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ABSTRACT

Introduction: Prevention of heat-related diseases requires the participation of the workers. For this reason, the
aim of this study was the development and validation of the tools for evaluating awareness and practice related to
heat stress among the workers of warm workplaces.

Material and Methods: The various items and factors related to the awareness and practice of the workers
were identified by the literature review. Then, several questions for evaluating these items were designed. In the
next step, the reliability and validity of the questionnaires were appraised using calculating the content validity
ratio (CVR) and content validity index (CVI), and Cronbach’s alpha coefficient, respectively. After that, these
questionnaires were completed by 2338 employees of six industries in various regions of Iran. Finally, collected
data were analyzed using SPSS software.

Results: In total, 77 questions, including 53 questions on awareness and 24 questions on practice in six groups
of water and beverages, food, snacks and additives, heat exchange, thermal strain risk factors, clothing and heat
protection equipment, and heat-related disorders and body reactions, were designed. The values of content
validity index (CVI) of remained questions in the questionnaires of awareness and practice were equal to 0.954
and 0.824, respectively. The values of Cronbach’s alpha coefficients of these questionnaires were calculated by
0.755 and 0.716, respectively. The values of the chi-square divided by degrees of freedom (CMIN/DF) and root
mean square error of approximation (RMSEA) in the construction of the awareness questionnaire were computed
as 4.58 and 0.079, respectively. These values in the construction of the practice questionnaire were calculated by
2.33 and 0.084, respectively.

Conclusion: The results showed that the designed questionnaires had appropriate reliability and validity and could
be used to evaluate the awareness and practice in warm workplaces.
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1. INTRODUCTION

There are several harmful factors in the
workplace, which threaten the health of workers
and can cause occupational diseases and even
death. Heat stress is a major physical harmful agent
in occupations and industries such as steel, foundry,
metallurgy, petrochemical, glassmaking, kitchens,
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bakeries, mines, and agriculture. These conditions
can cause consequences such as headache, heat
shock, heat fatigue, heat syncope, heat urticaria,
decreased physical and mental function,
neurological and  psychological symptoms,
mitigated consciousness and perception, and even
death . In addition, exposure to heat can lower
productivity and safety levels and increase the
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likelihood of accidents in the workplace. There
are several ways to control heat exposure and
reduce heat strain in people including engineering
controls, management controls, and use of personal
cooling equipment. However, workers should
be aware of the effects of heat exposure, the logic
and methods behind control measures as well as
appropriate actions when exposed to heat. Various
studies have been conducted to raise awareness
and improve the practice of workers for reducing
the effects of heat exposure, such as training, using
posters and pamphlets, and forming awareness
campaigns. Therefore, controlling heat stress
requires the participation of all individuals. For this
purpose, a comprehensive questionnaire is required
to determine the level of awareness and practice of
people on heat stress to identify the dark spots of
their awareness and practice on heat stress. For this
reason, the present study was conducted to develop
and validate the tools for evaluating awareness and
practice related to heat stress among the workers of
warm workplaces.

2. MATERIAL AND METHODS

This cross-sectional study was conducted in
2018 at several stages, and was carried out based on
the approvals of the ethics committee with the code
IR TUMS.SPH.REC.1396.3078. First, the items
and factors related to the awareness and practice
on heat stress were identified by searching items in
valid databases and examining the effects and signs
due to heat exposure. The criteria for selecting the
items were suitability for the working community
in terms of simplicity and comprehensibility. Then,
the researchers designed relevant questions. In
terms of factors, questions were grouped based on
conceptual relevance. In the next step, the content
validity of the designed questionnaire (content
validity) was confirmed by 11 experts using the
quantitative method of Lawshe, where the values
of content validity ratio (CVR) and content validity
index (CVI) were examined. The minimum
acceptable value of CVR was determined at 0.59.
The questions with CVR less than the minimum
acceptable level were removed and the mean CVR
values of the remaining questions were calculated
as the content validity index (CVI) . Afterward,
the questionnaire was completed by 2338 subjects
employed in six major industries, including a
refinery in the south, a steel company in the south, a
petrochemical company in the center, a refinery in
the center, a tile company in the center, and a steel

company in the center of Iran. The participation
rate was equal to 0.88. Data extracted from these
2338 questionnaires were used to confirm the
construct validity of the knowledge and evaluate
the practice questionnaire in AMOS software.
Also, to assess the reliability of the designed
questionnaire, test-retest reliability and internal
consistency reliability methods were applied. In
the test-retest reliability method, the questionnaire
was filled out at two stages with 10-day intervals
and the significant level of correlation between the
given answers was calculated using the McNemar
test. In the internal consistency reliability method,
Cronbach’s alpha coefficient was computed, and the
minimum acceptable value was equal to 0.7.

