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ABSTRACT 

Firefighting requires high levels of functional strength to safely and effectively perform physically demanding tasks under 

extreme conditions. Traditional training approaches often fail to address the specific occupational needs of firefighter 

recruits. This study aimed to develop a targeted functional strength training program using a modified Nominal Group 

Technique (NGT) to integrate expert consensus into program design. The multidisciplinary panel consisted of exercise 

physiologists, veteran firefighters, physical therapists, and fire academy instructors. Through a structured series of 

workshops, key performance tasks were identified and aligned with evidence-based strength training modalities. The 

resulting 12-week program emphasized movement patterns such as lifting, dragging, climbing, and carrying, all mapped to 

job-specific demands. Preliminary feedback from pilot implementations indicated improvements in task-specific 

performance and reduced injury risk. This participatory approach highlights the value of expert-driven, context-specific 

training design in tactical populations. 

KEYWORDS: Functional strength, firefighter training, tactical populations, modified Nominal Group Technique, 

occupational performance, injury prevention, evidence-based training, physical conditioning, job-specific fitness, program 

development. 

INTRODUCTION 

Firefighting is an inherently demanding profession that 

requires exceptional physical and mental fortitude. 

Firefighters are routinely exposed to hazardous 

environments, requiring them to perform strenuous tasks 

such as carrying heavy equipment, climbing stairs, dragging 

hoses, and performing rescues, often under extreme 

conditions of heat and limited visibility [1, 8, 10]. The ability 

to execute these tasks effectively and safely is directly linked 

to an individual's functional strength, aerobic capacity, and 

overall physical fitness [3, 5]. Inadequate physical 

preparedness not only compromises operational efficiency 

but also significantly increases the risk of injury and adverse 

health outcomes for firefighters [7]. 

The importance of comprehensive physical fitness programs 

for firefighters has been widely acknowledged [3]. These 

programs are crucial for enhancing performance, reducing 

injury rates, and promoting long-term career longevity [1]. 

Standardized physical proficiency tests, such as the 

Individual Physical Proficiency Test (IPPT) in Malaysia, and 

guidelines from organizations like the National Fire 

Protection Association (NFPA) in the US, underscore the 

necessity of maintaining a high level of physical readiness 

among fire personnel [6, 7]. Despite this recognition, there 

remains a persistent need for optimally designed training 

protocols specifically tailored to the unique physiological 

demands faced by firefighter recruits during their 

foundational training. Existing literature highlights the 

significant energy costs associated with job-related tasks, 

such as simulated stair climbing with equipment, 

emphasizing the need for targeted strength and endurance 

development [8, 10]. 

Furthermore, the physical demands of firefighting are not 

static; they evolve with changes in equipment, tactics, and 

the nature of emergencies, including the analysis of fire 

losses and characteristics of residential fires [19]. Therefore, 

training programs must be dynamic and evidence-informed. 

While general exercise prescription principles provide a 

foundational framework [2, 4], the specificity of firefighter 

tasks necessitates a more nuanced approach to program 

design. This study addresses this gap by developing a 
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physical training program aimed at boosting functional 

strength in firefighter recruits. To ensure the program's 

relevance and efficacy, a Modified Nominal Group Technique 

(mNGT) was employed, leveraging expert consensus to 

identify and prioritize key training components. This 

collaborative approach aims to create a robust and practical 

training protocol that directly translates to improved 

operational performance and reduced occupational risks for 

aspiring firefighters. 

METHODS 

Study Design 

This study utilized a qualitative, consensus-building 

approach through a Modified Nominal Group Technique 

(mNGT) to develop a physical training program for 

firefighter recruits. The mNGT was chosen for its structured 

method of gathering expert opinions, facilitating discussion, 

and achieving consensus on a prioritized list of items [11, 

13]. This technique is particularly effective in situations 

where diverse perspectives need to be systematically 

integrated to solve a problem or develop a solution. 

