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Fire and Rescue Department Mission
Provide the highest quality services to protect the lives, property, and environment of our community.
WelFit Mission Statement

Provide the resources necessary to ensure the highest level of wellness fitness readiness for fire and rescue personnel.

 Health and Safety Core Value

Health and safety are essential to fulfilling the Fire and Rescue Department’s mission. We are committed to providing the best health and safety programs for our member’s well-being and operational readiness.
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Contact Information

Location:

WelFit Facility

14725-C/D Flint Lee Road 

Chantilly, Virginia 20151

WelFit Contacts: 

Captain Ralph Pisani  

Direct 703-263-7316

Fax: 703-263-7318

Cell: 571-641-0701

ralph.pisani@fairfaxcounty.gov 

Beth Shepherd

Direct 703-263-7361

Fax: 703-263-7318

beth.shepherd@fairfaxcounty.gov 

Welcome
WelFit Participants,
This program is a collaborative approach between Management and Labor to develop, promote, enhance, and maintain the wellness and fitness of our most important asset - the firefighters who deliver service to the citizens of Fairfax County. Our goal is to develop a positive educational approach to wellness and fitness in the fire and rescue service. 
Fairfax County Fire and Rescue Department developed an overall wellness fitness program to maintain uniform personnel physical and mental capabilities. Although mandatory, the positive program allows for on-duty participation using Fire Department facilities and equipment. It encompasses rehabilitation and remedial support for those in need and contains training and education components with the goal to be reasonable and equitable to all participants. 

The fire and rescue service requires that we face our destiny of keeping our firefighters fit today. With cooperation and participation, we will realize our goals of increasing firefighter wellness and reducing the number and impact of injuries that occur to our members.

Captain Ralph Pisani 
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Introduction

The Fairfax County Fire and Rescue Department (FCFRD) is privileged and honored to share in the development of the Wellness and Fitness Initiative (WFI). The Initiative, established by the International Association of Firefighters (IAFF) and International Association of Fire Chiefs (IAFC) in collaboration with fire and rescue service management, sets the standard for overall physical wellness and fitness for management and labor. FCFRD strives to meet or exceed the standards established. 

Historically, firefighting is one of the most dangerous professions. Over the past one hundred years, more than one hundred firefighters a year lose their lives in the line-of- duty. In addition, over one hundred thousand firefighters across the nation suffer injuries in one degree or another. Although technology provides a much higher level of respiratory and thermal protection for firefighters, it is still an arduous profession in which strength, agility, flexibility, and endurance are necessary to perform firefighting tasks safely and efficiently.
The FCFRD supports this program by establishing the positions for the Wellness Fitness (WelFit) Program. Oversight for the WelFit Program is provided by the Health Programs Manager, WelFit Program Manager, and Strength Conditioning and Exercise Specialist. It is the responsibility of the WelFit Program Manager to oversee the overall fitness needs of the department members. Among the responsibilities of the WelFit Program Manager is the oversight of the Peer Fitness Trainer Program, the Candidate Physical Ability Test, the Work Performance Evaluation, and satellite fitness facilities and equipment needs.

FCFRD believes that the best way to provide the highest level of service to the community it serves is to ensure that the best resources are available to deliver the service. This includes both the mechanical and human resources. In keeping with that philosophy, the FCFRD adopted and implemented the International Association of Fire Chiefs' and the International Association of Firefighters' Joint Labor-Management Wellness and Fitness Initiative in 2000 to protect its firefighters. This comprehensive program incorporates the following components: 
· Comprehensive Occupational Medical Examinations 

· Fitness Evaluations 

· Behavioral Health Services
· Rehabilitation Services 
· Immunization and Disease Screening
· Data Collection and Reporting
FCFRD firefighters are required to complete comprehensive medical and fitness exams annually. The exams are performed in a confidential setting in which the member has the opportunity to have a consultation with a physician. The evaluations include a full blood panel assessment, hearing and vision exams, chest x-rays, and a fitness exam. These types of exams have shown to be very helpful to the individual and the organization. By detecting potential medical or physical ailments ahead of time, they increase the quality of life for the individual and reduce the potential costs associated with firefighter-specific injuries. 
This is a tremendous benefit to the members of the FCFRD and the communities they serve. A healthy and fit firefighter can perform more efficiently and more safely thus increasing effectiveness and longevity. One does not need to go far to see the increasing cost of workers compensations claims and the associated detriments to the organizations. This program proactively addresses many of the concerns for firefighter safety and community protection.

For more information on the IAFF/IAFC Joint Labor Management Wellness and Fitness Initiative, please visit their website.
Why do Fire and Rescue Personnel Need Wellness?

Research has repeatedly shown the need for high levels of fitness to perform safely in the fire and rescue service. The fire and rescue provider is subjected to long hours, shift work, sporadic high intensity work, strong emotional involvement, and exposure to human suffering and loss. This places the fire and rescue profession among the most stressful occupations in the world. 

Physical fitness is known to reduce the risk of injury and is an integral part of fire and rescue training. In order to encourage group participation in our physical fitness program, all uniform personnel are required to participate in daily fitness activities which include: weight training for strength, aerobic training for endurance, and core training for stability. 
Shift Leaders are to ensure all members participate in daily physical fitness as is stated in S.O.P. 02.03.09. Shift leaders and company officers play an important roll when it comes to fitness participation and should encourage the shift members to engage in physical fitness activities on and off duty. The department supports fitness by allowing employees, while on duty, to utilize the facilities and equipment provided or arranged by the department. 

The Fairfax County Fire and Rescue Department has developed an overall wellness fitness system which includes the Wellness Fitness Center. At the Wellness Fitness Center we provide training and education in order to support the fitness program established by the department. In addition, the center provides for rehabilitation and remedial support for those in need. 
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Wellness Fitness Program Manager 
Job Description

Job Description, Captain:

Captain positions in the Emergency Services Division function as full shift supervisors with all related administrative, managerial, and operational responsibilities. Captain positions in the remaining divisions serve as section leaders over specialized positions or functions, such as fire investigation, fire protection, haz-mat, training, communications, and the wellness fitness program manager.

Wellness Fitness Program Manager Duties and Responsibilities:

· Developing and overseeing the WelFit Program.
· Managing the department’s Fitness Training Program assisting field personnel with physical fitness training. This is done through the use of the Peer Fitness Trainers and the Strength and Conditioning Exercise Specialist.

· Managing the Peer Fitness Trainer Program to include the development and implementation of a written plan for training requirements, certifications, and program activity budget analysis. 

· Coordinating a joint work effort for return-to-work policies between the Public Safety Occupational Health Center (PSOHC), the PSOHC physical therapist, and the Strength and Conditioning Exercise Specialist. 

· Developing and implementing educational wellness programs for department personnel.

· Maintaining the efforts and development with the department’s position on the IAFF/IAFC Joint Labor Wellness Initative Task Force as primary contact for wellness and fitness issues.

· Coordinating the Work Performance Evaluation, fitness-for-duty, and return-to-work exams.

· Coordinating, along with the Training Division, the recruit fitness orientation and assigning Peer Fitness Trainers as oversight for the recruit fitness training program.

· Ensuring all fire and rescue department personnel have the ability to contact Peer Fitness Trainers, and the Strength Conditioning and Exercise Specialist. 

· Managing the administration of the applicant Candidate Physical Ability Test (CPAT) and orientation program.

· Managing the department’s inventory of fitness equipment to include purchasing, maintaining, and researching new exercise equipment.

· Submitting justified proposals for fitness equipment purchase and physical training educational opportunities through grant funding and other sources.
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Strength Conditioning and Exercise Specialist
The Strength Conditioning and Exercise Specialist position was established based on the recommendations of the Wellness Fitness Initiative (WFI). The certified strength conditioning and exercise specialist works with certified peer fitness trainers to provide the resources necessary to assist and guide the fitness efforts of all uniformed personnel. 

Qualifications/Expectations of the Exercise Specialist

As a professional in the field of strength conditioning and exercise, the specialist has a degree in exercise physiology, kinesiology, or a related field. The specialist also has a working knowledge of the potential physical demands and stresses placed on the human body during fire and rescue activities. While fulfilling this role, the specialist maintains a full appreciation of the requirements of the profession by engaging in and observing the physical aspect of fire and rescue job requirements. The wellness fitness specialist conducts applicable physiological analyses and remains current on literature pertaining to fitness in the area of fire and rescue. In conjunction with the department’s occupational physical therapist, this individual must conduct ongoing research related to personal fitness and injury. The ongoing expectation is that the specialist will share the knowledge and experience gained to ensure future quality and excellence within the WFI.

The duties and responsibilities for this position include, but are not limited to:

· Plan, implement, and maintain the fitness component of the Fire/Rescue Health and Wellness Initiative. 
· Work with the lead personnel of the Safety and Personnel Services Division and the Public Safety Occupational Health Center (PSOHC) to coordinate program components for the effective and efficient delivery of health and wellness services to members of the fire/rescue service.

· Develop and maintain the Fire Department’s fitness policy and exercise manual.

· Analyze injury and illness trends and develop exercises that assist with reducing incidences of illness and injury.

· Serve on the Fire Department Health and Safety Committee and the Fire Department Joint Labor and Management Wellness –Fitness Steering Committee.

· Evaluate fitness equipment for appropriate application to fire department needs while being sensitive to cost, portability, and ease of use.

· Consult with Fire Department personnel who have questions regarding fitness and health, or who have been recommended for consult by a contracting medical provider physician.

· Stay abreast on current topics affecting health, fitness, and wellness to ensure the Fire Department fitness programs remain contemporary. 

· Assist in educating peer fitness trainers (PFT) in the basics of strength, conditioning, and nutrition.

· Maintain involvement with IAFF/IAFC Health Wellness Initiative task force.

· Create justification and recommendations for fire and rescue provider annual fitness assessments.

· Train Peer Fitness Trainers in correct administration of fitness evaluation protocols and data collection.

· Provide a variety of group workouts. 
Additional Responsibilities

· Offer Continuing Education classes for PFT

· Assist with training and maintenance of CPAT proctor cadre

· Direct research aimed at physical performance

· Assist in developing physical training programs for Fire Academy candidates 

Supervisory Responsibilities

· Interns

· Fitness Specialists (B.S. level)
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Peer Fitness Trainer Program

Peer Fitness Trainer Program Overview

The Peer Fitness Trainer Program was developed to comply with standards established in the Wellness Fitness Initiative (WFI). It is managed by the WelFit Program Manager in coordination with the Strength Conditioning and Exercise Specialist. The core element of the Peer Fitness Trainer Program is the certified Peer Fitness Trainer (PFT). The PFT is the key to improving and maintaining the wellness and fitness of fire and rescue personnel. The PFT assists in the physical training of incumbent personnel, recruits, and candidates. In addition, the PFT influences the broader community in achieving wellness and fitness through outreach events. 
The program currently has a diversified team of PFTs and Adjuncts who are highly trained and dedicated to improving the health and fitness of the incumbent members. The PFT Program encompasses the regulation and administration of the WelFit Evaluation, Work Performance Evaluation, and the Candidate Physical Abilities Test. The Peer Fitness Trainer Program is an essential element of WelFit and the key to infusing wellness and fitness into the lifestyle and work ethics of all Fairfax County Fire and Rescue Personnel.

