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ABSTRACT

Introduction: Industrial firefighting (IFF) constitutes a high-risk occupation within the domain of process
industries. Firefighting teams serve as the operational component of the incident command team. This
study aims to assess the alignment of physical fitness assessments conducted in selected Iranian process
industrial firefighting settings and to scrutinize the extent of compliance with The U.S. National Fire
Protection Association (NFPA) requirements by analyzing the resultant percentages of similarity in test
outcomes.

Material and Methods: A cross-sectional observational study was undertaken across 14 Iranian process
companies, encompassing two refinery companies and 12 petrochemical companies, employing a census
sampling approach. The study’s benchmark was NFPA1582-2018. Data analysis was performed utilizing
SPSS 27 software. This investigation focused on assessing the percentage of essential parallels within
five distinct groups, along with their corresponding sub-components, in alignment with the tests and
elements stipulated in the NFPA standard.

Results: Most of the selected companies (58%) lacked a cohesive program or established standard to
assess the fitness of their firefighting personnel. Among the subset of companies (42%) that did employ
an evaluation standard, in the majority of instances, a minimal proportion (less than 20%) underwent
individualized assessments in line with the components outlined in NFPA 1582-2018 for physical fitness
evaluation tests.

Conclusion: Given that 58% of the surveyed process companies in this study lacked a cohesive fitness
assessment program and 42% demonstrated limited compliance with NFPA 1582-2018 in the assessed
components, this issue underscores the critical need to evaluate the components quality and conduct
a technical needs assessment. Developing adaptable and suitable components aligned with the work
conditions prevalent in the process industry becomes imperative. Additionally, there must be existed a
legal mandate for the pertinent ministry to implement an integrated framework. This scenario necessitates
that process companies reevaluate their approaches concerning the selection and oversight of their
firefighting personnel.
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1. INTRODUCTION

The firefighting profession encompasses various
dimensions of physical fitness, encompassing
cardiovascular endurance, muscular strength,
muscular endurance, agility, and flexibility. Despite
the physical demands inherent in this line of work,
a significant majority of both professional and
volunteer firefighters fail to maintain requisite
fitness levels for safe and efficient performance
during duty. Industrial firefighters share
resemblances with municipal firefighters, vyet
employers often overlook or fail to characterize the
unique job duties, hazards, and specific physical/
mental demands inherent in industrial firefighting.

Existing frameworks incorporate certain physical
fitness evaluation criteria that offer insights into the
overall physical fitness status of Industrial Firefighter
(IFF) forces. However, many of these assessments
neglect to account for work-related factors or
authentic performance indicators. For instance,
while Body Mass Index (BMI) serves as prevalent
measure for obesity evaluation, research by Poston
et al (2011) false-positive obesity misclassification
based on BMI, compared to waist circumference
and Body Fat percentages (BF%), was low (9.8%
and 2.9%, respectively). False negatives were
much higher: 32.9% and 13.0%. Obese firefighters
demonstrated unfavorable cardiovascular disease
(CVD) profiles (CVD) profiles. Considering the
work conditions of firefighters and their need
to wear specialized gear like Personal Protective
Equipment (PPE) and self-contained breathing

5.88%

apparatus breathing apparatus (SCBA), their
physical capacity must exceed their natural body
weight to accommodate additional loads. NFPA
1582-2018 identifies Aerobic capacity measurement
as one of the most reliable means to evaluate
individual’s cardiopulmonary function. This study
aims to scrutinize shortcomings in systematically
evaluated programs that possess high validity
concerning physical fitness evaluation tests within
Iranian process companies, following the guidelines
outlined in NFPA 1582-2018. Furthermore, it aims
to elucidate the implications stemming from non-
compliance or dissimilarities in certain components
of the reference standards adopted by the selected
companies under examination.

2. MATERIAL AND METHODS

In this research, a total of 14 Iranian process
companies, comprising two refinery companies
and 12 petrochemical companies, were chosen
using census sampling over ten months. The study,
focused on a statistical population of 671 male
firefighters. NFPA 1582-2018 served as the primary
reference standard guiding the investigation into
the physical fitness tests and components outlined
in chapter 8 of the standard mentioned above.

