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Abstract 

The problem was that the Metro West Fire Protection District did not have a method to measure the 

effectiveness of participation in its fitness program. The study purpose was to identify methods that 

measure effectiveness of participation. Descriptive research was used to answer the research questions: 

(a) What do other public safety agencies use to measure the effectiveness of their fitness programs? 

(b)What do medical personnel specializing in the field of exercise physiology view as indicators of 

effectiveness? (c)What do other public safety agencies that have a fitness program see as barriers to 

effectiveness? (d)What do other non-public safety organizations that have a fitness program use to 

measure effectiveness? A literature review, surveys, and record data analysis showed that the majority of 

surveyed agencies use some type of fitness testing to measure successful participation. The medical field 

sees weight, strength, and aerobic capacity as indicators of success. Many of the barriers that prevent 

success in a program can be related directly to funding and lack of accountability for participation. Other 

measures of success included reduction in injuries, decreases in insurance premiums, and increases in 

productivity through a decline in sick leave. Recommendations for the Metro West program included a 

policy for mandatory participation and enforcement, and a testing procedure that measures body weight, 

body mass index, body fat percentage, core muscle strength, flexibility, and aerobic capacity through 

maximal venous oxygen uptake. Increased use of peer fitness trainers and continual monitoring of data 

collection and program progress were also recommended for improvement. Data mining for a causal 

relationship between participation and a reduction in injuries and better health would likely benefit 

future modifications to the program. 
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Identifying the Effectiveness of Participation in the Metro West Fire District's Fitness Program 

Introduction 

The Metro West Fire Protection District and its employees are currently in the third year of 

participation in the formalized Fire Service Joint Labor Management Wellness-Fitness Initiative (WFI).  

Participation in some form of physical activity on duty has been encouraged since the early 1980’s. All 

of these programs have been informal and voluntary. As the awareness level of the importance of fitness 

in the fire service became more prevalent, the trend towards formalizing a fitness program that was 

based on medical best-practices began. In all instances of research and development of various types of 

offerings, little emphasis was placed on collecting data or analyzing any results of the participants.  

Throughout the years, varying levels of participation occurred, with many employees not 

performing any type of activity. Several efforts were made to entice on-duty activity through the 

purchase of various types of exercise equipment. Input was gained through employee committees on 

these equipment purchases, with the result being fitness centers in every station.  Even with the inclusion 

of programmable treadmills, elliptical bikes, universal weight centers and free weights, no formalized 

system was enforced to ensure that participation was indeed benefitting the employee based on job 

classification and medical backgrounds. The adoption of the WFI is a positive step towards overall 

health and wellness. 

The problem is that the Metro West Fire Protection does not have a method to measure the 

effectiveness of participation in its fitness program. An effective fitness program will likely reduce the 

number of on-duty injuries and likely improve the overall wellness of our employees. The fact that the 

current program is now in its third year without an analytic component accentuates the criticality of the 

issue.  The purpose of this research study is to identify methods that measure the effectiveness of 

participation in a fitness program. A descriptive research methodology will be used to answer the 
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following research questions: What do other public safety agencies use to measure the effectiveness of 

their fitness programs? What do medical personnel specializing in the field of exercise physiology view 

as indicators of effectiveness? What do other public safety agencies that have a fitness program see as 

barriers to effectiveness? What do other non-public safety organizations that have a fitness program use 

to measure effectiveness?  

Background and Significance 

The Metro West Fire Protection District is located in the growth corridor of west St. Louis 

County, Missouri. The fire district is a political subdivision of the State of Missouri and provides fire 

protection, advanced life support emergency medical services with transport, fire prevention and 

education, emergency management, and business continuity and disaster planning to approximately 

130,000 residents in the cities of Ballwin, Ellisville, Wildwood, Clarkson Valley, portions of 

Chesterfield, Winchester, and unincorporated St. Louis County. These services are provided from five 

stations strategically located throughout the 57.5 square mile jurisdictional boundary. The fire district 

staff is composed of 97 employees, 89 of which are sworn and is governed by a three member, 

publically elected Board of Directors. The fire district has been providing service to west St. Louis 

County since 1934. 

Physical fitness and the ability to perform the strenuous functions of fire suppression have been, 

and continue to be a constant in providing effective service to the public.  The Metro West Fire District 

has encouraged on and off duty physical activity since the 1970’s. Varying levels and types of activity 

were present during the 1970’s, with the predominant on-duty activity being basketball.  In some 

instances, billiards and darts were considered an acceptable activity. Softball and bowling have been 

reported as the most popular off-duty activity with the social networking factor driving participation (M. 

Mantle, personal communication, November 12, 2009). Although these activities were performed, they 
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did not address the cardio-aerobic needs of fire suppression. During this time frame, each employee was 

required to receive an initial employment and annual fit for duty physical examination from the 

department physician. The parameters of this exam were based on a normal adult sports-type physical 

screening for general medical conditions. There was not a prescribed program for specific occupational 

screening for fire suppression; the exam was driven by the medical opinion of the physician. The results 

of the exam were shared with the employee and if a serious medical condition was discovered, the onus 

for addressing the condition and its resultant treatment was placed on the employee.  There are few 

instances reported where a prospective candidate was denied employment based on the findings of the 

physical examination. Modification of this exam system changed in 1978 when each employee received 

a full physical, regardless of age or pre-existing medical conditions. 

Physical fitness during the seventies and eighties for the district was frequently viewed as a side 

activity and unnecessary by the influential company officers.  Some did not see the need to provide a 

program for exercise and often viewed those who were interested as weak and undesirable.  This cultural 

viewpoint was prevalent in the industry and changing it would prove a challenge without the company 

officers.  As outlined in the Organizational Culture and Change module of the Executive Fire Officer 

Program’s Executive Development course, the ability to influence and change a culture within the 

organization is directly related to the capacity to articulate a new direction or assumption and model the 

behavior (United States Fire Administration [USFA], 2006). As the district continued into the middle 

1980’s, the trend developing at that time was a shift towards understanding the need for physical fitness 

and its ability to enhance operations by addressing the reduction of duty-related injuries.  Although there 

was no quantifiable data that directly linked the injuries to the lack of a fitness program, the general 

consensus among policy makers was that the addition of some type of fitness plan certainly could not 

hurt. 
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The fire district still lacked an official and approved fitness regimen when the provision of duty 

time for exercise was instituted in 1988.  This administrative directive charged the company officers 

with providing 30 minutes of time per regular duty day, that time between 7:00 AM and 4:30 PM, to all 

employees for any type of physical fitness. The choice of time was at the discretion of the company 

officer and was sporadically implemented.  Service related injuries continued to mount during this phase 

with several employees experiencing career-ending back injuries.  The employees who experienced 

these events were linked by the common factor of lack of fitness and poor overall general health. 

A general increase in awareness and acceptance of the benefits of on-duty exercise and fitness 

began to blossom in the 1990’s with new company officer promotions.  These individuals brought with 

them an inherent desire to maintain a healthy lifestyle and used this attitude to motivate their crews. 

Along with these promotions also came the first formalized program addressing fitness. Each duty day, 

30 minutes of stretching and 30 minutes of some type of aerobic activity were encouraged.  Being a 

voluntary program, participation was sparse. A single testing component for this program in 1990 

included a bicycle test for predicted maximal oxygen uptake, sit-ups, trunk flexion, and measurement of 

body fat.  This test was conducted through a local trauma center.  The results were provided to both the 

employee and the fire district. The data gathered from these tests was never analyzed or acted upon.   In 

1992, this same program transitioned to a mandatory state.  As with the voluntary portion, little 

participation was seen and no accountability for non-participation was enforced. Addressing the 

shortcomings of a non-working fitness plan, a core set of concerned individuals from all areas of the 

organization formed the Health and Safety committee.  This group was responsible for researching 

equipment and plan processes that would be proposed for budgetary purchase and implementation. The 

efforts of this committee provided a framework for information to the administration that was primarily 

based on best price and not on a research-based formalized program.  In some instances, the decision on 
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type of equipment was what was popular at the time.  The committee was successful in placing some 

type of fitness equipment in each station, but just as the directive with time for fitness, the responsibility 

for the usage was at the discretion of the company officer. 

