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A Study on the Case Analysis and Health Management of Patients with Pesticide
Poisoning from Spraying Pesticide in Hospitals in the Chungnam, Korea

Sun-In Moon' - Jihee Choi' + Sangchul Roh™?*

"Center for Farmers’ Safety and Health, Dankook University Hospital
’Department of Occupational and Environment Medicine, College of Medicine, Dankook University

ABSTRACT

Objectives: This study aims to examine patients who developed acute pesticide poisoning while spraying or using
pesticide and presented to the emergency department in hospitals in Chungcheongnam—do Province. Based on
the findings, this study will provide implications for safety and health management pertaining to the use of
pesticides.

Methods: Pesticide poisoning data collected by the Chungnam Center for Farmers’ Safety and Health from
2014 to 2018 was cross—sectionally analyzed. A total of 331 patients with pesticide poisoning presented to
one of hospitals and four of medical centers in the region(Dankuk University Hospital, Gongju and Hongsung,
Cheongyang, Cheonan Medical Center). Seventeen of these patients (15 men and two women) developed
poisoning while spraying pesticide. The patients’ charts were reviewed to collect data on pesticide poisoning,
namely currently working in farming-related occupation, means of transportation to the hospital, place of
poisoning, symptoms of acute pesticide poisoning, treatment, pesticide used when poisoning occurred, and
classification by technical ingredients.

Results: Fifteen out of 17 patients who developed poisoning while spraying pesticide were men. Insecticide was
used in 35.3% of the cases, and herbicide was used in 29.4% of the cases, which was different from cases of
poisoning from ingestion poisoning. The major symptoms were vomiting (35.3%), nausea (29.4%), dizziness
(29.4%), and headache (23.5%). A total 11 ingredients were identified in 12 patients, and the most common
ingredient was glyphosate, which is an herbicide. Most patients showed a state of mild toxicity, but two patients
showed a state of severe toxicity. These patients respectively used glyphosate and paraquat.

Conclusions: Our findings can be useful for suggesting the need for a national healthcare system to manage
occupational pesticide poisoning among farmers. Further, these findings can be used to increase the awareness
of the risk of acute poisoning during pesticide spraying and suggest the need for a safety health education to
increase farmers’ awareness of pesticide poisoning.
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LA 2 Aot Gorell et al., 1998; Baldi et al., 2006;
Waggoner et al, 2011). $3u=te] 39 2006

5opo R QR A ¥~20109 5% 8% Apke A 4] 57of 12

og‘l_r‘

= A AAAQ 2Aos

Al

*Corresponding author: Sangchul Roh, Tel: 041-550-7343, E-mail: scroh@dku.edu
Department of Occupational and Environment Medicine, College of Medicine, Dankook University, Cheonan-si 31116,
Repulic of Korea
Received: September 24, 2019, Revised: October 25, 2019, Accepted: November 15, 2019

Sun In Moon  http://orcid.org/0000-0003-4485-5089 Jihee Choi http://orcid.org/0000-0001-6500-9872

Sangchul Roh http://orcid.org/0000-0003-4485-5089
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

541



542 2401 - FX|3 - oA

AT He2 A YEPFTHCha et al., 2014). Z&
£ 5doR IF AFRAILES #HAATZ] st
201190 HlaBAR Z2 154 5o 9% ik
HEAE AL 201297 = BEY A=A A
¢ HEHHE S o] A4t | s A5kl
olgiet =7H Arde] AR AlPoR H4 e ES
2 QIR AMg2 HES| AAShl e AR UEhd
(Cha et al., 2016) B+2] 7+AI78 80| AR 5F 2}
AR ol aarEollal AAHQ] AHdE o=
VT= FUHL & -+ Sk

SR0R AT FA B FHY B AL F 1
3 B4 5 FHS Aol2 Holth. o 4m Fup
B0l ezl ofs) S4o] WsH: B9

