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Socioeconomic Costs of Food-Borne Disease Using
the Cost-of-lliness Model: Applying the QALY Method

Hosung Shin', Suehyung Lee', Jong-Soo Kim?, Jinsuk Kim?, Kyu-Hong Han?
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Objectives: This study estimated the annual socioeconomic costs of food-borne disease in 2008 from a societal perspective
and using a cost-of-illness method.

Methods: Our model employed a comprehensive set of diagnostic disease codes to define food-borne diseases with using the
Korea National Health Insurance (KNHI) reimbursement data. This study classified the food borne illness as three types of
symptoms according to the severity of the illness: mild, moderate, severe. In addition to the traditional method of assessing the
cost-of-illness, the study included measures to account for the lost quality of life. We estimated the cost of the lost quality of
life using quality-adjusted life years and a visual analog scale. The direct cost included medical and medication costs, and the
non-medical costs included transportation costs, caregiver's cost and administration costs. The lost productivity costs included
lost workdays due to illness and lost earnings due to premature death.

Results: The study found the estimated annual socioeconomic costs of food-borne disease in 2008 were 954.9 billion won
(735.3 billion won-996.9 billion won). The medical cost was 73.4-76.8% of the cost, the lost productivity cost was 22.6% and
the cost of the lost quality of life was 26.0%.

Conclusions: Most of the cost-of-illness studies are known to have underestimated the actual socioeconomic costs of the
subjects, and these studies excluded many important social costs, such as the value of pain, suffering and functional disability.
The study addressed the uncertainty related to estimating the socioeconomic costs of food-borne disease as well as the updated
cost estimates. Our estimates could contribute to develop and evaluate policies for food-borne disease.
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Table 1. Categories related to food-borne disease and data sources

Types of costs Categories

Subcategories

Data sources

Medical costs
Non-medical costs

Direct costs

Indirect costs

Other costs*

Medical service, medication
Transportation, care-giving
Administration costs (government)

Lost quality of life costs  Lost productivity costs
Premature death costs

National health insurance reimbursement data
National health and nutrition examination survey
Korea food and drug administration

Wage structure survey
Wage structure survey
Suvey conducted in the study

*Costs attributed to pains, suffering, and functional disability.

Table 2. Diseases groups included in the analyses

KCD5 Disease group Diseases included in the analyses
A02 Other salmonella infections A02.2, A02.8, A02.9
A03 Shigellosis A03.0, A03.1, A03.2, A03.3, A03.8, A03.9
A04 Other bacterial intestinal infections A04.0, A04.1 A04.2 A04.3 A04.4 A04.5 AD4.6
A05 Other bacterial food-borne intoxications A05.0, A05.1, A05.2, A05.3, A05.4, A05.8, A05.9
A06 Amoebiasis A06.0
A07 Other protozoal intestinal diseases AQ7.1, A07.2
A08 Viral and other specified intestinal infections A08.0, A08.1, A08.2, A08.3, A08.4, A08.5
A09 Diarrhoea and gastroenteritis of presumed infectious origin A09.0, A09.9
K52 Other noninfective gastroenteritis and colitis K52.1, K52.2, K52.8, K52.9
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LC: productivity costs, N: no of patients

Y: daily mean wage, R: productivity lost rate (25%)
L: mean morbidity days, E: employment rate

It sex, j: age group, k'mild cases,

I:moderate cases, m:severe cases
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Table 3. Annual value of quality adjusted life years (QALY) and mean value of quality adjusted life days (QALD)

Value of statistical life

Annual value of QALY (Q)  Mean value of QALD

Author(year) (million won) Mean QALY (thousand won) (Q/365)(won)
Eom YS, et al. (1997) [25] 451 10459 28655
Shin YC & Joh SH. (2003) [26] 466 10807 29608
Lee YJ, et al. (2004) [27] 364 43.12 8442 23128
Shin YC. (2007) [28] 1480 34334 94067
Shin YC. (2008) [29] 321 7444 20394

Table 4. VAS health valuation weights lost by severity

) ) Morbidity VAS health valuation weights (%)
Severity of illness — -
days Current status (A) Morbidity status (B) Difference (A-B) (95% Cl)
Mild 1 76.4 50.5 25.9 (0.0-53.8)
Moderate(ambulatory visits) 3 76.9 40.1 36.8 (5.0-68.5)
Severe (hospitalization) 7 774 33.9 43.6 (7.0-80.1)

Cl: confidence interval, VAS: visual analog scale.

Table 5. Value of quality adjusted life days(QALD) lost due to food-borne severity (unit: KRW)

) QALD Mean (95% ClI)
Studies -
value Mild Moderate Severe

Eom YS, et al. (1997) [25] 28655 7422 (0-15416) 31635 (4298-58886) 87455 (14041-160669)
Shin YC & Joh SH. (2003) [26] 29608 7668 (0-15929) 32687 (4441-60844) 90364 (14508-166012)
Lee YJ, et al. (2004) [27] 23128 5990 (0-12443) 25533 (3469-47528) 70587 (11333-129679)
Shin YC. (2007) [28] 94067 24363 (0-50608) 103850 (14110-193308) 287092 (46093-527434)
Shin YC. (2008) [29] 20394 5282 (0-10972) 20515 (3059-41910) 62242 (9993-114349)

Mean value 10145 (0-21074) 43244 (5876-80495) 119548 (19193-219628)

Cl: confidence interval.

Table 6. Socioeconomic cost of food-borne disease (unit: million KRW)

No. of

Productivity Premature

Total cost (95% Cl)

. . o
Severity patients Direct cost ~ QALDs lost (95% CI) lost deaths o~ 5
Mild 9302452 - 94373 (0-196040) 56010 100166 (5793-201833) 61803
Moderate 1638012 102926 70834 (9625-131852) 47340 5597 179357 (118148-240375) 155863
Severe 695407 598129 83134 (13347-152731) 102164 686950 (617 163-756547) 705980
Total 11635870 701145 248538 (23168-480818) 205710 5597 954887 (735311-996922) 912451
Percentage A* 0.734 0.26 - 0.006 -
B 0.768 - 0.226 0.006 -
QALD: quality of adjusted life days, CI: confidence interval.
A*= medical costs + QALDs cost + premature death + other.
B*= medical costs + productivity lost + premature death + other.
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Figure 1. Annual socioeconomic cost structure of food-borne disease including(a) and excluding the cost

attributable to quality of life lost(b).
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