At present, there are varying caches of fitness equipment at each of the five stations.  At a 

minimum, each station has a treadmill, free weights, a space-proportionate universal weight center, and 

exercise balls.  The size and age of the stations has been a determining factor in placing the type and 

amount of equipment.  Older stations have the bare minimum as described previously due to space 

limitations based on post-construction program adoption.  This has been a challenge as the older stations 

are annually evaluated for expansion of their fitness centers in an attempt to provide a proportionate 

amount of equipment to benefit all employees, not just those who are quartered at the newer facilities. In 

most instances, the expansion of an existing space is cost prohibitive due to structural changes in the 

facility. Incorporation of the fitness area into another designated space has been the best available 

solution in these cases.  As an example, Station 2 uses the training classroom as its fitness area.  This 

room also functions as a library, EMS storage, and HVAC equipment holding area.  This example 

highlights the adaptive solutions needed to provide the fitness equipment necessary for an established 

fire station.   

Concurrently, the annual medical physical fit for duty exam was being evaluated. The primary 

concern was the lack of accountability of some employees to address a serious or developing medical 

condition that was discovered during the exam and the impact on work efficiency. Further, many of the 

newest employees were young in age and the cost of a full medical exam for them geared towards 

middle-aged individuals was being questioned. The exam had been augmented by this time to include 

complete blood chemistry testing, urinalysis, spirometry, eye acuity, and hearing evaluation. 

Organizationally, the decision was made to require the employee who had received a “red flag” on the 
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exam to follow up with the department physician to address the issue.  This particular decision was the 

beginning phase of the adoption in 1998 of the National Fire Protection Association’s Standard 1582, 

Standard on Comprehensive Occupational Medical Program for Fire Departments.  With this adoption 

as ordinance, the mandatory requirements for screening and reporting ensured that all firefighters were 

now tracked for any medical conditions that may preclude employment and benchmark data for 

comparison (National Fire Protection Association [NFPA], 2007). 

The NFPA 1582 program was, and continues to be a success. During this time period, there was 

a reduction in debilitating injuries and medical disabilities. Fitness activities were still on a voluntary 

basis and the amounts and type of fitness equipment were increasing.  As stations were added, the 

design and inclusion of a fitness area was mandatory; however, the enforcement of the program was not. 

NFPA 1582 laid the groundwork for examination of an overall program for health and wellness.  

This task was augmented through the introduction and adoption of the WFI and the NFPA 1583 

Standard on Health-Related Fitness Programs for Fire Department Members in 2008. Each publication 

was mutually supportive and provided research-based evidence and programs that addressed clinically 

and practically the minimum requirements of a system that enhanced the ability to perform the duties of 

a firefighter and “reduce the risks of injury, disease, and premature death” (National Fire Protection 

Association [NFPA], 2008, p. 4).  During evaluation of these programs, the prevalent fear among 

members of the labor organization was that the institution of such a program would be punitive and a 

tool used for discipline and termination.  The fact that a successful fitness program must not be punitive 

in nature but a roadmap for wellness and career continuity (International Association of Fire Fighters 

[IAFF], 2008) did nothing to dispel this rumor and fear. The run-up to the adoption of the WFI was a 

period of confusion for both labor and management.  From the labor side, there was still the 

aforementioned retributive fear, despite the fact that the initiative was endorsed fully by their parent 
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organization. Further, there was a disconnect between the language in the memorandum of 

understanding that encourages the employees to follow a suitable physical conditioning program by 

furnishing suitable facilities and equipment (Stewart, 2009) and the lack of a policy that mandates 

participation.  Management maintained the position that there should be some type of assurance that the 

program would be utilized and that the costs would be justified since budgetary funds for 

implementation had been allocated and a return on the investment was not an unreasonable expectation. 

Adoption came to fruition when program participation was made voluntary with a mandatory testing and 

evaluation process. Selected components of testing included pushups, sit ups, grip strength, step balance, 

flexibility, body fat measurement, and a treadmill run testing for maximum venous oxygen uptake, 

MaxVO2. Each employee received a personal session with the trainer to discuss goals, past practices, 

injuries, and exercise design.  A generic nutritional and dietary module was included with each 

employee’s fitness plan that basically amounted to controlling caloric intake versus the predicted calorie 

burn rate of the workout plan. This occurred in 2008. 

The first signs of difficulty of the WFI were seen as in past times with sporadic participation and 

difficulties with the assigned program vendor’s trainer.  Many complaints were lodged regarding 

exercise plans, complexities in understanding the procedures, and the cardio aerobic component of each 

plan. Consistently throughout the ranks, the request was for some type of peer trainer program.  The 

theory behind the request and the one proffered by the labor organization was that peer fitness trainers 

would increase participation in the program through familiarity, motivation, and the ability to design a 

program (IAFF, 2008) in conjunction with the external vendor.  Thirteen individuals who expressed an 

interest in this capacity were certified as peer fitness trainers in March 2008. 

In 2009, the WFI program shifted to mandatory participation and mandatory testing.  As in the 

past, not all employees were participating.  Further, it was discovered that not all employees were 
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following the customized plan designed by the external vendor.  Some complained that the exercises 

aggravated past injuries or were the cause of new ones. A noted increase in musculoskeletal and joint 

injuries was seen, particularly relating to the shoulder.  Several theories developed as to this spike, 

ranging from poor conditioning and past injury to the testing procedures for the program. None were 

based on the causal relationship or analytic data research from the fitness program testing. 

Late in 2009, the district took steps, through consult with the fitness program designer’s training 

specialist, to address the concerns of shoulder injuries possibly caused by the annual evaluative test.  

The procedures for warm up and order of test were changed.  In addition, the perception of a lack of 

consultation with any of the peer fitness trainers was evaluated. Through an informal focus group, all of 

the respondent trainers shared that they were not being consulted for any of the fitness program needs. 

This situation will change in 2010 when every employee will be assigned to one of the 13 peer trainers 

and will meet to discuss their fitness program plan.         

The need to have a fit and healthy workforce cannot be overemphasized.  The current program 

that the Metro West Fire Protection District utilizes does appear to have benefits.  These benefits can 

only be realized if participation can be guaranteed and tracked.  Although testing data is captured, an 

analytic component is lacking.  The direct benefit of realizing what your fitness program is achieving, or 

where opportunities for improvement are identified, is parallel and applicable to the United States Fire 

Administration’s operational objectives of improving the fire and emergency services’ capability for 

response to and recovery from all hazards and improving the professional status (United States Fire 

Administration [USFA], 2009a).  Further, in its present capacity, the fitness program may be an offering 

that does not meet the future needs of the fire district.  Past history shows that fitness and its attributes 

were shunned.  This was the by-product of a culture that has historically challenged those who attempted 

to change or influence its course.  The technical applications used in the past for an adaptive, cultural 
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issue (Heifetz & Linsky, 2002) saw limited successes. Future impact to the organization, both medically 

and financially, may be detrimental if a true measurement model of effective participation cannot be 

identified and participant data analyzed. 

Literature Review 

The topic of fitness programs in the public safety and private sectors provided a vast, but general 

informational array.  Narrowing the search topic to established programs, their effectiveness, and related 

components allowed the literature review to focus its vision in relation to the research questions.  The 

National Fire Academy’s Learning Resource Center in Emmitsburg, Maryland, was utilized during 

attendance of the Executive Development course in September 2009. Post-attendance research continued 

at the University of Arizona’s Main Library in Tucson, Arizona; Grand Canyon University’s Fleming 

Library in Phoenix, Arizona, and Webster University’s Emerson Library in Webster Groves, Missouri.  

In addition to reference materials obtained from these facilities, extensive internet searches were also 

performed.  

The ability to function effectively as a firefighter is directly proportional to the level of fitness of 

the individual and the care taken in preparing the body system for the rigors of fire suppression (Rhea, 

2004). Physical activity as a prescription for better health benefits all, but the positive impact to fire 

service members cannot be ignored (American Heart Association [AHA], 2006). The physical demands 

of suppression tasks can be very high; firefighters often must go from a state of deep sleep to extreme 

alertness and high physical exertion in a matter of minutes (United States Fire Administration [USFA], 

2009b).  This level of stress to the human body and its supporting systems has contributed to a higher 

incidence of heart attacks in our industry; both from the sedentary state and from pre-existing medical 

conditions (IAFF, 2008). When viewed as a high-output activity, the industry of fire suppression can be 

compared to a sporting event. A professional athlete would never step onto the field of play without a 
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comprehensive series of preparations and stretching. The professional firefighter does not have this 

option.  Simply stated, they are occupational athletes and need to ensure that they are ready whenever 

called to service (Herbert, 2005).  

