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INTRODUCTI ON 

In recent years scientific interest and concern about the relationship of 

coronary heart disease (CHD) and physical fitness, and the relationship of 

other physiological and socia/psychological benefits of exercise, has increased 

s)gn1ficantly. Numerous population studies have been conducted on various age 

and occupational groups to determine the value of physical activity as a means 

of preserving or enhancing health. These would include studies of London 

transport employees,(l) Los Angeles City civil service employees,(2) farmers,(3) 

postal workers,(4) and railroad workers(5) to name a few. Additionally, studies 

to determine the physiol.ogical effects of exercise training have been conducted 

on sedentary men 49 to 65 years of .age,(6) track athletes 40 to 75 years of 

age,(7) and numerous other individuals who voluntarily and individually partic­

ipate in exercise training.(8) 

As extensive as the general literature is on physical fitness, few references 

could be found regarding physical fitness and the police. This is unfortunate 

considering the fact that the sedentary nature of police work, coupled with 

shift work, job-related stress, and numerous other factors contribute to a high 

rate of coronary heart disease among police officers.(9) To a certain extent 

the police have been and are cognizant of the need for their members to be 

physically fit. In the year 1900, at the seventh annual convention of the 

Police Chiefs of the United States and Canada, the conference program contained 

information promoting physical fitness for police officers.(lO) In 1924, the 

National Committee on Police Welfare conducted a nationwide survey to determine 

the types of sports and recreation programs and facilities eXisting in police 

i 

j , . 
! 

, 
, . 
; .~ 
i ~. 



) 

) 

'0. 

" 

agencies. (11) 

The related studies and past and present ;interest of the police, however, 

have not provided a systematic determination of what the fitness and p~ogram­

matic needs of the police are. A clinical and analytical examination of the 

physiological fitness of police deputies was conducted by the Los Angeles 

County Sheriffls Department,(12) but the study did not include a consideration 

of the socio/psychological effects of exercise, nor did it consider different 

approaches to implement, organize and administer police fitness programs. The 

lack of much evidence concerning fitness standards and programs for the pol ice 

.indicated the need for further inquiry and provided the impetus for the under­

taking of the research conducted. 

The police are enigmatic in terms of their apparent attitudes and practices 

relative to physical fitness. There is universal agreement that there are times 

when on-the-job physical requirements are extremely high and that the patrol 

officer has to be capable of performing these physical feats when the occasion 

arises. Yet, available indicators point to the generalization that after the 

completion Df recruit training, individual police officers show little initiative 

to keep themselves prepared to perform the varied physical requirements of the 

job. Furthermore, few police administrators have approached this problem pro­

grammati'ca lly. 

Consequently, what is needed in the field of law enforcement is the systematic 

development and evaluation of programs and methods that can be used to ensure 

a high level of physical fitness among police personnel. This is the objective 

n 
r I ,. 

.• ~, t 

of this project. 

To accomplish the project objective, three broad areas relative to 

physical fitness and physical fitness p~ogramming were investigated. First, a 

variety of exercise programs were des,igned and conducted in controlled environ­

ments to assess the physiological effects of exercise on selected police 

personnel. Particular attention was given to the cardiovascular condition of 

the subjects since heart and circulatory diseases are two of the leading causes 

of non-accidental disability retirement among polic.e officers. 

Secondly, socio/psychological factors were assessed in terms of how these 

factors influence an individual IS decision to participate in a fitness program, 

how they influence the degree of the individual is adherence to a fitness 

program, and how they influence the overall effectiveness of a fitness program. 

The third area investigated in this study was a survey of the type and 

quality of physical fitness programs already in existence in various police 

departments. Information relative to the nature of the programs, methods of 

program organization and administration, levels of participation, legal aspects 

such as liability, and measures of effectiveness will be obtained. In conjunction 

with the national survey of police agencies, a survey of police officers was 

conducted for the purpo$e of obtaining individualistic responses to a number 

of questions which impact on the effectiveness of fitness programming and 

fitness program administration. 
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This is one of four reports produced in connection with this project and 

deals with measures police departments can use to determine the need for 

physical fitness programs and recommended program implementation. Other 

reports dea1 with the nature of specific exercise programs conducted by the 

Institute of Aerob'ics Research and; the experience of police departments in 

relation to the issue of physical fitness. The final report will be a manual 

including program guidelines for police administrators concerning the relevance 

of fitness programs, their organization, implementation and evaluation. 
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CHAPTER 1 

PRINCIPLES OF EXERCISE AND TERMINOLOGY 

In recent years, physical fitness has taken still another beneficial 

aspect to human health in its relationship to the prevention of coronary 

heart disease. Coronary heart disease involves the deposition of fatty plaques 

in the major vessels of the heart. These plaques compromise the blood flow to 

the heart muscle, and if this condition becomes severe, the heart can develop 

a fatal arrhythmia or heart attack. Coronary heart disease has been related 

to several risk factors. These include hJ9h serum lipids (cholesterol and 

triglycerides), excessive body fat) elevated blood pressure (hypertension), 

smoking, elevated blood sugar (glucose) and uric acid, excessive emotional 

stress, physical activity, and family history.(l ,5,7,9-11) 

Although there are some conflicting views, recent studies by Morris et 

al. (13), p1aff~nbarger and Hale(l4), and Cooper et ~.(4) have placed strong 

evidence in favor of the role that exercise plays in preventive medicine. 

Morris et ~.(13), in studying the leisure-time habits of over 16,000 male 

executive grade civil servants from 40 to 64 years of age, concluded that 

vigorous exercise apparently protected them against sudden fatal heart attacks 

and other first clinical attacks of coronary heart disease. The study by 

Paffenbarger and Hale(14) on 6,351 longshoremen, 35 to 75 years of .age, indicated 

that the workers classified in a high caloric output job task had significantly 

lower death rates from coronary heart disease than those in a low ene.rgy cost 

job. Cooper et ~. (4) ina cross -sect i ona 1 study on 3,000 men, found a 

significant relationship between level of cardiorespiratory fitness and selected 

risk factors and fitness variables (serum cholesterol, triglycerides, glucose 
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and uric acid, systolic blood pressure, p~rcent body fat and we.ight, resting 

heart rate, and forced vital capacity). Thus, thr.o.ugh the reduction of risk 

factors associated with coronary heart disease, an officer who exercises and 

becomes physically fit may be indirectly protecti.ng himself from heart disease. 

In the context of this report a police officer wit~ good physical fitness 

is considered to be one who possesses an e·fficient cardiovascular-respiratOl~y 

system (good aerobic capacity), moderate to low levels of body fat, and adequate 

muscular strength, endurance, and flexibility. With these characteristics an 

officer would possess the means to accomplish daily tasks, both occupational 

and recreational without undue fa~igue or risk of injury. 

There are three basic components of physical fitness: cardiorespiratory 

fitness (CR), body compisition, and musculoskeletal fitness. CR fitness, or 

aerobic capacity, involves the body's ability to transport and utilize oxygen. 

One of the main objectives of an aerobics program is to increase the maximum 

amount of oxygen that the body can process within a given time. The aerobic 

process depends on the oxygen transport system, which includes the lung's 

ability to take in large amounts of air and diffuse it into the bloodstream, 

the heart's ability to pump large amounts of blood to the tissues, and the 

tissues' (cells') ability to utilize the oxygen. The magnitude of improvement 

in aerobic capacity depends upon the total work accomplished, i.e. the energy 

cost of the activity involved. The energy cost, however, is dependent upon 

several vari~bles, namely the intensity, duration, and frequency of the work(15). 

ather factors such as the regularity of the work, the mode of the work, as well 

as the age of the individual doing the work all influence the irnprovement in 
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CR fitness(l6-18). ~Hth adequate intensity, duration, and frequency of training . . ". . . 
an officer will experience the ~'traini,ng eff~ct"(3), whereby the o,rgan systems 

of the CR system collectively operate to provide more effective transportation 

and util ization of oxygen and el iminat'jon of waste products. 

Intensity, duratiion, and frequency in relation to the total work done in 

an activity also have a direct influence on the body composition of an individual. 

Body composition is divided into two components: lean tissue (bone, muscle, 

and body f1uides) and fat tissue. Percent fat is the percentage that the fat 

weight is of the total body weight. 

Through the process of becoming physically fit, one can alter body 

composition (percent fat) (2). The major factor in this alteration is related 

to the number consumed. Thus, by expending calories through some physical 

activity in addition to those expended to maintain body functians and by reducing 

the caloric intake, ance can achieve a negative ca1aric balance. As a result, 

the body is forced to. obtain the additional energy it requires from fat break­

dawn, thus reducing the fat content af the bady. 

Physica'i activity is a majar factar in fat reduction in that it can maintain 

ar even increase the lean tissue weight while fat we,ight is reduced. A study 

by Zuti and Ga1ding(19) has shown that dieting a1ane can reduce body weight, but 

the net percent fat loss is reduced because of a decrease in musc~e mass with 

the decrease in fat. (Muscle is catabolized by the bady far energy as is fat.) 

"Ideally, a reduced calarie intake shau1d be combined with an exercise pragram 

to lose bady fat as well as weight. After, a desired level of bady fat is 

achieved, regular exercise caup1ed with a sensible diet can ma'intain satisfactory 

bady compasition. 
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The third camponent af physicQ1 fitness, musculoskeletal fitness (MS), 

encampasses two major areas: a) muscle stre,ngth and endurance and, b) f1 exibil ity. 
. , ' 

Muscle strength and endurance are interrelated and the deve1apment af either 

ar both is dependent upan the traini,ng r,egimen inva1ved. Muscular strength is 

the muscles' ability to. generate a farce against some resistance and is pra­

portiana1 to. the crass-sectional area of the muscle or muscle graup involved. 

Strength is develaped through two major types af training: isatanic, which 

invalves muscle shartening and lengthening with a carresponding mavement of 

a related limb, and isametric, which inva1ves muscular cantractians but no 

movement af limb. 

Muscular endurance is the ability of a muscle or muscle group to. maintain 

repeated cantractions of equal farce until fatigue causes cessatian. It is 

interrelated with strength in that the stranger muscle generally has more 

endurance. 

With regard to. the deve1apment af strength and endurance, isametric 

resistance training develops strength with little ar no. endurance impravements, 

while isatonic resistance training when dane carrectly (exercising through the 

full range af motion of the muscle group inva1ved) increases strength as well as 

endurance. Depending upan the cambination af resistances and repetitions 

employed, isotonic training can deve1ap strength ar endurance. Generally, high 

resistance with law repetitions increases strength, while, canverse1y, greater 

repetitians and lower we.ights, increase endurance. Obviausly, a campromise in 

appraach wi 11 deve lap adequate strength and endurance. 
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When traini~g for either str~ngth or endurance, the overload principle 

is imperative for improvement. Simply, the overload principle involves increases 

in resista.nce and/or number of repetitions as the muscle adapts. However, once 

adequate strength and endurance are achieved, fewer workouts. are necessary to 

maintain that level. 

While muscular strength and endurance are critical to MS fitness, the 

ability of the MS system to move thrDugh a full range of motion is imperative. 

Flexibility can be defined as the ability of a joint or group of joints to move 

through a full range of motion. This range is affected by two factors: the 

boney structures comprising the joint and the extensibility of the surrounding 

ligaments, tendons, and muscles. It is obvious, therefore, that imprDvements 

in flexibility depend upDn the develDpment of the extensibility of these l.igaments, 

tendons, and muscles. 

Two types Df stretching are emplDyed to. develDp flexibility. These are 

static and ballistic. Ballistic stretching (stretching thrDugh momentum of 

movement) has its value primar'lly in warm-up Df the entire body but could be 

hannful if not dDne prDperly. Static stretching (firm, steady stretch), hDwever, 

involves less chance of muscle soreness and applies more specific stretching to. 

a particular area. Research has shDwn(12) that flexibility reduces injury, 

enhances skill, and allows fDr more. graceful movement. 

In addition to stretchi.ng, several other factors have been associated with 

flexibility. These include the d.egree of activity, age, sex, and environmental 

temperature(6) . 
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Tw~ general principles ~ha~ ar~ important to consider when developing an 
. . 

exercise program include the warm-up and cool-down. A , general warm-up program 
of several minutes invDlvi.ng calisthentics, J".D.ggl",ng, d an stretchi~g provides 
severa 1· benefits. By warmi.ng-up, the i nterna 1 temperature of the body is rai sed. 

This condition allows for an increased rate of biochemical reactions involving 

the production Df ene.rgy fDr exercise. Also, circulation and respiration are 

stimulated. All of these factors not only accelerate the adaptive process Df 

the CR system, but also render the MS system more flexible, stronger, and better 
prepared for work. 