7Pt 559 7FsAdS wWesfof gttt 11
T I¥ote 94 58 52 55, FES, 24, 1E
Y SHAE HI5olF R Y= F7 B |
Fol(Kim, 2011) HestA BH7lst= Aol A gt
E3F 5o #etE FARJS] gl gk Ql4lo] &
2 Ao Hojy AP d4lskal it stejzte 9
AL E W57 At A2 A= o|FA[A] &2t qlvh
(Lee & Chung, 2000; Kwon et al., 2012).
TEUTAH AU A A E4RA AR 4
o] oJobd 2010¢ 1€ 1¥5H 20109 12€ 31¢
THA] FE(GAIZD ol 4 XAV HY E=
< HEst A7 28FY A E FE AEES
4.6%% YEFFTHKo et al, 2012). FY 19 oJ4o]
BT 42 59 ARS o FEE o] ATE i
A= 5UZ Aot 5URJAY EHES 2.6%, 5
2 ARESHA] = Q1Y &4ES 1.2%0 &3 of
FATHKOSIS, 2018). oid W82 5 &0l 23t &
A5t 3= 4 AEEC| ofd A8 F 1Y ol
9] £4HE B4R Aatolt}, 5]l 5eEE SR o
FES Aesrd A7 LE25He 497 21 =2 A
Azbob= S40] HMHe 54 23S wE S A
7t tiFEol7] wizel A
ARl 57 22 o) gltt. 18y 592 7Y 4
Alo]7] WjEo] SFo=
ogt T5 9 &4 Bt oflet AU AP s

i
T
ol
12
2

L
%)
ﬂlﬁ’.‘i
>
)
Ir
i
e
=
flo
off
e
o

www. kiha.kr

FARATE] FEE AlFok=t] Ak

. o U

1. A hy

2014ERE 2018W7HA] wh=t 19 sdtA
HAAEA A 59 =2 9 S5 Ag A
2E dHdoE BEAsltt. d=tigtuEd gt
HAAE = 3949 57 HYddt 55502 &
Alof| Yesks J4 52455 At st AR 95t
of FRFHMOU)S AZstlor d=tigugd I
FAT-EEYBe A+ HYE EHSITHIRB No.
2014-08-003, 2017-07-001). ©r=tistw 5Ly} F
FORYS 20149 7ERE, THYRYS 201549 1
YHE, HFogdyt Horoz gL 20164 7ERE
S G4 5455 Rtol| tiste] AR 2014
UHE 20189714 s5=02 SF40 LSt &
A= F 3319oE A 35 YRleEEs v
A Ego] 270%H(81.6%), 2%l B8 FL H|oLZd B
80] 23(6.9%), =°F AEL7} 179(5.1%), 2= 219
(6.3%)% UERTE & Aollxe 5% Ax Jo 5=
o] ASH A} F 178(HAF 159, o= 2%)E of
Fo = ool

N 1
H

-0, ~r
2 2

=

0
il

2. A7 YH

g &A=l ot 2ARE AEFRE S5 A
SHlT. AR Y82 A AR E ALt A,
A, A A9 71E HE, F9E YA 9 U
A, HEF=, U e, 5F T= 718 HEE=
Al ARG 5F 25, 7R AS AEN. 55 A F
= U], T AR, 55 A F 3, ARAD A7,
AR B, 2HE A= Ay 5 S AEE EAS:
AR BE Ame Ao A el wet
gato] dlojeH|o] A3} STt

SoF A Fofl F=o] WA DA BA] SUSAL
T 7= sGEDEC S 74, vlsder 2
S WY F2e A W, oF A, 2= gF=
TFESIGT W ST 119 #5321 ¥ F33 A
A, 7[eHAME F53E, olRER)E FESIH. &
= Y A ARSI wof2 8EEE EFste] Az
A, AFA|, AetAl, SHESAIH ddADE FE5HA
o FEALE = U, A s 4 4, 5

Journal of Korean Society of Occupational and Environmental Hygiene, 2019: 29(4): 541-549



O

o 2T

= ﬁm, S, SRl E FESIT. W BAl 34
5FeE F IS AAEAZIFHWorld Health
Orgamzatlon WHO) 84 595 S4S 3315t
HAAZ, FE, 56, oA2s, £=°| |, =gt '
2H], AAL = 7HEAY ke, SEAE, 7 9
3 SEE 94 9F VEHES, FEAE, s
SE ZRIsIH 5 7‘%7‘] = A=A%, =5t
2] kS FaE TH5L9TH AR XoF AEE Tl 9]
Al A= G A= AstA oot 7kt A-folw
Ao FoF AEoE SHT BAF 5=2%84
SoFg B A H]| A(http://pis.rda.go.kr/)9] SFSE A

