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Abstract

Keywords

Background and aims: Heat stress is a significant occupational hazard in
outdoor environments, especially for rice farmers during summer. This study Heat Stress
aimed to investigate the impact of heat stress on physiological factors and

e j Physiological Factors
productivity in rice farmers of Astara city.

. . . . Productivity
Methods: This cross-sectional study was conducted in the summer on 107 rice
farmers from seven selected villages in Astara city. Demographic information Rice Farmers
was collected using an 18-item checklist. Heat stress was measured according

to ISO 7243 standards using the WBGT index between 9:00 AM and 4:00 PM

during July and August. Physiological parameters were measured before and

after the work shift in three time periods. The "work capacity" chart was used to

predict heat-induced productivity decline in rice farmers. Data were analyzed

using SPSS version 26 at a significance level of 0.05.

Results: The mean (+ standard deviation) age, work experience, and body mass
index were 40.51 + 9.3 years, 9.81 + 8.8 years, and 27.38 + 2.4 kg/m?, respectively.

The mean WBGT index was 25.85 + 4..46. The average Productivity during the Received: 2025/05/22
day was reported to be 68.57%. The highest productivity (76%) was observed
at the end of the work shift, and the lowest (62.64%) was observed between Accepted : 2025/11/8

10:00 and 12:00, which was associated with the highest relative humidity and
radiant temperature. Results showed that productivity had a significant inverse
correlation with the WBGT index (P = 0.004), while no significant correlation
was found with physiological parameters (P > 0.05). Furthermore, the WBGT
index at noon showed a significant correlation with physiological parameters
(P < 0.05).

Conclusion: The results showed that an increase in the WBGT index,
especially during the hot hours of the day, has a significant effect on the
decline in rice farmers' productivity. Although physiological parameters were
generally unaffected, they reached their highest values during the noon shift.
The reduction in productivity from 76% to 62% due to increased temperature
and humidity necessitates the implementation of preventive measures such as
reducing activity time during peak heat, ensuring adequate rest, and providing
drinking water.
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EXTENDED ABSTRACT

INTRODUCTION

Agriculture is one of the oldest occupations for
human livelihood and is also considered one of the
most hazardous occupations in the world. Heat stress
is one of the most common occupational hazards in the
workplace. Heat strain in humans in hot environments
and physical stress in work environments can cause
physiological changes in the human body.

Studies have shown that exposure to heat stress can
lead to decreased concentration, reduced performance,
and increased work errors. Various indices have been
proposed to measure heat stress, one of the most
common of which is the Wet Bulb Globe Temperature
(WBGT) index. This index evaluates environmental
conditions by considering dry bulb temperature, wet
bulb temperature, and radiant temperature, and is
very useful for work environments.

In Iran, the level of exposure to heat stress among
farmers often exceeds permissible limits. Despite these
alarming statistics, agricultural hygiene has not been
fully addressed in many countries, including Iran.

A large portion of the countrys workforce is
employed in outdoor environments, and many of these
jobs are contracted and not covered by occupational
health assessments. Therefore, it is essential to pay
attention to the health and well-being of rice farmers
and to examine the impact of heat stress on their
physiological factors and productivity. Due to the
lack of comprehensive studies in this field, the present
study aimed to investigate the effect of heat stress on
physiological factors and reduced productivity among
rice farmers in Astara city.

METHODOLOGY

This cross-sectional study was conducted in the
summer of 2024 among rice farmers in Astara City.
Participation was based on informed consent. Farmers
with a history of cardiovascular diseases, advanced
age, diabetes, thyroid disorders, infectious or febrile
illnesses, or those taking medications affecting heart
rate, antidiuretics, antihypertensives, or antidiabetic
drugs were excluded. Participants were instructed to
refrain from caffeine consumption for 24 hours prior
to data collection.

Cluster sampling was employed. Villages around
Astara City were considered clusters, from which seven
were randomly selected. Sampling in each cluster was
convenience-based and proportional to the village
population. The selected villages and sample sizes
were as follows: Sibli (population 1,649 - 19 samples),
Siraliva (517 — 6 samples), Khosrow Mahalleh (764 - 9
samples), Kanroud (2,640 - 31 samples), Khalilehsara
(351 - 4 samples), Abbasabad (1,657 — 20 samples),
and Qarasou (1,537 — 18 samples).

Demographic information was collected using an
18-item checklist. For female participants, additional

data related to physiological factors—including
menstrual status, pregnancy, number of children,
marital status, and menopause—were recorded.

Following completion of the demographic
checklist, environmental parameters were measured
according to ISO 7243, and physiological parameters
were recorded based on ISO 9886 standards, from 8:00
AM to 4:00 PM. Environmental parameters included
dry-bulb temperature, natural wet-bulb temperature,
globe temperature, air velocity, and relative humidity.
A WBGT meter was used to measure dry, wet, and
globe temperatures. Air velocity was measured using
a Kimo VT-100 digital thermal anemometer (USA),
positioned with airflow passing from back to front and
held at a 20° angle.

Measurements were taken at rest (8:00 AM and 4:00
PM) and during three working intervals (8-10 AM, 10
AM-12 PM, and 12-4 PM), with three repetitions in
each stage. For calculating the WBGT index, an Iutron
WBGT-2010sd device (Taiwan) was used, following
ISO 7243 guidelines. Considering the outdoor working
conditions of rice farming, measurements were taken
at waist level (1.1 meters above the ground). To ensure
accuracy, a stabilization period of 10 to 30 minutes
was allowed for the thermometers before recording
the average of three readings.

Measured values were compared against the
recommended ACGIH Threshold Limit Values
(TLVs), recognized by the Iranian Occupational
Health Association. The WBGT index for outdoor
environments was calculated using the following
formula:

Equation (1):
WBGT = 0.7 Tnw + 0.2 Tg + 0.1 Ta

WBGT: Wet Bulb Globe Temperature Index (°C)
Tnw: Natural wet-bulb temperature (°C)
Tg: Globe temperature (°C)

Ta: Dry-bulb temperature (°C)

To calculate the daily average WBGT, the values
from each time interval were entered into Equation
(1), and the mean value for all intervals was obtained.

Physiological = parameters—including  systolic
and diastolic blood pressure, heart rate, and skin
temperature—were measured according to ISO
9886. Blood pressure and heart rate were recorded
using a wrist sphygmomanometer (Model 6241KP
COMFORT, C.R.P, China), and skin temperature was
measured using a digital thermometer.

Work productivity was evaluated using the “work
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Work capacity (%) as a function of WBGT (degrees C) at 4
work intensities (Watts); acclimatized workers
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Fig. 1. Association between work capacity and WBGT for work intensities

capacity” chart based on NIOSH and ISO standards,
which illustrates the relationship between work
capacity and WBGT for four levels of physical activity.
Given the metabolic rate of approximately 415 watts,
rice farmers were categorized as performing heavy
work (Fig. 1).

For statistical analysis, qualitative data were
summarized using frequency tables, percentages, and
relevant charts. The normality of the data distribution
was assessed using the Kolmogorov-Smirnov test.
Associations between variables were analyzed using
Spearmans correlation and the Mann-Whitney U test.
A significance level of 0.05 was adopted, and statistical
analyses were performed using SPSS software, version
26.

