   REDUCING THE INCIDENCE OF HEART DISEASE 

      AMONG EMERGENCY REPONSE PERSONNEL 

Introduction

A fifty three-year-old suburban firefighter presents to the department physician for his annual physical examination.  During the third stage of his Bruce Protocol treadmill test, the ST segments in leads II, III, AVF, V5 and V6 on his EKG all drop 2+mm with down sloping changes and T-wave inversions.  He denies any symptoms of chest pain, but the EKG changes persist into the 6th minute of recovery before they begin to normalize.  This firefighter quit smoking 9 months ago and as part of a new department fitness initiative, he recently began to walk 30 minutes on the treadmill during his shift.  His blood pressure has been mildly elevated for several years, but he has chosen not to take prescribed medication.  His cholesterol is also high, but his intent was to lower it through better diet and exercise, not by “taking a pill.”  He is 30 pounds over weight, his Body Mass Index (BMI) is 31, and his body fat by bioelectrical impedance measures 32%.  After recovering from the stress test, his department physician explains that his EKG changes strongly suggest that he has coronary artery blockage and that he will not be allowed to return to duty until further evaluation and management are initiated.  With permission and a few phone calls, the firefighter undergoes an elective cardiac catheterization later that afternoon at the local hospital.  A 90% obstruction is seen in his LAD (Left Anterior Descending) Coronary artery.  The lesion is immediately managed with balloon angioplasty without complication.  He is discharged home a few hours later on a blood thinner, a beta-blocker, and a cholesterol lowering medication.  One week later, a repeat stress test is performed.  The firefighter now completes one minute of the fourth stage of the Bruce Protocol without any EKG abnormalities during exercise or recovery.  He is tolerating his new medicines well and has had no problems doing chores around the house and taking brisk walks on his own.  For 2 missed shift days and less then $10,000 dollars of ambulatory medical expenses, this firefighter has just been given a new lease on life.  Unfortunately, his story is relatively unique in the fire service where all too often a life claiming heart attack during IDLH response is the fate of the aging firefighter.

GENERAL TRENDS
Cardiovascular disease, including high blood pressure, heart disease, and stroke, is the top ranking cause of death in the United States based on the year 2000 National Vital 

Statistics Report.  Diseases of the heart are the leading cause of death for all ages, sexes, and races with approximately 21 million cases resulting in 724,859 deaths. The national cost is estimated to be $287 billion in combined health care expenditures and lost productivity. The Center for Disease Control warns that this trend will only continue as our population ages despite the fact that only a small number of health-related behaviors such as lack of physical activity, poor nutrition, and tobacco use contribute greatly to cardiovascular disease. These statistics clearly indicate that many Americans at risk for stroke or heart attack create workplace exposures that could be effectively managed through prevention programs that screen for and/or modify cardiovascular risk factors. Few occupations present the additional stress and exertion factors that are commonplace to firefighters and emergency response personnel whose role is critical to society’s sense of well being. Firefighting is one of the most dangerous occupations in the United States, combining significant physical and mental job demands. On-the-job accident, injury and severity rates for firefighters are 4.0 to 4.5 times higher than for workers in private industry according to past U.S. Bureau of Labor Death & Injury Surveys. According to the 2000 National Vital Statistics Report, the cardiovascular mortality percentage for white males age 25-44 is 15.4% and for 45-64 year olds, 34%. In May, 2000, the National Fire Protection Association detailed 112 fire fighter fatalities for calendar year 1999, the highest annual figure since 118 fatal injuries and/or illnesses were reported in 1989. Fifty of these 112 deaths (44.6%) that occurred while responding to or fighting fires in 1999 resulted from heart attacks which is consistent with the historical percentage.  According to report “ although on-duty fatalities have declined over the past two decades, the rate of deaths per million structure fires has dropped very little.” The 1998 Death and Injury Survey released by the International Association of Fire Fighters also disclosed that heart disease was by far the most common cause of premature departure of firefighters due to “ line of duty “ occupational diseases making up a full 55.0% of all disabilities. 

SPECIFIC OCCUPATIONAL Risk FACTORS 

Effective emergency response units require not only the general public’s financial support but the community’s faith and confidence that the most able, efficient systems are in place to assure that any conceivable situation will be handled in the safest, most efficient manner available. Since very few job tasks require that an individual in a complete resting state be, within minutes, thrust into a potentially unknown, complicated, and dangerous environment requiring extreme physical and psychological challenges, it is not difficult to imagine how stress combined with overexertion can take their toll on this workforce.   In addition, the self-contained breathing apparatus (SCBA) and thermal properties of firefighter protective gear create a significant additional metabolic workload on the firefighter beyond that of the physical tasks necessary to deal with each specific emergency environment. But the most disturbing occupation-specific risk is the trend of declining physical and metabolic fitness in the majority of active duty firefighters documented by comparing active duty pooled police/firefighter body composition and treadmill time to their pre-employment counterparts. Fire departments make up 80% of these participants who have implemented an annual medical physical examination program targeted at coronary disease modification for 2 to 10 years (see figures I and II).  While the success of these programs is proven by the fact that no acute coronary events have occurred among these departments’ personnel since implementation, the program has had no significant impact on improving mean coronary risk parameters as illustrated in figure III.  In effect, this demonstrates that the current dietary habits and physical activity levels of the firefighter daily routine are inadequate to optimize physical fitness, which is essential for safe and effective job performance. 