The Peer Fitness Trainer

The Peer Fitness Trainer (PFT) is a fire and rescue provider that has a strong desire to influence others in the area of wellness and fitness. They receive their training through the Wellness Fitness Initiative’s International Association of Fire Fighters (IAFF)/International Association of Fire Chiefs (IAFC)/American Council On Exercise (ACE) Peer Fitness Training Certification Program. The PFT certification is a specialized certification developed for the Wellness Fitness Initiative (WFI) by ACE and IAFF/IAFC. The purpose of the PFT certification program is to provide a fitness trainer standard consistent with the health and fitness needs of the fire and rescue personnel. 
Those who successfully pass the certification examination have demonstrated that they possess the knowledge and skills required to: design and implement fitness programs, improve the wellness and fitness of the uniformed members in their departments, assist in the physical training of recruits, and assist the broader community in achieving wellness and fitness. The PFT has an understanding of proper exercise techniques for uniformed personnel and has proven that they have a broad scientific knowledge of exercise. Thus, certification improves the credibility and safety of departmental fitness programs.
Some recommended non-profit certification agencies that provide advanced training include:

· IAFF/IAFC American Council on Exercise (ACE) PFT Program

· National Strength and Conditioning Association (NSCA)

· American College of Sports Medicine (ACSM)

· National Academy of Sports Medicine (NASM)

· Canadian Society of Exercise Physiology (CSEP)

Another important role of the peer fitness trainer is to encourage safety and participation through guidance and supervision of uniformed personnel regarding fitness issues. An integrated multi-level approach is recommended in which an exercise professional trains and oversees multiple peer trainers. PFTs must maintain their certification through continuing education courses. Additionally, they are encouraged to supplement this professional certification with further advanced training.

Certified PFT’s can:
· Design and support personalized fitness programs for uniformed personnel
· Educate company officers about fitness benefits
· Perform the yearly fitness assessments of incumbents
· Evaluate and maintain fitness equipment

· Mentor and orient Candidates 
· CPAT administration, proctoring and data collection
· Educate new hires regarding the importance of fitness throughout their fire and rescue service career
· Train recruits 

The Peer Fitness Adjunct

In addition to the ACE certified PFTs the WelFit program also has Peer Fitness Adjuncts. Adjuncts play a vital role in the program by assisting CPAT practice sessions and testing, and by assisting with recruit training and station visits.

.
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WelFit Evaluation Program

Fitness Evaluation 
Under the direction of the PSOHC all uniformed personnel will participate in a mandatory, annual, non-punitive, and confidential fitness assessment subject to medical clearance. The fitness evaluation encompasses: 
· The body composition, aerobic capacity, flexibility, muscular strength, muscular power, and muscular endurance of all uniformed personnel

· The changes in fitness levels of personnel over the course of their careers

· The effectiveness of the medical and fitness program in improving individual personnel’s physical fitness

· Muscular weaknesses and imbalances that may  increase the risk of injury

· Possible causes of sprains and strains

· Possible risk factors for back injury

· Possible factors related to the high incidence of musculoskeletal injuries in the fire and rescue service
The data is collected and stored in a confidential database for future fire and rescue service research. 
Evaluation Sequence

The fitness evaluation assessments are sequenced to maximize the effects of subsequent performance and mitigate injury.

The WFI requires five assessments to be performed in the following sequence:

· Body Composition
· Skinfold Caliper Evaluation

· Aerobic Capacity
· Treadmill  test or 
· Stepmill test 
· Muscular Strength and Power
· Hand Dynamometer 

· Arm Dynamometer

· Leg Dynamometer or Vertical Jump power test (optional) 

· Muscular Endurance

· Static Plank 

· Push-ups or Modified Push-up

· Flexibility

· Modified Sit and Reach
Note: Personnel should have recovered from the previous assessment before proceeding to the next assessment.
Indications for stopping evaluation:
· Onset of angina or angina-like symptoms.

· Signs of poor perfusion: light-headedness, confusion, ataxia, poor pallor, cyanosis, nausea, or cold, clammy skin.

· Failure of heart rate to increase with increase in exercise intensity.

· Request from participant to stop evaluation.

· Physical or verbal manifestations of severe fatigue.

· Joint or muscle pain that becomes aggravated with exercise. 

· Failure of the testing equipment.

Performance Feedback

Once the fitness assessment is completed, the exercise specialist provides feedback to uniformed personnel and the department’s physician regarding the individual’s physical capacity pertaining to his or her job. 

This personalized feedback includes:
· Individual’s current level of fitness

· Comparison with previous fitness results (if available)

· Identification of areas for possible improvement 

· Required Peer Fitness assistance (if any)
To ensure maximum safety, fire and rescue providers must be screened for any medical contraindications and instructed in proper technique prior to performing any of the fitness evaluations. All department fitness assessments are continuously evaluated to ensure that they are conducted correctly and consistently by appropriately trained fire department fitness personnel. 

Mandatory Pre-evaluation Procedure

All personnel shall be medically cleared within the last 12 months prior to participating in the WFI assessments.

All personnel shall be health screened prior to conducting the WFI assessments (e.g., Par-Q, Health Hx). Assessments shall be deferred if the following medical conditions exist: 

· Chest pain during or in the absence of physical activity
· Loss of consciousness
· Loss of balance due to dizziness (ataxia)
· Recent injury resulting in bone, joint, or muscle problems
· Current prescribed drug that inhibits physical activity
· Chronic infectious disease (e.g. hepatitis)
· Pregnancy
· Any recent disorders that may be exacerbated by exercise
· Any other reason the individual believes that he or she should not be physically evaluated
The following pre-evaluation procedure shall be conducted for all personnel prior to conducting fitness assessments:

· Obtain a resting heart rate and blood pressure. If resting heart rate is equal to or greater than 110 beats per minute and/or resting blood pressure is equal to or greater than 160/100 mm Hg, instruct the participant to rest for five minutes and re-evaluate. If the heart rate and/or blood pressure remain at these levels, cancel the fitness evaluation and refer the participant to the fire department physician. If the heart rate and/or blood pressure fall within the acceptable range, the assessment may continue. 

· The assessor shall:

· inform participants of the appropriate execution for each protocol 

· require participants to wear appropriate attire

· record participants’ age 

· instruct the participants to refrain from eating, drinking, smoking and any physical activity that may influence performance prior to the assessment. Activities that affect heart rate and/or blood pressure measurements may adversely impact performance.
Body Composition 
Body Composition Equipment

· Flexible tape measure
· Lange Skinfold Calipers or equivalent

· Water-soluble marker
The Need for Body Composition Measurements 
Body composition differentiates between the relative amounts of adipose tissue (fat) and lean body mass (LBM). LBM consists of muscle, bone, organs, nervous tissue, and skin. Although some body fat is considered essential, excess body fat increases the workload and amplifies heat stress by preventing the efficient dissipation of heat when a person exercises. In addition, added body fat elevates the energy cost of weight-dependent tasks (e.g. climbing ladders and walking up stairs), contributes to injuries, and increases risk of many chronic diseases.
Obesity is associated with an increase of many chronic diseases including cardiovascular disease, hypertension, dyslipidemia, heart failure, diabetes, several types of cancer, asthma and chronic lung diseases, obstructive sleep apnea, dementia, arthritis, and gastro esophageal reflux disease. 
Obesity is defined as more than 30% body fat for women and more than 25% body fat for men. It is important to determine the amount and distribution of body fat to monitor the health risk associated with obesity.
There are many techniques available to estimate body composition. The WFI is recommending a three-site skinfold measurement. When performed correctly, skinfold measurements yield reliable, accurate, and cost-effective estimates with a standard deviation of ±2.5. 
Evaluation of Body Composition 
There are many methods of estimating body composition.

· Circumferential measurements

· Hydrostatic weighing

· BodPod

· Bioelectrical impedance analysis (BIA)

· Skinfold measurements

· Body mass index (BMI)

· Dual energy x-ray absorptiometry (DEXA)
The accuracy, reliability and practicality of these methods vary. The WFI has selected skinfold measurement as a realistic method of assessing body composition. Skinfold measurement is a relatively accurate and inexpensive option provided that the trainer is proficient with this technique. The accuracy of this estimation process depends on the PFT’s ability to identify and measure the sites defined by anatomical landmarks. 
The sum of the skinfold, along with the participant’s age, is plotted on a regression chart to estimate the percentage of body fat. Because men and women deposit fat differently, the sites are specific to gender. The regression charts used by the WFI to estimate body fat are also different for men and women. Men are measured at the triceps, sub scapular, and pectoral sites; women are measured at the triceps, abdominal, and suprailiac sites. It is essential that the PFT use the exact skinfold sites along with the appropriate regression chart specified below.

Assessment

Conduct pre-evaluation procedures: 

1. Obtain the individual’s age.

2. Note the gender-specific skinfold sites. Men are measured at the triceps, subscapular, and pectoral sites; women are measured at the triceps, abdominal, and suprailiac sites. 

3. Use the tape measure where appropriate, and mark the site to be measured with a water-soluble marker.

4. All measurements should be made on the right side of the body, with the subject standing upright.

5. Place calipers directly on the skin surface 1 cm away from the thumb and finger perpendicular to the skinfold and halfway between the crest and base of the fold.

6. Maintain pinch while reading the caliper.

7. Wait 1 – 2 seconds (not longer) before reading caliper.

8. Rotate through all three measurement sites or allow time for skin to regain normal texture and thickness.
9. Take two measurements at each site. If the values are within 0.2 millimeters of each other then calculate the average of the two sites. 

10. If the difference between the two measurements is greater than 0.2 millimeters then a third and final measurement must be taken.

· If the three skinfold sites are equal distance apart then calculate the average of all three sites. For example, for sites (1) 6.8mm, (2) 7.2mm, and (3) 7.6mm the average of all three sites is 7.2mm.

· If the three sites are not equal distance apart then calculate the average of the two closest measurements. For example, for sites (1) 7.2mm, (2) 6.8mm, and (3) 6.6mm the average is calculated for measurement #2 and #3 only. The average of the two sites is 6.7mm.

11. Once the skinfolds are collected for all three sites (note: appropriate sites for each gender) calculate the sum of the average skinfold measurement for each site.
12. To determine percent body fat, cross-reference the sum with the subject’s age and gender on the appropriate chart provided in this section (table 5-1 and table 5-2).

Male Skinfold Sites

Triceps – located at the midpoint between the acromioclavicular (AC) joint and the olecranon process (center of the elbow) on the posterior aspect of the upper arm. 
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Subscapular - located on the same diagonal line as the inferior border of the scapula, two cm beyond the inferior angle. 
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Pectoral – located on a diagonal line, midway between the axillary fold and the right nipple.
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Table 5-1: Percentage of Body Fat estimate for Men 
	Skinfolds
	Age up to Last Complete Year

	Sum (mm)
	Under 22
	23 - 27
	28 - 32
	33 - 37
	38 - 42
	43 - 47
	48 - 52
	53 - 57
	Over 57