RESULTS

The demographic and personal characteristics of
the participants were examined. The mean age was
40.51 £ 9.3 years. Mean height and weight were 170.23
+ 7.6 cm and 79.36 + 8.6 kg, respectively. The average
body mass index (BMI) was 27.38 + 2.4 kg/m*. The
mean work experience was 9.1 + 8.8 years.

Gender distribution showed 72% male and 28%
female participants. Regarding marital status, 86%
were married and 14% were single. Educational levels
were as follows: 19.6% illiterate, 26% high school
diploma, 16.8% associate degree, 32.7% bachelor’s
degree, and 2.8% master’s degree.

Among participants, 11.2% reported a history of
illness, while 88.8% reported none. In addition, 60.7%
identified farming as their primary occupation, while
39.3% had other jobs. Smoking prevalence was 22.4%,

y

with 77.6% non-smokers.

Table 1 shows the mean and standard deviation
values of physiological parameters measured during
four time intervals throughout the day. The mean
systolic blood pressure was 126.7 + 6.3 mmHg, and
the mean diastolic blood pressure was 80.4 + 4.6
mmHg. The average heart rate was 89.2 + 14.4 beats
per minute, and the mean skin temperature was 37.3
+ 3.0 °C. The greatest physiological variations were
observed during the noon shift (Table 2).

Table 2 presents the mean and standard deviation
of environmental parameters measured during
different shifts. The average dry bulb temperature
was 29.02 + 1.61 °C, radiant temperature 34.48 + 2.96
°C, and natural wet bulb temperature 22.93 + 1.9 °C.
Relative humidity averaged 82.30 = 4.67%, and air
velocity was 2.26 + 0.7 m/s. The mean WBGT index
was 25.85 + 1.9 °C. Dry, wet, and radiant temperatures
were lower at the beginning and end of the work shift
compared to other periods.

Work productivity varied across shifts alongside
changing environmental conditions. The highest
productivity (76%) was recorded in the fourth shift,
which coincided with the lowest WBGT (23.58 +
1.2 °C), dry-bulb temperature (27.26 + 2.08 °C), and
moderate wind speed (1.64 + 0.95 m/s). Reduced
temperature and heat stress likely created more
favorable physiological conditions, leading to maximal
and stable performance (SD = 0). This suggests that in
the absence of heat stress, worker performance is both
stable and optimized.

In contrast, the third shift showed productivity of
69.41%, despite the highest WBGT (27.31 £ 1.7 °C),
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Table 1. Mean values and standard deviations of physiological parameters in the measured sessions

physiological n=107 measured sessions )
daily average
parameters 1 2 3 4
i 12/30+0/6
pressure Systolic 121754077 12/84+1/3 12153016 126/13£7/6
mmHg
Diastolic blood 791062417 81/314/3 82/81+4/5 80/70+8/4 80/97+4/46
pressure mmHg
Heart rate (beats per
. 87169+2/22 90/79+3 91/77+2/7 88/72+2/24 89/74+2/14
minute)
Skin temperature c° 36/86+0/5 37/500/4 37/760/4 37/25+0/46 37/3410/3
Table 2. Mean values and standard deviations of environmental parameters in measured times
environmental measured sessions ~ n=107 .
daily average
parameters 1 2 3 4
Tac’ 28/28+2/86 30/11+1/79 30/42+1/21 27/26£2/08 29/02+1/61
Tg 32/85+4/4 35/97+3/60 37/11£2/43 31/98+2/84 34/48+2/96
Tnw ¢ 22/71+3/06 24/30%2/36 24/07+2/15 20/66+2/21 22/93£1/9
67/4+30/82 RH%
Vm/s 2/26+0/7 2/48+1/07 2/6+0/92 1/64+0/95 2126017
WBGT 25/29+3/1 2712242/3 27/131£7/1 23/58+2/1 25/85£1/9
Productivity 67/35+14/75 62/64+20/72 69/41+17/39 7610/0 68/57+13/4

T.: Dry temperature (c”) , Tg: Goisan temperature (c’) ,Tnw: Normal wet temperature (c”) ,RH: Relative humidity, V: Air flow velocity m/s.

dry-bulb temperature (30.42 + 1.21 °C), and wind
speed (2.6 + 0.92 m/s). The relatively high productivity
under the highest heat stress may reflect workers’
adaptation or the cooling effects of wind. However,
the high standard deviation (17.39) indicates wide
individual variability in heat tolerance, with some
workers maintaining performance while others
declined.

The second shift had the lowest productivity
(62.64 + 20.72%). This shift was characterized by high
WBGT (27.22 £ 3.2 °C), dry-bulb temperature (30.11
+ 1.79 °C), wind speed (2.48 £ 1.07 m/s), high relative
humidity, and elevated radiant temperature (35.97 +
3.6 °C). The combination of high humidity and radiant
heat likely caused thermal discomfort and reduced
concentration, leading to unstable performance, as
reflected by the large SD.

The first shift (start of the workday) showed
productivity of 67.35 + 14.75%, with relatively low
WBGT (25.29 + 1.3 °C), moderate wind speed (2.26
+ 0.7 m/s), but high humidity. Although heat stress
was lower, high humidity may have negatively affected
thermal comfort and limited productivity.

Overall, the data show an inverse relationship
between WBGT and productivity: as WBGT decreased
from 27.31 to 23.58 °C, productivity increased from
69.41% to 76%. WBGT values above 27 °C significantly
reduced productivity. Air velocity partially mitigated
heat effects, as seen in the third shift with higher wind
speed. High relative humidity (>80%) during the first
and second shifts likely impaired thermal comfort and
productivity, even at moderate temperatures. Effective
management of temperature, humidity, and airflow—

especially maintaining WBGT below 27 °C—can
positively impact workforce productivity.

Statistical analysis revealed a significant inverse
correlation between WBGT and productivity
(correlation coefficient = -0.314, P = 0.004), indicating
that productivity decreases as environmental heat
increases. No significant correlation was found
between WBGT and physiological parameters (systolic
blood pressure: P = 0.239, diastolic blood pressure: P
= 0.925, heart rate: P = 0.561, skin temperature: P =
0.922). The highest correlations between WBGT and
physiological parameters were observed during the
noon shift, when skin temperature, blood pressure,
and heart rate reached their peak levels.

DISCUSSION and CONCLUSION

This study examined the impact of heat stress on
physiological factors and productivity among rice
farmers in Astara County. The demographic profile
showed a mean BMI of 27.38 + 4.2 kg/m?, indicating
relative overweight, which may reduce heat tolerance.
Most participants were healthy (88.8% without
disease) and non-smokers (77.6%), which may help
maintain productivity. The majority were male (72%)
and farmers (60.7%), reflecting a workforce exposed
to direct heat stress. While 32.7% held a bachelor’s
degree, 19.6% were illiterate, suggesting a need for
simple educational programs.