After physical activity has been completed, a gradual cool-down greatly 

benefits the recovery process. Walking or jogging during the cool ing-dDWn peri od 

enables the body to better maintain uniform circulation, and thus more efficient 

removal of biochemical waste products, some of Whl"ch are " assoclated with muscle 
discomforts. 
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CHAPTER 2 

REVIEW OF LITERATURE CONCERNING EXERCISE AND PHYSICAL FITNESS 

Cardiorespiratory Fitness 

The overall determinant of endurance fitness is the ability of the body 

to transport oxygen from the atmosphere to the sites of biochemical activity 

in the worki.ng muscle. Aerobic capacity or maximum oxygen intake (V0
2 

max) is 

the parameter commonly used to evaluate the oxygen transport system of the body. 

Improvement in cardiorespiratory or endurance fitness is dependent upon the total 

work or energy cost of the exercise pr:ogram. Energy cost can be measured by the 

number of calories expended and is dependent upon the intensity, duration, and 

frequency of the exercise program. In addition, improvement is related to the 

initial level of fitness, status of health, mode of exercise, regularity of 

exercise, and age. These factors should be considered in designing an exercise 

program to meet the needs, interests, and abilities of the police personnel in­

volved in training regimens. How much exercise is needed and how much each of 

these factors contributes has been the topic of many studies.(18,28,3l,32,35, 

46,52,,56,74,77,78,87,88) These factors will be discussed in relation to changes 

in V02 max, body composition, and resting heart rate. Results concerning other 

changes in cardiorespiratory parameters are discussed elsewhere(56). 

Intensity 

Improvement in cardiorespiratory fitness is relative to the level of energy 

expenditure per minute or intensity of traini.ng. Because of the 1 inear relation­

ship between heart rate and oxygen intake, intensity can be expressed as either 

percentage of maximum heart rate /lr V0
2 

max (See Figure 1). Technique and 
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calculation of intensity by heart rate are discussed in Chapter 4. 
. . . . . . .' ..' . 

A certain level of intensity is required to elicit improvements in aerobic 

capacity. This level is generally referred to as threshold of intensity. The 

threshold varies accordi~g to age, level of fitness, health, etc. In general, 

however, activities low in intensity or ene,rgy expenditure such as, golf, bowling, 

and other game activities which are too intermittent show little or no improve­

ment in cardiorespiratory function, whereas, excellent improvements result from 

moderate to high intensity activities such as running, fast walking, bicycling, 

and swimming. More specific information on the energy cost of various activities, 

is listed in Chapter 4 under exercise prescription. 

Many studies have been conducted to determine the-threshold of intensity. 

Karvonen et ~. (35) found no s,igni ficant improvement in V02 max in a group of 

young men trained below 135 beats/min, but the group whose sustained heart rate 

was above 153 beats/min improved significantly. Hollmann and Venrath(32) , in a 

similar study conducted on a bicycle ergometer, found that heart rate values of 

130 beats/min or more were needed to stimulate a cardiorespiratory improvement. 

The data s,uggest that the threshold level for young men is at a heart rate equal 

to approximately 60 percent of their maximum heart rate. 

In addition, a positive relationship exists between intensity of training 

and improvement in V0
2 

max. Sharkey and Holleman(75) walked you,ng men on a 

treadmill three times pe~ week for six weeks at heart rates of 120, 150, and 

180 beats/min and fou,nd a direct relationship between the magnitude of improve-

ment in V0
2 

max and intensity of training. Gledhill and Eynon(28) further 
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substantiated the value of intensity as a stimulus fot eliciting a training 
. . . . " . . . 

effect by traini,ng 3~ coll,ege students on bicycle e,rgometers for 20 min, five 

days per week, for five weeks. The subjects maintained heart rates of 120, 

135, or 150 beats/min. All, groups improved in V0
2 

max, maximum performance, 

and heart rate at a workload of 1500 kpm/min. When the, groups were subdi vi ded 

into low and high fitness levels, the high fitness group showed no improvement 

in V02 max and performance time at traini,ng heart rates of 120 beats/min, while 

the low fitnes~ group did improve, emphasizi~g that training stimUlUS threshold 

has a wide range and is dependent on initial level of fitness. Thus, some 

improvement can be expected for low fitness groups who exercise at heart rates 

as low as 120 beats/min. More physically fit individuals usually must train 

harder to elicit improvement. 

Duration 

Duration is the amount of time that the prescribed intenSity load should 

be performed to elicit the desired training response and, thus, is highly 

interrelated with intensity. Usually high intensity pt'ograms are of shorter 

duration and low to moderate intensity programs are of longer duration. 

Improvements in V02 max have been found with programs of very short duration. 

Shephard(77) found improvements in V02 max after' a training program which lasted 

only ten minutes per day and Hollmann and Venrath(32) found improvements in 

ten subjects who did stationary runni,ng ten minutes per day. 

Several investigations have shown a s,ignif'icant relationship between 

duration of training and magnitude of improvement in V02 max. Olree" et ~.(52) 

12 
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( trained you,ng men for 20,40, or 60 minutes on a bicycle e,rgometer and found 

the longer duration p~ograms to produce ~ignificantly more improvements. 

Wilmore et ~. (87) conducted a Jo,ggi,ng pr,ogram for middle-,aged men of 12 or 

24 minutes per day, three times per week for ten weeks. Both groups improved 

si gni fi ca~tly in V02 max with the 24 minute, group showi,ng more improvement than 

the 12 minute group. Recently Milesis et ~.(46) trained men for 15, 30, or 

( 45 minutes per day, three days per week at 85 to 90 percent of maximum. Figure 

2 shows that all three exercise, groups improved s,ignificantly in V02 max with 

the magnitude of improvement related to duration of exercise. Yeager and 

(: Brynteson(89) trained young women on a bicycle ergometer for 10, 20, or 30 

minutes per day, three days per week for six weeks and found similar results. 

Sharkey(74) studied the interaction of intensity and duration of training 

on the development of cardiorespiratory endurance. Thirty-six college men were 

randomly assigned to programs which included three levels of training intensity 

(130, 150, and 170 beats/minute) and two levels of duration (7,500 and 15,000 

kpm total work). The subjects trained on bicycle ergometers three days per 

week for six weeks. No significant intensity, duration, or interaction effects 

were revealed, possibly due to the fact that all groups performed exactly the 
if:; 

, i same amount of work, thus showing the importance that total work output has 
'! 

I on developing fitness. 

i 

I\e 
f i 

Shephard(77) investigated various combinations of intensity, duration, and 

frequency. A group of 39 sedentary men trained at 96, 79, and 39 percent of 

v02 max, five, three, and one days per week, for 20, 10, and 15 minutes per 

session for ten sessions. The results indicated that the main factor influencing 
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the extent of training achieved was the intensity of effort relative to the . . .. 

subjectls initial V0
2 

max. Improvement was also influenced by the frequency 

of exercise and marginally by its duration. The most effective r,egime involved 

the combination of maximum intensity, frequency, and duration of exercise. 

Davies and Knibbs(18) trained you,ng men at 80, 50, and 30 percent of V02 max 

for eight weeks. Their results agreed with those of Shephard(77) jn that 

greater improvement in V02 max was achieved with the higher intensity programs. 

The groups working at or below 50 percent of V02 max did not improve signifi­

cant1y. 

Po 11 ock et~. (58) trained 2 groups of men 45 mi n/ day, two days per week, 

at 80 and 90 percent of maximum heart rate for 20 weeks. To equalize the total 

energy cost between the two groups, the 80 percent group exercised for a longer 

duration. Both groups improved significantly in cardiorespiratory function, 

but differences in intensity had little effect indicating that lower intensity 

work may achieve a similar result as higher intensity work if the total work or 

energy cost is equalized. 

Frequency 

How often one should train is dependent upon the needs and goals of that 

individual. Many athletes train twice a day, but exercising that often is not 

necessary for most individuals to reach an optimal level of fitness. Numerous 

studies have sought to eva1 uate frequency of training by attempting to contra1 

the number of tata1 traini,ng sessions in various programs and/or total work 

output. These invest,igations generally shaw no. difference in impravement with 

frequency af training. 
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Hill (31) trained 24 men, 20 to ~~ y~ars af ,ag~ far thr~e ar five days per 

week. At the end af eight weeks both, groups were re-eval uated and showed a . . . . 

s,ignificant improvement in V02 max. At this st,age of the experiment, the five 

days per week, group showed s,ignificantly more impravement. In an attempt to. 

equalize tata1 traini,ng sessians, the three days per week; group continued to 

train anather five weeks while the five day group stapped. Upan comp1etian af 

this segment af training, the three day groupls data equalled that of the five 

day graup IS program lt the end of thei r e,i ght weeks. Si dney et ~. (78) faund 

similar results for groups training two, or four days per week when total work 

was held constant. Another group training just one day per week shawed little 

advantage over no training at all. 

Because exercise shau1d not terminate after a few weeks, but continue 

thraughout life, frequency of training should be evaluated by equalizing the 

total number of weeks, nat the tata1 number af workauts. When weeks of training 

were held canstant instead of total number of exercise sessions, results genarally 

showed impravements in V02 max with higher frequencies of training (59,62,63,67). 

Pa110ck et ~.(63) campared results of six running programs canducted two, 

three~ or four days per week far 20 weeks. As shawn in Table 1, the faur days 

per week graups shawed significantly more improvement than'two and three days 

per week, groups. There was no si gnifi cant difference between the twa and three 

days per week graups in impravement of V02 max. A more recent investigation 

completed by Pollock et~. (unpublished data) showed a three days per week 

pragram to. have a greater impravement in V02 max if campared to. the twa days per 

week groups in Table 1. 
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TABLE 1. Cardiorespiratory results of running frequency 

Frequency 
(Days/Week) 

Control 
2 days 
3 days 
4 days 

va max 
(% I~proved) 

0.0% 
17.0% 
16.0% 
22.0% 

Resting Heart Rate 
(% 'Improved) 

0.0% 
8.6% 

11.1% 
11.9% 

Data on 148 previously sedentary men, ages 28-64. Subjects 
ran 30 to 45 minutes a day for 20 weeks (63). 

Gettman et ~.(27) trained men 20 to 35 years of age, one, three, or five 

days per week, 30 minutes per day for 20 weeks. Figure 3 shows significant 

improvements in V02 max in direct proportion to frequency of training. The 

r'esting heart rate values showed the same relationship. 

Thus, it can be concluded that exercising only one day per week shows 

minimal improvements in cardiorespiratory fitness. Two and three day programs 

e'licit moderate improvements, while four and five day programs show a more 

significant improvement. Using this information, programs which emphasize 

exercising three to five times per week are recommended. 

Regularity of Training 

Closely related to 'frequency of training is the consistency of training 

and its subsequent effect on cardiorespiratory function. Cureton and Phillips 

l: (17), using equal eight-week periods of training, nontraining, and retraini,ng, 

found significant improvement, decrement, and improvement, respectively, in 

cardiorespiratory efficiency. Michael a.nd Gallon(45) and Fardy(26) followed 

the training of college basketball and soccer players over the course of a 
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season, with subsequent periods of nontraini~g. Bot~ groups of athletes 

showed increases in efficiency duri,ng the season, followed by s.ignificant 

reductions during the nontraini.ng period. Williams and Edwards(84) found 

similar results when studying the effect of variant traini.ng r.egimens on 

cardiorespi ratory effi ciency of young coll.ege men. Drinkwater and Horvath 

(21) studied female high school track athletes and found that after three 

months of nontraining, the cardiorespiratory fitness of the athletes decreased 

to the level of nonathletic girls of similar age. 

Bed rest studies have shown decrements in physical worki.ng capacity 

and related cardiorespiratory parameters. Saltin ~~.(72) confined five 

subjects to bed for 20 days, followed by a 60 day training period. Cardio­

respiratory efficiency values decreased during bed rest and improved steadily 

with training. Heart rate response to a submaximal test increased up to 30 

beats/minute after bed rest and decreased significantly with training. 

Roskamm(7l) train~d 18 subjects daily for four weeks and showed a 20 

percent increase in cardiorespiratory fitness. At this point one group 

(Group I) continued training every third aay and the other group (Group II) 

stopped training. Group I maintained their level of fitness while Group II 

began to lose their level of working performance within two weeks. See 

Fi gure 4. It is apparent from thi s review that training effects are both 

gained or lost rather quickly, and regular, continual stimulation is necessary 

to maintain cardiorespiratory efficiency. 
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Maintenance of Fitness 

Once an optimal level of fitness is reached, p~ograms of lower frequency, 

intensity, or duration may be initiated to maintain a certain level of fitness. 

Roskamm(7l) in the investigation reviewed above found that traini,ng every third 

day was enough to maintain cardiorespiratory fitness. Kendrick et ~.(38), in 

an attempt to determine the effects of different magnitudes of nontraining, 

re~evaluated 22 middle-aged men after a l2-week nontraining period. Subjects 

originally trained eight miles per week for 20 weeks, and were subsequently 

divided into the following three sU,bgroups: group, A continued to train eight 

miles per week, group B trained three miles per week, and group C was inactive. 