RISK MANAGEMENT OPPORTUNITIES & CHALLENGES (Table I)

Figure IV represents the triangle of firefighter health risk management.  The relative resource allocation currently being implemented by the typical municipality is represented by the relative font size of each key prevention strategy.  Clearly, Equipment is the major financial investment.  Besides public service, duty specific task training and education represents the greatest firefighter time resource allocation.  Unfortunately, physical fitness programs and health activities (such as physicals, exercise programs, and healthy diet programs) get the short end of the resource stick.  The authors of the May 15, 2000 NFPA report referenced above conclude “increased attention to firefighter health and fitness are essential to making real reductions in on-duty firefighter fatalities.” The future is hopeful.  Most fire departments are attempting to obtain the necessary financial resources to be compliant with NFPA 1582, Medical Requirements for Fire Fighters that contains specific recommendations for pre-employment and interval medical physical examinations and exercise treadmill testing for active duty firefighters. The OSHA 1910.139 Revised Respirator Standard includes requirements for the annual completion of a medical history and review by a health care professional.  It also requires that each firefighter be deemed fit for wearing SCBA under typical occupational stress levels by a qualified health care professional, annually.  A responsible health care professional will not make this assessment without proper and regular testing of each firefighter’s cardiorespiratory and musculoskeletal systems.  Recently, the International Association of Fire Fighters announced that they are cooperating with the International Association of Fire Chiefs to form a “Fire Service Joint Labor Management Wellness/Fitness Initiative.“  Their ultimate goal is “proving the value of investing wellness resources over time to maintain a fit, healthy, and capable firefighter throughout their 25-30+-year career and beyond.”  Federal grant monies have recently been allocated by the Federal Emergency Management Agency (FEMA) to support among other categories, Wellness and Fitness Programs, for firefighters.

Cardiovascular and Metabolic Risk Factors

The major American Heart Association (AHA) cardiovascular disease risk factors are summarized in Table II.  Several algorithms, including one developed from the Framingham Heart Study data, are available to calculate individual relative coronary event risk scores. Matching guidelines describe appropriate pharmacological (prescription medications and herbals) and behavioral modification interventions to lower coronary event risk.  Behavior modifications involve smoking cessation and proper balanced diet and exercise initiation and adherence.  These interventions apply to both the primary prevention of coronary disease in healthy individuals and the secondary prevention of additional heart attacks in individuals with known vascular disease.  Interestingly, these same strategies are critical to optimizing physical fitness in otherwise unfit individuals.  Metabolic fitness parameters overlap with the coronary risk parameters of cholesterol, blood sugar, blood pressure, and body composition (%body fat and BMI (Body Mass Index)), but also include maximum Oxygen ventilation capacity as measured by maximum treadmill testing.  There is strong correlation between these measurements and physical fitness (exercise capacity).  Figure V illustrates the continuum of health from optimum physical fitness through metabolic risk factor accumulation to cardiovascular and metabolic disease and the critical role of diet and exercise in optimizing health.  

Exercise Programs FOR FIREFIGHTERS

While a comprehensive discussion of exercise programs appropriate for firefighters is beyond the scope of this article, several basic concepts and recommendations are worth discussion.  A well-rounded physical fitness program includes exercises representing each of the 5 basic fitness components (Table III).  While aerobic capacity may play a lesser role in the actual job tasks of firefighters, which are considered high intensity, short-to-intermediate duration, aerobic training of 20-40 minutes is critical to optimizing the cardiorespiratory system that is subjected to added stress by the equipment required for and environment of firefighter activities.  While absolute muscle strength may be helpful in certain situations, maximum weight lifting, working with weights that can only be put through a specific range of motion 6 times or less, has an associated higher injury risk and has no place in the on-duty firefighter fitness program.  Flexibility and agility exercises for the trunk postural muscles in combination with abdominal muscle endurance exercise may play a critical role in preventing acute and recurrent lower back injury from repetitive lifting and carrying activities. 