A significant inverse relationship was found
between WBGT and productivity (P < 0.05), but no
significant correlation with physiological parameters
(P >0.05). This finding partly aligns with prior studies;
some reported significant correlations between

f
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WBGT and physiological markers, but differences
here may be due to environmental factors or workers’
adaptation to heat. Physiological parameters peaked at
noon, consistent with other research.

Similar to a Thai study predicting climate
change effects, this research confirmed that rising
temperatures reduce productivity. Heat stress
management  strategies—including  engineering
controls, managerial interventions, and cooling
protective equipment—are recommended. The
significant link between farming as the main
occupation and productivity (P < 0.05) highlights the
importance of occupational health.

In conclusion, heat stress significantly lowers
farmers’ productivity without markedly affecting
physiological parameters. These findings emphasize
the need for preventive environmental measures
and worker education to mitigate heat risks and
improve productivity, providing guidance for better
agricultural working conditions and worker safety.

CONFLICT OF INTEREST

The authors of this article declare that there are no
scientific, financial, or personal conflicts of interest
related to the conduct of this research.

AUTHOR CONTRIBUTIONS

All authors actively participated in the design
,Jimplementation ,data analysis and writing of the
article and accept responsibility for the accuracy of
the article's content.

Investigating the Effect of Heat Stress on Physiological...

OPEN ACCESS

©2025 The author(s). This article is licensed under
a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or
format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes
were made. The images or other third-party material
in this article are included in the article’s Creative
Commons license, unless indicated otherwise in a
credit line to the material. If material is not included
in the article’s Creative Commons license and your
intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view
a copy of this license, visit: http://creativecommons.
org/licenses/by/4.0/

ETHICAL CONSIDERATION

This study was conducted in accordance with the
principles of research ethics and with the approval of
the Research Ethics Committee of Tabriz university
of Medical Sciences IR.TBZMED.REC.1402.877
.This study did not cause any physical, psychological
Jfinancial or ... harm to the participants who entered
the study with full knowledge and informed consent.

CODE OF ETHICS
IR.TBZMED.REC.1402.877

How to cite this article:

Farnaz Mirzanjad, Gholamreza moradj, Jalil Nazari, Arefeh Jafarzadeh. Investigating the Effect of Heat Stress on
Physiological Factors and Reduction Performance in Rice Farmers in Astara City. Iran Occupational Health. 2025

(01 Dec);22:23.

*This work is published under CC BY-NC 4.0 licence



http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

“'-\

b g 3 Al

http://ioh.iums.ac.ir

i
dl/l/b/&/l‘/ E
9 T w—
-4
YWAEF-YYY o, = 3
i

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

Ol e I 33 (5990300 GBS 5 59385 3 S 3856 2 F 10> i il oy

f G

Olpleia s oy (S pole olSdilbecudligy 0aSuila gl 4y Cubligy (wdige 0g,Sesl 4y Cubliny wdige M)l Lwlid S goomiily 131515 0 3L 8
Oy choys Sz pole olSutildecuiliny 0aSuiilye gl 48> Cubliny (wdine 05)5 Lele Cid gl )il (Jgtme sdiumg #) 163 po Lo oM

59

AR 7AYA)
AR 7ZYANS

moradig@tbzmed.ac.ir

Ol choys Sy pole olSuiilaecudligs 0aSiiilye (gl 48 > Cubligy (wdine 09)5 Lale Cid gacolivl 15 a5 Jala

Lm,l,.v}f
w2l ool
92528 (slo, 5516
&9 0xe
ohsILs

dlyyd gu,l

ik &b

Ol s (Sbi pole oliilsacisligy 00K (Siolaranl g slel 09,8 Lale cin guac bkl 103l Mhas ddyle

oJ%S\?

OIS .l 5 slalad 3 o590 ()18 slabamo > (i yslols Jeloe o piotes Sl (Ko )l S5 184 g de
s & e Bl oo & 55 )5 Gyl G35 5 (BE Sllad (B )3 Gl glad 3 I S 4 il Juad )
o 3 GSPnsd Syl G G5 b eyp i b adllae () 395 (5y90 00 RIS 5 (Suglsd
b ol Lol (s e oSS

1 plos ol i ;o e (slinag, ¥ GHISILS 51,8 V4V (g5 g2 it b )3 abaiio dalllao )5 oty 32 (3
03lizal L ISO7243 3kl b 5> a5 (6 uS0jl b 6polaen (Moo VA Cond S 31, 1 Kbl S g3 lelll
Seiesd cyzall 13,5 plosl e g 45 slaols 53 yuas VF I g A el 13 (WBGT) oS 55 slod sl 5l
Sloj ojl w53 5 (5 Sl g e Gy o slod 5 BB (s Sgiold 5 S gtann (9li8 ol
B 90 Y i sl € Syl g0 il (S jlul (il VY g 0B WYY o Ve-A)
3545 o 9 4555 +,+0 (glaline o 13 5 V& a5 SPSS 1jdle 5 51 ookl L laosls b eslisal oKL 13 LS ;|
£ 55 okS YVIYAEY/Ey Jlo ANEAA Jlo Fo/OVEVY i o S 0395 sl 9 )18 alils oy (Sole ol 48l
a3 YY/OA aX¥VVY I WBGT [asls ialSossl cansVOIAOEY/NS Ll WBGT Lasls (il g apeyion
Cryid b )5S TENOY b ol 595 Jsb 33 (659000 (3630ke 392 olye LVE 40 15BN 5 (¢ 590,80 il 31 b o) ,S il
ol gl (U b & 05 oamlie @BV e sl 5 (IPVIFF) ol e85 (o)l e bl 1o (1VF) o908
logiehl L Ll (P-value =« - +¥) 5,15 (gylsline ugSan dhaly WBGT Lasli b gy90500 S92 olpen (il slod o
i ol b b cog > WBGT (asli ppizmen (P>+,00) ais sanliie (g)bline L)l (Sl 58
(P<e o) oy s (gyboline (Stunson

2 6ol 36 g, o5 Slelu o o3ea WBGT _asls 231530 a5 ols olis asllas ol guls 26 S Ao
4k Cagi 5o el b 5 )18 3 o IS 0k 4 (sl csla il 425 00 LSS 5500
@l oKty Sl gl pgy) a5 Lo b3l 51 00 TEY & LVF 5l 60 00 ilS o, olie o 5UL
Siloss 6950 |y oealis] T el g e 85 ol il o )5 gl 5o Collad ol 2ol wile

Lliy) 3 i b o o sale slio 55 4355 gt 45 i) oo plle) Wlio 3yl kinayi 2500 155, LT
D) 2929 gy ol plil b
ol 0k plocil yya (K pole olKiily Jo colas b ddllbo ) 008 Cylos 2iio

:llio oyl s slciw! o gl

Farnaz Mirzanjad, Gholamreza moradi, Jalil Nazari, Arefeh Jafarzadeh. Investigating the Effect of Heat Stress on
Physiological Factors and Reduction Performance in Rice Farmers in Astara City. Iran Occupational Health. 2025

(01 Dec);22:23.

