nsasemuanlsa Ui 52 atiufl 2 we. - fio. 2569 Dis Control J Vol 52 No. 2 Apr - Jun 2026
HNUS AURLU Original Article
ﬂ']ﬁﬂsa‘ﬁl,ﬁu&laﬂigﬂuwﬂﬁ ﬂ’]"la\l%lauﬁiﬂﬁ!?lﬂ']Wl,ﬂﬂmiﬂi

2ILNBLNBY WWHIAUATINBEN
Health Impact Assessment of Heat Exposure among Agricultural Workers
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Abstract

This cross-sectional descriptive study aimed to: (1) assess heat index and workload among outdoor
farmers; (2) evaluate chronic kidney disease (CKD) risk; (3) compare physiological parameter differences;
and (4) identify physiological factors associated with dehydration among farmers in Mueang District, Nakhon
Ratchasima Province. Field data were collected from May to June (08:30-17:30) using a Wet Bulb Globe
Temperature (WBGT) heat stress monitor per ISO 7243, alongside physiological assessments including body
temperature, blood pressure, digital body weight scales, urine dipstick tests, and microalbumin cassette kits.
A structured interview covering personal information, occupational factors, and physiological changes was
also administered. The sample comprised 130 outdoor agricultural workers (57 males, 73 females; mean
age 47.84+12.8 years). Friedman test, Wilcoxon signed-rank test, Cochran Q Test. McNemar Test and
multiple binary logistic regression were adopted for data analysis. Results revealed a maximum outdoor WBGT
(WBGTout) of 33.2°C, with 100% of outdoor agricultural workers exceeding ACGIH threshold limit values.
Applying the clothing adjustment factor, the maximum effective WBGT reached 37.1°C. Dehydration prev-
alence was 73.8%, with abnormal urinary protein and leukocytes found in 12.3% and 16.29%, respectively.
Approximately 16.3% showed risk for CKD of unknown etiology. Significant differences in body weight,
core body temperature, and heart rate were observed before, during, and after work (p-value<0.05). Male
outdoor agricultural workers had 2.86 times greater dehydration risk than females (95% CI=1.036-7.874;
p-value=0.043), while BMI and age showed no significant association. These findings highlight the urgent
need for heat management interventions and adequate hydration promotion among outdoor agricultural work-

ers in tropical regions.
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Table 1 General Characteristics of agricultural workers (n=130)

General Characteristics Number Percentage
Age (years)
- <30 11 8.4
- 30-49 53 40.8
- 50-69 63 48.5
- >70 3 2.3
Mean+SD=47.84+12.79 Min-Max=16-79
Body weight (kg)
Mean+SD=65.09+13.36 Min-Max=40.80-102
Height (cm)
Mean+SD=161.58+7.79 Min-Max=140.00-180.00
Sex
- Male 57 43.9
- Female 73 56.1
Underlying disease
- Without underlying disease 98 75.4
- With underlying disease 32 24.6
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AN 1 AN BULYBINGNIDENNEAINT (n=130) (1)

Table 1 General Characteristics of agricultural workers (n=130) (Continue)

General Characteristics Number Percentage
- Diabetes 18 13.8
- Hypertension 14 10.8
- Allergy 5 3.8
Alcohol consumption
- Non-drinker 122 93.8
- Drinker 8 6.2
Body Mass Index* (kg/m®)
- Underweight (<18.5) 10 7.7
- Normal weight (18.5-22.9) 45 34.6
- Overweight (23.0-24.9) 19 14.6
- Obesity class I (25.0-29.90) 33 25.4
- Obesity class II (>30) 23 17.7

Mean+SD=25.12+5.81

Min-Max=15.19-43.16
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Table 2 Occupational characteristics of agricultural workers Mueang District, Nakhon Ratchasima Province (n=130)

Variable Mean+SD Min-Max
Work experience (years) 10.56+8.99 0.5-40
Working day (days per week) 6.03+0.16 6-17
Working hours (hours per day) 7.80+0.61 6-8
Rest duration per break (minutes) 26.67+6.61 15-30
Water Intake (liter) 2.09+1.08 0.25-5

3. madsztiivaarianusau

nnmsUsziliuamarinnuiou audaiaus
wuzaantheny ACGIH lumsiisdine Clothing
Adjustment Factor (CAF) lagivualyien CAF ue9
msmu“lzﬁz‘?a ﬁ'mmﬂ%”'u (Double layer woven cloth-
ingThree layer clothing) (+3)-(+4)(9) iisan
mwmnmasgnﬁ'ﬂqmuﬂldtgaDi'mmﬂ%y'u (3-4 1)

TogguuangaasaINIFaUaUaE NNLNIEN 1N
ANV WIueN adle knlunih Uasnuau uazvann
< a T .