Exercise Compliance (Table IV)

It is one thing to institute a policy of mandatory exercise for all firefighters, and it is another thing to effectively achieve compliance with the department fitness program.  Location and equipment quality and maintenance are critical factors.  Most fire stations have had designated areas with varying quality fitness equipment for several years.  Like home exercise equipment, these fitness areas usually go unused because of poor ventilation, relative poor quality of equipment, and/or miscellaneous factors (fitness equipment gets buried under other “stored” equipment).  One strategy is to set up reciprocity to use the local municipality fitness center.  Another is to plan and build out a proper gym area at each fire station.  Successful hotel chains are good models for these mini-fitness centers.  Workouts should be a scheduled part of the firefighter workday.  Firefighters should work out as teams, whole shifts for smaller departments and small units for larger departments.  Top down leadership and participation are critical.  Lieutenants, Shift Commanders, and/or Battalion Chiefs should participate in, if not lead the physical fitness program.  Fitness Coordinators should set up exercise circuits with representative exercises from the exercise categories as described above and help colleagues with proper use of fitness equipment and selection of appropriate exercise parameters (weight, speed, repetitions, duration).  Each firefighter should keep a logbook to track his/her progress with each exercise.  Fitness Coordinators should work with the Department Physician or an Exercise Specialist to review the general exercise program and make specific modifications for individuals with special circumstances or medical conditions.  New exercises should be introduced regularly to maintain variety and keep up interest.

The Firefighter Diet (Table V)

Despite popular belief, all firefighters are not “Gourmet” chefs.  The basic firefighter meal plan is how much food can we make and eat on a budget of $10 per guy per day.  The average meal more resembles a weekend barbecue than an athletic training table.  Again, an exhaustive review of dietary guidelines is beyond the scope of this article, but basic concepts will be reviewed.  Each day, eat at least 5 servings of fruits and/or vegetables.  Minimize foods made of simple sugars (candy, ice cream and sweets).  A good strategy is to ban candy machines and vending snack boxes that are common in fire stations, instead maintaining an ample supply of whole fruits and fresh vegetables.  Substitute whole grains for processed flour containing foods.  Keep complex carbohydrate consumption in proportion to physical activity. Calories consumed should not exceed calories burned.  Cooking with vegetable oils should minimize saturated fat calories. Use liquid margarine instead of butter.  Provide a salt substitute alternative to table salt. Water should be the beverage of choice.  5-6 small meals equally disbursed over the 14+-hour firefighter day are preferred over 2-3 large meals.

MEDICAL VISITS (Table VI)

The annual firefighter physical examination should include a review of occupational exposures that occurred during the past year and any medical conditions that began or changed during the year.  The OSHA 1910.139 occupational history is an excellent example of a good medical history.  In addition, review the family history.  A mini overall health screen like SF-12 or SF-36 identifies the presence of subtle physical or mood disorders.  Discuss social behaviors like sleep, exercise, diet, alcohol consumption, coffee and tobacco habits.  Review medication, herbal, and supplement use along with medication allergy history.  Firefighters should have annual hearing and vision testing.   Measure Body composition and vital signs and perform lung function tests (spirometry).  Laboratory evaluation should include blood sugar, cholesterol profile, liver and kidney function, and complete blood count.  Check urine for protein, sugar, blood, and evidence of infection (Leukocyte Esterase).  Obtain a resting EKG annually and perform a complete stress test on an interval basis in consideration of each firefighter’s coronary risk factor profile and relative metabolic fitness as described above.  The Mantoux test for Tuberculosis should be performed annually.  Finally, a qualified physician familiar with firefighter job duties should perform a complete physical examination and correlate it with the above history and test result information.  It is helpful if blood is drawn prior to the date of the physical examination so results may be discussed face-to-face with the physician as part of the medical visit.

Pre-employment physicals should include all of the above, with a baseline treadmill test, baseline chest and back x-rays and urine drug testing.  Document Immunization/Exposure status including Mumps, Measles, Rubella, Varicella, Hepatitis B, C and HIV titers.  When indicated, provide booster vaccine doses to those whose immunity is deficient.  Most important at the pre-employment physical is a physician review of the occupation-specific risks and risk avoidance strategies for firefighters including hearing damage, injuries, especially to the lower back, and acute coronary events.  In addition, include a reminder of the critical role of SCBA equipment in protecting the firefighter from potential toxic exposure and smoke inhalation.  Finally, remind the pre-employment firefighter of the metabolic cost of SCBA equipment and the thermal properties of protective gear, emphasizing the critical role of a regular, well-rounded physical fitness program in conjunction with specific gear and apparatus training to modify this additional risk. 
Conclusion

The overall effectiveness of any fire fighting and emergency response system can be jeopardized unless adequate attention is paid to employee fitness and on-going medical screening and consultation. Include a complete pre-employment physical examination, annual physical examinations with interval graded exercise treadmill testing as outlined by NFPA 1582, and annual compliance with the OSHA 1910.139 Respirator Standard as well as a mandatory, team-oriented daily exercise program and implementation of basic quality dietary standards at the fire house.  An effectively administered program can protect the system’s most valuable asset, it’s people, while generating real monetary savings by reducing dollars paid out for lost work time, employee turnover, worker’s compensation, automobile liability losses and disability. 
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