Iran Occupational Health. 2025 (01 Dec);22: 23. 4

ol 43855 3920 CC BY-NC 4.0 b sl ST aw s 3 3940 4 alliio ¢yl plibassl™



http://ioh.iums.ac.ir
http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

- SR syl » Syl 5 U o

(Y8 0ol ils olyan 5 T gl |, ié i
653l oo oS amo e bt el sla o]
B @Y sleas) o LS 5l (AL pegS e Sl ]
3 A5, Gmeger (65,98 el 8 (Jlie (sl o)l
Lo ,adlS Lt ) 5 (YY) 05T, o8 51 b paeqeS o
059 )l5,5liS a5 gy ye Lo )3 51 iU oS e 517 FD
] 5 ko 3,50 FAD 55 Wil o (YY)
3 (YAl oals (5,155 o15,5laS 0 LS L las ye
OlisstsS 5o Gl 5 b azlee Ol 5 Ol
(YA, V)] e dgus 5l 51,8 el

2 S555kaS g 0aiiS LS5 el ol asz L
S50 JolS Hob a (lnl abex Sl o yslS Sl (5 L
)“ Slodes oese FAUR A RS W d..d).i» )|)§ a>g
@ Jorde by, ladaze ;0,985 )15 (555
Sl Djge & Jelie cnl 5l il 5 S
R sl ctlage sla o)) Shdsy CoS g 0o
5
o 9 OIS o) 5 Cuadls 4y a5 g, 001 )
G504 9 Sl Lo ysiS B (Sl i St
gl Slalllae 355 4y 4z g3 b el (55550 5l O]
G5 586 B byl amghy o3> nl o
Sosore GBlSs Sriglsried oSl )
s plowl Ll s g S

b g, 9 0lge
3,90 Copxaz g 039 (orbbo g9 I ol aslllas
Olimls had po Ll i jools SIS Jolis anlllas
ST ols, walllae 4 55,5 lxs 052 VE-F Lo
Al lylo ol 8l og dalllas jo o8 1h Cya )y, 5lisS
S Lo Culid (p TI5S o Bg e o8 DS
G imen 5 (Fsie g o Slais lon s S
S S, malcdd (lys p S5 lagyls a5
b aallae s S0 Sras Suboy (e )lad
YE o 0 dpoy HBASES s ol 4 il
63355 ptdlS b e 5| anlllas alool 51 LS el
b pll ladss Ojpod g pSaiges (hgyanS
wd,s Ll o adss lgeay Lol SLbI slabing,
bl Bolas & jg0n adgs Vol le 5l g ssaus
5 e S Dygody dlsS ja )0 (5 S Agel
AY gonme 5| 2,5 alool Lig, Comez b csliie
s 10 O 35 b 4 Liasg, Y ol (slinss,
B o 5 OVY) ol e (aiged ,& VA = L& VFFA)

dodfo

J& e 50 9 (e85l (5 (55,0liS 48 >
onl Db e Cgmma oz o Jeldn (o bl
CA‘? Gwl.w‘ slosls el ‘_SLal & Lasas sy
solS Ql_f)\ )’l 65" Olgre 4 asl il dnwgi Jl> o
Ceodlw (Jl I b ogd g0 aislil 55 golasdl o,
95k slalae jo Codlad adauly 4 i (ol (léls
9k & oGl GRS eSigar glol; elss b agzlse
(F=V)o,ls 18 wags oyme ;0 ax

2 y3lobs delss on inte 51 (S (Sl S
u‘M L e .,\.’\54‘5‘; aS ol f’)f sl o
Cmaadin pezul(V-0) o4 O“‘_\'.’ 30 N5l 8
Ole & ) Gl A8 el (G il
O pedgelie g bume 1 (SSU Sl b g
D355 oo )3 1L aglyn 5o (22 o 035 o i
sles Gl cel Wlg oo Sl 25 L agzlse
05 b Slpess (8 Glpe 38, Vb (hes
$Soieeid Ol ] (W F-)05s Cangy sles g
0, Slos g arlail Gl a1y 0,8 Codlw cel S
Olyme o 1 (VF-VFlans als 1) ol el
w‘ W) QLQ:...MM.; >_D.L..>u: 55 6L¢bua.’>Lw ‘LS’)‘)} w—ﬁ-’
Olwss 5 glos a3l byl izl 5l o &
clos 355 5 o b asls opl ool (WBGT)
l &m Lyl s 4‘5“.’1.» sl g 5 los (S
Ol (J2d glolae gl g oS oo (2L
Biyx &S @Lbja..m o Ll e ol > g bl

ol i b agalae a5 Wlosls ylis Slalllas
olidl g o Slae el 35 05 ol 4 e Wlgh oo
5190 32 Mls e PV .(\/\)09..;3 lem Lgl.mUa:’-
3 e chw 8l g @olg> jen e o33l
S sl 0 LS L agalee slaasly oo
oSy, g mbo il Lelie (V)
2 653l oy A g cendy i 2lsil g jlwad
(YO-Y)ails J1 3 5l iis oYL allas 5 s

2 cdld s @ )L oy 4 ol y5las
2$ e e Ysb 61518 5 5k slalae
Sl G5 o me yo Jelie pla | s ol s>
g lae (KBS Gawie (olS o b

1 ACGIH


http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

() plwsS L cau b slos Tg e
aljs, il sloo g 5 slos «Sis slos slaosls
Jay).a).g.ou.octsgb)ya w‘bwodw‘wyﬂd‘))
Ol OeSls e 9 03 0l (Nalslee s Cugi o &
oy ks bl (i sleyilly

OhlSes g 315l e 563

39 55 (digas a3 A - 125 VET) dlog pus (digad 125
F o a5 YO)) Lwalds (aiges L& ¥Y - a5 YSF-)
g (dges a5 Yo = a5 VPOV) obl wle (Aiges 5
Sslae g VA (ol cancd S 32,1 51 () 5leS
Slp S F 500 Gledbl (g jglaex sKn jo0i
s Sl (Siels b slasgles Jds 4 o)

ghew Glos g b ()l ( Sdgisbs 5 Solgien
Al (g pSoslasl 1809886 o laliw! Hlas sy
ol abais ez oleiinn by olel 2 S sles
uo;@aau ‘;'Lw:‘) ;Lfsw Cawd d.Ja_BJ)LQ(?)Q 1ISO
L ocoles )0 g ol 65 ol el 6L 3l 55, 5
YY) =\.~.>l.a CJQM RS- ul“*’ as Ggl)..o )‘ oolazul
ON Sy eiles (V) dolas 5l el yau S a5 00l

Ty = (028 xT, ) +(0.28 x T, ) +(0.28 xT,,, ) +(0.16 xT;,)  (Y)

T, ccanyy oo LT, dolee ol

T, : 05 ghw gloT, @ culy, &5 sloo
‘wwowyéuouﬁu
sloslaiwl b B bys g oy jLis. el culy b
#YFVKP COMFORT- Jaw  2ro guiww lid olSiws