The results showed group A to maintain and/or improve their level of efficiency, 

while groups Band C regressed significantly. Group C lost approximately 50 

percent of its original improvement. Siegel et~. (79) trained nine sedentary 

middle-aged men 12 minutes, three days per week for ''/5 weeks and found an in­

crease in V0
2 

max of 19 percent. After completion of the program, five subjects 

continued to train once a week for another 14-wf;ei< period. At this time their 

V02 max had decreased to six percent above tha initial control level. The re­

maining four subjects who abstained from training fell below their original 

control values. Ki1bom(39), in a review of how physical fitness can be main­

tained, recommended that exercisi,ng at least blo days per week is preferable. 

Pollock et ~.(57) in an effort to detenn"ine if cardiorespiratory fitness 

can be maintained thro,ugh an exercise ~egimen of decreased intensity and in­

creased duration trained 14 men for 30 minutes three days per week, for 20 

weeks at a high intensity (94 percent of maximum heart rate - 179 beats/minute) 
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followed by six weeks of lower intensity work (84 . 
, percent of maXlmum heart 

rate - 166 beats/minute). Five of the 14 sUbJ'ects stopped 
train~ng during the 

last six weeks. The energy cost of the . 
. two phases was equalized by extending 

the duratlOn of traini.ng duri,ng the latter six week perl'od. 
The subjects im-

proved significant'ly in V0
2 

max duri,ng the first 20 weeks. 
The nine subjects 

who continued training, but at a 1 
ower intensity for the six additional weeks 

maintained the level of fitness achieved durl'ng 
the first 20 weeks, but the 

five subjects who stopped training during the last six weeks decreased 

significantly. See Figure 5. This study supported 
the concept that cardio-

resPirato~y fitness can be maintained by decreasing intensity and increasing 

the duratlon sufficiently to equalize the total ca1orl'e 
expenditure. 

Modes of Training 

Previous sections of this review have been concerned primarily with 
endurance activities such as running and cyc11·ng. 

However, other activities 
such as walking, swinming, skiing, danci.ng. 

J and sports of varying degrees of 
intensity and aerobi d d . 

c eman may lmprove cardiorespiratory fitness. Many 

investigators have sought to determine the relative value of these other 
activities as well as jo' d . 

. gglng an cyc11ng in produCing cardiorespiratory 
fltness changes. As previously shown, certain 

quantities and combinations of 
intenSity, duration, and f 

requency are necessary to produce and maintain a 
training effect. 

In addition, the total t 
amoun of work or energy cost of an acti vity 

an important conSideration. Theoretically, 
is 

the training effect should occur 
equally if these factors are held constant. 

To investigate this, Corbin et ~.(15) 
22 
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compared the effects of running, walking (treadmill), and bicycling (ergometer) 
" , . 

traini,ng regimens on college men. Each group trained for 20 minutes, five 

days per week, for ten weeks, at heart rates of approximately 150 to 160 

beats/minute. In general, they found running and bi cyc 1 ing to be superior 

training modes when compared to walking. POllock et &.(61), Figure 6, in a 

similar experiment conducted with middle~aged men, found all three modes of 

train ing to be equally effecti ve in produCing a Sign ifi cant cardi orespi ratory 

improvement., In this studY, the subjects trained for 3D minutes, three days 

per week, for 20 weeks, at 85 to 90 percent of maximum heart rate (approximately 

175 beats/minute). Wilmore et &.(86) compared the effect on aerobic capacity 

of tennis, bicycling, and jogging. Each group exercised three days/week for 

45 min/day for 20 weeks at apprOXimately 85 percent of maximum heart rate or 

75 percent of V02 max. All three groups improved significantly in cardio-

respiratory fitness (jogging - 14.8%, bicycling _ 13.3%, and tennis _ 5.7%) 

with the jogging and bicycling groups imprOving substantially more than the 
tennis group. 

Some people cannot exercise in the conventional manner of walking and 

running due to illness, injury, orthopedic problems, etc. Thus, exercise 

programs must be adjusted to meet these special needs. Pollock et &. (64) 

conducted a studY with eight sedentary disabled men and 11 sedentary normal 

men and found that cardiorespiratory improvement could be achieVed through arm 
pedal1ing on a modified bicycle ergometer. 

In general, high energy cost activities, such as running, walking, 

bicycling, SWimming, and cross-country skiing show signficant increases 

24 I" 

., 



" 

;t I 

" N 
!. <.J1 
) 

~ 

" 

.. - -.~.-

c 

'44 

~42 

c 

E 40 

"-
E 3(,;) 

-.." "" \.) 

-,/ ,., 
o 
~ -

3.4 

o 

I..~, ! I 
I .• 

i· j
'·· .. 

D Before training 

PZa ~Jter training 

4l.7 

VlAl }< 
Figure 6. Effe'ct of traini.ng mode on maximum oxygen intake (V02 rna;.;]' \.(1)' 

" 

" 

" 
\ 

il 

Ii 
i~ 

..... 



) 

, 
i 

in cardiorespiratory efficiency. In contrast, low energy cost activities, 

such as moderate cal i stheni cs" gol f, and vari ous organ i zed game activities 

show little or no effect. Altho,ugh we,ight lifti,ng, per se, is a h,igh ene,rgy 

cost activity, and phases of other sports such as baseball have h,igh energy 

cost components (running), they are cons"j dered to have 1 itt 1 e or no effect on 

cardioresp'iratory function. This results from the h,igh ene,rgy cost component 

being too intermittent; thus, the total ene.rgy cost of the activity in relation 

to total time would be considered quite low. Other activities(55) producing 

significant cardiorespiratory effects include dancing, rope skippi.ng, tennis, 

soccer, basketball, wrestling, football, handball, and a combination of sport 

activities and running. Cooper(13,14) has emphasized the concept regarding 

the variety of modes of training for eliciting a training response. He devised 

a system whereby activities are given point values in respect to their energy 

cost, thus a variety of activities may be interchanged within a fitness training 

program. 

Types of Training Programs - Interval vs Continuous 

Shephard lists four distinct types of training programs(76). These are: 

(1) Continuous Running in which the individual exercises at a moderate and 

relatively steady intensity for long periods (ranging from fifteen minutes to 

several hours); (2) Brief-interval Runnin~ in which the individual undertakes 

short bursts of maximum activity (approximately 30 sec tu 1 min), interspersed 

with recovery periods of correspondi,ng length when only l,ight activity is allowed; 

(3) Prolonged-interval Running where the intervals are prolo,nged to 2 1/2 

minutes and the recovery periods are correspondingly extended; and, (4) Circuit 
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Training in which the individual moves around the circuit to various gymnasium 

exercises - pushups) runni~g on the spot, etc. 

The 1 iterature pertaini,ng to the comparison of interval versus continuous 

running programs reveals conflicti~g results. To date, there is no good 

scientific evidence supporting one pr,ogram over the other. 

Initial Level of Fitness 

The concept of percentage of improvement attained in certain physical 

fitness parameters being related to one's initial level of fitness was proposed 

in the early work of Mull er( 49) . He conducted a series of experiments deal i ng 

with the improvement in strength and concluded that the percentage of improve­

ment was directly ralated to initial strength and its relative distance from a 

proposed level of improvement. This concept has also been true in training 

studies dealing with cardiorespiratory parameters. Sharkey(74) noted that the 

magnitude of change was inversely related to the initial level of fitness. 

Resting heart rate is reduced with training, with the magnitude of change 

dependent on the initial level. Mo~t studies show a reduction in resting heart 

rate to the mid to lower 60's. The data for endurance athletes show average 

resting heart rates 10 to 15 beats/minute lower than for the moderately trained 

groups, although it is not clear whether this difference may be due to genetic 

factors, training, or both. 
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,Age 

Longitudinal and cross-sectional studies indicate that cardiorespiratory 

function decreased with age. Robinson(69) showed that men tend to peak in 

aerobi c capacity between 17 and 20 years of age and steadily decrease over the 

subsequent years. At age 75, aerobic capacity is less than 50 percent of the 

original peak valu~_. Robinson et ~.(70) measured V0
2 

max on a group of subjects 

at age 18 to 22 years; then ,agai n at ages 40 to 44 and 49 to 53 years. Atage 

40 to 44 V02 max had declined 25 percent, and had continued to decrease when 

re-evaluated at age 49 to 53. Skinner(80) has suggested an approximate 21 to 

30 percent decrease in V0
2 

max over a 30 to 40 year range. 

Many researchers have tried to determine if aging affects the trainabil ity 

of persons as they get older. Saltin et ~. (73) found improvement in V02 max 

at ages 29 to 63 and concluded that although a training effect occurs as readily 

in middle-aged and old men as in you.ng, the absolute change is less. Therefore, 

there appears to be some aging effect. Pollock et~. (60) trained 22 men, aged 

49 to 65 years in a walk-jog program 30 min, three days per week for 20 weeks and 

found an 18 percent increase in V0
2 

max. These results are in agreement with 

those of Kasch et~. (36) with middle-aged men, 39-60 years. Benestad(3) found 

no change in cardiorespiratory function in older subjects who trained daily for 

five to six weeks. deVries(19) found improvements in subjects ,aged 52 to 88 

years who participated in a low intensity exercise pr,ogram, but the relative 

change was consi dered 1 ess when compared to younger subjects. Tzankoff et ~. (82) 

found 'significant improvements in V02 max with men aged 44-66 years. 
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The aerobic capacity of middle-,aged and older endurance athletes is 

markedly superior in every ,age category to that of untrained individuals. 

Fi gure 7 shows the differences in V0
2 

max and resting heart rate among 

different athletes and sedentary men (55). The age reduction mentioned 

earlier also appears in the trained groups and becomes particularly evident 

after age 60. Can this reduction in V02 max be explained by age itself or 

are training factors also apparent? The evidence at hand supports both concepts. 

Young endurance runners will train 100 to 200 miles per week (sometimes less 

if purely interval training is used); whereas the middle-aged and older runners 

rarely accomplish this. In data collected from the 1971 National Master1s AAU 

track and field meet and subsequent laboratory evaluations conducted by Pollock, 

Miller, and Wilmore(66) the average number of miles trained per week was 40, 40, 

30, and 20 for the fourth, fifteh, sixth, and seventh decades, respectively. 

In addition, most of these men were prior college athletes, but had not trained 

all their lives. Most of the older athletes had been sedentary for many years 

and had been back in training for only five to ten years. Grimby1s and Saltin1s 

(29) data on middle-aged and older athletes who had trained all their lives show 

them to be above the aging curve in V02 max at all ages. Other data of Pollock 

et~. (65), on men who had been training for 5.5 years, show significantly 

higher V02 max values than for men completi,ng their first six months of training, 

but these are lower than for the aforementioned athletic groups. With the in­

crease in Master1s competition and the probability of men and women training for 

competition throughout their lifetime, future data should provide more insight 

into the aging process and its effects on fitness parameters . 
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Environmental Factors 

Heat 

When exposed to heat or dur~ng muscular work, the heat content of the 

body tends to increase. When the total heat load of the body exceeds the limit 

of thermoregulatory compensation, various incapacities occur such as heat cramps, 

heat exhaustion, and heat stroke. Optimal function requires that the body 

temperature be maintained between 36.5 and 39.5°C. The capacity to perform 

physica1.work in the heat varies greatly among individuals. In general, the 

extent of the performance decrement is influenced by the capabilities and 

limitations of the individual, the level of thermal stress, and the specific 

demands of the task being performed. Caplan and Lindsay(lO) found that in deep 

mine drilling operations, efficiency decreased 25 percent when the environmental 

heat load was increased from an effective temperature of 85°F to 9l.50F. At 

96°F efficiency was 50 percent, and at 98.5°F output was reduced 75 percent. 

Brouha et~. (6,7) observed a progressively increasing cardiac cost during 

work as the environmental temperature increased. For a l5-minute work and 

20-minute recovery period, the total number of heart beats more than doubled 

when the thermal load was increased from an effective temperature to 750F to 900F. 

Acclimatization to heat and physical training greatly enhances the ability 

to tolerate work in heat(8). Improvement in heat tolerance is associated with 

increased sweat production and a lowered skin and body temperature(88). The in­

creased sweat rate provides the possibility for a more effective cooling of the 

skin through evaporative heat loss, and the resultant lowered skin temperature 

provides for a better cooling of the blood through the skin. Buskirk and Bass(8) 
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list the followi,ng characteristics of heat acclimatization: 

1) Heat acclimatization begins with the first exposure, p~ogresses 

rapidly with subsequent exposure, and is well developed in about seven days. 

2) It can be induced by short intermittent bouts of exercise in the 

heat, e.g., of from two to four hours daily. 

3) Athletes in good physical condition acclimatize more rapidly than 

nonconditioned people and are capable of more work in the heat. 

4) Daily work, if progressively increased in the heat, leads to early 

development of maximal performance capacity. Overexertion on the first exposure 

may result in disability, which in turn inhibits the acclimatization process . 

5) Acclimatization to warm conditions will facilitate acclimatization 

to hot conditions but will not confer complete acclimatization to hot conditions. 

