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Figure 1 . PRISMA flow diagram showing the different phases in searching relevant publications 

  

Extracted articles from searching in databases  
(n = 850) 

 

Extracted articles after the topic investigation  
(n =523) 

 

Remained articles after the topic investigation  
(n =327) 

 

Extracted articles after abstract investigation  
(n = 285) 

 

Evaluating the full text of the remained articles  
(n = 43) 

 

Extracted articles after investigating the full text of 
the articles  

(n =13) 
 

Remained articles for the final analysis  
(n = 30) 
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Table 1. A summary of articles including target workers, type and environment of study and key results 

Row Target workers Study type 
Study 

environment 
Stress index Results 

1 
Different occupations 
workers 

analytical 
Open and 
closed 

Heat exposure as 
a risk factor 

Besides diseases resultant from working in hot 
environments, working in such environments 
may increase the risk of job injuries and 

accidents  

2 Building workers 
cross-
sectional 
survey 

Open 
Heat exposure as 
a risk factor 

12.8% of workers have suffered from job injuries 
and accidents which 9.2% and 14.7% of them 
have occurred during summer and winter 
respectively. Workers with less than 36 months 
of working experience have experienced job 
injuries and accidents. Job injuries and 
accidents include slight cuttings, scratches, and 

slight injuries, breaking and falling  

3 
Different occupations 
workers 

analytical 
Open and 
closed 

Daily Tmax 
Most accidents happened during the days with 

higher than 25°C  

4 
Aluminum smelting 
workers 

analytical Closed 

HI- 11 thermal 
categories 
Considered 
relative humidity 

Workers have suffered from severe injuries 
exposing to heat. Happening of severe injuries 
in 33-38 and above 38 degrees centigrade 
equal with 2.28 and 3.52 odds ratio 

respectively  

5 
Different occupations 
workers 

analytical 
Open and 
closed 

Heat exposure as 
a risk factor 

Usually, heat moistens the palms, steams 
goggles, decentralization, and dizziness which 
increases the number of accidents. An increase 
in body depth temperature has negative effects 
on the reduction of body water, negative effects 
on individuals' behavior such as physical fatigue, 
irritability, lethargy, incorrect judgment, 
conscience reduction, agility, concentration, and 

coordination reduction  

6 
Different occupations 
workers 

analytical 
Open and 
closed 

Heat exposure as 
a risk factor 

Working in hot environments may increase the 

risk of job injuries and accidents  

7 

Open occupations 
workers 
 

Analytical 
descriptive 

Open WBGT 

The most percent of performance reduction 
observed in occupations with 500w consumed 
energy during July. The average difference in 
the percent of performance reduction of 500w 
occupations was statistically meaningful for 
environmental parameters such as air 

temperature  

8 
Different occupations 
workers 

Cohort study 
Open and 
closed 

Heat stress 
measure:“never”,“
sometimes “and 
“often” 

Increase in job injuries and accidents in hot 
environments for men and women equaled with 
2.12 and 1.89 odds ration respectively. The 
prevalence of heat exposure injuries includes 

imbalance (24%) and falling (18%)  

9 Military forces Correlation Open 
Average Tmax and 
Minimal dry bulb 
temperature 

Prevalence of injury and accident is higher 
during summer than fall. Men are more sensitive 
to heat exposure injuries and accidents. 
Correlation between Average Tmax and time 
waste injuries and other injuries is 0.92 and 0.96 

respectively  

10 Coal mine workers analytical Closed 
Heat exposure as 
a risk factor 

28.5% of job injuries and accidents happen due 

to heat exposure with a 1.35 odds ratio  

11 
Different occupations 
workers 

analytical 
Open and 
closed 

Heat exposure as 
a risk factor 

61.8% of heat exposure cases have increased 

job injuries and accidents with 2.29 odds ratios  

12 
Different occupations 
workers 

Correlation 
Open and 
closed 

Daily Tmax 
Considered 
relative 
humidity 

There was a linear algorithm relationship 
between job injuries and accidents and heat. An 
increase in Daily Tmax may increase labor 
compensation requests by up to 0.2%. Heat 
exposure job injuries and accidents include 
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falling, collapsing, collision with things and 

harmful materials exposure  

13 
Different occupations 
workers 

cross-
sectional 

Open 
Heat exposure as 
a risk factor 

25.9% of workers have suffered from job injuries 
and accidents have exposed to heat. Job 
injuries and accidents include burn (54.1%), 
slipping (44.3%), collision with things (27.8%) 
and collision with mobile things (10.3%). 25.2% 
of workers have witnessed that their colleagues 
suffered from job injuries and accidents when 
working in hot environments including falling 

and slipping (55%) and burn (42.3%)  