Addressing the needs for physical fitness and a program to contribute to improving overall 

wellness throughout the spectrum of the fire service has taken many shapes.  With the roll out of the 

WFI, many of the questions of what a program of fitness should contain were answered.  Many of the 

founding departments that were instrumental in the early development of the components of the WFI, 

such as Austin, Texas; Calgary, Alberta; Charlotte, North Carolina; Fairfax County, Virginia; 

Indianapolis, Indiana; Los Angeles, California; Miami, Florida; Phoenix, Arizona; and Seattle, 

Washington use the WFI guidelines for medical screening and testing (IAFF). There are several areas 

and methods that can be used to ultimately measure effective participation in any type of fitness 

program.  The dilemma facing fire administrators is identifying what those methods are.  They can range 

from the financial aspect of medical or workmen’s compensation claims, absenteeism, and lost work 

time as the United States Department of Agriculture’s Forest Service uses (Keller, 2006) to the medical 

and physical benefits of increased personal firefighter fitness levels and health and an enhanced quality 

of service to the public seen in the Orange County, California, Fire Authority program (Orange County 

Fire Authority, 2006).  As Metzger (2009) notes in his design and implementation of fire department 

fitness plans, the incidence of significant core weakness and imbalance, coupled with below standard 

cardio-respiratory levels points to the necessity of having a program measure effectiveness based on 

muscular endurance, strength in core, balance and flexibility, and cardio-respiratory fitness.  

The medical research as to the dangers of being overweight and physically inactive is 

voluminous.  The presence of obesity is a well documented contributing and exacerbating factor to 

cardiovascular diseases (CVD), type-2 diabetes, hypertension, certain types of cancers, and sleep apnea 
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(American Heart Association [AHA], 2005).  The magnitude of an overweight firefighter is highlighted 

when the aforementioned CVD concerns are evaluated against the staggering figure that sudden cardiac 

death is rated as the most common cause of firefighter fatalities (National Institute for Occupational 

Safety and Health [NIOSH], 2007). Reported levels of low or inadequate cardiovascular and physical 

fitness status exacerbate this condition (Burton, 2006).  The overarching need to maintain a level of 

fitness in the fire service that addresses the intense physical exertion inherent to the skill set must be 

focused on overcoming the sustained physical efforts that often exceeds working capacity (Mendenhall 

et al., 2005).  This level of effort produces a non-sustainable workload in the form of overexertion and 

stress and the resultant damage to cardiac tissue may be fatal (Hoeger & Hoeger, 2010). Programs that 

target weight loss, especially in the abdominal area where adipose tissue is present, and increases in 

cardiac workload are the best defenses against continuance of CVD (American Heart Association 

[AHA], 2007a). Further, when the functions of fire suppression are evaluated in conjunction with 

increased body weight, there is a clear connection to the dangers of obesity and inactivity (Staley III, 

2008).  The understanding of why to be physically fit in the fire service is well documented.  Knowing 

what it is to be fit may increase the knowledge in identifying how to measure success. Physical fitness is 

a result of efforts aimed at developing the ideal level of cardio-aerobic endurance, strength and 

flexibility in all muscles groups and joints, and achieving and preserving an ideal body weight (Linville, 

2009). Further expanding this definition to include a category of health related fitness also includes the 

attributes of physical fitness as they relate directly to health status and the inclusion of cardiovascular 

and musculoskeletal fitness as well as body composition and metabolism (Warburton, Nicol, & Bredin, 

2006).  The concentration of the attributes of physical fitness as described by Linville and Warburton, et 

al. naturally segues into the methods of how to measure its success.  At the basic level, physical fitness 

has three components: body composition in a proportional percentage representation of the amount of 
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relative fat versus body weight; cardio-aerobic endurance as the ability to exercise muscles for 

prolonged time periods, and musculoskeletal fitness measuring flexibility and strength (Amtmann, 

2009).  Although many variants are present in the current literature across both the medical and 

physiological exercise spectrums, there appears to be a common denominator when the subject of 

indicators of effectiveness is concerned.  Any fitness program that is designed for firefighters must 

include and test for muscular strength and cardiac sustainability (Burton, 2006). Specifically, a physical 

fitness program designed for firefighters should include “multiple measures of muscular strength and 

local muscular endurance, cardiovascular endurance, anaerobic endurance and recovery, flexibility, and 

body composition” (Rhea, 2004, p. 28).  One area of concern that contributes greatly to the overall 

success of a fitness program is the dietary and nutritional component.  “Few lifestyle factors have as 

strong of an influence on an individual’s overall health and physical performance as his or her habitual 

eating pattern” (IAFF, 2008, p. 32).  Eating right for the expected workload can be challenging, 

especially when shift work and call volume are considered.  Couple this with irregular sleep patterns and 

the identification of poor nutritional intake is not difficult to understand.  A solid dietary and nutritional 

plan that integrates the fitness requirements of both job and workouts must be included in the successful 

overall health and fitness program (Faud & Foster, 2006). 

Implementing any type of physical fitness program can be challenging.  Inherently, there are 

barriers that ultimately affect the success of the program.  Private sector work-site physical activity 

programs, which generally are voluntary in participation, report consistently the major barriers to 

effectiveness are a lack of time for performing the activities, lack of the benefits of participation, “poor 

self-efficacy, lack of social support, and self-motivation” (Fletcher, Behrens, & Domina, 2008, p. 419).  

The programs offered in both the private and public sector do share an economic burden in establishing 

and maintaining a plan.  Financially, there are benefits to participation seen in the reduction of injury 
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and medical claims; however, any program enhancements incur an associated increase in capital outlay, 

potentially affecting negatively organizations that are small, have low operating profit margins, or a 

reduced tax assessment (Goetzel, Roemer, Liss-Levinson, & Samoly, 2008) . Fire department fitness 

programs are designed to benefit the most important resource in the agency, the employee.  Difficulties 

arise when the employee may not be convinced that fitness is an attribute of the profession and is not 

modeled by a figure of authority or influence.  This cultural typology of an inherent distrust or resistance 

to change (Schein, 2004) is not unfamiliar to the fire service and constitutes one of the barriers to 

effectiveness of a program.  A mandatory program that is enforced will address the participation issue, 

but health and fitness should be a core value within the organization to adequately combat the cultural 

resistance to fitness (NFPA, 2008). 

Private sector and non-public safety fitness programs offer a different perspective on what 

constitutes effectiveness.  Many corporate private sector programs include some type of physical 

activity, either on-site or through a cooperative agreement with a local fitness club, education on healthy 

eating habits, and personal resilience through stress management and reduction (Hunnicutt & Leffelman, 

2008).  As the private sector derives success from profits, a natural tendency is to identify areas of 

savings.  In relation to a fitness program, successful participation equates to increased worker 

productivity and decreases in short and long-term disability claims (Burton, McCalister, Chen, & 

Edington, 2005). In addition to these measureable productivity scales, the decreased utilization of sick 

leave and a shorter return to work time when ill are benefits to both company and employee (Carruth & 

Carruth, 2009). Further, as demonstrated in a successful fitness program at the Northern California 

district of United Parcel Service (UPS), specialized athletic clinics targeting industry-specific ergonomic 

and body mechanics reduced injury rates 50 percent in 2004 and worker’s compensation costs by 60 

percent in 2005 (Robinette, 2007). The UPS example reinforces the position that effectiveness and 
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testing must be based on the type of industry and its specific needs and movement nuances (Hoffman, 

2006). 

The largest non-public safety example of a physical fitness program is represented by the United 

States military service branches.  The U.S. Army, Navy, Air Force, Marine Corps, and Coast Guard all 

utilize a standards-based, age and gender relative program that tests for mobility, endurance, muscle 

strength, and cardiovascular endurance (Smith, n.d.). All branches test using sit-ups, push-ups and a run 

ranging from 1.5 miles (2.4 km) for the Navy, Air Force, and Coast Guard, 2 miles (3.2 km) for the 

Army, and 3 miles (4.8 km) for the Marine Corps.  In addition, the Coast Guard also requires a 12 

minute swim. The program for each branch measures success by maintaining the standards set for each 

age group and gender. 

