 686 777 39,050 57
General hospital Subtotal 10,698 11,123 3,432,704 321
Inpatient 8,123 8,249 3,332,660 410
Outpatient 2,575 2,874 100,044 39
Hospital Subtotal 2,125 2,179 415,743 196
Inpatient 1,331 1,348 387,393 291
Outpatient 794 831 28,349 36
Clinic Subtotal 9,054 10,288 274,745 30
Inpatient 318 332 75,697 238
Outpatient 8,736 9,956 199,048 23
Medical aid Subtotal 393 424 106,314 271
Tertiary hospital Subtotal 54 55 22,765 422
Inpatient 38 38 21,818 574
Outpatient 16 17 947 59
General hospital Subtotal 170 178 73,202 431
Inpatient 133 136 71,679 539
Outpatient 37 42 1,523 41
Hospital Subtotal 22 22 6,276 285
Inpatient 16 16 6,039 377
Outpatient 6 6 237 40
Clinic Subtotal 147 169 4,071 28
Inpatient 0 0 0 0
Outpatient 147 169 4,071 28
Total Subtotal 25,575 27,461 5,539,337 217
Inpatient 12,577 12,788 5,166,064 411
Outpatient 12,998 14,673 373,273 29

amount paid by insurer and patient copayments for insurance covered services

Health center case is not included (only one case)
Source: Health Insurance Review and Assessment Service
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Table 2. Characteristics of Patients

Outpatients (n=33)

Inpatients (n=86)

No % No %

Sex
Female 9 27.3 34 39.5
Male 24 2.7 52 60.5
Age’ 17.443.77 21.5482.77
Transportation to hospital

on foot 3 9.1 1 1.2

by private car 15 45.5 67 77.9

by bus 1 3.0 2 2.3

by taxi 14 42.4 15 17.4

by train/subway - - 1 1.2
Paths to hospitalization

through emergency room 26 30.2

after outpatient department 41 47.7

infected during hospitalization 11 12.8

for other disease

transferred from other hospital 8 9.3
No. of caregivers 1.67

“month, "mean3SD
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trimebutin maleatet= 12 mL/%, |

2if]

lactobacillus acidophilus (Z}
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on, ALY AFolRE U FolFeEARE F3l trime—
butin maleate 1 mL% S+ 16.3Y,
FHD2 1 ¢ B 16544
139 216902 4bg3lo] 1Y v)§S

lactobacillus acidophilus

, saccharomyces cerevisiae hansen
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Table 3. Additional Expenditure due to Rotavirus Infection

Outpatient Inpatient
Ttems" (n=26) n=8D

No % No %
Extra diaper (2-3 times) 26 100.0 61 75.3
Medical device - - 24 29.6
Formula for diarrhea 7 26.9 11 13.6
Hand cleanser - - 6 7.4
Tissue - - 4 4.9
Ointment for diaper dermatitis 1 3.8 1 1.2

“multiple responses are allowed
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Table 4. Information about Caregivers: Inpatient Cases

The societal cost of rotavirus infection in South Korea
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Grandmother

Mother Father Relatives
Relation between caregiver and patient (n=87) /grandfather
no. % no. % no. % no. %
Response” 82 943 30 345 32 36.8 3 3.4
Time of care all through the day 68 829 4 133 16 51.6 1 33.3
during the daytime - - 2 6.7 9 29.0 1 33.3
after finishing one's work 12 146 19 63.3 2 6.5 - -
during weekends 1 1.2 1 3.3 1 3.2 - -
on occasion 1 1.2 3 100 2 6.5 - -
sometimes - - 1 3.3 1 3.2 1 33.3
subtotal 82 100.0 30 1000 31 100.0 3 1000
Care & labor Do you have a job? yes 22 275 30 1000 3 10.3 1 33.3
(of having a job) no 58 72.5 00 26 89.7 2 66.7
subtotal 80 100.0 30 1000 29 100.0 3 1000
How do you carry taking holiday during hospitalization 9 409 2 8.0 0.0
out care and work?  taking holiday when needed 2 91 6 240 1 50.0
only after work 11 50.0 17 68.0 1 50.0 1 100.0

subtotal
Trouble to work after night care (0—10)
Status of health same or healthier
before & after care |egg healthy
subtotal

Status of disease same or no disease
before & after care  orse

Care & health

subtotal
Getting illness yes
before & after care g
unknown
Care & health Getting illness subtotal

before & after care

22 1000 25 1000 2 1000 1 1000
401241 4.240.7 654211 2.0

53 679 12 500 19 76.0

2 321 12 500 6 240 1 1000

78 1000 24 1000 25 1000 1 1000

73 936 22 917 24 923 1 1000
5 64 2 8.3 2 7.7

78 1000 24 1000 26 1000 1 1000
5 64 2 83 4 15.4

61 782 16 667 19 73.1 1 1000

12 154 6 250 3 11.5

78 1000 24 1000 26 1000 1 1000

“: multiple responses are allowed
": mean=SD
o only 1 case
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Table 7. Lost Earnings of Caregivers
Unit: 1,000 Won

Mother Father Total

Taking holiday during 454,956
hospitalization
Taking holiday when needed 17,979 75,259 93,238

Total 472936 208,216 681,152

132,957 587914
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Table 6. Non—-medical Costs of Rotavirus, 2005
Unit: 1,000 Won

Inpatients  Outpatients Total
Transportation 298,740 946,512 1,245,252
Extra diapers 46,678 182,286 228,964
Formula for diarrhea 14,690 111,023 125,713

