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Purpose: The purpose of this study was to estimate the medical expenditures for poisoning patients in
Korea using data from National Health Insurance and the Korea Health Panel Survey.

Methods: The operational definition of poisoning was the presence of Korean Standard Classification of
Diseases codes from T36 to T65. The number of poisoning patients, the amount of legal copayments, and
benefit and non-benefit costs were extracted from both databases. The frequency of emergency, inpa-
tient, and outpatient treatment utilization by poisoning patients was determined, and medical expenses
were calculated. Linear regression analyses were performed to investigate factors affecting the medical
expenses of poisoning patients.

Results: The number of poisoning patients increased from 97,965 in 2011 to 147,984 persons in 2020.
Medical expenses also increased by 74% from Korean won (KRW) 30.1 billion to KRW 52.3 billion, and
benefit costs also increased by 79%. The average outpatient cost per person was KRW 67,660, and the
inpatient cost was KRW 1,485,103. The average non-benefit medical expenses were KRW 80,298, ac-
counting for about 16.2% of the total expenses. Multivariable analysis showed that the total expenditure
was associated with economic status and disabilities.

Conclusion: The average medical expenditure per poisoning patient was KRW 534,302 in 2020, and poi-
soning-related costs gradually increased during the study period. Further research on the economic bur-
den of poisoning should include indirect costs and reflect disease-adjusted life years.
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Table 1. The number of poisoning patients and medical expenses (KRW) by year using National Health Insurance data

Variable Ve
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
No. of patients
Total 111,913 142,753 135,286 147,984 129,180 132,773 121,211 113,888 118,220 97,965
In 18,775 19,335 19,398 18,419 17,490 24,205 23,561 24,796 25,854 23,547
Out 97,309 127,930 120,335 133,808 115,649 112,339 101,239 92,688 96,023 77,367
Medical expenses*
Total 30,136,929 32,998,146 33,352,078 33,975,160 34,788,456 38,701,753 41,036,156 46,365,107 52,295,259 52,342,853
In 23,616,960 24,945,814 25,392,389 24,866,105 26,607,339 31,749,589 34,479,347 40,062,635 45,423,722 46,502,741
Out 6,519,969 8,052,333 7,959,689 9,109,055 8,181,117 6,952,165 6,556,808 6,302,472 6,871,537 5,840,112
Medical expenses /
patient”
Total 269,289 231,156 246,530 229,587 269,302 291,488 338,551 407111 442,355 534,302
In 1,257,894 1,290,189 1,309,021 1,350,025 1,521,289 1,311,695 1,463,408 1615689 1,756,932 1,974,890
Out 67,003 62,943 66,146 68,076 70,741 61,886 64,766 67,997 71,561 75,486
Benefits*
Total 22,131,106 23,968,350 24,235,764 24,519,149 25,394,241 28,924,861 30,840,200 35,012,615 39,396,268 39,651,956
In 18,499,140 19,512,944 19,893,294 19,517,998 20,890,845 24,928,621 27,054,605 31,349,030 35,397,841 36,178,765
Out 3,631,966 4,455,406 4,342,470 5,001,151 4,503,396 3,996,240 3,785594 3,663,585 3,998,427 3,473,191
In: hospitalized patient, Out: outpatient.
*1,000 won.
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Fig. 1. Distribution of the number of poisoning patients (A) and medical expenses (B) by age using 2020 National Health Insurance data.
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Table 2. Characteristics of acute poisoning patients included in the 2012-2017 Korea Health Panel Survey data

. Year

SIS I Total (=138) 1) (n=17) 2013 (n=15) 2014 ("=35) 2015 (n=25) 2016 (1=18) 2017 (n=27)
Gender

Male 79 (57.3) 9 (52.9) 10 (66.7) 18 (51.4) 15 (60.0) 9 (47.4) 18 (66.7)

Female 59 (42.8) 8 (47.1) 5(33.3) 17 (48.6) 10 (40.0) 10 (52.6) 9 (33.3)
Age (yr)

20-29 18 (13.0) 2(11.8) 1(6.7) 8(22.9) 4(16.0) 2 (10.5) 1(3.7)