The literature review provided a range of informative answers to the research questions.  In 

regards to analyzing how other fire agencies measure success, the available published data is limited.  

The information that is relevant shows that many agencies have adopted the guidelines of the WFI.  The 

decision as to method of evaluation and levels of success are at the discretion of the administering 

agency. Additional data will be beneficial in this study.  The depth and detail of information from the 

medical community on the indicators of effectiveness in a fitness program is voluminous. The data 

reviewed leads the researcher to conclude that the sources presented for this study constitute an accurate 

and credible base for which to measure success. The barriers to implementing a program are well 

documented for the private sector, but lacking in the public safety realm. Additional data is required to 

adequately address this area of the study.  Fitness programs in other non-public safety organizations 

again are well documented and provide a representative view of the various methods for measuring 

effectiveness.   
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This literature review influenced the scope and direction of the study by identifying the need for 

more data targeted towards the functioning fitness programs of fire agencies in regards to the methods of 

measurement for success and barriers to implementation. The findings of the medical community and 

non-public safety organizations are consistent throughout examination and provide valid information. 

Specific data in this area targeted for the Metro West fitness program and its components will be 

beneficial.  The procedures for the study will address the need for further data collection in the 

aforementioned areas. 

Procedures 

A literature review began during attendance of the Executive Development course from 

September 21, 2009, through October 2, 2009.  The National Fire Academy’s Learning Resource Center 

provided a comprehensive collection of industry-specific material pertaining to fitness programs, 

wellness practices, and medical practitioner documents relating to types of fitness in the fire service. 

Various search terms, such as “fitness programs, effectiveness of fitness, firefighter fitness programs, 

and fitness program evaluation” were used to guide the on-campus search. Additional research and 

literature review continued post-attendance at Webster University’s Emerson Library in Webster 

Groves, Missouri during November of 2009 and visits to the University of Arizona’s Main Library in 

Tucson and Grand Canyon University’s Fleming Library in Phoenix from December 21, 2009, to 

December 29, 2009. The fifth edition of the Publication Manual of the American Psychological 

Association was used to document references and citations throughout this research study. 

The analysis of the literature review provided direction as to the need for more specific data in 

regards to how other fire departments measure effectiveness of participation in a fitness program and the 

barriers to success. Further, as the medical opinions are well documented, a narrower focus on the 
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attributes of the Metro West program was needed. Obtaining this data was accomplished through the 

design of three survey instruments and interviews with the Metro West program designer and physician. 

A survey instrument for general fire department distribution was designed to obtain data on the 

presence of a fitness program, mandatory versus voluntary participation, the use of peer fitness trainers 

as a component of the program, the use of a dietary and nutrition component, the method of measuring 

effectiveness, and barriers to success (Appendix A). This survey was designed using a web-enabled 

survey solution from formspring.com. The survey and its link were requested for inclusion to the 

National Society of Executive Fire Officers (NSEFO) mail list on January 22, 2010, and the United 

States Fire Administration’s Training and Data Exchange Network (TRADENET) on February 2 and 

February 5, 2010. At the time of the requests, NSEFO had 609, and TRADENET 33,203 registered 

members respectively.  

A survey instrument for Metro West employees was designed to obtain data on fitness program 

use and frequency, off-duty fitness activities that may influence program use and results, the use of the 

prescribed, personalized program, and opinions on the effectiveness of the current fitness program.  This 

survey (Appendix B), designed again by formspring.com, was delivered through inter-department 

electronic mail to all 97 employees on January 22, 2010.  

A survey instrument for the Metro West peer fitness trainers was designed to obtain data on the 

frequency of consultation, the effectiveness of peer fitness trainers to the program, and suggestions for 

the program. This survey (Appendix C), designed with the formspring.com platform, was distributed to 

all 13 peer fitness trainers by inter-department electronic mail on January 22, 2010. 

The medical opinions discovered in the literature review were consistent across the spectrum of 

practitioners.  Specific medical data for the Metro West fitness program was obtained from Nathan 

Place, ATC, CSCS, the NFPA 1583 Health and Fitness Coordinator and program designer, and Steven 
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Sanders, MD, the NFPA 1582 Fire Department Physician.  Each individual was contacted by telephone 

on January 25, 2010, to ascertain the best method of conducting a brief interview. Due to schedule loads, 

the decision to conduct the interview via electronic mail was made.  The narrative questions (Appendix 

D) sought data on the elements of a successful fitness program, the indicators of success in a program, 

and the methods of measurement for success.  The questions were included in the body of an electronic 

mail message sent to both individuals on January 27, 2010. 

Individual data for each employee’s annual fitness test was requested from Excel Sports and 

Fitness on January 27, 2010. To protect the anonymity of each employee from the researcher, names and 

ID numbers were redacted from the delivered data spreadsheet. The aggregate data set (Appendix E) 

examined weight, BMI, percentage of body fat, resting blood pressure and pulse, recovery blood 

pressure and pulse, VO2 Max, CV category, abdominal circumference, grip strength, hurdle step, in-line 

lunge, trunk flexion, sit ups and push-ups. In addition, an internal audit of on-duty injuries was 

conducted by analyzing data supplied by Missouri Employers Mutual Group (MEMG), Metro West’s 

workman’s compensation insurance carrier. MEMG supplies annual reports and these were available 

dating back to 1996.  The number and types of injury, based on the coded classification supplied by 

MEMG, were extracted for each year and transferred for analysis to a separate spreadsheet for charting. 

Additionally, an audit of the recorded training hours for the department from the Firehouse Software 

records management system was performed searching for all entries in the physical training category. 

Survey returns were closed on March 1, 2010, and tabulation, analysis, and charting were 

performed using Microsoft Excel. 

The limitations to the procedures set forth for this study include the potential of low return rate 

from all of the survey instruments, incomplete surveys, and self-report data  within the Metro West 

employee and peer fitness trainer surveys.  Although each of the survey responses was delivered 
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anonymously through a third party web server, all Metro West employees were aware of the subject 

matter of this study.  As the component questions dealt with facets of the fitness program, there is the 

potential that some respondents may have answered as to what they believe the researcher wanted to 

hear (Leedy & Ormond, 2010). Additional limitations in the form of internal validity threat are noted in 

the interviews with the health and fitness coordinator and the fire department physician.  Each of these 

individuals has conversed on the design, feasibility, and maintenance of the fitness program and holds a 

vested interest in the success of the program; responses may be weighted towards a positive outcome 

(Creswell, 2009).  

Results 

Analysis of the returned surveys was used in developing and refining answers to the research 

questions not answered in the literature review. In analyzing returns as to what other public safety 

agencies use to measure the effectiveness of their programs, the number of surveys returned on the 

general fitness program was 77.  The distribution audience for the survey was calculated at 33,812 using 

figures supplied by the USFA and NSEFO.  This reflects a return rate of 0.002%. 
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Figure 1.  Responses of fire agencies (n=77) as to presence of fitness programs, status, use of 

 peer fitness trainers, dietary components, and effectiveness. 

_____________________________________________________________________________  

  Of the surveys returned, 84% of the respondents had an established fitness program, 40% of 

these programs were mandatory.  Peer fitness trainers are utilized in 48% of the programs and dietary 

and nutrition components are present in 36% of the responding agencies. Fitness programs are reported 

to be effective in 57% of the respondents. The methods of measuring effectiveness were noted on 47 of 

the returned surveys with 13% using interest and participation, 6% using percentage of body fat, 9% 

using cardiac risk factors, 17% using a decrease in workmen’s compensation claims, 49% using the 

results of annual medical and physical testing, and 6% using evaluation of sick time as measuring tool 

(see Table 1).  
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Table 1 

Measuring Methods of Fitness Program Effectiveness (n=47) 

___________________________________________________________________________________ 

 

Interest and participation         6 

Measuring Methods        Number of Responses 

Percentage of body fat         3 

Cardiac risk factors          4 

Decrease in workmen’s compensation claims      8 

Results of annual medical and physical tests       23 

Evaluation of sick time usage         3 

___________________________________________________________________________________ 

The indicators to effectiveness of a fitness program as noted in interview responses (Appendix F) 

with Metro West NFPA 1583 Health and Fitness Coordinator and program designer, Nathan Place, and 

Steven Sanders, MD, the NFPA 1582 Fire Department Physician indicate that any program must be 

employee focused and supported by management.  One indicator reported by both subjects was that 

using the program will produce measureable results such as weight loss and the prevention of injuries. 