Unn e ilueu MsUseliue Effective WBGT e
o =3 .:49' EN~ U ] o
MSNN 3 HAMSANNE LAIUILABATATNINIY
AaNUN luNUNANABNNTAUSEAU WBGT Ny
AaNNASIMSUNUNIUNEN (32°C) WazIIUNN

(30°C) agnddaNa®®

M99 3 /1 WBGTout Uz Effective WBGT 284nauinynsnsluiuiisinatiies 3Janiauasnzdun (n=130)

Table 3 WBGTout and effective WBGT among agricultural workers, Mueang Nakhon Ratchasima (n=130)

Mean+S.D
Workload WBGTout Effective n % Min-Max (°C) Workload
category °c) WBGT (°C) (Kcal)
Moderate work 30.30+0.00 32.77+1.21 17 13.1 30.30-33.30 202.5
Heavy work 31.54+1.24 33.44+1.94 113 86.9 30.00-37.10 370-480
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(p-value<0.001) 210 0.29 ATUUUNDUTIINIU
W 1.12 ezuuuszvieihou uaaeasadly 0.74
AzuUUNaIINY lagwuanuuananlunng
wW3auau (B vs D: p-value<0.001, B vs A:

p-value<0.001, D vs A: p-value=0.011)

NANITILATIL A28 Cochran’s Q test 284
dumsiifanuidnuaudouzesinnii wuhdadu
FunuaINITIANUTUTLLaneaiuaaiitaddny
senIn 3 Fanalunndwnis laun wihun
(p-value=0.025) wnu (p-value=0.003) Ad
(p-value=0.003) waznasda (p-value<0.001)
Toalura9szrineimnunusinsuausauusm
wasiiouniige (25 au Jasar 19.2 vaengy
MIDE1N) TEINNIABUANLAZARDE ML 22 AU
(5088 16.9) Wazwinen 19 AU (5088 14.6)
ﬁvhf':é‘fmdmwmmwsnsﬁmmiﬁﬂLLau:i"auu'%nm
WhENN UAN AD Wazvalio lud NN LA ST
NSHINIULANG NI UBE NN UBFIAYNINGD R
(p-value=0.016, 0.002, 0.002 Uaz <0.001 M
fav)
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Manad) (n=130)

Table 4 Comparison of Physiological data of agricultural workers, Mueang Nakhon Ratchasima among time of working

(Before, During and After) (n=130)

Mean+SD p-value® of the comparison
Parameter (Min-Max) between pair
Before work(B)  During work(D)  After work (A) p-value’ BvsD BvsA DvsA
Body weight (kg) 65.09+£13.36 64.85+13.23 64.99+13.27 <0.009 <0.001 0.044 0.052
(40.80-102.00) (41.10-102.00) (40.90-102.60)
Systolic blood pressure* 139.22+22.38 133.62+18.84 137.46+22.05 0.049 0.002 0.308 0.264
(mmHg) (103.00-199.00) (94.00-197.00) (96.00-219.00)
Diastolic blood pressure* 88.19+16.71 87.01£17.76 85.19+£16.27 0.285 0.228 0.084 0.278
(mmHg) (55.00-177.00) (51.00-166.00) (44.00-133.00)
Heart rate* 79.956+£14.50 82.76+£13.67 85.08+£15.73 0.002 0.017 <0.001 0.056
(beats/minute) (53.00-141.00) (57.00-144.00) (51.00-141.00)
Core temperature (°C) *
Left 36.43+0.54 36.86+0.562 36.97+0.31 <0.001 <0.001 <0.001 0.094
(34.10-37.30) (32.40-37.60) (36.10-37.60)
Right 36.51+0.50 36.87+0.36 37.00+0.32 <0.001 <0.001 <0.001 <0.001

(34.80-37.40) (85.40-37.50) (86.30-37.90)
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Table 4 Comparison of Physiological data of agricultural workers, Mueang Nakhon Ratchasima among time of working

(Before, During and After) (n=130) (Continue)