	8 - 10
	1.5
	2.0
	2.5
	3.1
	3.6
	4.1
	4.6
	5.1
	5.6

	11 - 13
	3.0
	3.5
	4.0
	4.5
	5.1
	5.6
	6.1
	6.6
	7.1

	14 - 16
	4.5
	5.0
	5.5
	6.0
	6.5
	7.0
	7.6
	8.1
	8.6

	17 - 19
	5.9
	6.4
	6.9
	7.4
	8.0
	8.5
	9.0
	9.5
	10.0

	20 - 22
	7.3
	7.8
	8.3
	8.8
	9.4
	9.9
	10.4
	10.9
	11.4

	23 - 25
	8.6
	9.2
	9.7
	10.2
	10.7
	11.2
	11.8
	12.3
	12.8

	26 - 28
	10.0
	10.5
	11.0
	11.5
	12.1
	12.6
	13.1
	13.6
	14.2

	29 -31
	11.2
	11.8
	12.3
	12.8
	13.4
	13.9
	14.4
	14.9
	15.5

	32 - 34
	12.5
	13.0
	13.5
	14.1
	14.6
	15.1
	15.7
	16.2
	16.7

	35 - 37
	13.7
	14.2
	14.8
	15.3
	15.8
	16.4
	16.9
	17.4
	18.0

	38 - 40
	14.9
	15.4
	15.9
	16.5
	17.0
	17.6
	18.1
	18.6
	19.2

	41 - 43
	16.0
	16.6
	17.1
	17.6
	18.2
	18.7
	19.3
	19.8
	20.3

	44 - 46
	17.1
	17.7
	18.2
	18.7
	19.3
	19.8
	20.4
	20.9
	21.5

	47 - 49
	18.2
	18.7
	19.3
	19.8
	20.4
	20.9
	21.4
	22.0
	22.5

	50 - 52
	19.2
	19.7
	20.3
	20.8
	21.4
	21.9
	22.5
	23.0
	23.6

	53 - 55
	20.2
	20.7
	21.3
	21.8
	22.4
	22.9
	23.5
	24.0
	24.6

	56 - 58
	21.1
	21.7
	22.2
	22.8
	23.3
	23.9
	24.4
	25.0
	25.5

	59 - 61
	22.0
	22.6
	23.1
	23.7
	24.2
	24.8
	25.3
	25.9
	26.5

	62 - 64
	22.9
	23.4
	24.0
	24.5
	25.1
	25.7
	26.2
	26.8
	27.3

	64 - 67
	23.7
	24.3
	24.8
	25.4
	25.9
	26.5
	27.1
	27.6
	28.2

	68 - 70
	24.5
	25.0
	25.6
	26.2
	26.7
	27.3
	27.8
	28.4
	29.0

	71 - 73
	25.2
	25.8
	26.3
	26.9
	27.5
	28.0
	28.6
	29.1
	29.7

	74 - 76
	25.9
	26.5
	27.0
	27.6
	28.2
	28.7
	29.3
	29.9
	30.4

	77 - 79
	26.6
	27.1
	27.7
	28.2
	28.8
	29.4
	29.9
	30.5
	31.1

	80 - 82
	27.2
	27.7
	28.3
	28.9
	29.4
	30.0
	30.6
	31.1
	31.7

	83 - 85
	27.7
	28.3
	28.8
	29.4
	30.0
	30.5
	31.1
	31.7
	32.3

	86 - 88
	28.2
	28.8
	29.4
	29.9
	30.5
	31.1
	31.6
	32.2
	32.8

	89 - 91
	28.7
	29.3
	29.8
	30.4
	31.0
	31.5
	32.1
	32.7
	33.3

	92 -94
	29.1
	29.7
	30.3
	30.8
	31.4
	32.0
	32.6
	33.1
	33.4

	95 - 97
	29.5
	30.1
	30.6
	31.2
	31.8
	32.4
	32.9
	33.5
	34.1

	98 - 100
	29.8
	30.4
	31.0
	31.6
	32.1
	32.7
	33.3
	33.9
	34.4

	101 - 103
	30.1
	30.7
	31.3
	31.8
	32.4
	33.0
	33.6
	34.1
	34.7

	104 - 106
	30.4
	30.9
	31.5
	32.1
	32.7
	33.2
	33.8
	34.4
	35.0

	107 - 109
	30.6
	31.1
	31.7
	32.3
	32.9
	33.4
	34.0
	34.6
	35.2

	110 - 112
	30.7
	31.3
	31.9
	32.4
	33.0
	33.6
	34.2
	34.7
	35.3

	113 - 115
	30.8
	31.4
	32.0
	32.5
	33.1
	33.7
	34.3
	34.9
	35.4

	116 - 118
	30.9
	31.5
	32.0
	32.6
	33.2
	33.8
	34.3
	34.9
	35.5


Female Skinfold Sites

Triceps – located at the midpoint between the acromioclavicular (AC) joint and the olecranon process (center of the elbow) on the posterior aspect of the upper arm. 
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Abdominal – located at the right of the umbilicus, on a vertical fold, two cm from the right lateral border.
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Suprailiac – located on a diagonal line, 1-2 cm anterior to the ASIS, on the mid-axillary line.
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Table 5-2: Percentage Body Fat estimates for Women 

	Skinfolds
	Age up to Last Complete Year

	Sum (mm)
	18 - 22
	23 - 27
	28 - 32
	33 - 37
	38 - 42
	43 - 47
	48 - 52
	53 - 57
	Over 57

	8 - 12
	8.8
	9.0
	9.2
	9.4
	9.5
	9.7
	9.9
	10.1
	10.3

	13 - 37
	10.8
	10.9
	11.0
	11.3
	11.5
	11.7
	11.8
	12.0
	12.2

	18 - 22
	12.6
	12.8
	13.0
	13.2
	13.4
	13.5
	13.7
	13.9
	14.1

	23 - 27
	14.5
	14.6
	14.8
	15.0
	15.2
	15.4
	15.6
	15.7
	15.9

	28 - 32
	16.2
	16.4
	16.6
	16.8
	17.0
	17.1
	17.3
	17.5
	17.7

	33 - 37
	17.9
	18.1
	18.3
	18.5
	18.7
	18.9
	19.0
	19.2
	19.4

	38 - 42
	19.6
	19.8
	20.0
	20.2
	20.3
	20.5
	20.7
	20.9
	21.1

	43 - 47
	21.2
	21.4
	21.6
	21.8
	21.9
	22.1
	22.3
	22.5
	22.7

	48 - 52
	22.8
	22.9
	23.1
	23.3
	23.5
	23.7
	23.8
	24.0
	24.2

	53 - 57
	24.2
	24.4
	24.6
	24.8
	25.0
	25.2
	25.3
	25.5
	25.7

	58 - 62
	25.7
	25.9
	26.0
	26.2
	26.4
	26.6
	26.8
	27.0
	27.1

	63 - 67
	27.1
	27.2
	27.4
	27.6
	27.8
	28.0
	28.2
	28.3
	28.5

	68 - 72
	28.4
	28.6
	28.7
	28.9
	29.1
	29.3
	29.5
	29.7
	29.8

	73 - 77
	29.6
	29.8
	30.0
	30.2
	30.4
	30.6
	30.7
	30.9
	31.1

	78 - 82
	30.9
	31.0
	31.2
	31.4
	31.6
	31.8
	31.9
	32.1
	32.3

	83 - 87
	32.0
	32.2
	32.4
	32.6
	32.7
	32.9
	33.1
	33.3
	33.5

	88 - 92
	33.1
	33.3
	33.5
	33.7
	33.8
	34.0
	34.2
	34.4
	34.6

	93 - 97
	34.1
	34.3
	34.5
	34.7
	34.9
	35.1
	35.2
	35.4
	35.6

	98 - 102
	35.1
	35.3
	35.5
	35.7
	35.9
	36.0
	36.2
	36.4
	36.6

	103 - 107
	36.1
	36.2
	36.4
	36.6
	36.8
	37.0
	37.2
	37.3
	37.5

	108 - 112
	36.9
	37.1
	37.3
	37.5
	37.7
	37.9
	38.0
	38.2
	38.4

	113 - 117
	37.8
	37.9
	38.1
	38.3
	39.2
	39.4
	39.6
	39.8
	39.2

	118 - 122
	38.5
	38.7
	38.9
	39.1
	39.4
	39.6
	39.8
	40.0
	40.0

	123 - 127
	39.2
	39.4
	39.6
	39.8
	40.0
	40.1
	40.3
	40.5
	40.7

	128 - 132
	39.9
	40.1
	40.2
	40.4
	40.6
	40.8
	41.0
	41.2
	41.3

	133 - 137
	40.5
	40.7
	40.8
	41.0
	41.2
	41.4
	41.6
	41.7
	41.9

	138 - 142
	41.0
	41.2
	41.4
	41.6
	41.7
	41.9
	42.1
	42.3
	42.5

	143 - 147
	41.5
	41.7
	41.9
	42.0
	42.2
	42.4
	42.6
	42.8
	43.0

	148 - 152
	41.9
	42.1
	42.3
	42.8
	42.6
	42.8
	43.0
	43.2
	43.4

	153 - 157
	43.3
	42.5
	42.6
	42.8
	43.0
	43.2
	43.4
	43.6
	43.7

	158 - 162
	42.6
	42.8
	43.0
	43.1
	43.3
	43.5
	43.7
	43.9
	44.1

	163 - 167
	42.9
	43.0
	43.2
	43.4
	43.6
	43.8
	44.0
	44.1
	44.3

	168 - 172
	43.1
	43.2
	43.4
	43.6
	43.8
	44.0
	44.2
	44.3
	44.5

	173 - 177
	43.2
	43.4
	43.6
	43.8
	43.9
	44.1
	44.3
	44.5
	44.7

	178 - 182
	43.3
	43.5
	43.7
	43.8
	44.0
	44.2
	44.4
	44.6
	44.8


Aerobic Capacity 
Equipment

· Treadmill - The treadmill shall be a commercial treadmill capable of obtaining a minimum of 15% grade and 10 mph.

· Heart Rate Monitor 

· Stopwatch 

· Stairmill - The stairmill should be a StairMaster 7000PT. Many generations of the Stairmaster Stepmill have been manufactured over the years. Consequently, the steps/min rate varies from model to model. The new WFI test was validated on a unit that has 20 intensity levels. It is imperative that the administrator be sure that the unit is calibrated to the same step rate per level as the test was intended. Refer to Table 5-3.
· Height/Weight Scale

· Calculator
Table 5-3: Intensity (steps/min) for each level on the Stepmill
	Level
	Steps/min
	Level
	Steps/min

	1
	24
	11
	97

	2
	31
	12
	104

	3
	39
	13
	111

	4
	46
	14
	118

	5
	53
	15
	126

	6
	60
	16
	133

	7
	65
	17
	140

	8
	75
	18
	147

	9
	82
	19
	155

	10
	89
	20
	162


Note:

If your Stepmill is not calibrated to the same steps/min rate as the 20-level table the test may be invalid for your Stepmill. Please refer to the     manufacturer for options.
The WFI provides two sub-maximal assessments to determine a fire and rescue provider’s aerobic capacity: the WFI sub-maximal treadmill and the WFI sub-maximal stairmill. Through the calculations provided in the respective sections, both assessments can estimate a fire and rescue provider’s maximal aerobic capacity which is expressed as VO2max. Either the treadmill or stairmill can be used as long as the results are calculated using the appropriate assessment formula. All aerobic capacity evaluation results must be recorded in milliliters (ml) of oxygen per kilogram (kg) of body weight per minute (VO2max).

These aerobic assessments are sub-maximal and are based on the heart rate response during graded exercise. Accurately estimating maximal heart rate is critical to the submaximal predictors used in these assessments. Keep in mind that heart rate can be affected by variables such as body temperature, hydration state, anxiety or stress and medications. In addition to heart rate, body mass (height to weight ratio), is also a significant variable in both prediction equations. The height to weight ratio is recorded as Body Mass Index (BMI). It’s important to note that BMI is not being used in these aerobic protocols to estimate body composition; but rather, is used to measure the mass of each participant. All predictive tests are subject to varying degrees of error. 

The Need for Aerobic Capacity 
It has been well established that the leading occupationally related diseases causing premature departures from the fire and rescue service are heart disease and lung disease. Heart disease causes 45% of the line-of-duty deaths that occur among U.S. fire and rescue providers. Emergency fire fighting duties have been found to be associated with a risk of death from coronary heart disease that was markedly higher than the risk associated with non-emergency duties. Fire suppression tasks are associated with the highest risk, which is approximately 10 to 100 times as high as that for non-emergency duties. (New England Journal of Medicine Volume 356; Number 12; Page1207; March 22, 2007)

Aerobic fitness is fundamental to the health, safety and performance of all uniformed personnel. A program of regular aerobic exercise reduces an individual’s risk of heart and lung disease. Further, such exercise help improve cardiovascular fitness and maintain normal body composition, weight, blood pressure, blood lipids, and blood sugar. It has been estimated that inactive persons have a 90% higher risk of heart attack than physically active persons.