L} wy (_gl.m) e odustiw WCRP &_AS)-MJ ool

o 59, sleo T,

rsh

adllas (ol o aioren 0l dewlxe Jliowo wbeo
€G58 bbby logas 5l e (555 o 2b3)l sl
ez slp 1, WBGT 5 o, cud)ls oy abal) o5
Siee % 425 banse ol Sz Colled o
5 b oK a5 5,5 53 LSS sl
OV logai)ass 5,18 Slg IO og0> e glio
&S sleosly caross slp ‘Lg)l.o] I
oolawl A.A.uJLwO LSLm)“bﬁ"“ 9 Qoo ‘(5"‘5‘)5 Jﬁb‘?
Bgh b=y FoalsS (ga5T L Laosls g0 Jlo s
Sygesl 3l s Ll Ll gl 050 )5 o)
ool (g (30 0905] 5 el (Srad o pd
Al 43,8 Glas o 0,00 ase;l (g o cae prlans o
o ploil Y8 ases spss l580e 5 b (s ,Lel sla Lo

JPESRI ¥ WSV SRV L VL JU SRR Pt
Silee g Jlo FOVEAY adlle 5,90 ol 3

Camsg laijyd oo (Sl (SaclB consyg
Sz Jua5 | s o 55 Sl 5 Job
S Jalind 5ib sy Ll slayially K3 Ssa
o Jsliwl Billae Soielg sd slo el b 9 ISO 7243
SoSoslal pbilam VU o A celss 511809886
slos Jals 537 uld slajially esf o s
e Sagby doa Ly S 5 sles (SCaS loe
los ¢ S glos s 6‘)-.’ S G.M.,L: sl
43,55 4 ;e WBGT oliws ¢ ool g oo 5
Sl pageil gm0l it ps i 1
oslawl I 0l csl Kimo-vt100 Jow  Jlozws
Ol &5 o oelasl laigS ey ol (6 S Lz S
Yo gy boliws g ouS jaue o> 4 e Caoudd 3l 0L
A) el il loy yo g S ojlasl ol aiilodss a> o
VoA o) e 4w (b (b5l V7 g e
g ol pbxil (eboslaws VF-VY 5 0 VY-V e mo
Ol dloes (sl 00,5 IS0 L s al> e 2 50
Iutron Jas yie WBGT oSiws 5l WBGT ozl
5 it gub g el ,eiS b WBGT-2010sd
codled Lo 4 OISy .l eolanul ISO 7243
ol lame (85 Sl 0 b g 5L g, Jasme o
(oo g 515 V) oS 4l )0 bags pSo3ll
hois 58 53 280 5l liebl jolaieds 5 285 90
5o bgwles ol bespa sl loy a8 Yo B ) e
SIS PP N TE I PRI e e
ACGIH o0y deogi jlos yolas b (5,5 ojlasl gl
5l Ol S clage ezl Gipdy 890 o
I e ol jled homi 6lp ad anlis
slp ale Gl (1) dobes 5 lawsS 5 slos (Lo
Al eolawl 5L sla lae

WBGT=0.7Taw + 0.2Tg + 0.1 Ta ;L laxe
V) aoleo

() HluwsS— 5 los a>ls WBGT o

() b 5 o Tnw o

() Sz gko Ta e



http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

S sl yeSl (Sl 5 b )

AL % -
| L —
\ 5
A Y s
AL s “ Y,

e

— Q‘jf“

- - 013"“

Yy Q13T“

N N

\ hEEERCY v,

\C \ N v
S~
) ~_ (e
AL “‘.\ ."-.
[ v ~\‘~\. ....
T o \ Yo ¥+

WBGT, (C%)

S5 Sl o i sl WBGT 5 (55 cabls i ooy ) yf3903

B by lhwge o mmHg A-/AVEF/FP
Cawgy oo lawgio g adds 0 4,5 AYYFEYN T
Ol s o s 090 o5 il 4z o YV/YFE Y
(V Jgazr)ad csalie b Cogi )5 (Sujelssed

SIS des Job 8 5 e Slyeais (1) 5logas
A sy dsb 03 Gogere (eSleeans (oo LA,
30 (INF) 5550/ (o yiiios 0 )55 LEAIDY L
Celos 3 UPVIFE) T (iS5 )8 s 0L
5 o a5y 02V L oS 0 saalie 4LV Y- -
D9 ol o ool sled

slo il Jlons Bl 5 Siln polin ¥y
A3 oo imled ool (6,5 o3l slo Cugi yo Jauses
o5 il az 0 YA/ VEV/P) S glos (1Kileo
sbeo g ol )3 il ax 0 YE/FALY/AF ool sl
A oyl ol S il a0 YYAYEYVA b 5
e 5 VIV XISV o Siln joboty ood s
el oKl el Cavds sim YIYEE Y lgo b >
SySoslal o 5 il ax o YO/ADEY/A WBGT
WSaS lod palie o6 5 uind (bl g £9y0 y000
Dgr oS 5 Glacug & Cud (LU 5 5

S el il b calides slacugs )0 (550 4 Dl e
Sagt S Gososte S IF cgliie aee
O AOmb b aS al S IVE (6, cdad Gbbe ez
ol S il ax,0 (YWIOAEYN)  WBGT 5
g oS le axjo (YVIVFEY/-A) S sles

q

ol VYCIYYEV/E 55 a0 o8l 59 9 08
werls Sl 0l aslxe 0,5LSVA/YFEA/R
5 018 039 9 98 eSilee (bl (BMI) (s 008
Siles el Cawdsly muje e 0 S LSYVIVALY/E
JWANENA giaghy cpl o GBS es b 5 asle
Sy

Sl 31 HAVY oS slo las S &9 sy p
Lols oo JSias By 1 AYA g Gloye |y saisses b
Sy NE g Jalie GEauSeS 15 5l TAF (imren
Olgw o oL8 TV (M mhaw a5 a0
(o0 399 Sy Lo TNV FA (olus S yae gl LY E
Syae Ghls TYA 5 cwlis )5 S e sl XYY
A8 gy ol sl I

Gl atle VVY Bauses b le )l
Solow dgSz danln JAAA &5 Jb o ails
Iy 6iyolas ol 315178V ol ogdle .ain,SG i )l5S
S 5o wivgs 00,8 Sl 03 Lol Jrd Glsie 4,
e N0 Joriee 5 (6500 Jelie 4 UYAY oS
OB eSS eS8 lAYYY as ol ol i K 8 pae
S Gpas IYVE &S Jb o e ) K
O Jogax) aacily

sty Jlre Bzl g (1 Sle polieY Jgoor o
Lossy b exSoslsl cog Sz o (Suiglssd
S gt 57 s Sl .l 00l o0ls ylis
Sdgiwbs 9> ,lad 5 mmHg)YP\YEV/E


http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

OhlSes g 315l e 563

adlls 3y90 31 SdlS5es sl (S -V g

n=107 Jlgl 8 %o ,o o o> lg gue Ly
Gl Byl o Silo) £+/0VEAY Ju o
Glore Byl Silo) VANFFEATS oS5k o5
Gl oot 1 Sile) VY- /VYRY/S e il a3
Glore Byl Silo) YY/VAZY/E esas pSskS S ooy el
Glore Bt Silis) SV EA/A Ju 5 ails
Qo oYY Sy LS