3. RESULTS AND DISCUSSION

In total, 77 questions including 53 questions
on knowledge and 24 questions on practice were
designed. The questions were categorized into six
dimensions including water and beverages, food,
snacks and additives, heat exchange, heat stress risk
factors, clothing and heat protection equipment,
and disorders and body reactions to heat. Marois
et al. assessed the knowledge of farmers in the
United States on heat-related diseases and the
necessary measures against it in terms of education,
dehydration, rest, and access to shade. The values of
the CVI for assessing knowledge and performance
were estimated at 0.824 and 0.954, respectively,
which indicates the inclusion of important items.
The high CVI values in this questionnaire can be
explained by the reviewing of the items by the
experts at several times. Confirmatory factor
analysis was applied to determine the construct
validity of the questionnaire. The RMSEA values
of the questionnaire in the section of knowledge
and practice were estimated at 0.079 and 0.084,
respectively. Values below 0.1 of the indicator
reveal a good fit of the model. The estimated values
of CMIN/DF for knowledge and practice in the
present study were calculated at 4.57 and 2.33,
respectively (figures 1 and 2). These values were
higher than those presented in the study performed
by Dehghan et al. on the initial assessment of
workplace heat stress (8). The computed Cronbach’s
alpha coeflicients in this questionnaire were equal
to 0.755 and 0.716, respectively (table 1). These
values were higher than 0.7 and the internal
consistency reliability of the questionnaire was
confirmed. In addition, the results of test-retest
test reliability showed that there were significant
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Chi-square = 3836.555, Degrees of freedom = 839, Probability level = 0.092, RMSEA= 0.079

Fig. 1. Confirmatory factor analysis of awareness questionnaire
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Chi-square = 452.823, Degrees of freedom = 194, Probability level = 0.121, RMSEA=0.084

Fig. 2. Confirmatory factor analysis of performance questionnaire
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Table 1. Results related to evaluation of internal consistency reliability

Dimension

Water and beverages

Food, snacks and additives
Heat exchange
Heat stress risk factors
Clothing and heat protection equipment
Disorders and body reactions to heat
Total coefficient

Awareness Practice

Cronbach'.s alpha Cronbach's alpha coefficient
coefficient
0.755 0.712
0.799 0.739
0.701 0.707
0.810 0.700
0.721 0.705
0.700 0.741
0.755 0.716

Table 2. Pearson correlation coefficient between test and retest results

Dimension

mean
Water and beverages 0.650

Food, snacks and additives 0.460

Heat exchange 0.620

Heat stress risk factors 0.590
Clothing and heat protection equipment 0.610
Disorders and body reactions to heat 0.440
Total coefficient 0.570

P.C.C: Pearson correlation coefficient
** Significant level of 0.01

correlations between test and retest results (Table
2). Therefore, the reliability of the designed tool is
confirmed, although Cronbach’s alpha values were
lower than the value found by Dehghan et al. on the
initial assessment of workplace heat stress.

4. CONCLUSIONS

In general, the final questionnaire with 56
questions included 36 knowledge questions and
20 practice questions in six dimensions of water
and beverages, food, snacks and additives, heat
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Awareness
Retest

Practice
Retest

P.C.C P.C.C
mean mean mean
0.648 0.398™ 0.310 0.320 0.332"
0.460 0.467" 0.460 0.450 0.457"
0.630 0.441" .0120 0.130 0.393"
0.600 0.591™ 0.470 0.470 0.699™
0.625 0.492" 0.668 0.675 0.549™
0.440 0.682" 0.410 0.421 0.672"
0.584 0.418™ 0.175 0.176 0.399™

stress risk factors, clothing and heat protection
equipment, heat balance, and disorders and body
reactions to heat was confirmed. Therefore, this
questionnaire can be used to properly assess the
knowledge and practice on thermal stresses in
different work environments to provide preventive
measures against heat-related diseases.
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