Numerous studies have demonstrated the necessity of maintaining a high level of aerobic capacity for fire and rescue service duties. Measurements of heart rate response taken during normal fire fighting tasks have been shown to be at or near maximal levels. In addition, the oxygen uptake requirements associated with the performance of live fire, rescue, and suppression tasks fall within the range of 60% - 80% of maximum. The cardiovascular, respiratory, and thermoregulatory strain resulting from work at this high level of intensity is profound. Thus, optimal aerobic capacity is essential to the safety of the member and the performance of his or her job.

Evaluation of Aerobic Capacity 
Aerobic capacity can be evaluated in many ways. The methods used for this Initiative include:
· Treadmill or
· StairMill

Accurate estimates of MaxVO2 are needed to educate fire and rescue providers about their present level of fitness as it relates to the demands of their job. This information is used as a basis for a cardiovascular exercise prescription, and helps fire and rescue providers gauge the effectiveness of their programs. 
There are many assessments currently available to evaluate aerobic capacity. The WFI is recommending two submaximal tests to predict maximum aerobic capacity: the WFI Treadmill Protocol and the WFI Stairmill Protocol. 

Submaximal Versus Maximal

Measurements of aerobic capacity may be performed at either submaximal or maximal levels. Submaximal aerobic capacity tests, when properly validated, have been shown to accurately estimate the individual’s volume of oxygen consumption. These tests are less expensive and easier to administer than maximal tests and can be performed in a fitness center setting by a qualified exercise specialist. The submaximal aerobic assessments developed for the WFI are based on the heart rate response during graded exercise. It is important to note that all submaximal tests are based on regression equations and are subject to various prediction errors e.g., variance in determining target heart rate, heart rate fluctuations due to dehydration, anxiety, medications etc. The magnitude and frequency of these prediction errors are reduced by the use of a well-validated submaximal test and appropriate medical prescreening. 

For those departments electing to use maximal aerobic capacity tests, such testing must only be done by qualified medical personnel under the supervision of a physician. Testing must be conducted in a medical setting with ECG monitoring and resuscitation /defibrillation equipment on site.
Pre-Evaluation Procedures

1. Choose the aerobic capacity protocol and worksheet.

2. Measure the participant’s resting heart rate and resting blood pressure, and record on the protocol worksheet.

3. Record age.

4. Measure the participant’s height and weight and record on protocol worksheet.
5. Determine the participants Body Mass Index (BMI). Refer to Appendix A, Table 1: Body Mass Index.
6. Determine the Target Heart Rate (THR). Refer to Appendix A, Table 2: Target Heart Rate.
7. Record the target exercise heart rate on the protocol worksheet. Appendix B: Fitness Protocol Worksheet.
8. Inform the participant of all evaluation components. Ensure that the participant is in proper clothing and footwear.

9. Review all indicators for stopping the evaluation.

10. Secure heart rate monitor transmitter around the participant’s chest in accordance with the manufacturer's instructions. Evaluator shall hold or wear the heart rate monitor wrist receiver.

Treadmill Evaluation

[image: image13.jpg]







  

Assessment

The goal of this assessment is to estimate the VO2max of each participant. To accomplish this, the participant must exceed a specified target heart rate based on their age. Refer to Appendix A Table 2. This assessment will be complete once the individual’s heart rate exceeds the target heart rate for a 15-second period.
1. Conduct Pre-Evaluation Procedures.

2. Ask the individual to straddle the treadmill belt until it begins to move. When the treadmill reaches approximately 1 mph, instruct the individual to step on to the belt. Then increase the speed to 3 mph at 0% grade. Monitor the individual's heart rate continuously throughout the assessment.

3. Start the stopwatch when the treadmill reaches 3 mph at 0% grade. Continue with this speed and grade for 3 minutes (steady state). At this time, inform the individual that the evaluation is a series of 1-minute intervals, alternating between speed and percent grade (e.g., 3:01 the speed increases, at 4:01 the grade increases, etc.).

4. After completing the 3-minute steady state interval, inform the individual that the speed will increase to 4.5 mph.

5. At 4:01 minutes, increase the grade from 0% to 2%. Then, after every even minute, increase the grade an additional 2%. After every odd minute, increase the speed by 0.5 mph. This will continue until the individual's heart rate exceeds the target exercise heart rate for 15 seconds or exhibits the medical criteria for early termination.
6. Once the heart rate exceeds the target exercise heart rate, note the time and continue the evaluation for an additional 15 seconds. Do not make any changes to the assessment speed or grade during this time. If the individual’s heart rate remains above the target heart rate for the full 15 seconds, then the assessment is completed. Stop the assessment and record the time at which the individual exceeded the target heart rate. 
7. The assessment is not complete until the individual exceeds the target heart rate for 15 seconds. If this does not occur within 18 minutes, then terminate the assessment and record the time. If the individual’s heart rate exceeds the target, but then drops down to the target heart rate or below within 15 seconds, then the assessment should continue.

8. Once the assessment is completed, the time is recorded. The individual should perform a cool-down for a minimum of 3 minutes at 3 mph, 0% grade. Continue to monitor the heart rate during the cool-down. Record the heart rate after 1 minute of cool-down. 

9. Terminate the assessment if any of the following occurs:

a. The target exercise heart rate has been exceeded for 15 seconds.

b. The target exercise heart rate has not been met after 18 minutes.

c. The individual asks to terminate the exercise.

d. The equipment malfunctions.

e. Medical conditions arise that prohibit continuing the assessment.

10. Record the reason for terminating the assessment and the initial time the target heart rate had been exceeded (if applicable). Record time in minutes and convert second(s) into decimal. Refer to Appendix A, Table 3: Seconds to Decimal Conversion Chart. 

11. Use the time the individual completed the test (i.e. exceeded the target heart rate) along with the treadmill conversion formula to estimate VO2max. Refer to Appendix A, Formula 2: Treadmill Conversion Formula.
12. Record the VO2max.

Stairmill Evaluation
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Assessment

The goal of this assessment is to estimate the VO2max of each individual. To accomplish this, individuals must exceed a specified target heart rate based on their age. This assessment will be complete once the individual’s heart rate exceeds the target heart rate for a 15-second period.

1. Conduct Pre-Evaluation Procedures. 

2. Monitor the individual’s heart rate continuously throughout the assessment.

3. Instruct the individual to temporarily grasp the handrails to reduce the possibility of losing balance when the stairs begin to move.

4. The starting position is approximately two-thirds of the way up the stairs. 

5. Once the assessment commences, start the stopwatch. Do not allow the individual to hold or lean on the handrails as this will result in overestimations of aerobic capacity.

6. The assessment starts at level 4 for 2 minutes, then level 5 for 1 minute (warm-up period). At this time, inform the participant that the evaluation is a series of 1-minute intervals with increased work loads at each subsequent minute. 

7. At the completion of the 3 minute warm-up, proceed to level 7 for 1 minute. *Note: jump from level 5 to level 7. 

8. Once the heart rate exceeds the target exercise heart rate, note the time and continue the evaluation for an additional 15 seconds. Do not make any changes to the assessment intensity level during this time. If the individual’s heart rate remains above the target heart rate for the full 15 seconds, then the individual has completed the assessment. Stop the assessment and record the time the individual exceeded the target heart rate (THR). The total time (including warm-up) is recorded up to the point the participant exceeds their target HR. It does not include the 15 second monitoring period that they were above their THR.

9. The assessment is not complete until the individual’s heart rate exceeds the target for 15 seconds. If the individual’s heart rate exceeds the target, but then drops down to the target heart rate, or below, within 15 seconds, then the assessment should continue. 
10. Once the assessment is completed, the individual should cool down for a minimum of 2 minutes at level 3. Continue to monitor the heart rate during the cool-down. Record the heart rate after one minute of cool-down. The individual may grasp the handrails during the cool-down phase.

11. Upon completion of the cool-down, the individual should grasp the handrails. Stop the stepmill and assist the individual off the apparatus.

12. Terminate the assessment if any of the following occurs:

a. The target exercise heart rate has been exceeded for 15 seconds.

b. The target exercise heart rate has not been met after 19 minutes.

c. The individual asks to terminate the exercise.

d. The equipment malfunctions.

e. Medical conditions arise that prohibit continuing the assessment.

13. Record the reason for terminating the assessment and the initial time the target heart had been exceeded (if applicable). Record time in minutes and convert second(s) into decimal. Refer to Appendix A, Table 3: Seconds to Decimal Conversion Chart.
14. Use the time the individual completed the test (i.e. point they exceeded the target heart rate) along with the stepmill conversion formula to estimate VO2max. Refer to Appendix A, Formula 3: Stepmill Conversion Formula.
15. Record the VO2max.

Muscular Strength 

Equipment

· Hand-Grip Dynamometer - Hand grip strength evaluations are performed with the Jamar Hydraulic Hand dynamometer.

· Arm Dynamometer – Arm strength evaluations are performed with the Jackson Strength Evaluation System or a commercial dynamometer that includes an adjustable chain, handle bar, and test platform. The test administrator must verify that the dynamometer is equivalent to the Jackson Strength Evaluation System. A straight-grip handlebar is required.
· Leg Dynamometer - Leg strength evaluations are performed with the Jackson Strength Evaluation System or a commercial dynamometer system that includes an adjustable chain, handlebar, and test platform. The test administrator must verify that the dynamometer is equivalent to the Jackson Strength Evaluation System. A V-grip handlebar is required.

· Vertical Jump (Optional) - The vertical jump shall be evaluated using a timing mat to estimate the vertical distance traveled. The timing mat shall be the “Just Jump” mat from Probotics or other commercial timing mat. If an alternative device is used, the test administrator must verify that the device is equivalent to the Probotics “Just Jump” mat.
The Need for Muscular Strength and Power
Strength is defined as the maximal force that a specific muscle or group of muscles can generate. The demands of fire fighting require above-average strength. Job task analyses have shown that the weight of equipment used by a single fire and rescue provider on the job is in excess of 100 lbs. Insufficient muscular strength may contribute to the high incidence of sprains, strains, and back injuries among fire and rescue providers.
There are many assessments currently available to evaluate maximum muscular strength. The WFI is recommending isometric tests because they are reliable, valid, cost-effective, portable, easy to administer, and safe. As with all forms of exercise, there are inherent risks for injury. However, with comprehensive pre-screening, appropriate instruction, supervision, and adherence to proper execution, the risks are minimized. 

Evaluation of Muscular Strength
Strength measurements are specific to the joint and range of motion being measured. Because uniformed personnel require general strength throughout the body for safe and efficient job performance, this evaluation assesses a representative sample from three commonly used muscle groups. 
The WFI Technical Committee fielded some concern about the static leg strength assessment and its potential for injury, particularly for individuals with a history of lumbar problems. Following an extensive review by the WFI technical committee, it was determined that the test is safe for our population provided that comprehensive prescreening, instruction, supervision, and adherence to proper technique are followed. In fact, the opportunity to educate participants by addressing lifting form during this assessment has contributed to its value. The committee also recognizes that some apprehension may still exist. Therefore, a vertical jump test may be offered as an optional alternative. It should be noted that the results of the vertical jump are not directly comparable to the results of the static leg strength assessment. The static assessment evaluates muscular strength. The vertical jump evaluates leg power by estimating the rate of force produced by the legs and hips in propelling the body vertically.