RSN )
Qo) F S e Job

KW NS Jalie
o VY8 Slgw o Oz s

WP 04 PR

o, VFIA s 358

aoys YYIV il

Qo YIA oled 398
(FIV=YIA-EIV) 0oy VNIY b & ko 4l

Qo0 AMA (He lad-cubo- o 18)
Qo FelY al Sslads ol Jad 55)5ts bl

Qoo YAV =

Qo YY/E ab _
aoys VP ot Hoe
0ud (55 ojlul gl Cug > (Sijelsesd glayiell Jlhme Byl g (S olis LY Jgua
n=107 &5 o3l cug ol
33 ouSibe W-W)ﬁh)te-': oy “-“%5»7 oy A-Ve) pgs cugi B ).Js‘ ws-*: 5P 3
(b 3laz (b (zmo (635 s £

\YPINYRY/S \Y/oYE- 5 VYIAFEN Y \YIVOE- VY \Y)X et P ot
mmHg Js:es
oy Lad
A+ /aVES/f7 A IY-2A/E AYIANEE]O ISTAREA7AY va/-gx¥/Y mmHgJWLQ
AYEEY/NE ANIYYRY/IYS AV/YVEYIY a-/vaty AY/FAYIYY %) ub;i:a
S
YY/XSE. ¥ YvIYot-/f7 YVIvet-/f YVid-t-/f YeINPE- [0 CO‘:M;% sl

Cugi 3 09 ol pen m/s (VIFE-1AY) ol ae s Lanwgie
W G1F (Gl GRS e b YL (550 00 poms
YL Lo 59% 42 q_;")‘? IS w)gyg 3929 L
Lls b o, cpi@ls 5l ool cwl (Koo
WS JLae Gl ool asl ob  Saussus 36 L
GRS Jez 50 00 S (69,8 Sgldl sasas i
355 3,8les LSS S0 aS 5,5k 4wl Sl
olacsls Lg).‘ia.w? uw.cblf Lg'}-).gg oo;lé.b |)

Jade b1y ()90, (p S (o) c-A)pgs oy
WBGT ugs cpl 5o ol olis (LFY/FFEY YY)

.09.3 o‘)..o& Ml;).a ).:.c (\/?’fi°/°\&) él.g &.A.CJA.AJ ‘L:.uﬁ...n
Lol Yol g onl 58 5yl 5 g Lo Ltals
9 05,5 Sbml QLS lp sicslhe (Si3sls s

Sl o Sas (5lk 5 55T (5 50,00 4 e

a9 5k LB o o Sles (Sl 5 09
PPN PES
aS 090 LEATY (VY=Y *)pgus Cugi 10 (5,90 02
o8 il ax 0 (YVIYVEY/Y) WBGT 5L L
5 oS nle ax,s (FFYEVTY) (Sas sles

e



http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

S sl yeSl (Sl 5 b )

GO s Job 10 (6,5 0 4 Ol st Jloges

80
7

o

6

S)9 042 M)o%
N
o O o

o o

)\Jﬁd}\_u); -Suauejjwy
(&)\S;u.ut})u (10

50
3
2
1

L) poler Cu s s, ofilbe

(12- 10»u)w (B Cias

o8 o3l e gl Cu g

oud g5 ol gl Cug p (oo sla el ire Blol g (ke juolie Y g

n=107 S5 o3l Cogd

= 1P-IV)e sk cog W-V)pgm Cagi Ve=A) pgd Cug 3B sl cag bz gyl )y

al9; (Sl ; ) N

(4 3l (b (e OB goph
Ya/- YV /2 YVIYPEY/- A ARYAREATA R ARTAREATAAY YAIYALY /AP Tac®
YE/fALY /A8 YV/AAEY/AY YV VEY/EY Yo/avEy/z. YY/AOES/E Tg c°
Yy/avtyAa Y. /#PEYIYY Y/ VXYV D AR AREAdArd YY/VV\RY/- 7 Tnw c°
INIAREATi4' /RH
YIYeEe Y \/gfE- /a0 Y/gE./aY YISAXN/Y YIYeE- Y Vm/s
YO/AOEN/A YY/IOAEY/N AAAREA7A YYIYYZYIY AIAREATA WBGT
FAOYENYF Yot/ IAAREARTARY FYIPEEY VY FYIVOENVE/VO 559 02

m/Slgs by S iV s sy RHAC) ok 5 slod T o(€?) lassS b ot b slos Ty ¢ (€?) Kt sles :Ta

e 36 e Gl 5 el Ses YU Cush,
3l e VL (90,0 4 (alets @lo g aniliS
sdlS a5 aes o lis adlllas pl mls e
31,5 sle azys YYIOA aYVIYY 5| WBGT asls
el 0393 ol yois LV a0 LEAEN 51 6 90 00 il38l L
G5 AL G esSae Al 9929 5l (Sl g 0
YV 5l Y0 WBGT @l jo .l S50, 9 5ol
Gl 4 e (pwgeme jsb 4y oIS ile 4z s
$lg5 o lao (4,2 e s ¢ puizror (Ll 00l (5590 00
il wms Lmals 1) Yo sl ite Sl 5l ga> b
ok Cepu Gl38l (el Y- e Celu) pgn Cags o
S s crge Ylozod 4l ie - A £ Y5 o
L)l et ol 5 i hlie 53 ol 00t Lo S
Loty (A0 £ 1) ieS ol e g el sles

)|

S gles ol 5 ol axye (YVIYYRYY)
ol ey Jawgin g o )5 5l az o (YN VEV/VY)
G503Vl s gy Lol e m/s (Y/FAZN /- V)
az,0 YO/AVEY/F . (Tg)lusS slod (pioren 0l
Wb ool slos g YU Cugb, oS 5 04 ol;‘_,’.‘:.it.;
Sy el y (ol (S elasl 4 jomie Yoz
a3 o HLIS Y /VY Jlae Bl ool el oals LS IS
adls 1) o,8kee 55 )lbl (nftien Cugs (ul &S
uw
(G5 il go,8) Jsl Cug 0 y905e
Sromb b coss opl ol (35,155 (L2VIYOEN FIVO).
g ol S le 4>, o(YO/IYAEYN) WBGT 5
Cugb, b ooler m/s (YIYEE-/V) ol i s Lawgio
Ll gy 508 5yl i a2 51 b o Wl (o

Iran Occupational Health. 2025 (01 Dec);22: 23.


