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Abstract

Objective: This study aimed to develop a nursing care and health monitoring model
for individuals exposed to crude oil and evaluate the outcomes of developed model.

Methods: This mixed methods action study consisted of three phases: (1) developing a
nursing care system and health monitoring framework, (2) implementing the system, and
(3) extracting lessons learned. Data were collected from health records and self-management
assessments of 591 exposed individuals, as well as focus group discussions with 12 nurses.
Content analysis and descriptive statistics were used for data analysis.

Results: The developed model consists of three components: (1) nursing care during
and after exposure incidents, (2) screening and health management by categorizing individuals
into normal, at-risk, and affected groups, with appropriate nursing interventions for each, and
(3) long-term health monitoring, classifying exposure levels into high, moderate, and low groups,
incorporating indicators of exposure and health impacts. Outcome of the nursing care model:
Risk of benzene and PAHs exposure among the exposed individuals was low. Health screenings
from 2022 to 2024 showed no direct correlation with crude oil exposure. Nurses facilitated
self-management by following up, providing consultations, offering education, and demonstrating
through the Line application, leading to a high level of self-management ability (x = 4.51, SD = 0.40).
Lessons learmed suggest the need for expanded communication channels and proactive healthcare

services. Suggestions: This model can serve as a guideline for public health professionals.

Keywords: nursing care model, health monitoring, crude oil exposure
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Recovery Phase

Day 10-11&1 month post Impact
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1.2.1 A133ANGUNNILFVNIN
AIUHANTIAINTIUAURALAYNANTENUYD
thifuu 3 ngudsdl

1) nguun@ vunefia ngu
faudaifufuiifinansianiesiosujiinng
aglunauaiun@ CBC, SGOT, SGPT, Creatinine, t,
tMA ¥181< 163.86 em/g Cr, Bed <234.86 gm/
¢ Cr, n723linu S-PMA uag 1-hydroxypyrene

wazlinue1N1SSeINTIERS
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2) nguides (e da)
yanefy naufutaihifuAviidnanismmans
Hosufjtinnseeslaegramiaded CBC (Het.
18 35-39.9 %, Hct. nea 30-34.9 %, ANC
1500-1799, 7501-9999), SGOT 35-69 U/L,
SGPT 35-69 U/L, Creatinine 1.3-1.5 % t,t-MA
Y18 163.86 — 499 gm/g Cr, t,t-MA 73
234.86 — 499 gm/¢g Cr, S-PMA in Urine WLag
1-hydroxypyrene in Urine A523LUNU LAy
Ldnuemviseamsuant

3) naudae (Wuknng)
muneds faudadnfufviiinanisnsianig
viafuRnseddlasgnaniegluinasinsos
wukns §adl CBC (Het 118 < 35 %, > 60%,

Het. 9 < 30 %, > 55%, ANC < 1500

3 3
cells/mm , > 10,000 cells/mm , Plt < 100,000

3 3
cells/mm , > 600,000 cells/mm , wuiinlaon
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$oau (Blast cell), SGOT = 70 U/L, SGPT 2
70 U/L, Cr > 1.5 mg%, t,t-MA in Urine <
500 peg/ ¢ Cr, S-PMA in Urine < 25 pg/¢ Cr,
1-Hydroxypyrene in Urine < 2.5 pg/L %39
Ho1M151s00INTUERS LA Nzdn FLndes
ANWADY
1.2.2 MSIANGUNNILFVAINTA
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2. JULUUNISAAANGUATNE Tl d
’:{ v a 1 < 1 A
WduAU LUy 2 d@ume
2.1 MSAAMUAITHUNINTLELET
1A8ALASIENAINULAIATUAN WML INY
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FUAMIINNTEURE (Biological of Exposure)

v
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Y

Y

fwingmazn1siinlsanuseAauns Sudula
thanudsngunsduiadu 3 gy lennaunnng
AAMUNTITAVNNTTEEENT 5 U AaesuUssunm
namuUssnoumnomysaiiuAvialue
TngUssgnaviannsussiiun1sdula (Exposure
assessment) 984 EPA, (2025) Usenaunlgnis
Useilluseaunissududa 35n15duia
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2.1.1 nqudulauin (High

exposure group) U180 HeUF AU TUAUTN

1% g
0O v a o

UfuRnuluiunniunduiviilvassates 6
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A o & A4 A A Y
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TUsunsandsedsguan U 2565 U 2566-2569 AYTNAYBIN1TATIIRAANL

Biological of Exposure 1) nquduiiatios (Soeaz 13.37)

£,-MA in Urine v n52al7l 1 (@ 2565) uazdil 5 @ 2569)

S-PMA in Urine v 2) nquduiauunans (Sevaz 27.75)

1-Hydroxypyrene in Urine v n32910 13U U (U 2565, 2567, 2569)
Biological of Effect 3) naudulaLn (Sevay 58.88)

CBC v v asannUauasu 5 Y (U 2565-2569)