Methods to Safely Assess Strength 
For safety and data collection purposes, strength measurements will be conducted using static handgrip, leg, and arm dynamometer measures, or the optional vertical jump assessment. These tests have been determined to be safe, valid, and reliable methods for evaluating muscular strength and/or power. In order to measure maximal strength or power the individual must execute a maximal muscular contraction. To ensure the highest degree of safety, evaluators must provide appropriate prescreening, give detailed instructions, and emphasize performance technique.

Equipment

· Jamar Hydraulic Hand dynamometer

· Towel
Grip strength has been shown to be a key factor in many essential emergency service tasks including the following:

· Lifting and carrying equipment

· Packaging and moving patients

· Holding and operating hose lines

· Raising extension ladders

· Removing victims

Grip strength is measured using a hand grip dynamometer. 
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Assessment
The purpose of this assessment is to evaluate the maximum isometric muscular strength of the flexor muscles of the hands. There is a strong correlation between hand grip strength and upper body strength.

1. Conduct Pre-Evaluation Procedures.

2. Instruct the individual to towel-dry hands. 
3. Place the dynamometer in the individual’s hand to be sized for assessment. Ensure that the bottom of the handle clip is adjusted to fit snugly in the first proximal interphalangeal joint. Prior to commencing the assessment, set the dynamometer to “zero.” Rotate the red peak-hold needle counterclockwise. 

4. Advise the individual that the evaluation is a series of 6 measurements, 3 for each hand, alternating hands with each attempt.

5. The individual will maintain the following positions for the duration of the assessment:

· Stand upright with spine in neutral alignment. 

· Flex elbow at a 90° angle.

· Adduct shoulder and place hand in neutral grip position (hand shake position).

6. Instruct the individual to squeeze the device with maximum strength for 3 seconds while exhaling.

7. Instruct the individual to slowly release grip. The needle automatically records the highest force exerted.

8. Measure both hands, alternating between right and left, allowing three evaluations per hand.

9. Reset the peak-hold needle to zero before obtaining new readings.

10. List the scores for each hand to the nearest kilogram.

11. Record the highest score in each hand.

Arm Strength
Equipment

· Jackson Strength Evaluation System or Verified equivalent dynamometer
· Straight Handlebar

· Towel
Arm strength is key for the performance of many standard and essential fire and emergency tasks including:

· Stabilizing, lifting, and carrying tools and equipment

· Operating hand lines

· Transporting patients
Arm strength is measured using a dynamometer. 
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Assessment

The purpose of this assessment is to evaluate the maximum isometric strength of the flexor muscles of the arm.

1. Conduct Pre-Evaluation Procedures.
2. Instruct the individual to towel-dry hands. 
3. Advise the individual that the evaluation is a series of 3 measurements. 

4. Place the dynamometer base plate on a level and secure surface

5. Have individual stand upon the dynamometer base plate, with feet spread shoulder width apart straddling the lifting chain. The chain should travel vertically to the arms.

6. Instruct the individual to stand erect with knees straight and arms flexed at 90° in sagital plane.
7. Instruct the individual to hold the bar with a wide grip and bend elbows at 90 degrees (keeping elbows to the sides). Individual must stand erect without arching back.
8. Adjust the chain so that the bar can be held in the hands while the arms are flexed at 90° in the sagital plane.

9. Verify this position and ensure the chain is taut.
10. Instruct the individual to not shrug shoulders, bend back, or perform any other motion other than to contract arms and attempt to move the handlebar in a vertical direction.
11. Instruct individual to ease into the isometric arm contraction and release slowly, without moving arm or jerking hands.

12. The individual will flex arms maximally for 3 seconds.
13. After 3 seconds, instruct the individual to slowly relax arms and remain at a standing rest for 30 seconds.
14. Once the individual has completed the 30-second recovery period, begin the 2nd trial. 
15. Repeat evaluation for the 3rd trial using the same procedure.
16. Record the highest of the three peak values trials to the nearest kilogram.

Note: Digital readout displays the peak force (“p”) and the average force (“a”) achieved during the three evaluations.

Leg Strength
Equipment

· Jackson Strength Evaluation System or Verified equivalent dynamometer
· V-Grip Handlebar 

· Towel 


· Weight lifting belt (optional)
Leg strength is required for many essential emergency service tasks including:
· Lifting and carrying equipment

· Forcing entry

· Climbing and negotiating ladders and stairs

· Pulling and operating hose lines

· Lifting patients

Leg strength is assessed using a leg dynamometer. Leg power is measured using the optional vertical jump timing mat.
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Assessment
The purpose of this assessment is to evaluate the maximum isometric strength of the lower body by performing a static dead lift.

1. Conduct Pre-Evaluation Procedures.
2. Instruct the individual to towel-dry hands.

3. Permit individual to use weight-lifting belts for support.

4. Advise the individual that the evaluation is a series of 3 measurements. 

· Place the dynamometer base plate on a level and secure surface.
· Have individual stand upon the dynamometer base plate, with feet spread shoulder width apart, straddling the lifting chain between the arches of the feet (center of mass). 
· Inform the individual to notify the assessor if he/she experiences any pain or discomfort, especially around the spine. If notified, terminate the assessment.

5. Instruct the individual to stand erect with knees straight.
6. Adjust the chain so the upper (inside) edge of the bottom cross member of the V-grip handlebar is at the top of the individual's knee cap (while knees are straight). Verify this position (base of the V-grip located at superior border of the patella) and ensure the chain is taut.
7. Instruct the individual to:

· Squat down (flexing at knees and hips) until he/she can reach the handle.

· Hold the bar and look straight ahead with head in the neutral position. 
· Fully extend arms and maintain a straight (neutral) back. 
8. Ensure the individual maintains the following positions:

· The hips are directly over the feet, with trunk and knees slightly bent.
· The shoulders are “set” or retracted to ensure that the spine is neutral (cervical, thoracic and lumbar.)

· The elbows are extended

9. Advise the individual to ease into the isometric leg extension and release it slowly, without bending the back, moving or bending the arm, or jerking the hand. 
10. Instruct the individual to lift the handle upward, using proper form and technique. Encourage the individual to limit the first trial to approximately 50% of maximal effort for seconds.
11. After 3 seconds, instruct the individual to slowly relax arms and legs and to remain at a standing rest for 30 seconds. The device automatically records the highest force exerted.

12. Once the individual has completed the 30-second recovery period, begin the 2nd trial. 
13. The individual should use maximum effort during the 2nd and 3rd trials.
14. Record the highest of the 3 peak values trials to the nearest kilogram.
Note: Digital readout displays the peak force (“p”) and the average force (“a”) achieved during the three evaluations.
Vertical Jump - Optional Test (Leg Power Test)
Equipment
· Pressure Mat - “Just Jump” Probotics

· Safety Tape - or any object that can be suspended above the mat to act as a target 

· Calculator 
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The purpose of this assessment is to estimate peak power produced in the lower body.

1. Collect the individual’s body weight and record in kilograms (# lbs ÷ 2.2 = kg).

2. Conduct Pre-Evaluation procedures. 

3. Place the jumping mat on a level surface. Connect the cord attached to the jumping mat to the handheld computer port. 

4. With the individual off the mat, turn the computer on. The display should read "Step on Mat." 

5. Have the individual squat to a position where the knees are at a 90° angle with hands by the sides (momentary pause @ 90°). 
6. Instruct the individual to jump straight up as high as he/she can, reaching toward the ceiling or a target object, without tucking the legs, and land with both feet on the mat. 
7. When the individual has completed the jump, the display will read hang time and vertical jump in inches. This vertical jump mode resets automatically. 
8. Have the individual perform a series of 3 jumps and record the highest distance in inches. 

9. Convert the highest jump achieved in inches to centimeters (# inches × 2.54 = cm)

10. Use the power formula provided below with the jump height (cm) and body weight (kg) to estimate leg power. Appendix A, Formula 4: Vertical Jump.
Any deviations from the above techniques cannot be counted, and the individual must repeat the trial. 

The following are examples of situations that require a re-evaluation:

1. The individual fails to land with both feet on the mat.

2. The individual tucks the legs instead of extending them while jumping. A tip to help maintain extension of the legs is to suspend a target object above the mat for the individual to reach for as they jump. 

Muscular Endurance 
· Static Plank - The static plank requires an exercise mat and a stopwatch.

· Push-up - The push-up evaluation requires a five-inch prop (e.g., cup, sponge), a metronome and a stopwatch. An exercise mat is optional.

· Modified Push-up with push-up stands (optional) - The modified push-up requires a range-of-motion prop (e.g., cup, sponge), a metronome, stopwatch, and push-up stands or two 40 lb. hex dumbbells. Note: The range of motion prop shall be modified to ensure that the final height is five inches, plus the height of the stands (e.g., a pair of five-inch push-up stands will require a ten-inch prop).

The Need for Muscular Endurance

Muscular endurance is the ability of a muscle group to perform repeated contractions or to sustain a contraction over time. Job analyses have shown a strong association between muscular endurance and the essential job tasks of fire fighting. Insufficient muscular endurance may precipitate many preventable injuries. Core muscle endurance is necessary to stabilize the torso and support the lower back during exertion. Well-conditioned core muscles will have the necessary endurance to stabilize the spine and support the low back during sustained activity. Weak core muscles may contribute to low back pain and injury.

Evaluation of Muscular Endurance
There are many protocols currently available to assess muscular endurance. The WFI is recommending a combination of static and dynamic movements for evaluating muscular endurance. The two tests that will be used for this assessment are the prone static plank and push-ups. The modified grip push-up was added for individuals with a history of hand, wrist, or shoulder injuries. Either push-up protocol can be used to evaluate muscular endurance of the chest and the triceps.
Prone Static Plank - Core Stabilization Test 
The static plank test is used to evaluate muscular endurance of the core muscles in the trunk region. It incorporates muscular stabilization that simulates the action of the core muscles in daily activity, and it is a sound training technique. 

Equipment:

· Stopwatch

· Exercise Mat
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Assessment:

The purpose of this assessment is to evaluate the muscular endurance of the core stabilizer muscles of the trunk.
1. Conduct the pre-evaluation procedures. 

2. Instruct the individual to lie face down while keeping the shoulders elevated and supported by the elbows. 
· Raise hips and legs off the floor, supporting the body on forearms and toes. 
· Position elbows directly under the shoulders. 
3. The ankles should maintain a 90° angle, the scapula should stay stabilized, and the spine should remain in a neutral position for the duration of the assessment.

4. Once the feet are in position, instruct the individual to extend the knees, lifting off the floor, while supporting the body from the forearms and toes.
5. Maintain straight body alignment from shoulder through hip, knee, and ankle.

6. Instruct the individual to contract the abdominals to support the back. The back should remain flat in the neutral position for the duration of the assessment. 

7. Once in position, start the stopwatch, and record the total time that body alignment can be maintained.

8. Any deviations from the above postures or techniques will warrant 2 verbal warnings. If a 3rd infraction occurs, stop the watch and terminate the assessment.

9. The administrator shall stop the evaluation when the individual:

· Reaches 4 minutes; or

· Is unable to maintain proper form after the 2nd  warning.
10. Once the test is complete, stop the watch and record the time.

Push-Up

Equipment

· Wellness/Fitness Initiative Push-up Evaluation Protocol

· Five inch prop (i.e. cup; sponge)

· Metronome

· Stopwatch
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Assessment

The purpose of this assessment is to evaluate muscular endurance of the upper body.

1. Conduct Pre-Evaluation Procedures.

2. Advise the individual that the evaluation is a series of push-ups performed in a 2-minute time period to complete a maximum of 80 push-ups. The evaluation is initiated from the "up" position (hands are shoulder width apart, back is straight, and head is in neutral position). 

3. Advise the individual of the following:

· Feet are not permitted to be against a wall or other stationary item. 