Acclimatization to hot conditions will facilitate performance under warm 

conditions. 

6) The general pattern of acclimatization is similar for work of different 

intensity and duration. 

7) Acclimatization to hot dry climates enhances performance capability 

in hot, wet climates and vice versa. 

8) Inadequate water and salt replacement can retard the acclimatization 

process. 

9) Acclimatization to heat is retained for about two weeks with no exposure. 

Thereafter, loss of acclimatization is h,ighly individual. Athletes who stay in 

good physical condition should retain heat acclimatization best. 

When exercising in hot and humid environments, certain precautions should 

be followed. Buskirk and Bass(8) and Murphy and Ashe(50) make the following 

recommendations: 
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1) Wear l,ight, loose porous clothing. 
'. ' 

2) Take adequate amounts; of water and salt. 

3) Exercise duri,ng the cool part of the day. 

4) Allow at least two weeks for acclimatization. 

5) Reduce work load duri,ng peri ods of extreme therma 1 stress. 

Cold 

In general, few problems are posed by exercising in the cold other than the 

psychological disadvant,age of bei,ng uncomfortable. When subjected to a cool 

environment, the first thermo~egulatory response is a constriction of the skin 

blood vessels, thus reducing heat loss through the skin. As man becomes pro­

gressively colder, shivering is activated to increase metabolic heat production. 

Exercise further increases heat production and overrides the necessity to shive)". 

The combination of greatly increased heat production due to exercise and reduced 

heat loss due to excess clothing result in a positive heat load. Positive heat 

load can be reduced by removing layers of clothing during progressive exercise 

in the cold. 

Altitude and Hypoxia 

The Mexico Olympics in 1968 focused attention on the relationship between 

altitude (hypoxia) and physical performance. The Olympic stadium was 7,350 feet 

above sea level, with an ave~age barometric pressure of 580 mmHg. The percentage 

composition of the atmosphere remains essentially uncha,nged over the range of 

altitudes and is approximately 20.93% oxygen, 0.03% carbon dioxide, and the 

balance nitrogen and other inert, gases. There is a logarithmic decrement in 

the total ambient pressure with altitude, so that at eighteen thousand feet, it 
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is only a little more than a quarter of the sea level readi,ng (197 m~Hg). This 

decl ine in total pressure reduces the partial pressure of oxygen in inspired 

. gas. Within the alveoli, both water vapor and carbon dioxide remain at 

relatively fixed partial pressures (47 and 35-40 mmHg, respectively), and 

consequently the partial pressure of oxygen is reduced even more. 

The reduced oxygen partial pressure in arterial blood decreases the 

quantity of oxygen transported to the working muscles, thus limiting the 

capacity for physical work. Maximal aerobic capacity shows a linear decrease 

with increasing altitude amounting to approximately 3.2 percent in unconditioned 

men and 1.9 percent for conditioned men for every 1000 feet above 5,000 feet(9). 

It has been proposed that the change associated with conditioni,ng, training, 

and acclimatization in altitude would enhance aerobic capacity and improve 

performance times at sea level. Faulkner et ~. reported on th~ee investigations 

(23,24) where, 1) five well-conditioned male runners trained for ten days at an 

elevation of 7872 ft; 2) four well-conditioned male runners and 1 swimmer trained 

for 23 days at 7544 ft. elevation; and 3) 15 male college swimmers trained at 

the altitude o~ 7380 ft. for 14 days. These studies showed improved performance 

in two stages. The first improvement was observed after the first few days when 

the athlete had learned to adjust his pace to the new altitude conditions 

(acclimatization). The second improvement overlapped the first then tended to 

leiVel off by the end of the second week. The amount of improvement in the second 

stage of adapt('lti,on appeared to depend in part on the degree to which the athlete 

was trained pre-altitude. 
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The compensatory mechanisms acquired in acclimatiza~ion to al~itude are: 

1) an increase in pulmonary ventilation; 2) an increased he~oglobin concentration 

in the blood; and 3) morphol.ogical and functional cha,nges in the tissues (in­

creased capillarization, myoglobin content, modified enzyme activity(2). The 

well-trained individual is not acclimatized to high altitude any sooner or any 

more effectively than the untrained individual. 

Opinions differ concerning the question whether or not the performance 

capacity at sea level is improved following exposure to high altitude. Buskirk 

et &. (9) and Consolazio(l2) state that their subjects who trained at high 

altitude for four weeks or more did not attain any better V02 max results than 

usual when they returned to sea level. Buskirk et~. (9) conclude that there 

is little evidence to indicate that performance on return from altitude is better 

than before going to high altitude, if training remains relatively constant. 

When exercising at high altitude, a period of at least three weeks is 

necessary for acclimatization. There is no evidence to suggest that it is 

necessary to take it easy during the initial period of exposure to high altitude 

(2). However, due to the lower oxygen pressure, one is forced to accept a slower 

tempo, and the intensity and duration of training activities must be reduced. 

Body Composition 

Reduction in body weight and fat occurs in response to physical training 

and has been documented in numerous scientific inves~igations (5,27,46,47,63). 

The principle involved in reducing body fat is based on the increased number of 

calories the body burns during physical training. Conti.nuous, moderate, rhythmic 

35 

I 
i ' 



( 

( 

? I 

type activities, like runni,ng, burn a la,rg~ number of calories(54) and place 

the body into nega~ive caloric balance, i.e., more calories are ~xpended than 

are input. !he end result is that the body u~i 1 i zes its store~ ~f fat' to make 

up the deficit, hence a reduction in body fat (weight). About 3500 calories 

are contained in,a pound of fat; therefore, 3500 calories must be expended 

through exercise to lose a pound of fat. An individual can lose a pound of 

fat in 1 ess than 12 days by expend,'.ng an e t 300 1 ' x ra ca or, es per day thro,ugh 

exercise. The spee~ with which the exercise is performed determines the amount 

of time required per day to burn 300 calories. For example, a moderate jog for 

most people would expend about 10 calories per minute; therefore, Jogging about 

30 minutes would expend 300 calories. 

Dieting alone is not an effective way to reduce fatness as is shown in 

several investigations(4,53). Although dieting will cause a reduction in weight, 

65 percent of the weight loss is from loss of muscle mass and only 35 percent 

from fat loss. Therefore, the percent body fat, which is the proportion of 

body weight that is fat tissue and is the true indicator of body leanness-fatness, 

can remain approximately the same in response to weight loss by dieting alone. 

In contrast, in exercise programs with food intake remaining constant, significant 

reductions in percent fat along with increases in muscle mass occur. The con­

current loss of fat and gain in muscle can balance each other and result in only 

a slight change in overall body we,ight, but a significant decrease in percent 

body fat. A calorie-restricted diet along with an exercise program is recommended 

when weight and fat reduction are desired. 
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The futility of diet alone is contrasted with the effectiveness of an 
.. . .. . 

exercise p~ogram in Figure 8. Several important points are noted therein(34). 

First, the sedentary free':'eatinganimals, which represent the typical non­

dieting physically 'ji'lactive American adult, were the heaviest and the fattest. 

Second, the sedentary paired-we,ight animals, which were physically inactive, 

but restricted in food to mate!: the body we,ight of the runners, were consid­

erably fatter than the runners even tho,ugh the body wei ght for both groups was 

the same. 

When comparing trained and untrained individuals with the same average 

heights and we,ights, a greater proportion of the weight of the physically active 

individual is in the form of lean tissue. Welham and Behnke(83) compared a 

group of professional football players with a group of naval personnel and 

found that although the football players were heavier, most of them had less 

body fat than the naval personnel. Costill and Fox(16) measured six skinfold 

fat sites on a group of competitive marathon runners and on a group of college 

professors who were the same age and weight. The sedentary faculty men had 

more than twice as much fat (16.3%) as the athletes (7.5%). Pollock et al. 

(68) found similar results in a comparison between a group of world class 

distance runners and a group of sedentary men matched for age and body weight. 

Because changes in body weight and body fat are related to energy expenditure 

of a program:, the regimens with greater combinations of frequency, duration, and 

intensity tend to show greater m,agnitude of cha,nge. Pollock(55) compared body 

weight and fat of young middle-,aged men of various fitness levels. As Figure 9 

shows, the men involved in the highest energy cost programs, endurance runners, 

37 

..: 

i :( 



w 
00 

, , 

/: 

r I 
. ' 

l ' 

..-
E 
01 

"--'" 

-I-
..c 
01 
CD 
3: 
~ 

-0 
0 

..a 

0 
_I ...... 

, 
C .. , 

500~ 

L1 r-:; ur '1, .~ r ,...-' ' 

400 

. . \ 

Figure 8. 

o 

t;2Z{1}2j Sedenta ry G,d Ii b feedi ng 

caloric restriction 

'L,Tf~~ITD~?~ Exercise ad lib feeding 

21 21 

400 400 

12 

Eft~cts of 15 weeks of daily exercise on body composition of adult male rats (34) 

22 

18 

14 

10 

~ 
u 
o 
m 

, 

, 

\ 



i :( 

c 

" (' i ' 
L 
i: 

, \ 
it 
, I 

,I 

," CI 
~, 

\ ' 
I 

I 

J 
C 

j I 

(/) 

.a 

190 

,1"10 

I- 150 
I 
(!) 

Lt.I 
3: 
>- 130 
0, 
o 
CO 

110 

YEARS 

135 

~ 
~ 
~ l,.~ 

M(lfc!hon 
Runners 

18-28 

ISO 

~ 1~ 
165 ~, 

160 ~ 
W; 150 ~ 

~ ~ ~ ~ ~ ~ 
~ ~~ ~m ~ ~ lfi 

~ ~. ~ 
~ W ~ 
~ ~'L--J~~~~~ __ __ 

145 

Middle Sprinter3 Sedan/cry Endurcnce Sedentary 
Distcnce 18-24 18-28 Runners 40-50 
Runners 40"50 
18-28 

.. ' 

'Fi gun: 9. Comp'ari son 0f bocly \'/e; ght and fat Ctmon~] young and 
middle-aged men with va~iou~ fjtness levels (55) 

39 

/ 

--~ -~~~--~~ 

~ -==-~~-,~~~~,.'''---

j~ 

I,@ 

had the lowest body we,ight and fat. 

Pollock et~. (63) combined data from studies conducted on middle~aged 

men traini,ng two, three, and four days per week and found that exercisi,ng 

approximately 30 minutes two times per week was not sufficient to reduce body 

fat and weight. However, traini,ng three and four days per week for 30 minutes 

caused significant reductions in body we,ight and body fat. Skinnel' et ~. (81) 

found that exercisi,ng a minimum of three times per week, approximately 40 

minutes per session, for a period of six months was effective in decreasing 

body fat in sedentary middle-,aged men. Milesis et ~.(46) found body fat 

reductions in groups training 15, 30, and 45 minutes per day, three days per 

week for 20 weeks. Wilmore et ~.(87) investigated the body composition changes 

with a ten week jogging pr.ogram on 55 men, aged 17 t,O 59. Small, but significant, 

reductions in body fat and weight resulted from this moderate exercise program. 

Therefore, it can be concluded that program~ of at least 30 minutes, three days 

peY' week are necessary for losing body weight and fat. 

Moody et ~.(47) viewed the effects of exercise on overweight coll,ege 

women. Eleven females participated in a walk-jog program six days per week for 

an eight week period. No attempt was made to control diet. Energy expenditure 

was approximately 500 calories per day. Body weight and body fat as shown in 

Figure 10 decreased significantly. 

Boileau et ~.(5) formed two groups of sedentary coll,ege men based on their 

relative fatness as follows: obese, 25-46 percent fatness (N=8), lean~ 10-20 

percent fatness (N=15). All subjects walked or ran on a treadmill 60 minutes 
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per day, five days per week for nine weeks. ~h~ approximate ~ne,rgy expenditure 

was 600 calories per exercise session. S,ignificant reductions in body fat 

were found for both groups with, greater reductions in the obese subjects. 

Gwinup(30) exercised 11 obese women daily for one year or longer with no 

dietary restrictions. Periods of walking each day were pr,ogressibely increased. 

No weight loss occurred until walki,ng exceeded 30 minutes daily. Weight loss 

paralleled length of time spent walking. 

Some investi gators have used pr,ogress i ve wei ght training as the means of 

decreasing body fat. In an experiment by Wilmore(85), 47 women and 26 men 

vol unteered to parti cipate in a 10-week period of i ntensi ve w\~i ght training, 

with an average attendance of 40 minutes per session, two days per week. Both 

men and women increased in 1 ean body we,i ght and decreased thei r absolute and 

relative body fat. Significant reductions in five of the seven skinfolds 

occurred for the women, but only in one for the men. Mayhew and Gross(43) 

evaluated the effects of high resistance weight training on body composition 

of 17 college women training 40 minutes per session, three times weekly for 

nine weeks. Significant increases in lean body mass were found with relative 

body fat decreasing. Most weight training programs change percent body fat by 

increasing muscle weight rather than decreasing fat weight. 