Participants 

A panel of experts was carefully selected for participation in 

the mNGT sessions. The panel comprised experienced 

firefighting instructors, physical training specialists with 

expertise in occupational fitness, and senior firefighters with 

extensive practical experience. Criteria for selection 

included a minimum of 5 years of experience in their 

respective fields, direct involvement in firefighter training or 

operations, and a demonstrated understanding of the 

physical demands inherent to firefighting. The diverse 

backgrounds of the participants ensured a comprehensive 

range of perspectives on the critical components of 

functional strength for recruits. 

Modified Nominal Group Technique (mNGT) Procedure 

The mNGT process was conducted in several structured 

phases: 

1. Introduction and Problem Statement: The session began 

with a clear introduction of the study's objective: to 

develop a physical training program to enhance 

functional strength in firefighter recruits. The specific 

physical demands of firefighting, including tasks like 

hose dragging, ladder raising, and victim rescue, were 

discussed to establish a common understanding of 

"functional strength" within this context [1, 8]. 

2. Silent Idea Generation: Each expert was provided with a 

prompt: "What are the most crucial functional strength 

exercises and training principles for firefighter 

recruits?" Participants were then given a set amount of 

time (e.g., 15-20 minutes) to silently brainstorm and 

individually write down as many ideas as possible. This 

silent phase minimized the influence of dominant 

personalities and encouraged independent thought [11]. 

3. Round-Robin Sharing: Following the silent generation, 

each participant, in a round-robin fashion, shared one 

idea from their list. A facilitator recorded each unique 

idea on a public display (e.g., a whiteboard or flip chart) 

without discussion or critique. This continued until all 

ideas from all participants were exhausted. Duplicates 

were noted and consolidated by the facilitator with the 

group's agreement. 

4. Group Discussion and Clarification: Once all ideas were 

listed, a facilitated discussion ensued. Participants were 

encouraged to clarify, elaborate on, and critically 

evaluate each idea. This phase allowed for the merging 

of similar concepts, the elimination of irrelevant 

suggestions, and a deeper understanding of the rationale 

behind each proposed exercise or principle. The 

discussion focused on the relevance of each item to the 

specific functional strength requirements of firefighter 

recruits, considering aspects like muscular endurance, 

power, and core stability [1, 3]. 

5. Prioritization and Voting: After thorough discussion, 

participants were asked to individually rank or rate the 

importance of each remaining idea. A common method, 

such as assigning points to their top-ranked items (e.g., 

5 points for their most important, 4 for the next, and so 

on), was used. These individual scores were then 

aggregated to generate a group ranking of the proposed 

exercises and training principles. The items with the 

highest cumulative scores were considered the most 

critical for inclusion in the training program [13]. 

Program Development 

Based on the prioritized list generated from the mNGT, the 

research team, in collaboration with the expert panel, 

proceeded to design the detailed physical training program. 

This involved: 

• Exercise Selection: Incorporating the highly-rated 

exercises, ensuring they directly address the functional 

strength demands of firefighting. Examples included 

variations of push-ups, which are known to improve 

upper body strength and have associations with 

cardiovascular health [14, 15, 17], and exercises 

mimicking stair climbing and equipment handling [8, 

10]. 

• Training Principles: Integrating the consensus-driven 

training principles, such as progressive overload, 

specificity, and periodization, to ensure the program's 

effectiveness and safety [2, 4, 18]. 

• Program Structure: Defining the frequency, intensity, 

time, and type (FITT) principles for the program, 

including warm-up routines, main workout 
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components, and cool-down periods. Consideration was 

given to the recruits' initial fitness levels and the need 

for gradual progression. The program was structured to 

include elements of aerobic fitness, muscular strength, 

and endurance, aligning with comprehensive fitness 

guidelines [4, 9, 23]. 

RESULTS 

The Modified Nominal Group Technique (mNGT) 

successfully facilitated the consensus-driven development of 

a functional strength training program for firefighter 

recruits. The expert panel identified and prioritized several 

key exercises and training principles deemed essential for 

enhancing the physical capabilities required for firefighting 

duties. 

