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Exposure and Health Risk Assessment of Formaldehyde Exposure Among White

Shrimp Pond Preparation Workers in White Shrimp Nursery Farms
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Received Date: March 29, 2023 Abstract

Accepted Date: May 30, 2023 Formaldehyde is a human carcinogen and can cause eyes, respiratory system,

and skin irritation. Formaldehyde has been utilized to eliminate pathogens in

* Corresponding author

) ) aquaculture. White shrimp nursery workers may have long-term health consequences
(1) Master of Public Health Student in

Occupational Health and Safety Management, from exposure to formaldehyde in the workplace. This research aimed to assess

Faculty of Public Health, Thammasat University ~ exposure and health risks of formaldehyde exposure via inhalation among white shrimp
(2) Faculty of Public Health, ponds preparation workers. Study areas were 2 shrimp farms in Eastern of Thailand. Data

Thammasat University were collected during December 2018 to January 2019 by using questionnaires. Personal
formaldehyde concentrations were measured at breathing zone level of 30 workers
according to NIOSH Method 2541. Health risks of formaldehyde exposure were assessed
according to US EPA guidelines. The results showed that the 8-hour time weighted
average concentration of formaldehyde was 51.2 mg/m3. For non-cancer risk assessment,
Exposure concentration (EC,on cancer) Were 305.0 pg/m? with the Hazard quotient (HQ) of
31.0 indicating an increased risk of non-cancer. For cancer risk assessment, Exposure
concentration (ECneer) Were 20.6 pg/m? and cancer risks (CR) were 26.8x1 0 which is
unacceptable. Therefore, preventive measures against exposure to formaldehyde
should be established to reduce the health risks by substituting formalin with the less

harmful chemicals during fumigation step or reducing amount of formalin used by

considering the appropriate amount that capable of killing pathogens in white shrimps.

Keywords: Formaldehyde, Exposure assessments, Health risk assessment, Shrimp

Nursery Farms
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w1silnesuszliunsSudusis g NuUIIATY VLRI undsdoya
seauANtuIeIDsINadlan (CA) mg/m? 343.9+366.2 11.0420.7 N15M52990 CA
seezIaINssudula (Exposure Time, ET) * U 31.1+2.4 242.0+411.0  WhUUEDUAIY
AwBvean1sTuduia (Exposure Frequency, EF) A 12 12 LUUEDUAY
SuuTfisududa (Exposure duration, ED) 3 53455 5.3+5.5 wUUADUDY
szpznafududaansililiuzsa (Averaging Time, AT) 3 5.3+5.5 5.345.5 -ED
szoznasuduiaansnensse (Averaging Time, AT)** 3 78 78 - ogdiadn x U

* Conversion Factor (1 U/ 8760 w.al. = 1 U/ 525,600 u1¥)
»* mssududaansnouziie Sredsenededmiunisiinuzismasndin (Lifetime) 78 U 90 EPA's Exposure Factors Handbook Edition 2011:

Chapter18. Lifetime
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M15°9% 2 Jayadiuyanarall dnyaensvhauwarteyaguamueswesUiuRNY (F1u3u 30 Aw)

dayadiuynna 31U (AL) Souay

Y Rlandu); X =64.9, S.0.=13.1, Min-Max=46-95

<61 12 40.0
61-70 8 26.7
>70 10 33.3

918 @); X =305, $.D.=6.7, Min-Max=19-41

<26 11 36.7
26-35 9 30.0
>35 10 33.3

91991y @) X =5.3, S.D.= 5.5, Min-Max=1-17

<2 17 56.7

2-10 5 16.7

>10 8 26.7
Uszdnlsnuszdnda

LifiuseTalsausedndia 29 96.7

niwiEuazed 1 33
UsziRnsguyvid

laiguyns 15 50.0

quyvd 15 50.0

Sruauurirauseduny (Fu); X =6.1, 5.0.=0.3, Min-Max=6.0-7.0
6 28 933
7 2 3.7
e lufiufiveidssgndeunn (Falusiodu); X =3.8, 5.0.20.4, Min-Max=3.0-4.0
3 7 233
4 23 76.7
szuzaludunaumswientaidssgndeunn und)
szpsnafildnssuntu (ni; X =31.1, S.0.=2.4, Min-Max=6.0-35.0

szevnaldn1sansUe (ufl): X =242.0, 5.0.=11.0, Min-Max=240.0-300.0

M990 3 sERuANUNTY s sSududanasseAuanudssguanannsiuduianesinailen Tutuneunmsnsuveiesgniaun

SugaunsUfiRay szAUANUDNTUYY STAUNTSURUNE szAuAMuFssguAIW
Wosuadlan (mg/m?) wosuadlad (EC, ug/m?)
Min-Max X £SD EChon-cancer ECcancer HQ CR
naw3utaiesgndeunn 1.1-171.2 51.2+50.2 305.0 20.6 31.0 26.8x10°
nssuAduy 0.2-1071.5 343.9+366.2 2439 16.5 24.8 21.4x107°
N198°9U9 0.4-92.0 11.0+£20.7 61.0 4.1 6.2 5.7x10°

Wilcoxon Signed Ranks Test p-value <0.001