In summary, fat reduction resul ts achi eved from exerci se pr.ograms depend 

on the frequency, duration, and intensity of exercise. Two days per week of 

exercise does not seem to be adequate in reducing fat. Reductions in fat have 

been found with three days per week programs, but exerci si.ng four or more days 
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cost, i.e., the number of calories burned duri~g exercise. Activities of 

higher intensity such as Joggi,ng, cycli.ng, or swimmi,ng burn more calories per 

minute and thus would be more desirable in fat reduction than low intensity 

activities. Duration is an important consideration. Research indicates that 

at least 30 minutes per exercise session is desirable for body we,ight and fat 

loss. Weight training is not as desirable for fat reduction as endurance 

activities because the fat weight changes only slightly. 

Flexibil ity 

Flexibility is defined as the ra~ge of possible motion in a joint or 

group of joints(20). For example, the flexibility of the elbow joint is move­

ment from full flexion to full extension. The ability to touch one's toes 

primarily depends on the flexibility of the hip joint, spinal column, and rear 

leg muscles. 

Joint range of movement is limited by two factors: (1) bony structures 

of the joint; and (2) extensibility of the surrounding ligaments, tendons, and 

muscles. The bony structure of a,joint basically cannot be altered but the 

extensibility of ligaments, tendons, and muscles can be greatly affected by 

stretching exerc·j ses. Stretchi ng these ti ssues gradually lengthens them and 

the joint range of movement is therefore improved. 

Flexibility is specific to a joint, that is" good flexibility in the hip 

and spine does not necessarily imply good flexibil ity in any other joint. 

However, general stretching exercises will enhance both simple and complex 
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movements of the body, thereby improvi,ng ~h~ fl~xibility of many joints. 

Benefits derived from flexibility exercise are described by Melograno 

and Klinzing(44) and include: 

1 . Injury Reducti on - the chance of overstretchi,ng and inj uri,ng a 

muscle is lessened when the muscle possesses great extensibility. 

2. Muscle R.elaxation - tight, stiff muscles from inactivity are relaxed 

by stretchi,ng. 

3. Skill Enhancement - sufficient flexibility is needed in certain joints 

before skills can be mastered (e .. g., shoulder flexibility is necessary 

for proper serving techniques in tennis). 

4. Graceful movement - coordination of common movements is enhanced by 

hav.ing fl.e,x.iEJ~=j..9,ints. Individuals who lack flexibility move stiffly 

while walking, running, lifting, or reachi,ng. This leads to in­

efficiency of movement. 

There are two methods of stretching to promote flexibility in the body. 

The first, ballistic stretching, involves bouncy, jerky movements where a body 

part is put into motion and the momentum carries it through to the muscles' 

stretched limit. Ballistic stretching is often discouraged because it tends to 

cause soreness in the muscles the day following the stretch(20). There is some 

experimental evidence indicating that a "stretch reflex" occurs in the muscles 

from ballistic stretching. The "stretch reflex~ causes the muscles to contract 

and resist the stretch thus resulti,ng in small muscle spasms which eventually 

lead to soreness. The second mthod g statis stretching, is recommended because 

a firm, steady stretch inhibits the "stretch flex" in the muscles with its 
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delayed soreness, yet improves muscle extensibility. In addition, if muscle . , , 

soreness already exists, static stretchi,ng may be used to relieve it. The 

basi c components of yoga invol ve stati c stretchi,ng and therefore fl exibi 1 ity 

training. 

There is an advantage in using some ballistic stretching for warm-up 

purposes so long as the movements are slow and not fast or jerky. This should 

help prevent injury and excessive muscle soreness. Some soreness. should be ex­

pected in the early stages of any conditioning pr.ogram, but with the proper 

precautions and adaptation the soreness will disappear. 

The notion that weight training decreases flexibility is not true. Many 

investigators have shown that there are no harmful effects of weight training 

on flexibility if the movements are performed through the joints ' full range of 

movement(20). Also flexibility exercises should be integrated into the program. 

However, if the weight training involves a small range of motion and the exercises 

are performed incorrectly, flexibility can then actually be decreased. 

Factors affecting flexibility have been summarized by deVries(20): 

1. Activity - Active individuals tend to be more flexible than inactive 

individuals. Connective tissues shorten from disuse, thus, range of 

motion is decreased. 

2. Age - Flexibility usually decreases with age partly because connective 

tissue shortens with ,age and partly because people become more sedentary. 

3. Sex - Females ar:.a generally more flexible than males due to some joint 

structure differences (for example, in the hip) and, greater muscle 

extensibility. 
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4. Temperature - Warmi,ng a muscle and joint will increase ra,nge of motion 

10 to 20 percent. 

Muscular Strength and Endurance 

Strength is defined as the force a muscl~ group can exert against a 

resistance in one maximum effort(33). Muscu'Jar stre,ngth is proportional to 

the cross-sectional dimension of the muscle or muscle group being studied. The 

1 arger the muscle the greater the strength. There are basically two types of 

muscular contractions used when examining stre,ngth. One type is static or 

isometric contraction when the muscle may be contracting maximally but the limb 

does not move. The other type is dynamic or isotonic contraction. Here the 

length of the muscle changes during, the contraction ~r the limb goes thro~gh a 

range of motion. Actually, there are two types of isotonic contractions: 

concentric and eccentric. Concentric contraction means the muscle shortens and 

usually positive work against gravity is done (example, biceps curl exercise). 

Eccentric contraction refers to the muscle lengthening and negative 'work is 

perfor-med (example, letting the weight down from the biceps curl position). 

Muscular endurance is defined as repeated contractions against the same 

resistance until local fatigue factors interfere with continuation. Performing 

situps or pushups until they can no longer be performed constitutes muscular 

endurance. Energy stores in the muscle cells plus the supply of blood to the 

muscles limit muscular endurance exercise. Strength of the muscles is also 

inherent in the ability to perform muscle endurance activities. Generally, the 

'stronger the muscle the better the muscle endurance also. 
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While isometric exercise (pushi,ng ,against immovable objects) may improve 
, . . 

strength at the specific a,ngles of traini,ng, it does little or nothi,ng for 

circulation, muscular endurance, or flexibility. Isometric training for 

developing stre,ngth generally invol ves one maximal (or near-maximal) muscle 

contraction held four to six seconds. However, six to ten repetitions of this 

procedure will result in the best development of strength for isometric training. 

Isotonic exercise involves repeated contractions through a full range of movement 

in the joints and promotes circulation through the muscles. Therefore, strength, 

muscular endurance, and flexibility are promoted through isotonic training. 

Strength training of high intensity using both isometric and isotonic 

methods generally increases muscle mass. The stimulus of the large weight 

resistance causes muscle mass to increase. This is called hypertrophy and is 

due to the increase in muscle fiber size primarily from the increase in proteins 

deposited in the cells. In addition to the increase in muscle size, isotonic 

training causes an increased number of capillaries to be used in the muscle. 

More blood supply is therefore available to the cells. Energy stores inside 

the cells are also increased through isotonic training thereby improving the 

function of the muscles. The actual speed of muscle contraction is increased 

with strength training regimens, i.e., faster movements are possible. The power 

of the muscles is therefore improved since power is defined as the work of the 

muscles done at a high rate of speed. Thus, muscular endurance is improved 

through isotonic training, when there is a better blood supply and more energy 

stores available for muscle cell use. There have been claims that traditional 

weight training programs do not improve the cardiorespiratory system and there­

fore do not affect aerobic capacity. However, this question is now open for 

further research, particularly if the strength training protocol calls for 
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minimal rest between sets of exercises and the total workout time is performed 

in a continuous manner. 

The converse to muscle hypertrophy is atrophy or wasting away. If 

muscles are not used regularly, their size and function diminish. A good 

example of this is the observable deterioration of muscles on a limb that has 

had a cast for several weeks. The muscle cells decrease in size (protein is 

lost), the energy stores inside the cells are reduced, and the blood supply to 

the muscle is lessened. 

Weight tra"ining on an every other day basis will result in strength gains 

that average two to si x percent each w~~ek (1 ,41). The day between weight 

training workouts is benefitical for recuperating from the strenuous work. 

Apparently, muscle proteins are built up during the day of rest and waste 

products from the workout are removed. The person is then adequately prepared 

to work hard the following day in a regular workout session. 

In order to improve muscular strength and endurance, the principle of 

overload must be followed. Overload means that the amount of weight or resis­

tance must be gradually increased each week. When this extra work is gradually 

introduced, the muscles respond physiologically by adding more protein, energy 

stores and blood supply. Thus, their function is improved. The introduction 

of the overload stress must be gradual to allow the muscles,to adapt and improve. 

If the overload stress is too great, the muscles fat,igue rapidly and performance 

is reduced. 
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In addition to the o~~rload principle, a h,igh intensity effort must be 

developed by the muscles in order to cause maximum improvements in muscular 

strength and endurance. To improve stre.ngth, the weight resistance must be 

very high and just a few repetitions of movement performed. To improve 

muscular endurance, the weight resistance must be low and many repetitions of 

the exercise performed. In both cases, the efforts are near maximum but in the 

strength emphasis program the muscles are required to produce great force in 

four to six repetitions. In the muscul ar endurance program" the muscles are 

required to release large amounts of energy in the cells for repeated con­

tractions of 15 to 20 repetitions. If time permits, three sets of exercises 

will give better results than one or two. 

Mathews and Fox(42) have made some interesting observations concerning 

strength training. Individual differences in body type influence the growth 

in muscle girth. Persons of the mesomorphic type (muscular, and large bones, 

with wide shoulders, and narrow hips) respond the most to muscular training. 

Ectomorphs (lean, small bones, with narrow shoulders, and hips) r~spond less. 

Ectomorphic types of people increase strength, however, without the large in-

creases in muscle size. An obese person is generally classified as an 

endomorph (narrow shoulders and w;de hips). Mesomorphs can also be heavy and 

obese. Through a strength training program it is possible for ~n obese person 

to improve in muscle stre,ngth without large increases in girth. This is 

partially due to a concomitant loss in fat. 

Plateaus in strength gains occur during training programs. That is, there 

is a rise in strength thro,ugh training, then a level is reached where strength 

stays the same for a while. This usually indicates Jihat the muscles have 

adapted to the resistance being lifted. After the adaptation and the intro-
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duction of a new overload r~sis~ance, ano~her rise in str~ngth occurs, and 

so on. Plateaus in traini.ng also may be due to fat.igue and !'goi.ng stale." 

The latter is a term used to describe psycholpgical boredom of repetitive 

training and is best prevented by offeri.ng variety in the training. By just 

changing the workouts slightly or doing a few new exercises the boredom of 

the same day-after-day j~.egimen is prevented. 

After a certain level of strength is acquired, it may be maintained by 

fewer workouts. It is generally agreed that strength, once attained, subsides 

at slower rates than it develops(42). One or two workouts a week may be all 

that is needed to maintain strength levels. However, this area is open for 

further research. 

Strength and Musd e Endurance .. Re 1.at i or.sh i ps 

Clarke(ll) has summarized relationships between strength and muscular 

endurance. These relationships are listed below: 

1. The amount of weight resistance required to exhaust a muscle 

during repetitive contractions depends on the strength of the 

individual. In other words, stronger persons need to lift 

more weight when tr~ining for muscular endurance. Therefore, 

individuals with greatest muscular strength have greatest 

absolute muscular endurance also. 

2. There appears to be a specific combination of load (weight 

resistance) and speed of movement which produces maximum work 

output. Slow contractions with high weight resistance result 
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i~ great stre~gt~ gains, whereas fast contractions with low 

w~ight resistance result in muscular endurance improvements. 

In order for the total work output to be the same in both 

conditions, the number of repetitions has to be much larger 

for the endurance situation. 

3. Fatiguing a muscle reduces its ability to apply tension. 

Strength drops off rapidly with fa~igue. There is a close 

relationship between strength and muscular endurance. The 

fa~ter a person can recover from an exhaustive endurance 

exercise, the faster strength is recovered. 

Types of Strength Training 

There are generally five groups of strength or weight trainers. The first, 

weight lifters, comprise a small group of athletes interested in competing in 

two Olympic lifts - the snatch, and jerk. They train with maximal poundages and 

do not exceed three repetitions per exercise set. 

Secondly, the power lifters are concerned with the development of brute 

strength. They compete in the bench press, squat, and dead lifts all of which 

involve large amounts of weight. Their training includes extremely heavy weights 

with low repetitions per set and many sets per exercise. 

The third, body builders, are interested in physique. They develop. great 

definition (how the muscles look) by performing several sets of an exercise with 

a high number of repetitions in each set. This e~gorges the muscles with blood 

increasing their size (the so called "pumping effect") . 
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The fourth, group, athletes, use specific we,ight traini,ng p~ograms to 

develop strength in the movement characteristics of their sport. 