£ X35te] YAR BHlE AS X5t A=
o] A3} SR BF+EZWR], A9 Soxp F wing

R}

o]o{v
o

o 2= x| gojlo

1. BtXpo| AUHtN EN
20149%E 20189714 &

of U E42 Table mw} 5}
AL & 17802 YA7H 159
#e] Bt o
(47,1905 7%
794 9%el

F2 668 +

Table 1. General characteristics of patients with pesticide poisoning while spraying pesticide

A 3 S5 3K
AL T F=TA
g, 27} 2750|itt. &
123412 704
ottt S=o] st 92 Hw7IQl
1278(70.6%) 2. i i=g

A 5L TAF 55 ERIst Ay} S(EAL
A= AFol 119(E4}F 91

S5 A 24 Y BB 097 543

2

O

ol’do] 8%

Helol &

g, ozt 27), =0l 57,

Sex Total
Male (N=15) Female (N=2) (N=17)
Age (MeanzStandard deviation) 67.1 £ 13.1 64.5 + 3.5 66.8 + 12.3
{ 40 vears 1 (6.7) 0 (0.0 1 (5.9
40~49 vyears 1(6.7) 0 (0.0 1 (5.9
50~59 years 2 (13.3) 0 (0.0 2 (11.8)
60~69 years 3 (20.0) 2 (100.0) 5 (29.4)
> 70 years 8 (63.3) 0 (0.0) 8 (47.1)
Month of incident
Jan~Mar 16.7) 1 (50.0) 2 (1.8
Apr~Jun 2 (13.3) 1 (50.0) 3 (17.6)
Jul~Sep 12 (80.0) 0 (0.0 12 (70.6)
Oct~Dec 0 (0.0 0 (0.0 0 (0.0
Currently occupation related to farming
Farming (involve livestock) 9 (60.0) 2 (100.0) 11 (64.7)
Unemployed 2 (13.3) 0 (0.0) 1 (5.9
Missing data 4 (26.7) 0 (0.0) 5 (29.4)
Type of hospital presentation
Direct visit 10 (66.7) 1 (50.0) 1 (64.7)
Transferred 0 (0.0 1 (50.0) 1 (5.9)
Missing data 5 (33.3) 0 (0.0) 5 (29.4)
Means of transportation
119 ambulance 2 (13.3) 0 (0.0 2 (11.8)
Private ambulance 0 (0.0) 1 (60.0) 1 (5.9)
Personal vehicle 9 (60.0) 0 (0.0) 9 (562.9)
Other’s vehicle 0 (0.0) 1 (50.0) 1 (5.9)
Missing data 4 (26.7) 0 (0.0) 4 (23.5)
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Table 2. Classification of pesticide used by patients and poisoning-related information

Sex Total
Male (N=15) Female (N=2) (N=17)
Classification of pesticide by purpose of use
Herbicide 4 (26.7) 1 (50.0) 5 (29.4)
Insecticide 5 (33.3) 0 (0.0) 6 (35.3)
Fungicide 2 (13.3) 0 (0.0 2 (11.8)
Mixed" 16.7) 1 (50.0) 1 (5.9
Missing data 3 (20.0) 0 (0.0) 3 (17.6)
Place of poisoning
Paddy 3 (20.0) 0 (0.0 3 (17.6)
Field 8 (53.3) 0 (0.0) 8 (47.1)
Pen 0 (0.0) 1 (50.0) 1 (5.9
Road next to pesticide spraying 0 (0.0) 1 (50.0) 1 (5.9
Missing data 4 (26.7) 0 (0.0 4 (23.5)
Channel of poisoning™
Percutaneous 5 (33.3) 0 (0.0) 5 (29.4)
Inhalation 8 (63.3) 1 (50.0) 9 (52.9)
Aspiration 2 (13.3) 0 (0.0 2 (11.8)
Missing data 2 (13.3) 1 (50.0) 3 (17.6)

