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• Fire Rescue Departments:
• St. Petersburg Fire & Rescue

• Fire Chief James D. Large
• Temple Terrace Fire Department

• Fire Chief Ian Kemp
• Hillsborough County Fire Rescue

• Fire Chief Dennis Jones
• Tampa Fire Rescue

• Fire Chief Thomas E. Forward
• Endorsements:

• Florida Professional Firefighters (state affiliate of IAFF)
• Jim Tolley, President

• Florida Division of State Fire Marshal
• Chief Mike Tucker, Bureau of Fire Standards and Training

Fire Service Partners
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• Principal Investigator: John M. Mayer, DC, PhD, CCRP
• Project Leader: Charity L. Lane, MS, MA, CPT, FNS
• Co-Investigators:

• Henian Chen, MD, PhD: Statistician
• Simon Dagenais, DC, PhD: Health Economist
• Douglas Haladay, PT, PhD, OCS, CSCS
• William S. Quillen, PT, DPT, PhD, FACSM

• Study Physician: Paul Lunseth, MD
• Exercise Specialists
• Firefighter Peer Fitness Trainers

ClinicalTrials.gov Identifier: NCT02362243

Research Team
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Research strategy:
Low back injury prevention in firefighters

Project 2 Project 3
Exploratory

• WFI Program, 
San Diego, CA

• back endurance 
linked to LBP

Proof of Concept
• Worksite exercise 

safe and effective 
to improve back 
endurance

Effectiveness
• Full-scale 

prevention trial
• Clinically 

meaningful 
outcomes

Implementation
• Assuming positive 

results
• For similar fire 

departments

Project 1 Project 4
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•Specific Aim: Compare the effectiveness of a 
worksite exercise intervention (delivered via direct 
supervision or web-based system) relative to control 
on reducing lost work days (shifts) related to low back 
injury and illness in firefighters. 

•Hypothesis: Exercise intervention will reduce the 
number of lost work days related to low back injury 
and illness over the 12-month intervention period by 
40% compared with control.

Specific Aim - Project 3
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•Design: 3-arm cluster randomized controlled trial 
•Standard clinical outcomes to assess effectiveness
•End-of-trial focus groups to inform implementation
•12-month intervention period; 3-year project period

•Target Population: Full duty, career firefighters from 
4 fire rescue departments in Tampa Bay region of 
Florida that employ approximately 2,000 firefighters

•Minimal eligibility criteria for participation
•safety findings of project 2
•current study’s pragmatic design features

•Unit of Randomization: Cluster (fire station)

Methods
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Enrollment Flow Diagram (as approved)
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Map of Tampa Bay Region

10 km

Tampa Fire Rescue (22 stations)
Hillsborough County Fire Rescue (42 stations)
St. Petersburg Fire & Rescue (12 stations)
Temple Terrace Fire Department (2 stations)
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Exercise Intervention
• 2X/week, 52 weeks, at fire station, while on-duty

Back extension            
progressive resistance exercise 
(Mayer 1999)

Core stability exercise
(McGill, 2002)
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• Updated back and core exercise training manual
• Added exercise progression levels

• Back extension exercise
• Now 22 levels

• Core stability exercise: e.g. Side Bridge
Beginner                Intermediate               Advanced

Exercise Intervention: Improvements
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• Delivered in identical manner as previous study
• Direct supervision, one-on-one, by exercise 

specialists (e.g. peer fitness trainers)

Exercise Intervention: Supervised Arm
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• Electronic data capture - exercise logs
• OpenClinica - supervised group

• Web-based system - web-based group
• Ex Spec addresses and wellness or nutrition topics and logs conversation in system

Exercise Intervention: Improvements
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•Web-based system for exercise instruction, guidance, logging 
performance, tracking progress, motivation, inquiries
•www.firefighterbackexercises.com
•Remote interaction with exercise specialists, No direct supervision

Exercise Intervention: Web-based Arm
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Control Intervention
•Educational session on evidence-based guidelines for 
exercise, physical fitness, and general physical activity

•Garber CE et al. Med Sci Sports Exerc, 2011;43(7):1334-59.