Finally, there are those of us who simply use we,ight training programs 

to keep in good muscle tone and wish to derive a few benefits from all of the 

previous four groups. Lifti,ng we,ight increases blood pressure and could be 

dangerous to perform for many middle-aged men. A weight training regimen is 

recommended as an adjunct to an aerobi cs program and used for 10,ng-term 

maintenance of muscul ar stre,ngth and endurance. 

Warm-Up and Cool-Down 

Warm-Up 

There are two classifications of warm-up to define: (1) specific - this 

includes practicing or rehearsing a specific event (such as swinging a baseball 

bat before batting); and (2) general - this usually includes exercise that is 

unrelated to the competitive event. 

The latter classification (general warm-up) is most important in physical 

fitness programs. General body warm-up is just that - increasing the internal 

(or core) body temperature through various exercises such as stretching, 

calisthenics, jogging, etc. Specific warm-up exercises are described in 

Chapter 4. 

Increasi,ng the internal temperature of the body is very important to the 

metabolism of the muscles and nerves. The chemical reactions within the cells 

speed up. For each degree of increase in body temperature, the metabolic rate 
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increases three percent(2). Thi s means that nerve mess,ages wi 11 travel faster 

and muscle fibers will contract and relax faster. The muscles are therefore 

stronger after warm-up and recover qui cker after exerti on. 

Increasing internal temperature thro,ugh wal"m-up exercises also affects 

circulation. The blood vessels in the muscles dilate allowing more blood to 

flow to the cells, thus more nutrients can be delivered to the cells and more 

waste products removed. Hemoglobin, the oxygen carrying compound in the blood, 

gives up more oxygen to the muscle cells when the blood temperature is increased. 

Myoglobin, the oxygen stori,ng compound inside the muscle cell, also releases 

more oxygen when the surroundi,ng temperature is increased. 

During a general body warm-up, blood flow through the lungs is increased. 

The exchange of oxygen and carbon dioxide is enhanced~ thus increasing the 

oxygen supply and carbon dioxide release. As a result, the efficiency of the 

cardiorespiratory system is increased. 

The above physiological phenomena result when the body is actively warmed-up. 

That is, the body is actively moved and many muscles are used. This active 

warm-up is more desirable than passive warm-up where muscles are heated by means 

of hot baths, showers, towels, and diathermy. Although the latter are somewhat 

beneficial, they should not be confused with active warm-up. An external heating 

source actually diverts blood flow from the muscle to the skin to combat the 

additional heat being introduced to the local area. The decreased circulation 

to the muscle can result in weakness and fatigue. Active warm-up promotes 

circulation inside the muscle. 
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The optimal active warm-up time has been recommend~d by d~Vries(20) to 

be ten to 15 minutes. This should result in a rise of one to two d,egrees F 

in the muscles· internal temperature. The time factor can vary due to several 

factors, including the individual IS level of fitness, the activity, the 

temperature and humidity of the environment, the clothes worn, and the intensity 

of warm-up. A rule of thumb to follow for intensity and duration of warm-up 

under normal environmental conditions is to exercise until perspiration is 

evident. Wearing warm clothing will speed up the warm-up and retain the heat 

for sev~ral minutes. Warm clothing (rubber suits, etc.) should be avoided in 

warm, humid environments. 

Muscle injury and soreness often are the result of an improper warm-up. 

Strenuous exertion without previous warm-up, can cause muscle strains and in 

some cases a muscle tear. The muscles usually injured are the antagonists 

(opposite) of the strong contracting muscles. These llcold ll antagonistic muscles 

relax slowly and incompletely when the agonists (prime movers) contract and 

thus retard free movement(48). 

Several studies have demonstrated that improvements in physical performance 

(such as running, jumping, and throwing) are significant following waY'm-up. 

These studies support the physiological principles explained previously and 

are summarized in an article by Neube,rger(5l). 

Cool-Clown 

Just as the warm-up serves to, gradually increase the internal body 

temperature, the cool-down after a workout serves to gradually lower body 
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temperature. An active cool-down (such as walki,ng) prevents blood from 

pooli~g in the legs(14) and circulation back to the heart is promoted. This 

amplified circulation will rid muscles of the fluid build-up and metabolic 

wastes that result from the muscular contractions in the workout. The fluid 

build-up and metabolic wastes are primarily responsible for the muscle sore­

ness that occurs after a very strenuous exertion. It is recommended that an 

active cool-down of walking and stretchi,ng be continued for five to ten minutes 

after a strenuous workout. 
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CHAPTER 3 

MEDICAL SCREENING AND FITNESS EVALUATION 

Importance and Need, for Medical Screening and Fitness EValuation 

Several reasons exist for evaluating the physical fitness level of 

police officers before they start an exerci'se program. The most obvious 

reason is perhaps ex:plai'ned'from a me.di'cal safety standpoint and is best 

summariz.ed by the Ameri'can College of Sports Medicine: 

For the sedenta\ry individual th'ere is a serious ri~k in the ~udgen, 
unregulated and injudicious use of strenuous exe~c~se. But 1t 1S 
a risk that can be minimized and perhaps even el1m1nated through 
proper preliminary testing and the individualized prescribing of 
exerc; se programs (l). 

The minimization of such risk is achi,eved in part by undergoing a 

medical sc'reening examination. Med'leal screening includes a record of 

personal health history, family health history, present medication and 

treatment, diet analysis, smoking history, and physical activity patterns 

in order to assess the risk of testi'ng and exercising. The procedure 

icl\entifies past and presp.nt health status and determines if a person is 

~ high risk for coronary heart disease (CHD}{22). A high risk individual 

is classified as one who 1's older than 35 years and has a majority of 

risk factors established by the Ameri.can Heart Association (2,12,13). 

The risk factors include high blood pressure, elevated blood fats (choles­

terol and triglycerides), ci,gqrette smok:l:ng, obestty, phYsical inactivity, 

elevated blood sugar and uri'cacid, family hi,story, and excessive 

emotional stress. Medical screening is an obvious protective practice 
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for both the exercise participant and program director in preventing 

medical complications and injury during activity. This is particularly 

important for officers older than 40 years of age since they have been 

found to be at higher-than-average risk (19). The officers under age 40 

appear to be of average risk; however, medical screening is of no less 

importance with young officers • 

In addition to medical screening, fttness evaluation tests are 

required prior to tni'ttattng an exerctse program. Fitness evaluation is 

primarily the assessment of'the functi'onal capacity of the body through 

testing the cardiorespiratory system duri~ng exerci'se stre.ss. The evalua­

tion'ql~'o tncludes the Cletermi'nati,'on of bQdy compostttQn, flexibi'lity, 

muscular strength and endurance, and pulmonary function. The results of 

the fitness evaluation are used to determine the present medical-

health and level of fitness status of the individual police officer and 

as a basis for exercise prescription. Also, the results are used as a 

baseline for future compari'sons. With respect to this latter statement 

physical fitness tests are excellent motivators for individuals in that 

they provide objective measures of benefits reaped from regular exercise 

programs. 

Medical Screening 

A thorough and detatled explanation of the medical examination is 

available in the textbook edited by Larson (16). Generally, the medical 

examination should include the follow;:ng: 

1. Comprehensive medical history questi,onnai:re covering family 

health history and current health habits such as smoking, alcohol intake, 

physical activity, and medications. Speci.al emphasis should be placed 
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on primqry risk factors of coronary heart disease (CHD), i.e., high blood 

pressure, smoking, high blood fat levels (cholesterol and triglycerides), 

obesity, physical inactivi'ty, and family history of CHD. An example of 

the questionnaire used by the I'nsti'tute for Aerobics Research is presented 

tn Appendix A. 

2. The fo 11 owi ng 1 abora tory tests are recorrmended 'j f the budget 

is adequate: 

a. Chest X-ray 

b. Physical inspection of the spine and limbs for bone and 

joint abnormaltties and of the neck, chest, abdomen, 

eyes, ears, nose, and throat. 

c. Auscultati on (listening) of heart and 1 ung sounds for 

identification of po~si:ble cardiac murmurs, dysrhythmias, 

or chronic lung disease. 

d. Measurement of resting heart rate, blood pres~ure, and 

Y'espiration. 

e. Chemical analysis of blood for levels of serum cholesterol, 

triglycertdes, glucose, and uric acid. 

f. Resting 12-lead electrocardiogram (ECG). 

g. Exercise stress ECG. 

h. Height and weight. 

3. The following tests are suggested as minimal medical 

screening devices tf the budget is limited: 

a. Physi'cal inspecti.on for ltmitati,ons and handicaps. 

b. Heart rate and blood pressure measurement. 

c. Resting l2-1ead ECG. 

d. Hei ght and wei'ght. 
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Guidelines for Fitness Testing 

Informed Consent 

An explanation of all tests and exercise procedures to the partici­

pant is mandatory before administering a fitness Evaluation; the partici­

pant must be aware of what is required and potential risks. An informed 

consent form explains these factors, and a partici'pant must sign this 

form prior to any testing. An example of an informed consent document 

is included in Appendix A. 

Emergency Procedure,s 

The knowledge of emergency procedures is essenttal when conducting 

fitness evaluations. All personnel involved with the program must be 

informed of such procedures, trained in cardiopulmonary resuscitation 

and basic first aid, and be able to determine the severity of the emer­

gency and the appropriate response. All personnel have assigned duties 

in an emergency and should practice these duties r,egularly to insure 

teamwork and reduce confusion during an actual emergency. The procedures 

for action during an emergency should be typed and posted and should be 

continually updated. The most recent information concerni,ng cardio­

pulmonary resuscitation and ftrst aid procedures should be reviewed 

frequently with the staff. The equipment on hand for emergencies should 

include a resuscitator, a defibrillator, and a ba~tc first aid kit. A 

telepone code system is recorrmended to expedite cOJTJnunication with the 

referring physician, hospital, or cHntc pers'onnel. 

Contraindicati'ons to Exercise Testing 

Certain absolute condi'tions exis,t under whtch persons should not be 

exercise stress tested. I:f th.r~ugh th,e me,dtc;~l ht~tor.y qlJe,sti:onnaire or 
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any other means a non-physician discovers that an officer has any of the 

conditions listed below, the officer should be referred to a physician: 

1. Ci rcul atory insuffi'dency (congesti ve heart failure) 

2. Myocardi al i nfarcti:on (heart attack) 

3. 

4. 

Myocarditis ('i'nflamation of heart muscle) 

Angina pectoris (chest paih) 

5. Pulmonary embolism (blood clot in lungs) 

6. Aneurysm (weak spot in wall of artery or heart) 

7. Infectious disease 

8. Vein inflammation 

9. Heart arrhythmias 

10. Heart valve disease 

Other relative conditions exist under which persons may be tested with 

certain precautions. These conditions are listed and discussed else­

where (1). In general, officers with a questionable medical history 

and/or medical problem also should be referred to a physician prior to 

beginning an exercise program. The same procedure should be followed 

for persons over 35' years of age and those under 35 who are considered 

a high risk for CHD. 

Types of Tests 

The types of tests gi'ven in a fitness evaluation depend on four 

major factors: 

1. Time - If large nllmbers of officers must be tested in a short 

period of time, the tests are limited to th,e Held type. 'If adequate 

time is available, then more sophisticated laboratory tests can be 

administered. 
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2. Funds - The equipment required in laboratory testing is usually 

complex and expensive. Therefore, only a limited amount of equipment 

is usually available. 

3. Personnel - Ideally, only qualified individuals trained in 

exercise testing such as physical educators and exercise physiologists 

should administer laboratory stress tests. However,' certain field tests 

can be administered by police personnel if the exerdse participants are 

low fisk and under the age of 35. 

4. Population - YO,ung pfftcers under the age of 35 are gene'r'ally 

healthy Clnd may be tested in a.vartety of ways with low risk. Caution 

must be emphasized with persons over age 35 or partictpants found to 

be high risk through medtcal screen~ng. 

The major categories of fitness evaluations described in this chapter 

include the fol10wtng: 

1. Cardiovascular - Respiratory 

a. Resting 

(l) heart rate (sitting) 

(2) blood pressure (sitting) 

(3) 12-lead electrocardiogram 

b. Submaximal - three minute step test 

c. Maximal stress test 

(1) oxygen intake 

(2) treadmill time 

(3) electrocardiogram 

(4) heart rate 

2. Pulmonary Function (sptrometry) 

a. Vital capacity 

b. Forced expiratory volume for one second 
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3. Body Composition 

a. Height and weight 

b. Skinfold fat 

c. Percent body fat 

d. Lean body weight 

e. Girth measures 

4. Blood (serum) 

a. Cholesterol 

b. Triglycerides 

c. Glucose 

d. Uric Acid 

5. Motor Ability 

a. Fl exi bil tty 

b. Muscular strength 

c. Muscular endurance 

d. Power 

e. Agility 

Some of the fitness tests such as resting heart rate, resting 

blood pressure, l2-lead ECG, stress ECG, h~tght, w~tght and blood analysis 

are also included within the medical screening. The following descriptions 

of the physi cal fitness tests are di'vtded tnto laboratory and Fi'e 1 d 

Procedures for;' the purpose Qf' provtdtng ·mpderate. to hJgh. and low bu.dget 

recQlIJlJendqttQns. 