· Back must be straight at all times (neutral position).

· Arms must be fully extended during the up-phase. 

· Must maintain cadence with the metronome (one beat up and one beat down). 

4. Position the 5-inch prop on the ground beneath the individual’s chin.

5. The metronome is set at a speed of 80 bpm, allowing for 40 push-ups per minute for a maximum of 2 minutes (80 push-ups).

6. The individual must lower the body toward the floor until the chin touches the prop.

7. The administrator shall stop the evaluation when the individual:

· Reaches 80 push-ups,
· Performs 3 consecutive incorrect push-ups, or

· Fails to maintain continuous motion with the metronome cadence.

8. Once the assessment is complete, record the highest number of successfully completed push-ups.

* Individuals who experience shoulder and/or wrist discomfort during the push-up protocol may perform the WFI modified push-up evaluation. 

Optional Test: Modified Push-Up Test (Push-up Stands) 
The modified push-up (with stands) is an optional test for individuals who experience muscular/skeletal discomfort in the performance of the standard WFI push-up. The push-up handles place the wrist in a more neutral position, which may alleviate discomfort for these individuals. In addition, the handles are positioned such that the palms of the hand are in a neutral grip, allowing the elbows to rotate and maintain a more proximal position to the body. By reducing torque at the shoulder joint, this protocol may alleviate discomfort for those with a history of shoulder pain. When utilizing the push-up handles, the height of the standard 5-inch range-of-motion prop must be adjusted to five inches, plus the height of the handles. 
Equipment
· Wellness/Fitness Initiative Push-up Evaluation Protocol

· Five inch prop (i.e. cup; sponge)

· Metronome

· Stopwatch

· Push-up stands or two 40 lb. hex dumbbells. Note: The range of motion prop shall be modified to ensure that the final height is five inches, plus the height of the stands (e.g., a pair of five-inch push-up stands will require a ten-inch prop).
[image: image23.jpg]


   

 [image: image24.jpg]



Assessment
The purpose of this assessment is to evaluate muscular endurance of the upper body. The modified push-up (with stands) is an optional test for individuals who experience muscular/skeletal discomfort that limits their performance during the standard WFI push-up

1. Conduct the pre-evaluation procedures.

2. Advise the individual that the evaluation is a series of push-ups performed in a 2-minute time period to complete a maximum of 80 push-ups. The evaluation is initiated from the "up" position (hands are shoulder width apart, back is straight, and head is in neutral position). 

3. Advise the individual of the following:

· Feet are not permitted to be against a wall or other stationary item. 

· Back must be straight at all times (neutral position).

· Arms must be fully extended during the up-phase. 

· Must maintain cadence with the metronome, (one beat up and one beat down).

4. Instruct the individual to position the hands onto the push up stands. (Caution: hex dumbbells may roll.) 

5. Place the modified prop so that the chin of the individual contacts the prop during the lowering phase. (Prop height = 5” plus the height of stands).

6. Set the metronome at a speed of 80 bpm, allowing for 40 push-ups per minute.

7. The administrator shall stop the evaluation when the individual:

· Reaches 80 push-ups,
· Performs three consecutive incorrect push-ups, or

· Fails to maintain continuous motion with the metronome cadence.

8. Once the assessment is complete, record the highest number of successfully completed push-ups.

Flexibility 
Equipment 

· Sit-and-Reach – The equipment required is a Novel Acuflex I or an equivalent trunk flexibility tester that compensates for variable arm and leg lengths.

The Need for Flexibility 
Flexibility is the ability of a joint to move through a full range of motion. Although the effect of flexibility on performance is inconclusive, it is widely accepted that a lack of flexibility in certain joints likely increases the risk of injury. Joint and limb restrictions may influence essential dynamic movements, balance, coordination, and muscular work efficiency. When a joint lacks flexibility, that specific joint is unable to achieve full normal range of motion. Surrounding joints must then compensate to perform essential tasks. This biomechanical compromise produces “microtrauma,” or overuse injury over the long term.

The leading types of line-of-duty injury within the professional fire and rescue service are sprains and strains. In addition, the most prevalent injury leading to premature retirement from the fire and rescue service is back injury. Insufficient flexibility may contribute to the cause of these statistics.

Many uniformed personnel report some medical history of low back pain. In a survey conducted by the Miami Dade County Fire Rescue Department, it was revealed that 55% of their members reported current low back pain; 86% of the members also reported a past medical history of low back pain. It is critical, therefore, that assessment procedures do not exacerbate symptoms of back pain or cause further injury.

Evaluation of Flexibility 
The modified sit and reach assessment evaluates general flexibility of the posterior muscles of the trunk and legs. The sit-and-reach assessment is used to assess gross posterior muscle flexibility. This evaluation adjusts for the differences in limb length among individuals. 
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Assessment

The purpose of this assessment is to evaluate generalized flexibility of the shoulders, trunk, and hips.

1. Conduct Pre-Evaluation Procedures.

2. Advise the individual that the evaluation is a series of 3 measurements that evaluate the flexibility of the shoulders, trunk and hips. 

3. Advise the individual that the flexion required during this evaluation must be smooth and slow, as the individual advances the slide on the box to the most distal position possible. 

4. Instruct the individual to sit on the floor ensuring the head, upper back, and lower back are in contact with the wall. 

5. The individual should then place legs together, fully extended. 

6. The assessor should position the sit-and-reach box flat against the feet.

7. The individual should maintain head and upper/lower back in contact with the wall (retract scapula). Then, extend arms fully in front of the body with one hand over the other. Maintain scapular retraction. 

8. The assessor then sets the guide to 0.0 inches at the tips of the middle fingers. 

9. Instruct the individual to exhale continuously while stretching slowly forward, protracting the scapula, bending at the waist, and pushing the measuring device with the middle fingers. The individual will maintain full extension of the legs and fingers in contact with gauge during the stretch. The individual will momentarily hold the stretch at the endpoint. 

10. The individual will perform this trial three times and will rest for 30 seconds between trials. 

11. Once the assessment is complete, record the furthest distance from the three trials (rounded to the nearest 1/4 inch) as the final score.

12. The trial does not count if the individual bounces, flexes knees, or uses momentum to increase distance. If this occurs, the individual must repeat the trial.

The WFI Is Not a Standard 

Norms vs Standards

A norm is an informal guideline derived from the average or median performance of a large group. A standard is a definite rule, principle, formal guideline, or measure established by an authority. Norms are often used in the fitness setting as a frame of reference to assist with interpretation of personalized results; i.e., it can assist individuals in understanding how their results compare to a population of similar age and gender. While fire departments may wish to provide information regarding norms for their members, under no circumstances does the Task Force endorse the use of norms to establish a standard that might result in punitive action. All uniformed personnel should understand that the goal of this evaluation is solely for the improvement of personal fitness. This Initiative, by intent, has set no standards for any of these areas. Every individual is expected to attain or maintain physical fitness through a personalized exercise program and a healthy lifestyle. 

Chapter 6

WelFit Exercise and Conditioning
Incorporating Fitness Throughout the Fire Department

Peer Fitness Trainer Responsibilities
Shift/Station Duties

The peer fitness trainer (PFT) provides current information that addresses the specific fitness needs of fire and rescue providers through individual fitness program design, nutrition counseling, program implementation, and lifestyle coaching. PFTs should conduct themselves as role models and ambassadors for this initiative.

Individual responsibilities of the peer trainer include:

· Initiating workout programs for their respective crews
· Playing an active role in healthy meal planning 
· Participating in special projects and committees pertaining to department fitness initiatives
· Committing to the continuous educational process that is required to maintain certification and increase knowledge.
Recruit Training

Peer trainers assigned to the academy can help incorporate fitness into the culture of the fire department. They can design an exercise program based upon the physical demands and workload of the training academy environment.

Responsibilities of peer trainers at the academy include the following:
· Overseeing and implementing the fitness program for recruits

· Educating the recruits on all aspects of maintaining wellness for their entire careers

· Monitoring the recruits for signs of overtraining and adjusting training programs to prevent exercise-related injuries.

· Designing post-academy exercise programs for the recruits and following up with recruits throughout the probationary period 

· Providing a resource for the recruit training officers to improve poor performance that may be related to low levels of fitness

Company Officers 
The company officer is the formal leader of the crew and is responsible for their health, safety, and training. The company officer’s influence on the attitudes of the crew cannot be overstated. With continuing wellness education, the officer can become a wellness agent for the department. Such education will ensure officers understand purpose, scope, and implementation of wellness programs in the fire department.

Personalized Exercise Programs 
The development of a personalized exercise program catered to the specific needs of each individual is a major component of the Wellness Fitness Initiative. The personalized exercise program should be a progressive plan that accounts for an individual’s current level of fitness, job duties, time restrictions, physical capabilities, nutritional status, and self improvement efforts. Although the specifics to designing personalized exercise programs are beyond the scope of this document, a few guidelines are important.
Training is a form of stress. The body adapts and responds as long as the stress is not too great. All training programs should be progressive in nature. It is wise to err on the side of caution, allowing the body time to recover. Programs that proceed too quickly will over-stress the body and may lead to injury. Job specific allowances must be made to allow for sleep deprivation, high stress shifts, and intense workload (e.g., working fires, long incidents, heavy rescues, or high volume of calls). Fire and rescue providers are frequently described as “professional athletes,” when in fact they are “occupational athletes.” This term accurately reflects that uncontrollable variables are part of the job and must be considered when designing individual exercise programs. 

Considerations for Designing Exercise Programs
Personalized exercise programs should consider the following:
· Age

· Weight

· Motivation level

· Goals

· Current aerobic capacity

· Current fitness level

· Exercise experience 

· Physical work requirements

· Muscle imbalances

· Personal lifestyle

· Time constraints

· Equipment available

· Preferred activities and mode of exercise 

· Sociological preference (individual vs. group)

In addition, the program should focus on encouraging positive choices including changes in nutrition, time management, and health priorities. The program should also be balanced to include each fitness component. In some cases, exercise programs centering on job task performance may be appropriate. 
· Cardiovascular Capacity

· Flexibility

· Muscular Strength

· Muscular Endurance

· Muscular Power

· Body Composition

Nutrition
The Need for Nutritional Programs 
Few lifestyle factors have as strong an influence on an individual’s overall health and physical performance as his or her habitual eating pattern. The working environment of the fire and rescue provider presents unique challenges to the maintenance of healthy eating habits. Proper nutrition enhances the performance and quality of life of uniformed personnel.

Nutrition for Performance 
Nutrition plays a significant role in exercise performance and recovery.

Some benefits of a well balanced diet include:

· Optimal energy delivery

· Enhanced recovery

· Strengthened immune function

Obesity increases an individual’s risk for injury, reduces performance, and adversely affects the ability to dissipate heat while working. A well balanced diet, combined with a consistent exercise program, is the most reliable method to reduce body fat.

Nutrition for Health
The high levels of stress, physical demands, long term exposures to chemicals and disease, and poor nutritional habits have contributed to the elevated risks of heart disease and cancer within the fire and rescue service.

· Heart disease - Several of the risk factors for heart disease (high cholesterol, obesity, hypertension, and diabetes) can be reduced by dietary intervention. A diet low in total fats, saturated fats, cholesterol and salt; but high in fruits, vegetables, and fiber has been shown to reduce the risk of heart disease.

· Cancer - Diet has been shown to be a predisposing factor in the development of cancer. A diet high in animal fats, as well as obesity per se, has been linked to the development and recurrence of colorectal, breast and prostate cancer. Diets high in fruits, vegetables, fiber, and whole grains has been shown to have a protective effect against cancer.