14 
Textile industry 
workers 

analytical Closed 
Heat exposure as 
a risk factor 

The prevalence of accidents has significantly 

increased during the summer months  

15 

Metal and iron 
industry workers 
 

cross-
sectional 
study 

Closed 
Heat exposure as 
a risk factor 

Prevalence in job injuries and accidents was 
18.7% more than among workers who work in 
heat exposure rather than those who don’t work 

in heat exposure  

16 Agriculture workers 
Case-
Crossover 
Study 

Open 
Maximum daily 
humidex (HX) 

In environments with more than 33 HX Index, 
the risk of happening traumatic accidents and 
injuries increases. Traumatic injury in 
environments with 25-29, 30-33 and more than 
33 HX Index concerning ≤ 25 HX Index have 
increased with 1.14, 1.15 and 1.01 odds ration 
respectively.  The most traumatic injuries have 
observed during June-July among cherry 

harvesters  

17 
Different occupations 
workers 

case-
crossover 
study 

Open and 
closed 

Daily Tmax and 
Tmin, 
Included relative 
humidity 

There was a positive relationship between 
temperature degree and injury. There was no 
linear relationship between Tmax and injuries and 
their relationship is a curved shaped one. 
Vulnerable workers include young workers, 

men, and workers with high physical demands  

18 
Employing workers in 
a hot industry 

analytical Closed 
WBGT 
 

There was not a meaningful relation between 
test duration, reaction time and error numbers in 
1 and 2 Stroop tests but the above-mentioned 
variables have a direct and meaningful 
relationship with heat in Stroop test 3. Test 
duration, reaction time and error numbers in 
Stroop test 3 (heat exposure group) were 

meaningfully higher than heat non-exposure)  

19 Building workers 
Analytical 
descriptive 

Open 
Daily Tmax 
Daily Tmin 

There was no meaningful relationship between 
accidents and almost hot environments. The 
cost of big accidents for workers older than 55 
years old was more than new workers during 
heat exposure. Vulnerable groups in this study 
include experienced workers, male workers, 
workers between 35 to 55 years old, workers of 
small and medium industries and workers 
employed in carpentry, electricity, mechanics 

and setting operator  

20 Rice farms workers analytical Open WBGT 

Heat may influence performance reduction, 
safety, and efficiency and reduce efficiency and 
increase in the accidents among agriculture 

workers  

21 

Metal and iron 
industry workers 
 

analytical Closed 
Heat exposure as 
a risk factor 

98 out of 217 workers who have exposed to heat 
(77.2%) have experienced job injuries and 
accidents. There was a meaningful relationship 
between work environment temperature and job 

injuries and accidents  

(X2 = 33.97, df = 1,P<0.0001) 
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22 
Oil reservoirs 
cleaning workers 

analytical Open WBGTmax 

Happening sever and chronic heat injuries have 
meaningfully increased in WBGTmax higher than 
20°C with 1.06 and 1.4 odds ratios 

respectively  

23 
Different occupations 
workers 

Correlation 
Open and 
closed 

Daily Tmax 
Daily Tmin 

There was a direct relationship between Daily 
Tmax and complaints about job accidents. There 
was a 20% increase in job injuries and accidents 
per degree of centigrade of Tmax until 37.7°C. 
There are not delay effects in higher than the 

threshold temperature  

24 
Different occupations 
workers 

analytical Open 
Daily Tmax 
Daily Tmin 

A 6.2% increase in labor compensation 
requests for workers who work in open hot 
environments and have suffered from job 

injuries and accidents  

25 
Different occupations 
workers 

analytical 
Open and 
closed 

Air temperature 

In temperatures above 35°C workers’ health 
and efficiency reduced, on the other hand in 
40°C efficiency in hard occupations reduced 

and the rate of accidents increased  

26 Crops workers descriptive Open WBGT 

The most performance reduction and the least 
performance reduction related to plowing and 
weeding respectively. Total performance 
reduction was 63.9% for cropping per hour due 
to high physical activity in the work environment 
and working in an open environment and 
exposing to direct sunlight which leads to heat 

stress to workers  

27 
Underground mine 
workers 

analytical Closed 
WBGT 
PSI 
HSSI 

There was a high correlation between PSI Index 
and perceptual effort during a long term activity 
(60 min) with perceptual effort.  There was a 
good correlation between workers' 
dissatisfaction and an increase in sweating in 
hot environments. Physiologic and perceptual 
responses were meaningfully influenced by 

heat  

28 
Different occupations 
workers 

analytical 
Open and 
closed 

Air temperature 

In areas with a temperature above 40°, C 
workers may experience a wide range of heat 
exposure effects such as sunburn, 
sleeplessness, irritability, and fatigue which lead 
to problems in working efficiency and extreme 
reduction in production and increase in 

accidents  

29 Building workers analytical Open Air temperature 

Climate changes and global warming potentially 
reduce both human health and production 

level  

30 Agriculture workers 
A Case-
Crossover 
Study 

Open 
Maximum daily 
Humidex 

For amounts of maximum daily, the humidex of 
25-29, 30-33 and more than 34 in comparison 
with less than 25 have increased physical 

injuries with 1.14, 1.15 and 1.10 odds ratio  

 

Discussion 
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