30-39 4(2.9) 2 (11.8) 0 1(2.9) 1(4.0) 0 0

40-49 12 (8.7) 1(5.9) 1(6.7) 0 3(12.0) 2 (10.5) 5(18.5)

50-59 104 (75.4) 12 (70.6) 13 (86.7) 26 (74.3) 17 (68.0) 15 (78.9) 21(77.8)
Marital status

Single or divorced 43 (31.2) 6 (35.3) 6 (40.0) 13 (37.1) 8(32.0) 5(26.3) 5(18.5)

Married 95 (68.8) 11 (64.7) 9 (60.0) 22 (62.9) 17 (68.0) 14 (73.7) 22 (81.5)
Education level

Primary 49 (35.5) 7 (41.2) 6 (40.0) 17 (48.6) 7 (28.0) 6(31.6) 6(22.2)

Middle or high school 59 (42.8) 4 (23.5) 6 (40.0) 12 (34.3) 11 (44.0) 9 (47.4) 17 (62.9)

University 30(21.7) 6(35.3) 3(20.0) 6(17.1) 7 (28.0) 4(21.1) 4(14.8)
Economic activity

No 61 (44.2) 10 (58.8) 7 (46.7) 17 (48.6) 7 (28.0) 9 (47.4) 11 (40.7)

Yes 77 (55.8) 7 (41.2) 8 (53.3) 18 (51.4) 18 (72.0) 10 (52.6) 16 (59.3)
Family income status

1st quintile 17 (15.0) 3(17.7) 3(20.0) 5(17.2) 2(11.8) 0 4(18.2)

2nd quintile 26 (23.0) 2(11.8) 3(20.0) 8(27.6) 4(23.5) 5(38.5) 4(18.2)

3rd quintile 22 (19.5) 4(23.5) 2(13.3) 4(13.8) 4(23.5) 5(38.5) 3(13.6)

4th quintile 21(18.6) 3(17.7) 3(20.0) 6(20.7) 2(11.8) 3(23.1) 4(18.2)

5th quintile 27 (23.9) 5(29.4) 4(26.7) 6(20.7) 5(29.4) 0 7(31.8)
Geographic area

Seoul or Gyeonggi 26 (18.8) 4 (23.5) 3(20.0) 8(22.9) 3(12.0) 6(31.6) 2(7.4)

Metropolitan city 31(22.5) 6(35.3) 7 (46.7) 6(17.1) 5(20.0) 2 (10.5) 5(18.5)

Others 81 (58.7) 7 (41.2) 5(33.3) 21 (60.0) 17 (68.0) 11 (57.9) 20 (74.1)
Chronic diseases

None 69 (50.0) 3(17.7) 4(26.7) 20 (57.1) 17 (68.0) 11 (57.9) 14 (51.9)

1 24 (17.4) 7 (41.2) 2(13.3) 3(8.6) 3(12.0) 3(15.8) 6(22.2)

2 21(15.2) 0 3(20.0) 8(22.9) 3(12.0) 4(21.1) 3(11.1)

More than 2 24 (17.4) 7 (41.2) 6 (40.0) 4(11.4) 2 (8.0) 1(5.3) 4 (14.8)
Body mass index

Underweight (<18.5 kg/m’) 6(5.1) 0 0 1(3.7) 0 0 5(19.2)

Normal (18.5-23.0 kg/mz) 52 (44.1) 10 (76.9) 5(35.7) 11 (40.7) 10 (47.6) 6 (35.3) 10 (38.5)

Overweight (=23.0 kg/mz) 60 (50.9) 3(23.) 9 (64.3) 15 (55.6) 1 (52.4) 11 (64.7) 1 (42.3)
Smoking status

Non smoker 66 (55.9) 8(61.5) 8 (57.1) 16 (59.3) 10 (47.6) 11 (64.7) 13 (50.0)

Ex-smoker 32 (27.1) 3(23.) 4 (28.6) 8(29.6) 5(23.9) 4 (23.5) 8(30.8)

Current smoker 20 (16.9) 2 (15.4) 2 (14.3) 3(11.) 6(28.6) 2(11.8) 5(19.2)
Drinking status