The assessment encompassed five distinct
groups and their corresponding sub-components:

1. Weight and Body Composition (, which
included Male Skinfold Sites (Triceps, Subscapular,
and Pectoral), Circumferential measurements,
Hydrostatic weighing or Bod-Pod, BMI (optional),

. A set of internal organizational items including arbitrary measurement indicators
[ There are no standards or guidelines
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Fig. 1: General classification of fitness assessment frameworks used in companies (in descending order)
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Table 1: The similarity percentages of NFPA 1582-2018 evaluated fitness items among firefighters in process companies

Physical fitness

Similar items

Items Sub-items (%)
Annually recorded 28.6 14.3 57.1
Male Skinfold Sites (Triceps, Subscapular and Pectoral) 28.6 714 -
Weight and Circumferential measurements 28.6 71.4 -
Body Hydrostatic weighing or Bod-Pod 28.6 714 -
Composition Body Mass Index (BMI) (optional) 92.9 7.1 -
Bioimpedance analysis (BIA) 28.6 71.4 -
1-mile walk 214 429 35.7
Run/ .
1.5-mile run/walk 214 50 28.6
walk
. 12-minute run 214 64.3 14.3
Evaluation
. Step test (various) 214 71.4 7.1
of aerobic
. Stairclimbing machine 7.1 71.4 21.4
capacity
Treadmill Step-mill (Sub-maximal step-mill evaluation) 14.3 714 14.3
(various) Treadmill (maximal treadmill evaluation) 14.3 714 14.3
Metabolic levels (12 and above, below 12, below ten and at or below 8) 0 100 -
Grip strength evaluation 7.1 92.9 -
Muscular Leg strength evaluation 7.1 92.9 -
strength Arm strength evaluation 7.1 92.9 -
Vertical jump (optional) 214 50 28.6
Push-up evaluation 50 50 -
Muscular =
Alternate Grip Push-Up 7.1 92.9 -
endurance -
Curl-up evaluation 7.1 92.9 -
Flexibility sit-and-reach 214 28.6 50

Note: Similar items refer to a set of assessments that bear resemblance, although not identical, to the components outlined in the

NFPA standards.

and Bioimpedance analysis (BIA).

2. Evaluation of aerobic capacity, involving
activities such as Run/Walk (1-mile walk, 1.5-
mile run/walk, and 12-minute run), Step test
(various), Stairclimbing machine, Treadmill
(various) (including Step-mill (Sub-maximal step-
mill evaluation) and Treadmill (maximal treadmill
evaluation)), and metabolic levels (12 and above,
below 12, below ten, and at or below 8.

3. Muscular strength, which encompassed Grip
strength evaluation, Leg strength evaluation, Arm
strength evaluation, and Vertical jump (optional).

4. Muscular endurance comprising Push-up
evaluation, Alternate Grip Push-Up, and Curl-up
evaluation.

5. Flexibility, focusing on sit-and-reach tests.

Data analysis was performed using SPSS 27
software. The quantitative results obtained in
percentages were utilized to deliberate on the
adequacy of the physical fitness evaluator items,
leading to subsequent discussions and conclusions.

3. RESULTS AND DISCUSSION

Most of the companies selected for this study
(58%) lacked a cohesive program or defined
standard to assess the physical fitness of their
firefighter forces. Among the subset of companies
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(42%) that did have an evaluation framework, only
a small proportion (less than 20%) demonstrated
a case-by-case, component-specific alignment with
NFPA 1582-2018 in conducting physical fitness
evaluation tests (Table 1).

4. CONCLUSIONS

As per the findings of this study, over half of
the surveyed companies lacked a comprehensive
fitness assessment program. Among the remaining
companies that possessed somewhat acceptable
frameworks for evaluating physical fitness, there
was a lower degree of conformity to NFPA standard
componentsinIran. Thisdiscrepancyhasresulted in
alack of coherence and organizational structure and
the absence of a specific, well-defined policy. This
shortfall extends to both legal mandates outlined
by the relevant ministry and technical alignment
with the industrial firefighter’s working conditions.
This issue bears significant long-term implications,
particularly in the meticulous selection process
for individuals in this crucial profession, given its
inherent sensitivity. The inadequacies identified
pose challenges in ensuring the appropriate
selection of candidates, emphasizing the criticality
of addressing these deficiencies to maintain the
integrity and effectiveness of this occupation.
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