•Deferred involvement after formal study period
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Firefighters’ Guide to Health and Wellness 
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Firefighters’ Guide to Health and Wellness 
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•Assessment time points:
•Baseline, 3, 6, 9, 12 months, upon 
occurrence, varies by participant

•Low back injury and illness:
•Lost work days (shifts), incidence, 
frequency, severity, chronicity/ 
duration, recurrence, time to event

•Administrative (for primary 
hypothesis) and self-report

•Other patient-reported outcomes:
•Oswestry Disability Index, Back 
Beliefs Questionnaire, SF-12, 
International Physical Activity 
Questionnaire, Stages of Change 
Questionnaire

Outcome Measures
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• Body Mass Index
• Back muscular endurance

•Biering-Sorensen Test
• Core muscular endurance

•Plank Test
• Functional Movement Screen
•Health economic evaluation
•Implementation 

•Adoption, adherence, 
satisfaction, barriers and 
facilitators

Outcome Measures:
Relationship to injury and these measures

(WFI 3rd ed, 2009)

(Teyhen 2012)
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• Tampa Fire Rescue: Recruitment, enrollment, baseline assessments, randomization, and initiation of interventions completed on: June 15, 2015
• St. Petersburg Fire & Rescue: Recruitment, enrollment, baseline assessments, randomization, and initiation of interventions completed on: July, 10, 2016
• Hillsborough County Fire Rescue: Recruitment, enrollment, baseline assessments: underway
• Temple Terrace Fire Department: Recruitment, enrollment, baseline assessments: underway

Progress through August 17, 2016
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Current Enrollment Figures
Randomized Participants through August 17, 2016
 Phone screens: n = 173

– Screen fails: n = 8 (unable to complete study visits: n = 3, exercise 
group previous FEMA study: n = 2, active WC or PI case: n = 2)

 Enrolled and randomized: n = 133
– No shows: n = 32

 Group Allocation:
– Control: n = 52
– Supervised Exercise: n = 44
– Web-Based Exercise: n = 37



21

Table 1. Baseline Characteristics of Randomized 
Participants (n = 133): Continuous Variables
Variable Mean SD Min Max 
Age (y)   34   8.5 19   55 
Career as firefighter (y)     8.3   7.6   0   31 
Body Height (m)     1.8   0.1   1.6     2.0 
Body Mass (kg)   91.1 16.9 51.7 143.3 
BMI (kg/m2)   28.9   3.9 19.0   38.9 
Back Endurance (sec)   70.3 30.7   8 172 
Core Endurance (sec) 109.2 49.5 31 347 
FMS (0-21)   18.1   1.9 12   21 

SD = standard deviation; BMI = Body Mass Index; Back Endurance = Modified Biering
Sorensen Test; Core Endurance = Prone Plank Test; FMS = Functional Movement Screen.
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Table 1. Baseline Characteristics of Randomized 
Participants (n = 133): Categorical Variables

Variable n % 
Sex (% Female) 18 13.5 
History of Low Back Pain (% Yes) 82 61.7 
BMI classification (kg/m2):   
          Normal (18.5-24.9) 25 18.8 
          Overweight (25.0-29.9) 66 49.6 
          Obese (≥ 30) 42 31.6 
Back Endurance (< 60 sec) 49 36.8 
Core Endurance (< 60 sec) 22 16.5 

BMI = Body Mass Index; Back Endurance = Modified Biering Sorensen Test; 
Core Endurance = Prone Plank Test; FMS = Functional Movement Screen.

*1/3 of FF population are obese*
- consistent with Jahnke, Poston, Haddock data

Obesity linked to host of health issues including metabolic 
syndrome and injury
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Preliminary Findings
 Too early to provide data analysis, however, 

participant feedback is available, eg:
 “After only a few sessions, my back feels 

stronger”
 “I use the VARC on every shift and I was part of 

the pilot study. I believe that the VARC and its 
accompanying exercises have contributed to me 
having a stronger back”

 “At first I wasn’t sure about joining such a long 
study, but now I see results and I’ll keep 
participating”
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Observations: Implementation
 Efforts to get the study going have been 

very strong
– Leaders are on board and very supportive
– Participants are engaged and interested and 

want more than a back training protocol; they 
want overall training and nutrition help

– Additional departments are asking to be added
– Other emergency response groups are 

interested in the protocol
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 Busy stations are problematic for 
supervised training every shift 

 No standardization and “follow the leader” 
makes it difficult for new hires or any FF to 
follow a reliable program
– Lack of sleep due to conditions
– Hormonal issues as a result of sleep, stress, 

poor fitness, and chemical exposure

Observations: Implementation
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Observations: Implementation
 Web based groups have easier time 

training in busy stations because they can 
choose when they train 

 Ensuring that new hires understand the 
need for back strength is key
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Observations: Implementation
 Solution may be to use a hybrid approach 

with a set supervised training visit followed 
by participant training on own time and 
logging exercises to maintain accountability
– Trainer would review progress and make 

changes
– Trainer would make scheduled visit to ensure 

proper form, progression and assess needs
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Observations: Implementation
 Helping provide a standardized approach to 

overall wellness needs (i.e. training, 
cooking, health, issue reduction) 

 A team that will effectively take research 
into implementation is key to improving 
health and reducing issues in the fire 
service
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