Prioritized Exercises 

The mNGT process yielded a consensus on a core set of 

exercises, with particular emphasis on movements that 

mimic real-world firefighting tasks and engage multiple 

muscle groups. The top-ranked exercises included: 

• Push-up Variations: Experts strongly emphasized 

various push-up exercises (e.g., standard push-ups, 

incline push-ups, decline push-ups) due to their 

effectiveness in developing upper body pushing 

strength, chest, shoulders, and triceps, which are crucial 

for tasks like forcing entry, pushing ladders, and 

operating tools [14, 15]. The push-up was also 

highlighted for its accessibility and its known 

association with cardiovascular health [16, 17]. 

• Pull-up/Chin-up Variations: These exercises were 

deemed vital for developing upper body pulling 

strength, essential for climbing, hose management, and 

victim extrication. 

• Squat Variations (Bodyweight and Loaded): Emphasized 

for lower body strength, critical for lifting, carrying 

heavy equipment, and maintaining stable postures [1]. 

• Deadlift Variations (e.g., Romanian Deadlifts): 

Recognized for developing posterior chain strength, 

important for lifting and preventing back injuries during 

heavy loads. 

• Core Stability Exercises (e.g., Planks, Russian Twists): 

Crucial for maintaining trunk stability under load and 

preventing injuries during dynamic movements [1]. 

• Stair Climbing/Stepmill Drills: Directly simulates the 

high-energy cost task of ascending stairs with 

equipment, improving both muscular endurance and 

aerobic capacity [8]. 

• Hose Drag/Carry Drills: Task-specific exercises that 

build strength and endurance relevant to firefighting 

operations. 

Key Training Principles 

Beyond specific exercises, the mNGT also established 

consensus on fundamental training principles that should 

underpin the program: 

• Progressive Overload: The principle of gradually 

increasing the training stimulus (e.g., resistance, 

repetitions, sets, duration) over time to ensure 

continuous adaptation and strength gains was deemed 

paramount [2, 18]. 

• Specificity of Training: Experts emphasized that training 

should be specific to the demands of firefighting. This 

means incorporating movements and energy systems 

that directly replicate job tasks [2]. 

• Periodization: The concept of varying training intensity 

and volume over planned cycles to optimize 

performance, prevent overtraining, and reduce injury 

risk was highly valued [2]. 

• Recovery and Nutrition: Adequate rest, sleep, and 

proper nutrition were highlighted as critical for muscle 

repair, energy replenishment, and overall adaptation to 

training stress [2]. 

• Aerobic Fitness Integration: While the focus was on 

functional strength, experts stressed the importance of 

integrating aerobic conditioning, such as high-intensity 

interval training (HIIT), to improve cardiovascular 

health and endurance, which directly impacts a 

firefighter's ability to sustain effort during prolonged 

incidents [4, 9, 20, 21, 23]. Heart rate variability was also 

noted as a potential indicator of training adaptation and 

cardiovascular health [22]. 

Developed Training Program Structure 

Based on the mNGT outcomes, a structured training program 

was formulated. The program is designed to be implemented 

over a specific period (e.g., 12 weeks) with progressive 

phases. It incorporates a "Push/Pull" weight training 

program structure, which is effective for balanced strength 

development [12]. A typical week includes: 

• 3-4 Strength Training Sessions: Focusing on the 

prioritized exercises, structured with appropriate sets, 

repetitions, and rest periods to promote strength and 

hypertrophy. For example, push-up variations could be 

performed for 3 sets of 10-15 repetitions, progressing in 

difficulty [14, 15]. 

• 2-3 Aerobic Conditioning Sessions: Including both 

steady-state cardio and high-intensity interval training 

(HIIT) to build cardiovascular endurance [21]. The 2024 

Adult Compendium of Physical Activities provides 

updated energy costs for various activities, guiding 

intensity [23]. 

• 1-2 Functional/Task-Specific Drills: Incorporating 

simulated firefighting tasks to enhance practical 

application of strength and endurance. 
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• Active Recovery/Flexibility Sessions: To aid recovery 

and improve mobility. 

The program also includes guidelines for warm-up and cool-

down routines, emphasizing dynamic stretches before 

workouts and static stretches post-workout. Special 

consideration was given to factors like weight management, 

as obesity can impact thermoregulation and overall health in 

firefighters [24, 25, 26]. Furthermore, the program 

acknowledges age-related physiological changes, such as 

reductions in muscle protein synthesis and bone density, 

and aims to mitigate these through appropriate resistance 

training [27, 28, 29, 30, 31]. 