"Mixed: Mixed use of herbicide, insecticide or fungicide, TDuplicate response
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$He Fo1gt Ax 64.7%7F A- WY s 7R
o] o] 83t 2 QU AFH52.9%) 0= SRIE AT

2. 3iX1O) AL 59 25 U 5= e
0] A8 59F 9l FE HRE Table 29 Lt

A7t AFRSE BokS ST (A|ZA, AEA, AR
TR A} AFAR QI FEo] 35.3%(68) 2= 7t
& Bu AZATE 29.4%(5%), AAA7E 11.8%(27)
<olth. B5 FAhE Wo] 47.1%=2 7 91 5
ARE FYOE QI FF0] 52.9%, BT LEE Tt
50| 29.4%% hHES YERAC

w

B B F Y R XA OF

el FBF 35 2 ST A o] of
UL2 Table 37} 7t} koF FAZE =10 rlofs}
Al %*%49 2= Q7] uEo TE‘?J‘%_E BT}
0 Esk BAEe) gol BAF 4L TE, WA,
oYL, 55, T 5 ]9&‘:} 2= Az B
243 A1 24 82 A5 s 79, 3@=o]

www. kiha.kr

59, A& ek 4%
T

7t 3%, A20] 2902 et

4. ANl ALE SO EH H 25 s A

4 8 A 5 YAl HE
49 Ptk MG BOF 4E B

A7 A= Table
A7} oA okt

7hsst AR = 128(70.6%) 02 BRI Qict. oy &
AZ0] ARESE YA|= 2,4-D ethylester, carbofuran,
deltamethrin, endosulfan, glyphosate, iprobenfos,
paraquat, MCPA, validamycinA, carbamate,
phenthoate2& & 11709 LAI7} AFgH Zo& &
A=lem A paraquate= AREol FA1EH S4HA
ojct.

A 1785 AR A= 2982 AlYsty 89
(53.3%)°] A=E APt TEo] 5 Uﬂ(53 3%), A&
SHA] 2 497t 2(13.3%)°10tt. 179 & & A
”ﬂﬂ: A5 4912 ARt ‘ulu|gt =4 o] 111,

=4 $F0] 250E foEglon S5 S40=E
f&o‘_ QVJX}% Y 2 AL 227} APEHUS. FF
544 29 3 282 BEF AXAE AFE AR

Journal of Korean Society of Occupational and Environmental Hygiene, 2019: 29(4): 541-549



Table 3. Major symptoms of acute pesticide poisoning and treatment

Sex Total
Male (N=15) Female (N=2) (N=17)

Major symptoms of acute pesticide poisoning’

Vomiting
Nausea
Dizziness
Headache
Dyspnea
Chest pain
Runny nose
Profuse sweating
Diarrhea
Eye irritation
Paralysis
Loss of consciousness
Other(e.g., abdominal pain, palpitation, sore throat)

Treatment for poisoning
No treatment
Observation
Treatment
Missing data

"Duplicate response

N O = = = = = NN O

- =2 OO 0O OO0 0o — o
W - = = = =2 =2 N W o oo

N O b W
o - = O
N N O W

Table 4. Ingredients of pesticides used and treatment outcomes

Patients who presented to the emergency department after spraying pesticide” (N=17)
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17

Classification

of pesticide™

Ingredient
2,4-D
ethylester
Carbofuran U
Deltamethrin U
Endosulfan U
Glyphosate U U U
Iprobenfos U
Paraquat U
MCPA U
ValidamycinA U
Carbamate U
Phenthoate U
Missing data U U u U U

Treatment Sent | Sent : Sent : Sent i Transfi Sent Hospital Sent Sent | Sent | Sent :Transf:Transfi Sent | Sent
o Home -
outcomes home { home i home i home i erred | home ! ization home home i home i home i erred | erred | home | home

Patient’s final Mild i Mild i Mild : Mild i Mild i Mild :Severe: Mild | Mild Severe: Mild © Mild ;| Mild
state toxicityitoxicityitoxicityitoxicityitoxicitytoxicity: toxicity itoxicityitoxicity: toxicityitoxicityitoxicityitoxicity
"U:Use

TH:Herbicide, I:Insecticide, F:Fungicide

Tglyphosate-isopropylamine

Ho - H I - I H F K - H I F H 1 -
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