Objective hard data points such as blood pressure, cholesterol, percentage of body fat, and body mass 

index are also tools that produce comparable results. The health status and general feeling of the 

employee should be considered in evaluating effectiveness.  

Barriers to effectiveness of a fitness program were noted on 75 of the 77 returned general fire 

agency surveys. Three percent report lack of a policy for participation, 7% having no fitness standards or 

evaluations, 11% time constraints or call volume, 23% costs of implementing and maintain a program, 
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5% the lack of peer fitness trainers, 13% a general lack of interest in fitness, 12% the mandatory 

enforcement of a program, 16% the lack of accountability for participation, 5% nutrition issues, and 5% 

resistance from the labor organization as barriers to effectiveness of a fitness program (see Table 2). 

Table 2 

Barriers to Effectiveness of a Fitness Program (n=75) 

               

 

No policy for participation          2 

Barrier          Number of Responses 

No fitness standard or evaluation         5 

Time constraints/Call volume          8 

Costs of program           17 

Lack of peer fitness trainers          4 

Mandatory enforcement          9 

Lack of accountability for participation        12 

Nutrition issues and eating habits         4 

Resistance from labor organization         4 

               

The analysis of sources from the literature review evaluating what other non-public safety 

organizations having a fitness program use to measure effectiveness  show a separation between 

organizations that have a physical component in the delivery of services.  Program participation, 

utilization of sick time, shortened return to work time, and decreases in short and long-term disability 

claims are seen in the business sector whereas compliance to established fitness standards based on age, 

gender, and job description are observed in the military service branches. 
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Specific fitness program data was analyzed from the 56 Metro West employees who responded 

to the distributed survey (see Figure 2).  This represents a 58% return rate. 

 

Figure 2 Frequency of participation in the Metro West fitness program (n=56). 

   __________________________________________________________________________________ 

In evaluating the respondents, 11% never participate in the departmental fitness program, 3% 

participate less than once a week, 7% once a week, 18% twice a week, 50% 3 times a week, and 11% 

more than 4 times a week. 
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Figure 3 Responses of Metro West employees (n=56) regarding off duty physical activities, 

 adherence to contracted fitness program, and effectiveness of the program. 

___________________________________________________________________________________ 

 Ninety one percent of the employees participate in some type of off-duty physical activity.  The 

customized Excel Sports and Fitness program is followed by 18% of the staff and 68% of the employees 

feel the fitness program is effective (see Figure 3).  

The Metro West Peer Fitness Trainers returned 9 surveys.  This represents a 69% return rate.  

The trainers report that 11% are never utilized, 55% are consulted very little, 11% receive requests 1-2 

times per month, and 22% are consulted 3-4 times per month (see Figure 4). 
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Figure 4 Peer Fitness Trainer Frequency of Consultation (n=9). 

__________________________________________________________________________________ 

Eight of the peer fitness trainers, representing 88%, feel they are an effective tool in our fitness 

program. The suggestions for the fitness program include company officers being held accountable for 

training and incentives for participation in 22% of the surveys, mandatory assignment of a peer fitness 

trainer to each employee in 33% of the responses, and 11% each for a greater emphasis on fitness from 

the top of the organization and consequences for non-participation (see Table 3). 

Table 3 

Peer Fitness Trainer Suggestions for the Metro West Fitness Program (n=9) 

 

___________________________________________________________________________________ 

Company officers responsible for training       2 

Suggestions         Number of Responses 

Incentives for participation         2 

Mandatory assignment of trainers        3 



Identifying the Effectiveness     32 

Greater emphasis on fitness from management      1 

Consequences for non-participation        1 

 

The numbers of injuries experienced annually by Metro West employees since 1996 is at least 20 

(see Figure 5).  This number peaked at 45 in 2001. For the analysis period 1996-2001, a total of 454 

injuries were recorded. 

 

Figure 5 Injury Frequency by Year 1996-2009 (n=454). 

___________________________________________________________________________________ 

  Burns account for 3%, ruptures 5%, environmental exposures (heat exhaustion, hypothermia, 

insect or wildlife bites) 3%, crushes 1%, fractures 1%, contusions 11%, foreign bodies 2%, fluid 

exposures 5%, multiple occurrence (more than 1 body part or systemic involvement) 7%, lacerations 
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12%, and strains 50% as the types and frequencies of injuries experienced in this period as a percentage 

of total occurrence (see Figure 6).  

 

Figure 6 Injuries by Type 1996-2009 (n=454) 

____________________________________________________________________________________ 

 

Employee fitness testing results for 2007 and 2008 were obtained from the Health and Fitness 

Coordinator for analysis. The data set included test results for 90 employees in a Microsoft Excel 

spreadsheet.  Of these 90 records, 51 were eliminated from analysis due to missing data for each year’s 

testing process. This represents a 57% loss of aggregate data. The remaining records were analyzed and 

averaged resulting in a 0.3% increase in body weight, 3% decrease in BMI, 12% decrease in body fat 

percentage, decreases in blood pressure and pulse in both resting and recovery phases, no change in CV 
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category, a decrease in right and left grip strengths of 11% and 9% respectively, 4% increases in both 

right and left hurdle steps, increases in both right and left lunges of 4% and 13% respectively, a 7% 

increase in trunk flexion, and increases in the number of sit ups and pushups by 9% and 27% 

respectively. 

Departmental training hours were available dating back to 2003.  Each year included the number 

of employee entries for participation in physical training, and the total hours (see Table 4). 

Table 4 

Training Hour Totals, 2003-2009 (n=18,696) 

___________________________________________________________________________________ 

 

2003     3        3 

Year    Employees                    Total Hours 

2004     3170        4111 

2005     2595        3379 

2006     2073        11,634 

2007     2572        3141 

2008     3949        4379 

2009     4329        4737 

 

Discussion 

The findings of the study data show some marked deficiencies in areas of data entry, collection, 

and noted limitations.  Particularly troublesome is the exclusion of 57% of fitness testing results due to 

missing data or errant entry.  With the formalized testing program only in effect for two years, this data 

loss represents a massive obstacle to validity of the current program. Inferential analysis does provide 



Identifying the Effectiveness     35 

some baseline information to build the program around, but accurate data collection must be emphasized 

and enforced before any program modifications can realistically be considered.  The research questions 

were augmented with the survey and interview instruments and results were consistent with what was 

discovered in the literature review. The overwhelming opinion of the surveyed fire agencies agree that 

the measuring method used for effectiveness is a fitness testing program. The development of such a 

program provides the tools and data analysis needed to ensure that both fitness and overall improvement 

of health are monitored (Orange County Fire Authority, 2006). Targeting specific problem areas that 

historically impede performance, such as body weight, body fat, and the aerobic stamina needed for 

extended, high-intensity work loads are noted in the survey responses under cardiac factors and 

extensively supported by the need for design programs that target endurance, weight distribution, and 

muscular strength (Rhea, 2004).  When cardiac issues are considered in a causal relationship to 

firefighter sudden death (Staley III, 2008), identifying the dangers of a trend in increasing body weight 

and its effect on risk factors identifies an area of concern in the Metro West data set.  Although the 

change in body weight was slight, this is a trend that could have devastating effects in the future by 

increasing the incidence of cardiovascular disease and its resultant damages (NIOSH, 2007). Analyzing 

the benefits of body mass index (BMI) versus body fat percentages as an analytic tool in the evaluation 

of obesity and weight gain in the current program has its advantages. Because the BMI does not directly 

measure the percentages of body fat present, this system appears to provide a clearer representation of 

the status of obesity than body weight alone (Hoeger & Hoeger, 2010). A specific finding in the study 

that merits note is the lack of a clearly identified measurement in core muscular strength and cardiac 

conditioning.  As Burton (2005) noted, any program that has benefits for a firefighter must test and 

measure muscular strength and cardiac sustainability. With no specific responses identifying this 
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measure, although these may be a core component in an adopted WFI program, the need to seriously test 

and evaluate these two parameters in establishing benchmarks is critical. 