Table 5. Health Care Service and Prescription costs of Rotavirus, 2005

Unit: 1,000 Won

Health care costs Inpatients Outpatients Total
Health care service
Treatment amount” 5,788,158 1,580,330 7,368,487
Amount paid by patients for insurance non-—covered service 2,779,275 169,759 2,949,034
Total 8,567,433 1,750,088 10,317,521
Drug prescription costs
Pharmacy costs - 455,647 455,647
Drugs costs - 226,172 226,172
Total - 681,819 681,819

*amount paid by insurer and patient copayments in insurance covered service

Source: Health Insurance Review and Assessment Service
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Table 8. Total Costs of Rotavirus in Korea, 2005

The societal cost of rotavirus infection in South Korea

LRkt (Table 7).
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AQB A ETE o] nlo]g| A ZA} 44 (viral intestinal infection,
unspecified), A0857]€F WAlE FA} 79 (other specified in—
testinal infections), A09FFEA o R FAHE= HAl ¥ 934
(diarrhoea and gastroenteritis of presumed infectious origin)
oz A7EE A9t ek wEkA A0SR HTE ZEhulo]
22 A Ay B 2 A8 A vES Ha FA5)
T A3E A Aok =59 A S A v A 35
HF 32§ o] T ZEplo]g ATt 7)oEhs vES 483
TS T Skl o A sixtel | AW I=E
AR R

ol

ot

% Rojela zelolels Jloul&g 4§

>N

Unit: 1,000 Won

Inpatients Outpatients Total
Direct costs
Medical costs
Health care service 8,567,433 89.2% 1,750,088 47.7% 10,317,521 77.7%
Prescription - - 681,819 18.6% 681,819 5.1%
Non-medical costs
Transportation 298,740 3.1% 946,512 25.8% 1,245,252 9.4%
Extra diaper 46,678 0.5% 182,286 5.0% 228,964 1.7%
Formula for diarrhea 14,690 0.2% 111,023 3.0% 125,713 0.9%
Subtotal 8,927,541 92.9% 3,671,728 100.0% 12,599,270 94.9%
Indirect costs
Lost earnings of caregivers 681,152 7.1% - - 681,152 5.1%
Total 9,608,694 100.0% 3,671,728 100.0% 13,280,422 100.0%
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Table 9. Estimated Incidence Rates of Rotavirus Infection in
Children under Five Years of Age: Korea

Based on HIRA® Based on Kim et al (2005)"

No. % No. %
Inpatients 12,577 49.2 14,092 20.4
Outpatients 12,998 50.8 55,030 79.6
Total 25,575 100.0 69,121 100.0

"Health Insurance Review and Assessment Service

ARAAAA NN 248 Ao @99 WS ALgEHE A0
7l o A8 Aow I R

Jole] mE ogn Fuo] E3hgde Pz oz WAE Kim
S0l A&s MRS 7)FoR T
Ay} Zehlolg AR Q18 919l dalrs A9 A2} Kim 5
Vol AR FAGT} 247 12577, 140028 0.2 2 ZJo)7} §l

X o

= o

©owka 9l BASE 717 120889, 550808 0% = Aol
wolth Agdel nay 99 v 98 el wEo] 1109
d ke ol

S - A9E gz AA AR RS FAS A
5 142 ®Bolx gt} o] A7E B3 Kim 579 24
E AE7F A F SRt sh 7)Eel] Izl g2 e Ae
- 59 o2 Zehlolg At g3 B
NI YA gonF el Am HF AEFORE ZERO]
o) o7 ugg AEeE b Tt QgL L S AN
(Table 9).

9l=e] ZEhlolel A FFPom Jsto] X&sh Ao 8]
ATA¥E vlwshd oivhe 700-1,0009 USEE, £32
T USEe], wse 20017008 geiow® o) A9 7 =
7ve] Qlte] wheh 137-1400%F USEe]® R sk, s-gut
2o A US 982 Aitsld Zeptoly A g o= 3k &

A o]wH]+ 836%F USEe] (8694, 2005. 6.30 3 7= o
Wt WSe S0l el o8 AA| QT8 FoE @
A% 1909 077 E AZeks Aoln AT ol v 54

o
o
9k kel disiM = 1909 34498 E XE3H= Aol At Lu
£ 1919 GNIB)E o] ZERt
olgA HPOR st AF FES AAGTE vFo] AT Bk
THA/BXI0). ©1& 7]Fo® b $euehs 1042 veht o
Tkel 1.92-2.72, -2 2.28, ®]=re] 2199 H|§e] v FFEL
=2, SEvet AAleEel vl ddFes e AES ok A
At} ko] zpol7p WA EL] atolof|A] HFHE Z1Q1A] 2 g0l g
Al HIE AR sl 71 A7 Bed AoF HRIT
o] 2= ATelA BEAe] #ielq Zefole A 2
FoF % o golg u|ente w o) B Ao 9
5 H|E ol nesy] FEI 4 v 8-S AAste] s
o} 959 A A0 Pl ZEpuLo] A0 u]
4], 7149A, 54 9@ gk W7 (formula changes)

of wg HAEAn &S 1L

b

3l k. 2 AFoM L AA dxF 2AME AR 7|AA, A
AP B H]ES Bl LA O Thed REF o R HES
P8It 7148 Ak 9 H S g B v E-S Ve

%

g 7bsAo] = HE B AFolaE 9 8olgS A ¢k vt
AellA 257} o]Folxl ZEptole] A Thdol sl aes)
#] kgkrh. Kim 579 wgEe o7 o] dhxte] 27187] o
wolth. oA HeHoR FH3 F g 133990 R 97
et 2005 GDP tiH] 0.0016% <F&°l 3T

B A E $Evet 7P RSk Bdd oy A #8d
AL 1] EE Qg AN 8-S AT At
Ak T 2 Aol ZgEA ug-e A HE 51%2
u=e] 50% P 2 ajolE Kol ALg] #3HE @73L ukg
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