Mean+SD p-value® of the comparison
Parameter (Min-Max) between pair
Before work(B)  During work(D)  After work (A) p-value' BvsD BvsA DvsA
Skin temperature (°C)
- Forehead 36.04+0.81 35.87+0.88 35.72+0.92 <0.001 0.037 <0.001 0.073
(33.30-37.60) (33.00-38.00) (83.10-37.00)
- Cheek 35.83+0.98 36.11+0.80 36.17+0.79 <0.001 0.004 <0.001 0.246
(31.80-37.00) (33.20-38.00) (33.20-37.60)
- Neck 35.86+0.90 35.67+0.89 35.58+1.07 0.039 0.078 0.025 0.871
(31.20-36.80) (82.40-36.90) (82.00-37.00)
- Dorsum of hand 35.14+1.18 35.40+0.99 35.23+1.08 0.098 0.016 0.170 0.188
(31.10-36.70) (31.80-37.20) (31.10-36.90)
Skin burning sensation score  0.29 1.12 0.74 <0.001 <0.001 <0.001 0.011
(0.00-6.00) (0.00-9.00) (0.00-8.00)
Site of burning sensation, n (%) p-value® of the comparison
between pair
p-value® BvsD BvsA DvsA
- Forehead 12 (9.23) 19 (14.60) 16 (12.31) 0.025 0.016 0.125 0.508
- Cheek 12 (9.23) 22 (16.90) 16 (12.31) 0.003 0.002 0.125 0.146
- Neck 12 (9.23) 22 (16.90) 16 (12.31) 0.003 0.002 0.125 0.146
- Dorsum of hand 11 (8.46) 25 (19.20) 17 (13.08)  <0.001 <0.001 0.031 0.057

!p-value by Friedman Test;

®p-value by Cochran’s Q Test; ‘p-value by McNemar Test

*p-value by Wilcoxon Signed-Rank Test

nINEWa: *05337001835319531% ISO 9886:2004 Ergonomics-evaluation of thermal strain by physiological

measurementsus)

5. @IWIIHLeas5 buil amawmnq’m
BRSNS LUNUNDLABLNBY FIWIAUATINTHN

NEATNTHNNIN 96 AU Sa8aL 73.9 laginme

MNANTEAUTUNENNUIU 52 AU (5888% 40) 2AU

FULT UDETUKLTINNN T8 20.0 WAL 0.8 MNAINY
waefivSinalusiuuay Leukocyte Tutaanziluuan
(AeUn®) Seeay 12.3 Waz 16.2 MNUIAU MNMIN
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M50 5 MEM5NATH2aUNEAsNS luNdInaiae JnIauasnadn (n=130)

Table 5 Dehydration among agricultural workers, Mueang Nakhon Ratchasima (n=130)

Urine specific gravity Number Percentage
>1.015 (normal hydration) 34 26.1
1.016-1.020 (mild dehydration) 17 13.1
1.021-1.025 (moderate dehydration) 52 40.0
1.026-1.030 (severe dehydration) 26 20.0
>1.030 (very severe dehydration) 1 0.8
MR 6 mwniweslutlaanzusanunsnsluiuiisinoiio Swiaunsnudn (n=130)

Table 6 Parameters of urine assessment among agricultural workers, Mueang Nakhon Ratchasima (n=130)

Parameter of urine assessment Normal Abnormal

Number Percentage Number Percentage

Urobilinogen 128 98.5 2 1.5
Glucose 123 94.6 7 5.4
Bilirubin 129 99.2 1 0.8
Ketone 129 99.2 1 0.8
Blood 119 91.5 11 8.5
pH* 126 96.9 4 3.1
Protein 114 87.7 16 12.3
Nitrite 129 99.2 1 0.8
Leukocyte 109 83.8 21 16.2
Ascorbic acid 122 93.8 8 6.2

* Normal=pH<8, Abnormal=pH>8
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Table 8 Risk of dehydration among agricultural workers as a result of Multiple binary logistic regression (n=98)

Variable b SE(b) p-value AOR 95% CI for AOR
Age (years) 0.175 0.649 0.787 1.191 0.334-4.246
BMI (Wt in kg /Ht in cm.) 0.095 0.051 0.066 1.099 0.994-1.216
Male (Female™.) 1.049 0.517 0.043 2.856 1.036-7.874
Constant -1.736 1.331 0.192 0.176

HNIYLNRE): Overall model (Omnibus test) X*=6.452, p-value=0.092, Overall classification accuracy=76.5%, Cox &
Snell R Square=0.064, Nagelkerke R*=0.094, Hosmer and Lemeshow p-value=0.153
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