Effective fitness programs, regardless of the system, share a common unifying factor: 

participation.  In both public and private settings, the consistent theme of success centers on the 

employees using the program.  The study results parallel the findings of the literature review in that 

barriers to effectiveness include lack of participation and time for the program (Fletcher et al., 2008) and 

also the need to evaluate the costs of implementation and annual maintenance (Goetzel et al., 2008). 

Costs of the program are not identified as a barrier within Metro West as the current offering is funded 

for both implementation and maintenance. This leaves the factor of participation in the program open for 

scrutiny. Evidence of correlation between study results and the literature review are seen in the disparity 

of results in the Metro West employees.  Fully 42% of the staff did not return a survey and of those that 

did, 39% do not participate in a manner consistent with a mandatory offering.  This could be attributed 

to a cultural viewpoint that fitness is not a core value (NFPA, 2008) within Metro West and that the 

influence of company officers in modeling this core value will combat the cultural typology of 

resistance to change (Schein, 2004). No matter the explanation attributed to the lack of use or interest, 

the personal and organizational benefits will not be realized until this issue changes. 

The current fitness program in use within the Metro West Fire District appears, inferentially, to 

have benefits based on the collected data.  There is a marked disparity within the data sets that lead the 

researcher to believe that several opportunities for improvement are present. With only 58% of the 

employees responding, the need to ensure that the program offers what is needed and not just a packaged 

product is essential.  Although the program is in place, an astounding 82% of respondents do not follow 

the parameters of the program designed by Excel. This clearly identifies the need to model the program 

by analyzing design and delivery. The participation rate also seems to be affected by the level of 
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physical activity when off-duty.  Perhaps the employee who utilizes his or her own fitness plan while 

off-duty feels that activity while working negatively affects their plan or compensates for the 

interruptions from calls for service.  Regardless, the fact the majority of employees are not utilizing the 

Excel plan may also be related to the directions of the vendor, who encourage some type of physical 

activity, whether through the formalized program or a personal plan.  Although the intentions of this 

request are noble and practical, this exacerbates the culture of non-compliance unnecessarily. 

In areas of participation and accountability, there are wide gaps in what is practiced and what is 

reported. Examination of the training hours shows that the hours reported to be spent on physical 

activity do not match what is viewed personally by the researcher on a daily basis. It is known that in 

some instances these hours are fabricated. In addition, accuracy in data entry continues to be an issue 

both internally and externally. The errors are well noted with the invalidation of the external testing set. 

Internally, the recorded training hours were analyzed individually to account for the 194% increase in 

hours in 2006 from the average of all other years. Four errors were noted, with one single entry of 8,761 

hours accounting for the majority of the error.  Further, with the program being a mandatory offering, 

even the hours recorded should have some resultant, causal relationship with the fitness program results.  

Even though there are levels of improvement noted in testing from 2008 to 2009, there should be 

marked changes in all testing categories.  

The internal view of the program is that it is effective; however, this effectiveness is based on the 

opinions of only 40% of the employees and these results may fall into the self-report category as noted 

in the study limitations.  Far from a majority when health concerns are evaluated, the predominant 

opinion is that as an entity, we are expending valuable resources on a product that is either not used, or 

could be better.  Nowhere is this viewpoint of resources more apparent than in the peer fitness trainers.  

With only 9 of 13 trainers responding, the cultural issue of acceptance again appears. This should not be 
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the case as these are members who made the conscious decision to raise the bar of awareness and 

influence others to participate. To wit, two-thirds of the trainers are either used very little or not at all.  

Despite this, they feel that they are an effective tool in the fitness program. 

The benefits of the current fitness program may be supported by the adjusted data, but there are 

still the dangers of statistical outliers influencing the results.  The true measure that can be objectively 

recorded lies in injuries. Based on the relationship between the current fitness program and injury 

reports, there appears to be a trend in decrease of injuries since the formalized introduction of the current 

fitness program. Overall, a decrease is seen generally since the highpoint of 2001. Throughout the 

spectrum of analysis, sprains and strains are shown to consistently be the leader each year as the type of 

injury experienced by frequency topping 50% annually.  This correlates positively to the need for 

increases in core muscular strength and flexibility.  There are no direct relations that can be proven in 

the identified trend decrease and participation in the fitness program, although inferentially, there may 

be benefits. Caution is advised in developing this theory as the reporting procedures for injuries are 

greatly influenced, statistically, by the number of injuries that are reported as on duty but in fact may 

have occurred in the off-duty setting and may not have been prevented or minimized at all by 

participation regardless. 

Fitness through physical activity is traditionally seen as the standard for maintaining health. 

However, there is a need to address the benefits and challenges that proper nutrition adds to the overall 

fitness product.  With the presence of some type of dietary component reported in over a third of the 

general fire agency respondents, there are advantages to implementation, but the costs of adding this 

module are also reported to be prohibitive. The benefits of including nutritional counseling are clear 

when the possibility exists that any fitness progress achieved through duty day participation may be 

negated through poor meal choices (Faud & Foster, 2006).  
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The results of this study for Metro West and its fitness program highlight the perceived benefits 

and need for this offering but also the difficulties in statistically assessing a program that is in its 

infancy. Further, there is a need to continue to provide a program but the opinions and data expressed by 

those who utilize the system are clear. One main implication that is identified is the acknowledgment 

that the program as delivered today appears to be effective across broad categories but may actually be 

ineffective when data mining is performed on future valid results. As a “mandatory” program, an 

associated implication is that accountability is lacking for participation and data that matches what the 

program is designed to deliver and what is required for mid-level management. Further, if the program is 

mandatory, it will only be effective for duty days.  For suppression personnel, this is 10 days per month, 

average.  There are more times away from the program and its benefits that may entice personnel to shy 

away from the habits of good health. The need for the cultural change in accepting health as a way of 

life and not just employment is critical.  

Recommendations 

The results highlighted in this applied research project lead the researcher to conclude that there 

are opportunities for improvement in the Metro West Fire District’s fitness program in the areas of 

measurement, participation, analysis, and accountability. The following recommendations are offered 

for achieving these levels of improvement: 

1. Develop a policy that includes the elements of the fitness program and enumerates 

participation as being mandatory. 

2. Develop an annual fitness test that includes the measuring parameters of body weight, 

body fat percentage, BMI, core muscle strength, flexibility, and cardio-aerobic 

conditioning through evaluation of maximal venous oxygen uptake. 
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3. Evaluate the current practices for accountability of participation in the fitness program to 

ensure that all members do indeed participate. Strong consideration should be given to 

developing a system for addressing non-participation. 

4. Increase the use of the peer fitness trainers throughout the organization by mandating 

consultation with reporting requirements linked to the fitness test. 

5. Evaluate the current program vendor for efficacy in design and delivery and consider the 

exploration of other vendors and programs. 

6. Add a dietary and nutritional component to the current plan that includes healthy eating 

habits and sample menus. 

7. Ensure that all data results from testing and participation are accurate to increase validity. 

8. Initiate additional analysis in the form of data mining to identify a causal relationship 

between participation in the fitness program and a reduction in injuries and improvement 

of general health. 

9. Continue to monitor and analyze the progress of the current program and future 

modifications to identify emerging trends for continual improvement. 

Recommendations for future researchers interested in replicating this study are based in 

the difficulties experienced in validating data.  A tremendous effort was expended in ensuring 

that the aggregate data from the fitness testing results was valid for statistical analysis.  This 

burden could have been reduced through diligent monitoring while the initial data was entered 

into the system.  Although there may be challenges in this arena when external vendors are 

employed, a system of checks and balances can be realized by spreadsheet formulas and error 

messages when data do not correlate or are missing. Additionally, opinions were important when 

evaluating the Metro West program as culture and acceptance were contributing factors.  With 
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this stated, effectiveness is truly realized when measureable data and processes are analyzed.  It 

is recommended that emphasis be placed on the objective components of a program, particularly 

an incumbent offering that has historical data and time on its side. The need to rely heavily on 

inferential conclusions was apparent in our program that has only two years of data and of that, 

over half was invalid. 
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Appendix A 
 

EFO Fitness Survey-General Distribution 
 
 
 
My name is Ed Beirne, Assistant Chief with the Metro West Fire Protection District. I am asking for 
your assistance with an EFO applied research project for my first year Executive Development course. 
Please take a few moments to provide some feedback on your department's fitness program. I 
appreciate your help in this project. 
 