A Balanced Diet
A nutritionally sound diet fuels the body for exercise, strenuous work, and resistance to disease. Paramount to the success of a departmental wellness program is the reinforcement of healthy dietary habits. By educating company officers and making them a significant part of the wellness program, healthy eating should become an expectation within the fire station.

Most experts agree that a balanced and varied diet can meet all of the required daily nutritional needs. The exact quantity of protein, fats, and carbohydrates has long been subject for debate. The widely accepted contribution to the total daily caloric intake is as follows:

· Carbohydrates – 55% - 65%

· Proteins - 12% to 20%

· Fats - 25% - 30%

In addition, the following USDA guidelines will help lead to a healthy diet:

· Eat 5 or more servings of fruits and vegetables

· Reduce the amount of cholesterol, salt, and fats, particularly saturated fat

· Replace high fat meats with lean cuts

· Reduce the amount of processed foods (high in salt and hydrogenated oils)

· Increase the amount of fiber

· Drink plenty of non-caffeinated and alcohol-free beverages

Planning for the availability of a variety of quality foods can reduce the potential for unhealthy eating behaviors.
Nutritional Counseling 
A nutritional counselor, dietitian, or sports nutritionist is a valuable asset to any wellness program. The field of nutrition is plagued with fads and misinformation. Members, company officers, and peer fitness trainers may wish to avail themselves of the expertise that a qualified nutritionist can offer. Such experts can be hired, contracted, or involved as volunteers or interns. Benefits of a qualified nutritional expert are summarized:
· Development of weight loss management programs

· Analysis of individual dietary logs

· Custom nutritional programs (e.g., pregnancy, weight gain, or illness)

· Education of peer fitness trainers, company officers, members, and recruits

· Discouragement of potentially harmful dietary practices

· Development of specialized menus for post-incident replenishment

Hydration
Research has shown that working fire and rescue providers can lose more than 2.6 liters of body fluid per hour. Sweat loss in excess of 2% of body weight significantly impairs endurance capacity, elevates body temperature and decreases cardiac output. It is critical to address proper hydration throughout the shift and during rehabilitation.

During prolonged work, as the body loses water via perspiration and respiration, there tends to be a gradual decrease in stroke volume and body cooling capacity. This produces an elevated heart rate response and the accumulation of body heat. These effects amplify the sense of exertion and accelerate the rate of fatigue. Dehydration and hyperthermia further predispose an individual to arrhythmias, myocardial infarction, loss of consciousness, stroke, and sudden death. Adequate hydration helps prevent these ill effects, making it easier to sustain physical performance and enhance recovery. Fire and rescue providers can improve their efficiency and capacity for evaporative cooling (sweating) by the following means:

· Maintaining a high level of fitness

· Acclimatizing the body to working in a hot environment

· Decreasing body fat

· Attaining and maintaining the highest level of hydration possible.

Chapter 7
WelFit Facilities and Equipment

FCFRD fitness equipment is ordered, installed, inventoried and maintained under the authority of the Fitness Program Manager. This includes fitness equipment for all fire stations, Massey, Academy, and The Wellness Fitness Center.
FCFRD maintains a minimum complement of aerobic, strength, and functional training equipment for each identified facility. The fitness equipment varies by facility based on the physical accommodations and number of personnel at that particular facility.
All fitness equipment requests shall be directed in writing through the station commander or designated facility supervisor to the Fitness Program Manager. The requests shall be submitted prior to the next fiscal year (May 1) for planning consideration. The ordering of all fitness equipment is based on the recommendations and approval of the Program Manager. 

Fitness equipment is replaced according to the industry standard replacement schedule. Replacement of fitness equipment is determined by budget availability, use, minimum complement, and repair history. The predetermined replacement is based on the purchase date identified on that particular unit or through the fitness equipment inventory. 

1. Treadmill 8 years 

 2. Elliptical / Natural Runners 8 years 

 3. StepMill (PT 7000) 8 years 

 4. Cable Driven Equipment 14 years 

 Equipment Maintenance 
All fitness equipment is serviced annually or as necessary. Personnel are responsible for cleaning and disinfecting all equipment per manufacturer specifications in order to extend the life span of the equipment and enhance the safety of the users.
Chapter 8
Work Performance
Introduction

The work of fire and rescue personnel has a strong physical component. The job requirements of moving heavy and bulky equipment into position during fire suppression, extricating victims following a vehicle accident, and carrying heavy patients down flights of stairs demand peak physical fitness levels. All fire and rescue personnel must demonstrate appropriate fitness levels prior to employment. Subsequently, the staff at Public Safety Occupational Health Center ensures that we maintain fitness levels that allow us to perform the essential functions of our job throughout our careers.

In 1993 the Occupational Health and Safety Division developed the Work Performance Evaluation (WPE). The intent of the WPE is to determine whether a fire fighter can meet the demands of the job in a safe and effective manner. The annual evaluation is accomplished by measuring a number of activities designed to tap critical components of physical fitness such as muscular strength, aerobic capacity, agility, and endurance. 

The Work Performance Evaluation continues to be supported by a strong departmental infrastructure including the Public Safety Occupational Health Center (PSOHC), the Safety and Personnel Services Division (SPSD), mandatory physical fitness training, company operations training, and peer fitness trainers.

WPE Assessments and Events

All personnel who are subject to wearing an SCBA are to be evaluated. Work Performance Evaluation Events are:

Preparation: 
Pre-Assessment Screening/Warm-up

Event 1: 
Protective Gear

Event 2:
Time starts; Ladder Carry, Raise, and Extension
Event 3: 
Forcible Entry

Event 4: 
High Rise Pack

Event 5:
Handline Advancement 

Event 6: 
Handline Pull

Event 7: 
Ceiling Breach

Event 8: 
Equipment Carry

Event 9: 
Ventilation

Event 10: 
Victim Rescue, time stopped
Conclusion: 
Post-Assessment and Rehabilitation

Successful completion of the WPE is defined as safely accomplishing Events 2-10 within the established time of 10 minutes 47 seconds.

Policy and Procedures

All uniformed FRD personnel are required to successfully complete the WPE annually unless excused by the Fire Chief. Any personnel excused are to be considered non-operational until they have successfully completed the WPE.

The WPE is performed for any of the following reasons:

· Recertification

· Reinstatement

· Re-evaluation

· Return-to-Duty

Recertification Period

Each uniformed member of the FRD is required to meet the annual designated WPE cycle. The recertification period is valid only between the designated cycles. Once a designated cycle is announced by general order, any previous evaluations are no longer valid regardless of date. For example, if a member of the FRD has recently taken the WPE for a return-to-duty or completion of Recruit School and that member or members are approaching the next recertification period, their recent evaluation is not valid for that upcoming recertification period.
Pre-screening Evaluations
Prior to the start of the WPE, each individual is prescreened with heart rate, respirations, and blood pressure readings. If these results are abnormal, the individual will be referred to the PSOHC for a fitness-for-duty evaluation.
WPE Facilitation

The Wellness Fitness Program Manager is responsible for the scheduling and implementation of the annual WPE.
Proctors
Every participant receives detailed, clear, and concise instructions from the proctors prior to the start of the WPE. Proctors escort participants throughout the entire WPE. The Wellness Fitness Program Manager selects the personnel specifically trained to proctor the evaluation.

Injury during Participation of the Work Performance Evaluation
Injured personnel shall follow S.O.P. 02.03.01, Personnel Injury Reporting.
Unsuccessful Completion
1. Personnel who are unsuccessful in the WPE are to be placed on personal leave unless an injury is sustained and reported during the evaluation process. Personnel sustaining an injury during the evaluation process will follow S.O.P. 02.03.01, Personal Injury Reporting. Unsuccessful completion may result from:

· Medical Screening during Pre-Assessment

· Physical Fitness Deficiencies

· Injury During Evaluation Process
2. The Wellness Fitness Program Manager forwards the results of the unsuccessful employee to a physician at PSOHC. The Wellness Fitness Program Manager is to ensure that appropriate information is completed in accordance with PSOHC Unsuccessful Completion of WPE Referral Form (FRD-039).
3. The employee will report to the PSOHC on the day of the failure if it is during normal county business hours. If it is not during normal county business hours, the employee will report to the PSOHC on the next normal business day at 0800 hours.
4. A PSOHC physician will meet with the employee to provide specific and detailed analysis of the WPE, using the results of the evaluation and the content of current and past physical examinations to determine if the employee is fit to continue performing in his or her present work classification. The physician will advise the employee of the necessary medical follow-up or conditioning programs. A Work Status Notification Form (FRD-158) shall be provided to the employee. The results are considered confidential medical information by the PSOHC.

5. After the PSOHC evaluation, the unsuccessful employee shall provide the completed Work Status Notification form to the Deputy Chief of Safety and Personnel Services Division. 
6. Once the employee’s work status is determined, he or she may be required to report to the Wellness Fitness Center for physical fitness conditioning prior to a re-evaluation of the WPE. This will depend on medical clearance by the PSOHC physician.
7. Personnel identified as being unsuccessful during an annual recertification period will be re-tested within 60 days from that unsuccessful attempt. If he or she fails after the 60 days, the employee will use his or her personal leave until such time he or she passes the evaluation. Assistance will be provided through the Wellness Fitness Program.  

8. If any personnel are unable to complete their evaluation as a direct result of equipment failure, they are permitted to perform another evaluation that same day. If not, they may be allowed to return to duty and reschedule another evaluation within a one-week period. 
Fitness for Duty

All department employees shall meet the acceptable physical standards required to accomplish their work assignment. A fitness for duty evaluation is considered when an employee's physical condition hinders his or her ability to render full, efficient, and safe performance of his or her duties. If the consensus of the employee's supervisors, including the employee’s deputy chief and the deputy chief of SPSD, determines a fitness for duty evaluation is appropriate, the employee shall submit to the fitness for duty evaluation, which may include a WPE.
WPE Course
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Candidate Physical Abilities Program

The Fire and Rescue service Joint Labor Management Wellness-Fitness Task Force has developed a comprehensive Candidate Physical Ability Test (CPAT) program that includes a physical ability preparation guide. This program ensures that new fire and rescue provider candidates are physically capable of performing the challenging job of a fire and rescue provider, while making it possible to improve the diversity of the fire and rescue service.

For more detailed information see CPAT Manual.
Chapter 10

WelFit Challenge and Community Outreach

ACE and the IAFF share the goal of increasing the health and wellness of children across the U.S. and Canada. Certified PFTs lead FireFitKids, an IAFF program designed for high school-aged children that teaches the benefits of participating in a consistent exercise program. Operation FitKids, a program supported by ACE, brings fitness facilities to financially needy schools and community centers through the donation of recycled commercial fitness equipment. Using fire and rescue providers as role models, the IAFF provides community outreach at Operation FitKids facilities while introducing teenagers to the fire and rescue service and the need for wellness.

Chapter 11
SOPs

Personal Injury Reporting: 


SOP 02.03.01
Fitness Program: 



SOP 02.03.09
County Recreation Centers:


SOP 02.03.13
Fitness For Duty: 



SOP 02.04.03
Work Performance Evaluation:

SOP 02.04.04
Glossary

American Council on Exercise (ACE)

International Association of Fire Chiefs (IAFC)

International Association of Fire Fighter (IAFF)

Public Safety Occupational Health Center (PSOHC)

Wellness Fitness Initiative (WFI)

Appendix A

Conversion Charts and Formulas
Table 1: BMI
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Formula 1: BMI Conversion Formulas
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Table 2: Target Heart Rate
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Table 3: Seconds to Decimal Conversion Chart
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Formula 2: Treadmill Conversion formula
VO2max = 56.981 + (1.242 × TT) – (0.805 × BMI)

*Note: TT is the time in minutes that the participant’s

THR was exceeded and the test terminated

Example of the computations required to calculate VO2 max for Treadmill:

Age: 48 yrs

Weight: 221 lbs

Height: 6’

BMI = 30

THR = 148 bpm

Example Scenario:

At 7 minutes and 32 seconds the participant exceeds their THR. They continue with the assessment for the additional 15 second monitoring period. The HR remained above their THR. Test terminated and time recorded at 7min 32 sec.