. Laboratory Procedures. 

Cardtovascul ar-R,espiratory Tes.t~ 

The required procedures Defore admtni:ste.ri.n~ alUqxtrollm cardi Qyascul ar­

respiratory (CRY stress test)jnvol ve th.emonttori~ng of re.sttng e1 ectro-
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cardiogram, heart rate, and blood pressure. The equipment for such' 

procedures includes an electrocardiogram recorder with patient cables, a 

stethoscope, sphygmomanometer (blood pressure recorder), stretcher bed, 

and arm chai·r. Resting measurements including a standard l2-lead electro-
, 

cardtogrClm, heart rate, and blood pressure- should be made in the supine, 

standing, and sitting positions before giving an exercise test. The 

monitoring of such tests is tllustrated tn Photographs 1 and 2. Norms 

for resting h.eClrtrate and blood pres$ure. me!is.ured 1Q 'minutes after being 

seated in a quiet room are presented in Tables 1 and 2, respectively. 

The exercise stress test fo11o\'/s the resting measures and special 

reference 1's made to the pubHcation (1) by the American College of 

Sports Medici ne CACSM) for gui'de lines on. graded exerci.se. stress testi ng. 

The exercise test may employ treadmill (high expense), bicycle ergometer 

(medium expense), or bench stepping (low-cost) procedures. For low 

risk officers under age 35, the 1.5 mile field test may be used as the 

CR stress test; however, for i'ndividuals over 35 and/or high risk, the 

laboratory tests are recommended. The laboratory CR test should be CI 

maximal test of a graded, multistage design; i.e., the test should start 

at a low level of intensity and progress gradually to high levels of 

intensity until the parti'ci'pant reaches a voluntary maxi.mal endpoint. 

The electrocardiogram, heart rClte, Clnd b.loodpre.ss.ure. mu~t be. moni.tored 

throughout the exercise test l"s:ee Ph.ot.Qg ra ph. 31' and durt.ng a recovery 

period of at least five mtnutes followtng the exercise. The test is 

continl"l,ed until the individual reqchel:i' a yoluntClrY mqximal endpoint 

or until contraindicati'ons dtctate thqt h.e stop •. Those contrai.ndi.cRtions 

are the following O}: 
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Table 1. Police officer standards for resting heart rate* 

Fitness Age Groups 

Category 20-29 yrs (n=88) 30-39 yrs (n=85) 40-52 yrs (n=30) 
Heart Rate Heart Rate Heart Rate 

(beats/min) (beats/min) (beats/min) 
Excellent 44 and below 44 and below 48 and below 

Good 45 to 58 45 to 61 49 to 62 

Average 59 to 66 62 to 69 63 to 69 

Below Average 67 to 69 70 to 85 70 to 83 

Poor 80 Md above 86 and above 84 and above 

* Measured 10 minutes after being seated in a quiet room. 
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Table 2. Police officer standards for resting blood pressure* 

Fitness Age Groups 
20-29 yrs (n=88) 30-39 yrs (n=85) 40-52 yrs (n=30) 

Category Systolic BP Diastolic BP Systolic BP Diastolic BP Systolic BP Diastolic BP 
(mmHg) (mmHg) (mmHg) (mmHg) (mmHg) (mmhg) 

Excellent 105 and below 67 and below 98 and below 63 and below 101 and below 69 and below 

Good 106 to 118 68 to 78 99 to 116 64 to 78 102 to 117 70 to 81 

Average 119 to 124 79 to 83 117 to 125 79 to 86 118 to 124 82 to 87 

Below Average 125 to 137 84 to 94 126 to 143 87 to 100 125 to 140 88 to 99 

Poor 138 and above 95 and above 144 and above 101 a,nd above 141 and above 100 and above 

* Measured 10 minutes after being seated in a quiet room. 
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1 . 

2. 

3. 

4. 

5. 

6. 

7. 

B. 

9. 

Dizziness 

Chest pain 

Intolerable fatigue or patn 

Mental confusion 

Pallor 

Distressful breathing 

Nausea 

Definite fall in systolic blood pressure 

ECG changes: 
a. 5-T segment depression 
b. Arrhythmi as 

The most popular stress tests involve walking and/or running on 

a motorized treadmill. The treadmill is preferred because walking and 

running are familiar acttviti:es, and mi:nimal time is required to adjust 

to the treadmill. Cycling and cltmbtng stairs (bench stepptng), strangely 

enough, are unfamiliar acti'vtties to Ameri'cans.; and local pai.n tn the 

leg muscles often causes a participant to stop prematurely. 

A recommended procedure for tt'eadmi'll stress testing is the Bruce 

protocol (6). The protocol 1.'s presented tn Figure 1 and involves 

starting at a low level of intensity (1.7 mph and 10 percent grade) and 

gradually progressing in speed and grqde every three minutes. When 

1 arge numbe"r's of off; cers are to be tes.ted, thi s protocol i,s quite 

practical because it is a short efficient test. This test also can be 

used as a timed performance test and has a good relattonship with maximum 

oxygen intake (V02 max). 

An optional, but important evaluation of CR fUnctiQn 1.s the measure­

ment of V02 max or aerobic capacity. Optimal fttness ulti.mately depends 
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on the ability of the body to take in, transport, deliver, and use oxygen. 

This ability, obviously involves the lungs, blood, heart, and the muscles 

performing the work. The ~02 max test is sophisticated and requires 

complex equipment (see Photograph 4), but is recommended if budgets are 

adequate and qualified personnel are available to conduct the test. 

Astrand and Rodahl (3) and Consolazio et~. (8) have explained in detail the 
principles of measuring oxygen intake. 

Maximum oxygen intake can be measured during the Bruce protocol 

described previously, or, from a practical standpoint, can be estimated 

from the performance time on the Bruce treadmill test as shown in 

Table 3. Results from the study conducted on police officers are pre­

sented by age decades. For example, if an officer 32 years of age 

continued for 10:37 on the Bruce test his predicted 90
2 

max would be 

40.2 ml/kg-min and this would place him in the IIgood" fitness category 

for his age group. Other and more practical tests like the step test, 

1.5 mile run, and 12 minute run, also can be used to predict maximum 

oxygen intake. Thus, the Bruce test and other similar tests can be used 

as an electrocardiogram stress test, a physical performance time test, 

and a measure of functional capacity (maximum oxygen intake prediction). 

Submaximal Cardiovascular-ResPiratory Tests 

Less sophisticated than treadmill stress tests, but still valuable 

as CR function tests are the submaximal bicycle ergometer and bench 

step protocols. The purpose of the submaximal work capacity test on 

the bicycle ergometer is to assess the response of the heart to different 

workloads. Heart rate is measured at two or three different workloads, 

and the amount of work that an tndivtdual is capable of doi~g at 

heart rates of 150 and PO beats per'mi.nute are determtned. Thi.~ 
physical work capacHy (pwcy test 1's descrtbed by Ribtsl (21) and is 
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Estimation of maximum oxygen intake (V02 max) fitness classifications from Bruce treadmill 
performance test (6). 

Fitness 20-29 yrs (n=88) 
Treadmill Time VO max 

(min:sec) (ml/~g.min) 

Excellent 13:12 & above 52.9 & above 

Good 11:24 to 13:11 44.8 to 52.8 

Average 10:30 to 11:23 40.8 to 44.7 

Below Average 8:42 to 10:29 32.8 to 40.7 

Poor 8:41 & below 32.7 & below 

~. 
....-( , 

,. 

Age Groups 

30-39 yrs (n=85 ) 
• Treadmill Time VO max 

(min:sec) (ml/~g.min) 

12:22 & above 47.4 & above 

10:37 to 12:21 40.2 to 47.3 

9:44 to 10:36 36.6 to 40.1 

7:59 to 9:43 29.3 to 36.5 

7:58 & below 29.2 & below 

I 
.' 

40-52 yrs (n=47) 
~O max Treadmill Time 

(min:sec) (ml/~g.min) 

11 :02 & above 40.1 & above 

9:34 to 11 :01 34.3 to 40.0 

8:49 to 9:33 31.4 to 34.2 

7:21 to 8:48 25.6 to 31.3 

7:20 & below 25.5 & below 
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called the PWC-150 or PWC-170. In addition to assessing physical 

working capacity, the bicycle test also can be used to predict maximum 

oxygen intake as exp'lained by Astrand and Rodah1 (3). The advantages of this 

test are that equipment needs are minimal (bicycle ergometer, metronome, 

timer, and stethoscope); the equipment is inexpensive and portable; and 

the protocol is easy to admintster. If possible, this test should also 

be ECG and blood pressure monitored. 

Low budgets in many cases will prohibit the purchase of treadmills 

and bicycle ergometers. In these instances, CR function can be assessed 

by using a very practical, low' cost step test protocol. Kasch and 

Boyer (14) have developed a three-minute step test that requires the 

following minimum equipment: 

1. A l2-inch bench for stepping 

2. Clock with sweep second hand or stopwatch for timing test 

and counting heart rate. 

3. A metronome to help subject maintain cadence in proper stepping rate. 

4. Stethoscope to count heart rate during recovery period. 

The purpose of the step test is to measure the heart rate in the 

recovery period following three minutes of stepping; the results can 

be used to estimate maximum oxygen intake as shown in Table 4. The 

rate of stepping ts 24 steps per 'minute. Immediately after the three 

minutes of stepping, the officer sits down. A 60-second heart rate 

starting five seconds after the completion of stepping is counted. The 

average heart rate ranges for the different ,age groups of police officers 

are shown in Tqble 4. For an offtcer 32 years of age with a step test 

heart rate of 102 beats/mtn the 002 max prediction would be 40.2 mlfkg-min 
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Table 4. Estimation of maximum oxygen intake (~02 max) fitness classifications from Kasch and Boyer's 
three minute step test (14). 

Age Gr.9ups 

Fitness 20-29 yrs (n=87) 30-39 yrs (n=85) 40-52 yrs (n=29) 
Step Test HR 
(beats/min) 

VO max 
(ml/~g.min) 

Step Test HR 
(beats/min) 

VO max 
(ml/~g.min) 

Step Test HR 
(beats/min) 

~O max 
(m1/~g.min) 

Excellent 69 & below 52.9 & above 73 & below 47.4 & above 71 & below 40.1 & above 

Good 97 to 70 44.8 to 52.8 102 to 74 40.2 to 47.3 103 to 72 34.3 to 40.0 

Average 111 to 98 40.8 to 44.7 117 to 103 36.6 to 40.' 117 to 102 31.4 to 34.2 

Below Average 139 to 112 32.8 to 40.7 147 to 118 . 29. 3 to 36.5 148 to 118 25.6 to 31.3 

Poor 140 & above 32.7 & below 148 & above 29.2 & below 149 & above 25.5 & below 
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which would classify the officer in the "good" fitness category. Although 

the step test is easy to administer and results are easily obtained, its 

estimation of V02 max is less accurate when compared to other exercise 

tests such as the bicycle and treadmill tests. 

Sharkey (23) has developed a five minute step test to estimate 

maximum oxygen intake and, therefore, to assess fitness and physical 

working capacity. Recovery heart rate is counted for 15 seconds after 

the step test and a calculator chart i's used to determine the fitness 

score. The calculator chart is very convenient to use, and, in fact, 

is designed so that an individual may administer and score the test 

himself. The calculator chart i's avaiJable through the u.s. Department 

of Agri cul ture: 'Forest Se.rvtce. 

Pulmonary Function Tests 

Basic lung function and capacity are assessed by measures of vital 

capacity rVe) and forced expiratory volume for one second (FEV
1

). 

Spirometry equipment of medium expense is needed for such assessment and 

procedures outlined by W.E:. Collins, Inc. (7) and Kory et.9l. (15) are 

recommended. Norms by decade for ve and FEV
l 

are presented in Table 5. 

Vital capacity is related to body size; therefore, lung function is 

evaluated with more emphasis on FEVl (%). For example, a relatively 

small 32 year old officer may have a small vital capacity of 3.5 liters 

yet have a II good" ra ting of S3% for FEV 1 (%}. Care mus t be taken when 

using thesE! pulmonary measures as fi~ness tests. 

Blood 

If feasible, it is desirable to obtain a 15 ml blood sample from 

the antecubital vein for' analysts of serum li'ptds ('cholesterol and 

triglycerides), glucose, and uric acid. The sample should be drawn 
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Table 5. Police officer standards for pulmon&ry function tests. 