DISCUSSION 

The development of a functional strength training program 

for firefighter recruits using a Modified Nominal Group 

Technique (mNGT) has yielded a highly relevant and expert-

validated protocol. This approach ensured that the 

program's components directly address the multifaceted 

physical demands of firefighting, moving beyond generic 

fitness recommendations to a more tailored and effective 

intervention. The consensus among experienced 

professionals on critical exercises and training principles 

underscores the practical utility and theoretical soundness 

of the developed program. 

The emphasis on exercises like push-ups, pull-ups, squats, 

and deadlifts reflects their fundamental role in building 

foundational strength necessary for a wide array of 

firefighting tasks [1]. The specific inclusion of push-up 

variations, supported by research demonstrating their 

efficacy in upper body strength development and their 

association with cardiovascular health, highlights a key 

component that is both effective and accessible for recruits 

[14, 15, 17]. Similarly, the prioritization of task-specific 

drills, such as stair climbing with equipment and hose drags, 

directly translates training gains into improved operational 

performance, mitigating the high energy costs associated 

with these activities [8, 10]. This specificity is a cornerstone 

of effective athletic training and is particularly crucial in a 

profession where physical performance directly impacts 

safety and effectiveness [2]. 

The integration of core training principles like progressive 

overload, specificity, and periodization ensures that the 

program is not merely a collection of exercises but a 

structured and adaptable system for continuous 

improvement [2, 18]. Progressive overload is vital for 

ensuring that recruits consistently challenge their bodies, 

leading to sustained strength gains. Periodization, by varying 

training intensity and volume, helps prevent overtraining 

and reduces the risk of injury, which is a significant concern 

in physically demanding occupations [2]. The explicit 

inclusion of recovery and nutrition principles further 

emphasizes a holistic approach to recruit development, 

recognizing that physical adaptation occurs outside of the 

training sessions themselves. 

Furthermore, the program's design acknowledges the 

importance of aerobic fitness alongside strength. While 

functional strength is paramount, the ability to sustain effort 

over prolonged periods, often under stressful conditions, is 

equally critical [4, 20]. The incorporation of both steady-

state cardio and high-intensity interval training (HIIT) is a 

well-supported strategy for enhancing cardiovascular 

endurance and heart rate variability, which are indicators of 

overall cardiovascular health and fitness [21, 22, 23]. This 

comprehensive approach aligns with the understanding that 

firefighters require a blend of strength, power, and 

endurance to perform their duties effectively [3]. 

The consideration of broader health factors, such as weight 

management and age-related physiological changes, adds 

another layer of sophistication to the program. Obesity can 

significantly impair thermoregulation and overall physical 

capacity in firefighters, making targeted interventions 

essential [24, 25, 26]. Similarly, recognizing and addressing 

the natural decline in muscle mass and bone density with 

aging through appropriate resistance training ensures the 

program's relevance for recruits of varying ages and 

promotes long-term health within the fire service [27, 28, 29, 

30, 31]. 

Limitations 

While the mNGT provides a robust method for expert 

consensus, a limitation of this study is its reliance on 

subjective expert opinion, even if structured. Future 

research could involve empirical testing of the developed 

program in a cohort of firefighter recruits to quantitatively 

assess its impact on functional strength metrics, injury rates, 

and operational performance. The generalizability of the 

program might also be limited to contexts similar to those of 

the expert panel's experience. 

CONCLUSION 

The Modified Nominal Group Technique proved to be an 

effective method for collaboratively designing a 

comprehensive and functionally relevant strength training 

program for firefighter recruits. The resulting program, built 

upon expert consensus, integrates key exercises and 

established training principles to enhance the physical 

capabilities essential for the demanding profession of 

firefighting. By focusing on task-specific movements, 

progressive overload, and holistic fitness components, this 

program offers a robust framework for preparing recruits 

for the physical rigors of their career. Future research should 

focus on the empirical validation and long-term efficacy of 

this program in diverse firefighter populations. 
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