Kidney function (BUN, Cr) v v

Liver function (SGOT, SGPT) v v
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wiadu 3 du Ao
1. frugfuuing (audmindudv)
1.1 nMsUszifiuauidessonsiu
Fudimiudu wuhdFudadifudvdiulng
Humene fovas 94.1 engiade 29 T fusms
NNI358a 56.9 789a9U1ABNTNIUUTEY
Feuay 40.8 laenuilusveziinme @ 2565)
wullonisdevaz 12.8 wundunaumissas
40.0 VguAsyeIogay 33.3 LauIyniouas
21.3 neduasnTogay 4.9 I5z8elia1n1s
yiaw 6 dalusietu (fhga 1 u gean 5 )
SnunusnuiiufoR Wun dnmaefivudiowisy
Yoway 459 sesaunfegauiiufosay 22.3
Nejuifiuynfosas 11.0 dan1siesay 9.5

wazannlanziasesas 4.1 UseliumnuLaes
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funisiiudaanzndaaniuiiauseiiunis
FUNAFITLUUTUY NULSEAU t,t-MA in Urine

Fouaz 49.19 \uunsguieay 0.53 Wensia

= U

Sudumiedsfidaiuaniznenisduiadans
LU (S-PMA in Urine) Wuilsgsu S-PMA in
Urine Sepag 42.40 LinuseAuiiuuInsgu
UselumsSUduraans PAHs fi8n1snsIas5eau
1-Hydroxypyrene in Urine NuSevag 96.25
uilinuseiuAumasgn ednsesinanis
ATIINUINANTAUEEAT I UUTULAZ AT PAHS

agluszdudiuazliifiuunsgiu (ACGH,

(%
LY o w a

2024) @MSULAURFUITUAUNRTIANU t,t-MA

kY

in Urine LANY1ASF1UTANUIENULNNE

U32LUDINTUALDINITUAAY LAZATIANT

aaa ¥

FUNag191835MaN 12191299978 S-PMA in

Urine Wu3laiifiugnsgiutaznsiatninniy

1 <

a2 W 1 A v LY
VJﬂ‘U Fedaldnwunisidutheineldesiung

v '
Y U oa v !

AUNAUNTUAU AIN15199 2

mswﬁ 2 LENYIZAUEIS t,t-MA in Urine, S-PMA in Urine wazl-Hydroxypyrene in Urine

Biomarker of Median Min Max

Exposure

t,t-MA in Urine (n=561) 77.81
S-PMA in Urine (n=276) 0.8 0.11 3.2

1-Hydroxypyrene 0.26 0.02 213

in Urine (n=534)

6.56 91294 285

Linuszavans WUSTAUES wutuLneua
U Fewar  dwau Fewar  dwau Sowas
50.80 273 48.66 3 0.53
57.60 117 42.40 0 0.00
3.75 514 96.25 0 0.00

NUBLNR) msi"‘uﬂsxmuawmiﬁﬁd’mwammmiﬁuyﬂ (Sorbic acid) @skanasgiu t, t-MA in Urine
L NEU9INIMIFIU (ACGIH, 2024) t,-MA in Urine < 500 pg/gCr, S-PMA in Urine < 25 pg/gCr,

1-Hydroxypyrene in Urine < 2.5 pg/L (ACGIH, /2023) (Lower of detection 984 t,t-MA in Urine=0.031 ug/L, S-
PMA in Urine= 0.25 pg/L 1-Hydroxypyrene in Urine= 0.01 ug/L)
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1.2 A1EFUVAN
HANIINTIVANNTOIFUNIN Y
U7 1 w.a. 2565 (As29nnau waziiu Base
line data) U7l 2 n.a. 2566 (NGuLALIGY) uAY
U 3 w.@.2567 (ﬂfjm?imgjmazﬂmﬂaw)

nuitnzavnnedlunguidssiesas 25.2,
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18.4 uag 32.4 nquihesewas 6.1, 7.9 uag 5.6
AIUAIAY WAZIINNITANYINITINIRYVD
LmeémﬂL'.Jsmzl,ﬂamwuiﬂqusumwﬁma
Anunfgeldfinuiisatesiunisdudsa

'
U a 2 !

1NPUAU A9RNT19N 3

A131991 3 IUIULATTELAYRINITFUN N VB FUREUNTURY U 2565-2567

NEUNITFVAIN U 2565 (n=591) U 2566 (n=76) U 2567 (n=108)

I Fewar  dwau Fewar  dwwou Sowae

nauuNf 406 68.7 56 73.7 67 62.0
naudes (#hsee) 149 252 14 18.4 35 324
nauUe (Wukwne) 36 6.1 6 7.9 6 5.6

13 N15QUAkATIANITEUAIN
AuevasEuiasuAu

MIUAINTTUVDIITNITIANIS

quaInauLeIvasksastdInug s 22 U0

HaN1SANYIMEaINISIYsULuUnUdndinyy

n1sdanisguaInaulesaddudatnfuf
49aAARAIUNITLUNITUNITATIIRAAIUFVAIN
(x = 4.76, SD = 0.41) 5098941AD A1UN1TH
druulunsguareiungInmseiintu

(X = 4.70, SD = 0.46) FAn3197 4

M19197 4 fInEN15INNTTHUNWALLEVRERuREUNTIuAUrAINsTEFURUUNMTNEIUTa (n=31)

sinwznsdansguamauesvesdduiaindufu Aade daudsauy

1. Msaneadssromssuduiaansinuiu 4.24 0.62

2. ngAnssumstleafunuiesfivinga 4.25 0.69

3. MSTUNTATIARAARUFUN N 4.76 0.41

4. anANIIANANA 4.50 0.52

5. wigdnavisevmihnuldnsidlunisgua 4.70 0.46

6. 1¥8ININTVRMUINYIUAZALAAVN N 4.65 0.54
NINFW 4.51 0.40
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