Department Name & Location* 
Location is City and State or Province 
 

Does your department have a physical fitness/wellness program?* 
Yes 
No 
If your answer is "no" the survey is complete. 
 
Is participation voluntary or mandatory? 
Voluntary 
Mandatory 
 
Are peer fitness trainers a component of your fitness program? 
Yes 
No 
 
Does your program include a nutritional component? 
Yes 
No 
 
Is your fitness program effective? 
Yes 
No 
If "Yes", how/what do you use to measure program effectiveness? 
 
 
What do you view as barriers to effectiveness of your program? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
http://www.formspring.com/forms/?808151-ymI5yFkdF5 
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Appendix B 
 

Metro West Employee Fitness Survey 
 
 
How often do you participate in our Health & Fitness program?* 
 
Do you participate in any off-duty fitness activities?* 
Yes 
No 
 
If you have off-duty fitness activities, what are they? 
 
Do you follow the personalized Excel Fitness plan or your own program? * 
I utilize the Excel plan 
I follow my own plan 
 
Do you feel our fitness and health program is effective?* 
Yes 
No 
 
Why?*  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
http://www.formspring.com/forms/?817607-r6SuQ1siFT 
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Appendix C 
 

Metro West Peer Fitness Trainer Survey 
 
 
 
How often are your services as a peer fitness trainer utilized?* 
 
Do you feel that the peer fitness trainers are an effective tool in our fitness program?* 
Yes 
No 
 
What suggestions would you have for our fitness program? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 http://www.formspring.com/forms/?817662-r6SuQ1siFT 
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Appendix D 
 

Interview Questions for Dr. Steven Sanders and Nathan Place 
 

 I am working on an applied research project as a component of my Executive Fire Officer 

Program through the National Fire Academy. My project is an evaluation of our current physical 

fitness and health and wellness program. Specifically, I am trying to determine what we should 

use to measure effectiveness of participation.  As our sponsoring medical and training experts, I 

would like your professional input and also opinions as to our program.  I have three questions 

that I would appreciate your thoughts on regarding the program: 

1. What are the elements of an effective fitness program? 

2. What are some indicators of success in the program? 

3. What method would you use to measure successful participation? 

 Thanks for reviewing the questions and your responses. Please contact me if you have 

any questions. 

Edward M. Beirne 
Assistant Chief, Special Operations / Chief Training Officer 
Metro West Fire Protection District 
Phone – 636.458.2100 extension 134 
Cell – 636.262.3303 
Fax – 636.458.2199 
Email – edbe@metrowest-fire.org 
Website – www.metrowest-fire.org  

 
 

 

 

 

 

 

mailto:edbe@metrowest-fire.org�
http://www.metrowest-fire.org/�
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Appendix E 
Aggregate Fitness Testing Data 2008-2009 

 
Weight '09 Weight '08 BMI '09 BMI '08 BF % '09 BF % '08 Resting HR '09 Resting HR '08 

135 135 24.9 24.9 30.1% 30.1% 66 66 
155 150 20.8 20.1 12.9% 12.8% 76 96 
159 159 23.3 23.9 12.1% 22.5% 60 60 
159 224 26.9 30.1 19.1% 20.1% 88 86 
162 168 24.3 25.8 9.9% 19.0% 62 56 

165.2 206.4 23.4 28.3 11.2% 21.7% 76 70 
166 161 26.4 24.7 20.7% 19.8% 72 74 
168 168 25.2 25.8 10.3% 14.4% 80 66 
168 239 22.6 31.1 14.2% 23.8% 56 68 

178.4 198.6 29.1 32.4 22.0% 23.0% 88 74 
179.4 197 23.3 29.6 13.9% 22.8% 74 74 
179.6 182.4 25.5 25.9 16.7% 19.6% 62 80 
183.6 182.8 25.2 25.1 16.7% 17.8% 74 84 
184 179 25.2 25.4 14.4% 18.9% 72 62 
184 202 29.3 31 30.3% 23.2% 74 76 

184.8 221.2 26.8 33.2 16.2% 23.2% 86 60 
186 185 25.5 25.4 16.9% 20.2% 74 54 

186.2 191 25 25.6 10.3% 13.0% 64 80 
187.4 176 30.5 28.7 24.8% 22.3% 70 74 
188 180.2 28.5 27.1 28.5% 27.7% 72 66 
189 174.6 27.4 22.7 17.9% 17.5% 69 64 
192 236.6 31.3 33.6 21.9% 26.6% 78 88 
194 181 29.1 27.2 18.4% 22.0% 74 72 

197.6 209.8 27.1 31.5 9.3% 21.5% 64 84 
197.8 197 31.5 31.4 17.3% 21.2% 80 72 
200.8 195 27.6 26.8 24.9% 23.8% 60 64 
203 199 32.3 28.2 25.4% 22.2% 92 60 

204.6 201 31.4 30.9 25.1% 28.9% 70 72 
206 248.2 30.9 33.3 20.1% 17.2% 66 58 

206.3 243 26.8 31.6 9.9% 22.9% 60 72 
206.8 201 25 24.3 16.8% 19.9% 66 66 
207 206.2 27.8 27.7 20.8% 20.7% 58 64 
208 212 31.2 30.8 14.9% 19.2% 74 70 

208.4 183.8 28 23.9 22.8% 16.4% 66 70 
209.6 205 29.7 29.1 20.5% 22.1% 76 64 
209.8 202 30.4 29.3 20.6% 24.6% 68 80 
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Weight '09 Weight '08 BMI '09 BMI '08 BF % '09 BF % '08 Resting HR '09 Resting HR '08 
211.8 215.4 26.1 26.6 21.9% 22.8% 60 60 
212.6 209 36.8 36.2 26.8% 28.8% 84 80 
212.6 186 29.2 29.6 15.5% 37.0% 64 98 
214.6 251.2 28.8 36.4 19.4% 24.8% 68 60 
216.8 222 29.1 28.9 22.8% 24.0% 70 74 
219.6 217.6 27.9 27.7 16.6% 18.7% 90 96 
222.5 159 29.9 26.9 16.1% 18.1% 82 92 
223.4 225 33.5 33.8 23.1% 24.6% 76 68 
224.2 217 31.8 30.8 17.9% 24.9% 80 70 
224.4 236 30.1 31.7 24.2% 27.0% 82 88 
225.6 226 30.9 31 23.0% 22.4% 88 76 
231 187 33.5 27.1 22.1% 19.6% 66 70 
232 161.4 32.9 23.4 24.5% 11.7% 80 56 

237.6 284 31.9 39 20.8% 30.8% 72 78 
237.8 234.9 30.3 29 22.3% 21.8% 70 94 
238 246 34.5 35.7 23.9% 26.3% 80 120 

239.2 215.4 31.1 28.9 21.1% 18.7% 100 72 
245.4 263 32.9 35.3 24.5% 24.9% 58 60 
250 236 36.3 33.5 26.6% 25.6% 84 80 
257 252 34.5 33.8 22.9% 24.0% 80 84 
260 182 34.9 26.4 19.7% 18.7% 70 56 
269 267 39 37.9 26.2% 26.9% 72 74 

283.2 189 38.9 30.1 30.3% 29.0% 88 82 
288 273 38.7 36.7 27.4% 27.2% 64 68 
305 221.6 43.3 29.8 29.6% 19.4% 96 80 

        207.9 206.2 29.6 29.4 20% 22% 73.6 73.5 
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2 min Recover  '09  2 min Recover '08 VO2 Max '09 VO2 Max '08 CV Cat '09 CV Cat '08 