Non-drinking 62 (52.5) 3(23.1) 5(35.7) 18 (66.7) 12 (57.1) 11 (64.7) 13 (50.0)

>1/mo 19 (16.1) 6(46.2) 0 3(11.0) 4(19.1) 2(11.8) 4(15.4)

>1/wk 37 (31.4) 4(30.8) 9 (64.3) 6(22.2) 5(23.8) 4(23.5) 9 (34.6)
Disabled status

No 128 (92.8) 14 (82.4) 14 (93.3) 33(94.3) 25 (100.0) 18 (94.7) 24 (88.9)

Yes 10 (7.3) 3(17.7) 1(6.7) 2(5.7) 0 1(5.3) 3(11.0)

Values are presented as number (%).
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Table 3. The number of patients with acute poisoning and medical expenditures according to the type of medical service

Variable Total Emergency Hospitalization Outpatient
Survey subjects 88,594 9,036 12,302 88,104
Acute poisoning patients 138 103 32 14
Medical expenditures
Out-of-pocket costs (1+2) 193,465+450,312 83,101+153,050 559,850+704,207 15,971+16,515
Legal copayments (1) 93,962+184,903 44,069+67,887 259,289+250,900 9,318+14,243
Non-benefit costs (2) 80,298+270,901 22,867+97,115 272,339+465,729 786+2,940
Benefit costs (3) 301,099+821,686 64,399+128,292 1,086,159+1,386,302 11,5637+13,446
Total expenditures (1+2+3) 494,564+1,211,755 147,500+259,627 1,646,008+1,954,424 27,509+22,895

Values are presented as number or meanzstandard deviation.
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Table 4. Factors affecting total medical expenditures for patients with acute poisoning

Univariable model

Multivariable model

PRI B (95% Cl) p-value B (95% ClI) p-value
Gender
Male Ref
Female 55,949 (-357,785 to 469,683) 0.789
Age (yr)
20-29 Ref
30-39 812,424 (-507,310 to 2,132,157) 0.226
40-49 -41,563 (-931,328 to 848,201) 0.927
50-59 448,731 (-160,762 to 1,058,223) 0.148
Marital status
Single or divorced Ref
Married -162,098 (-603,300 to 279,105) 0.469
Education level
Primary Ref
Middle or high school -357,822 (-816,621 to 100,976) 0.125
University -567,663 (-1,117,950 to -17,376) 0.043
Economic activity
No Ref Ref
Yes -551,987 (-953,474 to -150,501) 0.007 -516,404 (-959,944 to -72,864) 0.023
Family income status
1st quintile Ref
2nd quintile -687,937 (-1,466,982 to 91,108) 0.083
3rd quintile -1,022,092 (-1,828,651 to -215,534) 0.014
4th quintile -783,739 (-1,598,625 to 31,147) 0.059
5th quintile -847,052 (-1,620,373 to -73,732) 0.032
Geographic area
Seoul or Gyeonggi Ref
Metropolitan city 256,172 (-383,527 to 895,870) 0.429
Others 15,452 (-526,759 to 557,663) 0.955
Chronic diseases
None Ref
1 456,538 (-86,151 t0 999,226) 0.099
2 430,045 (140,680 to 1,000,770) 0.139
More than 2 1,077,609 (534,920 to 1,620,298) <0.001
Body mass index
Underweight (<18.5 kg/m’) Ref
Normal (18.5-23.0 kg/m?) 117,862 (-892,748 to 1,128,471) 0.818
Overweight (>23.0 kg/mz) -396,923 (-1,400,539 to 606,693) 0.435
Smoking status
Non smoker Ref
Ex-smoker 96,578 (-416,750 to 609,907) 0.71
Current smoker -307,345 (-915,608 to 300,919) 0.319
Drinking status
Non-drinking Ref
>1/mo -294,367 (-920,790 to 332,055) 0.354
>1/wk -36,008 (532,279 to 460,262) 0.886
Disabled status
No Ref Ref
Yes 1,536,725 (791,243 to 2,282,206) <0.001 1,816,495 (964,152 to 2,668,837) <0.001

Cl: confidence interval, Ref

: reference.
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