Use Table 3 to convert 32 seconds to decimal = .53

7 min + .53 = test time 7.53

Calculate VO2 using the treadmill formula:

VO2 = 56.981 + (1.242 × time) – (0.805 × BMI)

VO2 = 56.981 + (1.242 × 7.53) – (0.805 × 30)

VO2 = 56.853 + 9.35 – 24.15

VO2 = 42.1

Formula 3: Stepmill Conversion Formula

VO2max = 57.774 + (1.757 × TT) – (0.904 × BMI)
*Note: TT is the time in minutes that the participant’s

THR was exceeded and the test terminated

Example of the computations required to calculate VO2 max for Stepmill

Age: 48 yrs Weight: 221 lbs Height: 6’

BMI = 30 THR = 148 bpm

Example Scenario:

At 5 minutes and 8 seconds the participant exceeds THR. Continue with the assessment for the additional 15 second monitoring period. If after 10 seconds of monitoring, the participants heart rate drops below the THR, the appropriate course of action is to continue with the assessment

as if the participant hadn't exceeded the THR.

Example Scenario Cont’d:

At 5 minutes and 52 seconds, the participant again exceeds the THR, continue with the assessment for the additional 15-second monitoring period. Should the participant's HR stay above the THR during the 15- second monitoring period, the test would be terminated

and the time recorded at 5 min 52 sec.

Use Table 3 to convert 52 seconds to decimal = .87

5 min + .87 = test time 5.87

Calculate the VO2 using the stepmill formula:

VO2 = 57.774 + (1.757 × (TT) – (0.904 × BMI)

VO2 = 57.774 + (1.757 × 5.87) – (0.904 × 30)

VO2 = 57.774 + 10.31 – 27.12

VO2 = 40.96

VO2 = 41 ml/kg/min

Formula 4: Vertical Jump Formula
Power formula:

Leg Power (watts) = [(60.7×jump height (cm)) +

(45.3×body weight (kg))] – 2055

Use the following conversions:

Height in inches to centimeters (# inches × 2.54 = cm)

Body weight in pounds to kilograms (# lbs ÷ 2.2 = kg)

Appendix B
Fitness Protocols Worksheet
Name: __________________________________

Date: ____________

Last Medical Exam Date:________________ 


Age: ____________yrs

Weight: __________bs Weight __________kg 
Height __________in Height __________cm

(1lb =.45kg) (1nch = 2.54cm)

Resting Heart Rate: ________

(If ≥ 110 bpm, provide 5-minute rest: if after rest heart rate is ≥ 110 bpm postpone evaluation)

Resting Blood Pressure: ________

(If ≥ 160/100, provide 5-minute rest: if after rest blood pressure is ≥ 160/100 postpone evaluation)

Target Exercise Heart Rate: ______________ (208-0.7×age)×.85 See Appendix A, Table 2.
Body Mass Index: _________ See Appendix A, Formula 1.
Body Composition Evaluation
Men: 
Measurement 1:

Tricep: _______mm 
Subscapular: _______mm 
Pectoral: _______mm

Measurement 2:

Tricep: _______mm 
Subscapular: _______mm 
Pectoral: _______mm

Measurement 3: (if required)

Tricep: _______mm 
Subscapular: _______mm 
Pectoral: _______mm

Measurement Average: 

           



Tricep: _______mm 
Subscapular: _______mm 
Pectoral: _______mm

Sum Male

Skinfold: _________mm 
Body fat: _________% 
Women: 
Measurement 1:

Tricep: ________mm 
Abdominal: ________mm 
Suprailliac sites: ________mm

Measurement 2:

Tricep: ________mm 
Abdominal: ________mm 
Suprailliac sites ________mm

Measurement 3: (if required)

Tricep: ________mm 
Abdominal: ________ mm 
Suprailliac sites ________mm

Measurement Average: 

Tricep: _______mm 
Abdominal: _______mm 
Suprailliac sites: _______mm

Sum Female

Skinfold: _________mm 
Body fat: _________% 
WFI Aerobic Capacity Evaluation

Submaximal Treadmill Protocol

Test Time: ____:____min:sec 

Test Time (decimal): _________ (see table 5.6)

Treadmill 



Treadmill

VO2 max. ________ml/kg/min 

VO2max = 56.981 + (1.242 × TT) – (0.805 × BMI)

Evaluation terminated prior to exceeding target heart rate, give reason(s):

____________________________________________

Submaximal Stepmill Protocol

Test Time: ____:____min:sec 

Test Time (decimal): _________ 
Stepmill 

          

Stepmill

VO2 max. ________ml/kg/min 

VO2max = 57.774 + (1.757 × TT) – (0.904 × BMI)

Evaluation terminated prior to exceeding target heart rate, give reason(s):

____________________________________________

WFI Muscular Strength Evaluation
Grip Assessment

Trial 1, Right Hand: ______________kg 
Trial 1, Left Hand:________________kg

Trial 2, Right Hand: ______________kg 
Trial 2, Left Hand: ________________kg

Trial 3, Right Hand: ______________kg 
Trial 3, Left Hand:________________kg

Highest Score Right Hand: __________kg 
Highest Score Left Hand: __________kg

Evaluation terminated, give reason(s) _____________________________

Leg Assessment

Trial 1: Do not record (Practice only) 
Trial 2: _________kg 
Trial 3: _________kg

Highest Leg Strength Score: _______________ kg

Evaluation terminated, give reason(s) _____________________________

Optional Assessment:

Jump Assessment (Power Evaluation)

Jump 1: _________in. 

Jump 2: _________in. 

Jump 3: _________in.

Highest Jump Score _________in. x 2.54 = _________cm

Power Formula: [(60.7×jump height (cm)) + (45.3 × body weight (kg))] – 2055

Leg Power = ____________watts

Evaluation terminated, give reason(s) _____________________________

Arm Assessment

Trial 1: _________kg 

Trial 2: _________kg 

Trial 3: _________kg

Highest Arm Strength Score: _______________ kg

Evaluation terminated, give reason(s) ____________________________

WFIMuscular Endurance Evaluation
Prone Static Plank Assessment max 4 min

Test Time: ____:____min:sec

Evaluation terminated, give reason(s) _____________________________

Push-up Assessment @80bpm

Number of successfully completed push-ups: _____________

Evaluation terminated, give reason(s) _____________________________

Optional Assessment
Alternate Grip Push-up Assessment @80bpm

Number of successfully completed push-ups: _____________

Evaluation terminated, give reason(s) _____________________________

WFI Flexibility Evaluation

Sit and Reach Assessment

Trial 1: _________in 

Trial 2_________in 

Trial 3: _________in

Highest Score: _________ in

Evaluation terminated, give reason(s) ____________________________

Appendix C
Self Assessment Protocol

Example of Circuit Self Assessment Test 
Note: Uniformed personnel should be properly warmed-up and medically cleared to participate in this evaluation. Once the test has begun, the individual should move from one station to the next with no more than 30 seconds between events. Movements with weights should be through the full range of motion, and both concentric and eccentric contractions

Protocol 
1. Prior to performing the self evaluation, assemble the following equipment:

· Polar Heart Rate Monitor

· Dumbbells (pairs of 15 lbs, 20 lbs, 30 lbs and 35 lbs)

· Treadmill (capable of 5 mph and 15% grade)

· Lat Pull Down machine (set at 80 lbs)

· Flat Bench

2. Place equipment conveniently close to the treadmill since you will be returning to this piece of equipment.

3. Wet Polar Heart Receiver and put on chest. Adjust to a comfortable setting.

4. Turn on Polar watch and be sure it is receiving your heart rate.

5. Now you are ready to begin the evaluation. Remember that you will be recording both your time and your heart rate. Therefore you should move at as brisk a pace as you feel comfortable between events.

6. Get your Self Evaluation Worksheet and mark the date. Keep this sheet with you as you proceed so you can record your heart rate immediately after each event.

7. Straddle the treadmill and start the belt. Be sure to set the exercise time for 20 minutes so it can run continually during your evaluation. Set the speed for 3.5mph while you increase the incline to 15%. As soon as the belt reaches 2 mph you can step on the treadmill. Once the incline reaches 15% increase the speed to 5.0 mph. As soon as the speed hits 5.0 mph begin timing your evaluation.

8. You will run on the treadmill @ 5.0 mph @ 15% grade for 1 minute. At the end of 1 minute reduce the speed to 3.5 mph and step off the treadmill. Record your heart rate and move to the 15 lb. Dumbells.

9. Pick up the 15 lb. Dumbells and perform 24 biceps curls with both arms simultaneously. Do not swing your arms or upper body. Be sure to move through the full range of motion. After the 24th repetition record your heart rate and move back to the treadmill.

10. Walk on treadmill for 1 minute @ 3.5 mph @ 15% grade. At the completion of 1 minute record your heart rate and move onto the DB row.

11. Place your left knee and left arm on the flat bench and pick up the 30 lb. Dumbell with your right hand. Keeping your chest parrallel to the ground and pull the dumbell upward and into your lower chest. Perform 24 repetitions with your right arm and then repeat with your left arm. Record your heart rate and move to the treadmill.

12. Walk on treadmill for 1 minute @ 3.5 mph @ 15% grade. At the completion of 1 minute record your heart rate and move to the DB Military press.

13. Pick up the 20 lb. Dumbells and in a standing position perform 24 repetitions (with each arm) of alternating military press. Record your heart rate and move to the treadmill.

14. Walk on treadmill for 1 minute @ 3.5 mph @ 15% grade. At the completion of 1 minute record your heart rate and move to the DB Carry.

15. Bend down using your legs and pickup both 35 lb. Dumbells (one in each hand). Carry the dumbells to a mark 6 feet away and set them down on the ground. Turn, pick up the dumbells and return to the starting line. Repeat this for 10 repetitions. Each time you set down the dumbells is one repetition. Record your heart rate and return to the treadmill.

16. Walk on treadmill for 1 minute @ 3.5 mph @ 15% grade. At the completion of 1 minute record your heart rate and move to the Lat Pulldown.

17. Sit down with knees secured and grasp the straight lat pulldown bar with your hands close together and your palms supinated so they are facing you. Pull down in front of your body until the bar reaches your chin. Perform 24 repetitions being sure to go all the way up. Record your total time and heart rate.

18. Sit in a quiet location and record your heart rate every minute for 5 minutes.

Interpreting your Results 
1. Determine 85% of your estimated maximum heart rate, which is the target exercise heart rate, using the following simple Target Heart Rate Formula:

Target exercise heart rate = .85 (220 – age)

Example: The target exercise heart rate of a 40-year old individual is:

Target exercise heart rate = .85 (220 – 40) = 153
2. Observe your heart rate throughout the test and see if it ever goes over your 85% value. If your heart rate is near maximal it may indicate that you need to work on your cardiovascular conditioning. This indicates that you have very little reserve if some greater demand occurred on the fireground.

3. Observe each event and see if you completed the required number of repetitions. If you could not complete the required number of repetitions you need to work on your muscular strength and/or endurance in these muscle groups.

4. Observe your total time and compare it to your last total time. If your total time for this test is less than your last test and your heart rate response is the same or less, your fitness level has improved.

5. Observe your 5 minute recovery. A heart rate that recovers quickly is indicative of aerobic fitness. If your 5 minute heart rate is less than your last test your fitness level has improved.
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