129 129 30.2 24.3 Avg Good 
138 156 45 29.6 Exc Good 
115 130 40.3 38.6 Good Exc 
119 130 34.9 28.8 Good Exc 
108 123 40.3 33.8 Good Good 
127 145 34.8 28.8 Good Exc 
126 138 40.3 33.8 Good Good 
142 115 55.5 32.3 Exc Exc 
105 125 57.2 25.1 Exc Good 
136 133 34.9 26 Good Good 
141 130 45 32.3 Good Exc 
120 134 40.3 30.6 Good Good 
112 121 50.4 27.5 Exc Good 
110 119 40.3 39.9 Good Exc 
120 140 40.3 28.5 Good Good 
99 121 34.9 29.3 Good Good 

133 132 40.3 28.5 Good Good 
106 124 57.2 34.9 Exc Exc 
126 136 40.3 30.6 Good Good 
121 133 34.9 27.6 Good Good 
120 122 42.4 49 Good Exc 
149 150 40.3 21.8 Good Avg 
137 144 45 30.6 Exc Good 
126 154 34.9 26 Good Good 
125 126 33.8 25.1 Avg Good 
111 127 40.3 26 Good Avg 
149 130 40.3 25.1 Good Good 
106 126 40.3 28.5 Good Good 
136 104 30.2 34.9 Avg Exc 
114 124 40.3 30.2 Good Avg 
135 137 50.4 40.2 Good Exc 
105 112 38.3 25.1 Good Good 
127 127 38.3 26 Good Avg 
132 137 45 31.1 Exc Good 
125 129 34.9 26 Good Good 
131 132 40.3 29.6 Good Good 
121 150 40.3 26.8 Good Avg 
129 139 30.2 27.6 Avg Good 
112 148 45 24.1 Exc Avg 
101 103 34.9 23.4 Good Avg 
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2 min Recover  '09  2 min Recover '08 VO2 Max '09 VO2 Max '08 CV Cat '09 CV Cat '08 

123 147 34.9 26 Good Good 
129 137 33.5 24.1 Avg Good 
114 112 40.3 28.5 Good Good 
119 127 34.9 31.7 Good Good 
128 129 40.3 26.8 Good Avg 
140 136 40.3 29.6 Good Good 
111 139 34.9 26.4 Good Good 
105 113 34.9 34.9 Good Exc 
110 147 31.7 24.3 Avg Avg 
120 130 34.9 29.6 Avg Good 
144 156 26.8 24.3 < Avg < Avg 
138 138 40.3 26 Good Avg 
136 136 38.2 26 Good Good 
129 137 33.5 27.6 Avg Avg 
134 148 34.9 27.7 Avg Avg 
101 99 34.9 27.6 Good Good 
132 149 30.2 24.3 Avg Avg 
128 143 34.9 29.6 Avg Good 
120 126 27.5 24.3 Avg Good 
126 132 30.2 23.4 Avg Avg 
126 121 34.9 22.1 Good Avg 

      123.6 131.8 38.5 28.7 Good Good 
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Abd (cm) '09 Abd (cm) '08 Push-ups '09 Push-ups '08 Sit-ups '09 Sit-ups '08 

86 86 23 23 22 22 
76 79 34 24 53 27 
92 95 32 23 60 48 
94 101 35 7 50 25 
88 91 80 24 35 42 
83 97 50 36 55 51 
92 89 54 59 78 78 
87 86 86 77 56 69 
86 114 44 28 78 45 
99 105 49 45 52 31 
89 101 45 45 51 61 
98 104 55 42 48 50 
90 91 67 54 85 75 
93 89 28 30 45 44 
95 103 25 48 41 33 
96 107 50 30 54 50 
98 100 42 37 64 60 
88 89 50 56 105 52 

101 97 56 55 55 49 
95 92 41 39 48 41 
92 90 49 26 51 68 

103 114 30 36 42 40 
99 94 50 41 54 47 
99 109 65 46 66 34 

106 103 50 26 48 28 
107 103 38 37 54 60 
104 102 25 10 28 28 
109 110 25 21 50 63 
105 105 23 65 23 55 
92 111 41 17 74 35 

101 98 36 36 60 57 
103 102 45 32 40 50 
97 99 47 42 62 60 

100 91 40 36 58 44 
109 109 21 12 40 32 
106 108 36 10 45 52 
105 105 55 49 60 60 
116 115 38 30 44 43 
99 96 70 30 57 36 
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Abd (cm) '09 Abd (cm) '08 Push-ups '09 Push-ups '08 Sit-ups '09 Sit-ups '08 
102 121 30 10 45 22 
108 109 40 25 43 43 
103 106 42 33 56 37 
103 96 40 25 36 29 
111 111 79 68 59 66 
111 107 35 32 41 44 
110 112 26 23 28 40 
109 106 40 31 56 55 
108 91 45 37 40 50 
110 82 14 45 21 58 
107 131 50 32 40 33 
112 111 20 16 38 39 
116 116 33 24 40 33 
116 99 31 30 60 43 
121 121 43 28 52 34 
116 109 31 38 50 50 
116 111 36 31 48 61 
110 96 90 49 76 58 
129 127 50 31 32 46 
132 101 14 19 20 32 
123 119 35 20 45 40 
138 106 28 40 37 31 

      103.1 104.0 41.6 33.0 48.9 45.0 
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Appendix F 
 

Interview Responses from Dr. Steven Sanders 
 

 Measuring is the hard part-it has to be easy, accurate, and reproducible. Several points 

can be measured to judge success: 

 Customer satisfaction: Do they feel better, subjective? Something like a 5 scale for (1) 

worse up to major improvement (5) for things like sleep, daytime energy, exercise 

tolerance, overall satisfaction, and are they actually exercising (did they change their 

habits?). 

 Injury prevention. A common example to look at is the total number of back injuries on 

the job before and after the program. 

 Measureable hard data points for individuals. LDL cholesterol, weight, blood pressure. 

 Suggest designing a mandatory questionnaire, give it to the staff and have them fill it out.  

They all got printouts of the lab tests; I can fill in the blanks. 

Interview Responses from Nathan Place 

 Elements of an effective fitness program must be employee focused.  We know that 

businesses don’t do things unless it will positively affect the bottom line. That said the 

employees need to see it as a benefit to them. It has to start from the top, down. The upper level 

(management) employees have to be involved and encourage participation. If the employees 

don’t hear or see positive reinforcement from management personnel, they won’t deem fitness 

important, and therefore, participation will fade. Convenient access to a professional is also 

important.  Please understand that this is not a plug for us. Having peers around to coach them is 

a great thing, and very helpful, but a lot of people have the attitude of “Is this guy (meaning 

his/her peer) going to tell me how to be fit?” The professional doesn’t necessarily have to be 



Identifying the Effectiveness     58 

there the whole time; simply providing access can be enough.  No or low cost access to fitness 

equipment is essential.  An on-site facility, obviously, is the best. Off-worksite facilities don’t do 

a lot to encourage employee fitness. 

 Indicators of effectiveness in a program are easy to see if you look at participation rate. If 

memory serves me correctly, national average participation rate is 3%-5%. High participation 

rate means greater effectiveness. More objective measurements indicate better effectiveness. 

Statistics like weight, waist circumference, BMI, and body fat percentage can easily be tracked. 

Decreases in visits to a doctor are another indicator. Well constructed fitness programs along 

with good nutrition impact illness prevention. This is especially important for self-insured 

organizations. The more doctor visits, the more the organization pays. However, if yearly 

physicals are part of the fitness program, that may skew those numbers. Other indicators to 

watch are absenteeism rates and worksite injury rates (of course). However, if workout programs 

are poorly designed and/or executed by the participant, they may actually increase risk of injury. 

Some intangible indicators are improved camaraderie and improved labor/management relations. 

 One of the big methods I use to measure successful participation in a fitness program is 

participation rate. Close to this are objective measurements. If they improve, they can be used in 

insurance premium negotiations. Those are the two big ones regarding only successful 

participation.  However, money saved through decreased injuries, decreased doctor visits, and 

decreased unscheduled absences can be, somewhat, contributed to a successful fitness program. 

The extent to which those things can be attributed to fitness is questionable. Companies that 

successfully implement wellness programs have to understand that everything that counts cannot 

always be measured. 

 These are my thoughts on fitness programs. I hope it helps your study. 


	Abstract
	Table of Contents
	Introduction
	Background and Significance
	Literature Review
	Procedures
	Results
	Discussion
	Recommendations
	Reference List
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F