http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

OhlSes g 315l e 563

Sx9 00 9 Selpid slayially g WBGT [adlis oy dbaily .F Jgoar

529 03 WBGT C°
p-value - . p-value .. . Ju¥n
a=0/05 Rt 2 a=0/05 et 2
SIVVA — \YE YA ENIRYN MMHE s o5 ,Lts
YA SIVFE -/AYD ol q mmHg Jsisbs 55 L
—+IY¥A - 10%) NN (akgds o a3,0) 8 b,
< [OAD 4 -/aYY oleye C¥ g sloo
V- e ¥ SOXVE S5 ot

s Sasby oo sled (e (VL L plojen oS
gl 550mk & G 0g dedye> GE
O, Sles il pl Bl alS wo oFYIFY s 0o
PNCETXVS P COWE I ERPUL S IS B EC PR  PLE W
Olg Cadgaze g o ()l 5k IRl S e Grals
Ol el aad g, SSS Slebe pm e ez Cogi o
57 bl S s i 55T gpiye
1S mizmen )l ()15 Hlendly ralS | Laas
odiddlis (heo Hlaxe Blpzl) Cugi cpl jo 0, Sles
Cag y0g poclus (laze balyh (o (5590 40 LS
690 0 <8l WBGT jlase o 5YL cod o8 e cpgun
3 b Ylaiml a5 (12A/FY) 095 pgo Cugl o3l 4
et 5l b sk ol Sasas
Slyoul (Jl ol b cwsl o0gs LS L 1,55 51 &0
slaglay a5 ols ylis Cugl ol o o Slae YL Jlss
G905 el a4 e Lo,S Jomd ey (60,9
o) Jsl Cugi j0 cmiren.cunl ool ol 8l S g0
el a5l a8 (6590 0 ¢ S omb sled 3529 b (09
YU s Cugby 5l LU wilgs co ol 09 (LEVITD)
L ohagd cosb e Lalpd jo Lo S aliigs b ulas
ASb (S8 codled £4,5

5 Cugb, e oS5 a5 oS o oST Leaily
S50 Thv p GrSedar g e Sl dgn (>
Cod,b als e )3 bl oYL Cugh ) g o)lo
S Rl e o 5l @l @ s Bayes
Ol deboe )1 o Ses Cdl ol 0 9 S~
5 55 g0 0025 Joaed Lale e 35 e sl
S SRSl Sgese wad S

awle Sllllas L Lulyer ol> adlas mls
590 44 cdl as el (\Y‘C\V) u‘)lio.m 9 )5—’J-*-CL°-~"
G olnl 5k glad Jelaw o 1) (G, s 5l ot
2 oddplol andllas (uimren 30,5 85l duoys £

o 0\3)5 rg.b‘).‘! uL.S)lS 6‘).: LgﬁJ"o“\"‘

5 Jol slacugs ;0 (FA+ 5 ) Vb (oo s,
PS4 e Yz dawgio gbled [0 2> pgo
a5k sl onds (530 00 (2B 5 ()l bl o
oi54 e bz g Cagh) oo plojen Zo e (IS
ol Wlg oo 05 il a0 YV 55 WBGT Laa>
b adls ) (595 5h90 42 2 (S

o5 L WBGT Lasls o bli ) ¥ Jgos
aed oo ol 1y OIS sys0e 9 (Seiglon
WBGT sl 45 ol olis g kel Julos ol
Sls sgzy gyloline weSae L3I 5y90 02
(P-value = ---f o ¥VF- = Sen o y0)
sl Gl bosyso e RelS camsplis oS
s WBGT (asls oy (s loline bl ) ca Laoea
P =S 095 L8 (Sigdnid slayul )l
AiS odslie (P = -avy Cewgs sk P = .08
ool s WBGT Lasls m (Sianed oYL
Slod &5 gl b osalive b Cugi 0 (Sufele
Olie a4 B b0 5 93 JLad gy o
JJM) Qa;.>

G S Azl g Cxy

O L N
S Gosere e85 (Sidnid slegasly
ol sloatil i plowl L] sl ed o SuLs
B Gy Gogere &S ol olis ;c_s-‘-*f‘a)“-.‘ R
Slogarls 5 e bld b cov ol
S5 il b aS g psboa w0l 5 WBGT 5>
b oanline (559002 50 AZF BB (2l (Sl
s WBGT _azls 5o a5 sl lis mls
3,0 3925 (g blas wsSae abaly (550 liee
(S, pgd Cugs 4o ohga (P=+/-+f r=—+/¥\¥)

\Y



http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

- SR syl » Syl 5 U o

St psle oSl Limghy DB aneS w0l b
el 045 slul(IR TBZMED.REC.1402.877) 52
b ot Sl g ol 455 g aallas o
L oS o8, alscula (Baus o8 ,o gly

o addllas oy wlalST asl cols, g JulS ‘Sab’i

Ry
IR.TBZMED.REC.1402.877

9 > ool LJ.‘.L’>U“);>“‘5.‘>‘).|9 5o ulfwy rnLoS
Cono Edgine g il anals Jlad o Lo allie 15
iy oo |, e llas

3131 o yiwd
cod allie pl 120250 (b)odiwny Caly oS
Creative Commons Attribution 4.0 LI\ 592ce
L 5555 g m395 b8l 6, la8 S il oslil 8511
s> 3898555 50 p byt JBL AL, se o
Sss 2 Gzl Dlpss S a4 by L 920 4
g5 12 7,0 0adoly jemme sliwl 4 A Lails oo allis
Jdlas plo b alel> ) g mlio o pglas jo &l poss
oS jezme (pl yo Wb dlie opl o B ol
G JBol 4y dllas jleel glawly jo as) Ko gl
595 0w cdlas (10,55 7,0 Ojge 40 bl culs astin
<8l yo & pihe oains gl VU emme 1 318 Bolaul L

Sl GdB ozl 5l (6,0 pasus 3> jexe
Creative  JMoJliyo 9o sowlive  jslatea
139 dx>l e 1y Slid & Commons Attribution 4.0
http://creativecommons.org/licenses/by/4.0

JLSWP R
229 Ghish cgas b Jol> dlie ()l
VYFPYR el ojleds 4 5,0 Shj pole oKislo

P S pale oRuily (g 5l8 Cdglee liwl
D guio @lo)qé adlas oyl 5l S ol Sy

Y

G ety SRl 5 (SuiSe o5 s,
03,5 oI55 YU WBGT o o 1, cllsy Jad o
L ly o s as ol plis 50 ol aslllas o4
4 0l oo WBGT Lol bl wiile wogbo yo ol
Del e (550 42 e S

Lo )] 35 505 &5 ato slo gl (S p SN
ol lid Lo asdlas g (So5ede 5ud M e
ol Olyear olea Wlg e 55000 LS
2 LS il gl Gl oS s el
skl 5o ohgar 0ed colitul (55,5liS slalarze
2 SOt saSelwl ad iy Sl oS
S o s

b g e o plas el adlae
S5 @)l LI ()50 00 2 (g5llixe
saalive (Su5els b slaytally » syloline 3l oS
5 b Ll 4 axgl Coeal o @ls (pl o
b ol als ol al i olladl Sl
5 it Sl hzloyls asT )l s
Syl 5 604 cbla> hlus 65,54 (o poe
Sl i Sl als 4 sl o5, 26T
Wlg oo adly ol S SLS 55900 Ll g
slelasws ;o )5 Lyl i 09 sl ool olgica
4 axgl Cooal p g 08 18 eolitul 3550 (55,5l
3yl ST 1,515 el 5 Codlas

&8l o)

g5 zd a5 W)l o edel Wlie (pl B
plxl b bl s cazed b b sole pdle o)l
S, 0925 gt (ol

Sl <ol
Sy pole olKids o coles U anllae o
sl 00 r:l.?u‘ BIg

63’)15‘ ) 12958, Y 1P
9 g 0 OB Jeol b glhe axllas oyl


http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

REFERENCES

1.

Heidari A, Razavi Asl S. Agricultural Occupational
Health Knowledge and Practice of Farmers in 2007 in
Qom Province. Qom University of Medical Sciences
Journal. 2007;1(3):51-8.

Vaseghi AAT. Investigating the Important Factors on
Corn Import. 6th Iranian Agricultural Economics
Conference, Mashhad. 2007.

Todaro M. Economic Development in the Third World,

Translation of Farajadi, Gh, Koohsar

press. 1942.

4.

10.

11.

12.

13.

Golbabaei F, Hamerezae M, Fathi A, Dibakhosravi
A. Studying the effectiveness of re-hydration on
productivity in a sugar beet workers among farmers in
West Azarbaijan city. J-Health-Saf-Work. 2014;4(3):49-
58.

Zamanian Z, Dehghani M, Hashemi H. Outline of
changes in cortisol and melatonin circadian rhythms
in the security guards of shiraz university of medical
sciences. International journal of preventive medicine.
2013;4(7):825-30.

Habibollah D, Vajiheh M, Peymaneh H. The Effects of
Heat Stress on Job Satisfaction, Job Performance and
Occupational Stress in Casting Workers. Jundishapur
Journal of Health Sciences. 2016;8(3):9.

LucasRA, Epstein Y, Kjellstrom T. Excessive occupational
heat exposure: a significant ergonomic challenge and
health risk for current and future workers. Extreme
physiology & medicine. 2014;3:14.

Yang X, Li B, Li Y, Wang Y, Zheng C. A Research on
Characteristics of Human Heat Stress in Dynamic Hot
Environment. Procedia Engineering. 2017;205:2749-54.
Jafari MJ, Hoorfarasat G, Salehpour S, Khodakarim S,
Haydarnezhad N, editors. Comparison Of Correlation
Between Wet Bulb Globe Temperature, Physiological
Strain Index And Physiological Strain Index Based On
Heart Rate With Heart Rate And Tympanic Temperature
On Workers In A Glass Factory2014.

Wilson TE, Cui J, Zhang R, Crandall CG. Heat stress
reduces cerebral blood velocity and markedly impairs
orthostatic tolerance in humans. American journal of
physiology Regulatory, integrative and comparative
physiology. 2006;291(5):R1443-8.

Dehghan, Mortazavi, Jafari, Maracy. Combined
application of wet-bulb globe temperature and heart
rate under hot climatic conditions: a guide to better
estimation of the heat strain. FEYZ. 2012;16(2):112-20.

Baber C JD, Walker GH, Rafferty LA, Salmon PM,
Stanton NA. Human factors methods: A practical guide
for engineering and design: AshgatePublishing, Ltd.;
2013.

Ansari M, Mazloumi A, Abbassinia M, Farhang

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

OhlSes g 315l e 563

Dehghan S, hossieni SM, Golbabaei F. Heat stress and
its impact on the workers’ cortisol concentration: A case
study in a metal melding industry. J-Health-Saf-Work.
2014;4(2):59-68.

Morimoto RI. The heat shock response: systems biology
of proteotoxic stress in aging and disease. Cold Spring
Harbor symposia on quantitative biology. 2011;76:91-9.
Habib E, Dehqana H, Lotfi S, Hassanzadeh A. The effect
of heat on the precision and speed of the work in men
by the battery method under experimental condition.
hums-jpm. 2016;3(1):28-36.

ISO. Hot environments-estimation of the heat stress
on working man, based on the WBGT-index. Geneva:
International Standards Organization; 1989 Jul. Report
No.: ISO 7243:1989.

Epstein Y MD. Thermal comfort and the heat stress
indices Industrial health. 2006;44(3):388-98.

Hancock PA, Vasmatzidis 1. Effects of heat stress on
cognitive performance: the current state of knowledge.
the official
journal of European Society for Hyperthermic Oncology,
North American Hyperthermia Group. 2003;19(3):355-
72.

Abbasi M, Pourhossein M, Mohammadi H, Golbabaei
E A review on the effect of heat stresses on cognitive
functions. J-Health-Saf-Work. 2020;10(3):251-62.

Chen ML, Chen CJ, Yeh WY, Huang JW, Mao IF. Heat

stress evaluation and worker fatigue in a steel plant.

International journal of hyperthermia :

ATHA journal : a journal for the science of occupational
and environmental health and safety. 2003;64(3):352-9.
Hajizadeh r, Farhang Dehghan S, Mehri A, Golbabaei F,
Beheshti MH, Haghighatjou h. Heat Stress Assessment
in Outdoor Workplaces of a Hot Arid Climate Based
on Meteorological Data: A Case Study in Qom, Iran.
Journal-Mil-Med. 2015;17(2):89-95.

Vatani ], Golbabaei F Dehghan SE Yousefi A.
Applicability of Universal Thermal Climate Index
(UTCI) in occupational heat stress assessment: a
case study in brick industries. Industrial health.
2016;54(1):14-9.

Epstein Y, Moran DS. Thermal comfort and the heat
stress indices. Industrial health. 2006;44(3):388-98.
Wing JE Upper thermal tolerance limits for
unimpaired mental performance. Aerospace Medicine.
1965;36(10):960-4. .

Bell PA.
and social effects of heat stress. Journal of Social
Issues.1981;37(1):71-94.

Elliott E, (2005). Safeguarding against heat haz-ards.
Occupational safety and health, 74(3): 30-33.
Amnuaylojaroen T, Limsakul A, Kirtsaeng S, Parasin N,
Surapipith V. Effect of the Near-Future Climate Change

Physiological, comfort, performance,

¥



http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-09 ]

[ DOI: 10.66224/i0h.22.1.391 ]

S sl yeSl (Sl 5 b )

28.

29.

under RCP8.5 on the Heat Stress and Associated Work
Performance in Thailand. Atmosphere. 2022;13(2):325.
2000; Hill-GrawMc Irwin: York New. management
resource Human. L Rue, L B.

Golbabaie F, Monazam Esmaieli MR, Hemmatjou R,
nasiri P, Pour Yaaghoub GR, Hosseini M. Comparing
the Heat Stress (DI, WBGT, SW) Indices and the
Men Physiological Parameters in Hot and Humid
Environment. ijhe. 2012;5(2):245-52.

10

30. Hamerezaee M, Golbabaei E Nasiri P, Azam K, Farhang

31.

Dehghan S, Fathi A, et al. Determination of optimum
index for heat stress assessment on the basis of
physiological parameters, in steel industries. J-Health-
Saf-Work. 2018;8(2):163-74.

Afshari D, Nourollahi-Darabad M, Shirali G-A.
Applicability of WBGT index in determining the
allowable working time in hot climate conditions.
J-Health-Saf-Work. 2021;11(4):614-26.


http://dx.doi.org/10.66224/ioh.22.1.391
https://ioh.iums.ac.ir/article-1-3744-en.html
http://www.tcpdf.org