Age Groups 

20-29 yrs (n=89) 30-39 yrs (n=85) 

00 
w 

. " 

Fitness 
C&tegory Vital FEV * FEV ~ VC** Vital FEV l 

Capacity 1 Capacity 
(l) (l) (%) (l) (l) 

Excellent 7.69 and 6.58 and 86 and 7.32 and 6.13 and 
above above above above above 

Good 6.26 to 5.06 to 81 to 5.87 to 4.74 to 
. 7.68 6.57 85 7.31 6.12 

Average 5.55 to 4.31 to 78 to 5.14 to 4.05 to 
6.25 5.05 80 5.86 4.73 

Below 4.13 to 2.80 to 68 to 3.68 to 2.66 to 
Average 5.54 4.30 77 5.13 4.04 

Poor 4,12 and 2.79 and 67 &nd 3.67 &nd 2.65 &nd 
below below below below. below 

* FEV
l 

(L) = liters of forced expir&tory volume for one second. 

** FEV
l 

;. vc (%) = percent&ge of FEV l to vit&l c&pac:ity eVC). 

-1, .' 

, . 

FEV ~ VC 

(%) 

84 and 
above 

81 to 
83 

79 to 
80 

72 to 
78 

71 and 
below 

. , 

~--~------------~--------~--~--~~/---------' 

-- -- ----

, 

, 

40-52 yrs (n=29) 

Vi tal FEV l FEV ~ VC 
Capacity 

(L) (l) (-% ) 

6.29 and 5.03 and 80 and 
above above above 

5.26 to 4.09 to 78 to 
6.28 5.02 79 

4.75 to 3.62 to 76 to 
5.25 4.08 77 

3.72 to 2.69 to 72 to 
4.74 3.61 75 

3.71 and 2.68 and 71 and 
below below below 

\ 
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after a standard 14 hour fast durin, which no food is allowed except 

water. These variables have been related both to levels of fitness and 

coronary heart disease )~i'sk (0). Norms for police officers are presented 

in Table 6. Unless a department alreadY has the blood analysis equipment 

or is large enough to make the cost feasible, it is recOmmended that the 

blood be analyzed at a local medical laboratory. 

Field Test Procedures 

Cardiovascul ar-Respiratory Tests 

The best field tests of CR function are the 1.5 mile and 12 minute 

run tests described by Cooper (9). The time requi red to run 1. 5 mi 1 es 

or the distance covered in 12 mi'nutes is recorded in the tests and then 

evaluated using Table 7. In addition, V0
2 

max can be predicted from the 

test results. For example, a 32 year old officer who rUns the 1.5 mile 

test i'n 11:01 or 1.64 miles in the 12 minute test would have a predicted 

~02 max of 48.0 ml/kg-min and would be classified in the "good" fitness 

category. Advantages of these field tests are that large groups of 

officers can be tested tn a short period of time and the tests are 

highly correlated wi'th aerobic capadty (9). The disadvantage is that a 

track or large running area of known distance is required. These field 

tests are not recommended for high risk persons or oS tnitiol screening 

tests for offi cers Over' the Clge of 35. After the,se types of indiyi dua 1 s 

have been screened and medi'cCllly cl eared by a phystciCln, the above fi el d 

tests can be used ClS ClddtttonCll fitness tests Clnd as motivators to show 

progress through an exercfse program. A six week starter progrClm is 

recommended prior to the Cldmi'nistration of '1 1.5 mile or 12 minute test. 
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Table 6. Police officer standards for blood variables* 

Age Groups 

Fitness 20-29 yrs (n=89) 30- 39 yrs Cn=85) 40-52 yrs (n=30) 
Chol. a T. b c UAd Chol. Tri g. Glu. UA Chol. Trig. Gl u. UA Category rlg. Gl u. 

, (mg%) (mg%) (mg%) (mg%) (mg%) (mg%) (mg%) (mg%) (mg%) (mg%) (mg%) (mg%) 
::) 

Excellent < 102 28 67 3.7 < 116 35 67 3.6 < 143 33 66 3.8 

Good 103-167 29-66 68-78 3.8-5.6 117-194 36-104 68-80 3.7-5.8 144-218 34-78 67-80 3.9-5.6 

(Xl 
Average 168-199 67-104 79-83 5.7-6.5 195-233 105-173 81-86 5.9-6.9 219-255 79-209 81-87 5.7-6.5 

(J1 

Below 200-264 105-181 84-93 6.6-8.4 234-311 174-311 87-98 7.0-9.1 256-329 210-341 88-102 6.6-8.4 
Average 

Poor > 265 182 94 8.5 > 312 312 99 9.2 > 330 342 '103 8.5 

* Sample drawn after a standard 14-hour fast during which no food is allowed except water. 

a = Cholesterol 
, C' b = Triglycerides 

, . c = Glucose 
~ 

\ 

) d = Uric Acid 

", 
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Table 7. Estimation of maximum oxygen intake (V02 max) and fitness classifications from Cooper's 1.5 mile and 
12 minute run tests ( 9). * 

Age Grou~s 

Fitness Under 30 yrs 30-39 yrs 40-49 yrs 

Category 1.5 mile 12-min VO max 1. 5 mi 1 e 12-mi n VO max 1. 5 mi 1 e 12 mi n 
(mi.n;sec) (mnes) eml fkgemin) (mi.n: sec) (miles) (m1 7kg emi n (min:sec) (mil es) 

Excellent Below Above Above Below Above Above Below Above 
1 0; 15 1.75 51. 6 11 :00 1. 65 48.1 11:30 1. 55 

GQ9q 12:00 to 1.50 to 42.6 to 13:00 to 1. 40 to 39.2 to 14:00 to 1.30 to 
10; 16 1,74 51.5 11 ;Q1 1.64 48.0 11: 31 1. 54 

Averq9~ 14; 30 to 1.25 to 33.8 to 15:30 to 1. 15 to 30.2 to 16:30 to 1.05 to 
12; 01 1.49 42.5 13:01 1. 39 39. 1 14:01 1.29 

Below 16;30 to 1.0 to 25.Q to 17: 30 to 0.95 to 25.0 to 18:30 to 0.85 to 
Average 14: 31 1.24 33.7 15:31 1. 14 30.1 16: 31 1.04 

Poor 16: 31 qnq 0.9 qnd 24.9 and 17:31 and 0.94 and 24.9 and 18: 31 and 0.84 and 
Above Below Be1Qw Above Below Below Above Below 

* Table adapted from Cooper (9) , pages 28-31. 

", 

, 

, 

VO max 
(mlhgemin) 

Above 
45.1 

35.5 to 
45.0 

26.5 to 
35.4 

25.0 to 
26.4 

24.9 and 
Below 
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The starter program gives the officers a chance to get their legs 

partially conditioned and learn to pace themselves. Starter programs 

are described in Chapter 4. 

Body Composition 

Body composition assessment refers to the classification of the 

total body weight into two main components - fat weight and lean weight. 

The amount of fat (percent of total body-weight) in the body is related 

to heart disease, diabetes, cirrhosis of the liver, hernia, intestinal 

obstruction, and other health hazards. Thus tt is recommended that 

percent body fat be maintained at a re&sonable standard. The standard 

for men over age 35 is below 19 percent and for men under age 35, below 

16 percent. Body composition is measured most accurately by underwater 

weighing. Through this technique, body densHy is calculated and converted 

to percent fqt. The techni.'que i's 'I complex, expensive system with sophis­

ticated procedures and ;-s impracttc&l for mos,t s.ttuati.on~.. Thus, body 

composition must be estimated from si"mple field tests involving skinfold 

fat or body dimension measures. Specific recommendat].ons on the exact 

locations for obtaining skinfold and girth measures 'Ire shown by Behnke 

and Wilmore (4). 

Skinfold fat determinattons involve the measurement of a double 

layer of skin and the underlying layer of fat by using special cqlipers 

that are calibrated to provide a constant tension throughout their range 

of motion. The Lange caliper (available through Cambridge Scientific 

Industri es, Cambri dge, Marylqnd) meets thts speci ftc&tton cwd is rel ati yely 

inexpensive. In measuri"ng sldnfold thicknesses, tt is. impQrtant ·~o 

locate the exact site, pinch the sRinfold firmly wi.th the thl/mb and 
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forefinger, and place the caliper at a constant distance from the thumb 

and forefinger holding the site (see Photograph 5). Small differences 

among individuals exist in the thickness of skin; therefore, the above 

technique actually estimates i"ndivtdual differences in the fat layer. 

A common formula used to estimate percent bOdy fat for young men 

from three sk5nfold sites'nas been reported by P&scaleetll (18). A 

conversion table is presented in Table 8. The scoring of percent fat is 

summarized as follows: 

1. The three skinfold si"tes are measured to the nearest 0.5 

millimeter. 

2. The axilla measurement is a vertical skinfold at the middle of 

the side, level of the fifth rib, and directly in line with 

the. mi9dl ~ of the armpi t. 

3. The chest location is found over the lateral border of the 

pectoralis major muscle midway between the nipple and shoulder 

crease, and on a line running diagonally between the shoulder 

and opposite hip. 

4. The triceps site is located on the back of the arm, over the 

belly of the triceps muscle, and midway between the top of 

the shoulder and the elbow joint. 

5. All measures are taken on the ri'ght side of the body. 

6. The conversion factors for the three measurements are found 

in Table 8, and are summed. The total is subtracted from the 

constant 1.08847 to obtain density. 

7. The density is converted to percent fat by usi.ng the values 

noted on Table 8 in the inset, which are based on th.e formula 

by Brozek et Q. (5). 
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TABLE 8. Skinfo1d conversion table 

mm Ax ill a Chest Tricep 

1 .ooon .00048 .. 00055 
2 .00142 .00097 .0011 0 
3 .00214 .00145 .0016S 
4 .00285 .00193 .00220 
5 .00356 .00242 .00276 
6 .00427 .00290 .00331 
7 .00499 .00338 .00386 
8 .00570 .00387 .00441 

( 

9 .00641. .00435 .00496 
10 (]On]) .00483 .00551 
11 .00783 (~053D .006 6 
12 .00855 . 0580 .00662 
13 .00926 .00628 .00717 
14 .00997 .00677: .00772 
15 .01068 .00725 .00827 
16 .01140 .00773 .00882 
'17 .01211 .00822 .00937 
18 .01282 .00870 .00992 
19 .01353 .00918 .01048 
20 .01425 .00967 .011 03 
21 .01496 .01015 .01158 
22 .01567 .01063 .01213 c 23 .01638 .01112 .01268 
24 .0171 0 .01160 .01323 
25 .01781 .01208 .01378 
26 .01852 .01257 .01433 
27 .01923 . 01305' .01489 . 
28 .01994 .01354 .01544 
29 .02066 .01402 .01599 
30 .02137 .01450 . 01654 
31 .02208 .01498 .01709 
32 .02~79 .01547 ' .01764 
33 .02351 .01595 .01819 
34 .02422 .01644 . 01874 
35 .02493 .01692 .01930 c 
36 .02564 .01740 . 01985 
37 .02636 .01788 .02040 
38 .02707 .01837 .02095 
39 .02778 .01885 .02150 
40 .02849 .01934 .02205 
'41 .02920 .01982 .02260 
42 .02992 .02030 .02316 
43 .03063 .02079 .02371 
44 .03134 .02127 . 02426 
45 .03205 .02175 .02481 
46 .03277 .02244 .02436 
47 .03348 .02272 .02591 

,48 .03419 .02320 .02648 
49 .03490 .02369 .02701 
50 .03562 .02417 . 02756 

7 i 

----~--.----~-------------------

for prediction of per cent body fat in males (18) , 
Another practical method for estimating percent fat for young men 

is presented in Table 9. Wilmore and Behnke (25) have reported a simple 

formula using body weight and wai'st girth measured at the umbilicus 

level. A metal or cloth tape measure is used to determine waist girth 

measured to the nearest half inch. The conversion factors are found 

Density % Fat (3) Density 

1.0000 42.8 1.0525 
1.0025 41. 7 1.0550 
1.0050 40.5 1.0575 
1 .0075 39.4 1.0600 
1.01 00 38.3 1.0625 
1.0125 37.2 1.0650 
l.0150 36.0 1.0675 
1.0175 34.9 ( 1.0700 
1.0200 33.8 1.0725 
1.0225 32.7 1 .0750 
1.0250 31.6 1.0775 
1.0275 30.6 1 .0800 
1.0300 29.5 ' 1.0825 
1.0325 28.4 1.0850 
1.0350 27.3 1.0875 
1.0375 26.3 1.0900 
1.0400 25.2 1.0925 
1.0425 24.2 1.()950 
1.0450 23.1 1.0975 
1.0475 22.0 1.10011 
1.0500 21.0 

Skinfolds in millimeters 
Axilla 10 
Chest 11 
Triceps 12 

Skinfo1d Conversions 
Axilla .00712 
Chest + .00532 
Triceps .+ .006f52 

Total .01906 
Subtract above total from 1 .08847 
body density 

1 .08847 
.01906 

= 1.06941 
Circle percent fat corresponding 
density on table above. 
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% Fat (3) , 

20.0 
19.0· 
17 .9 
16.9 
15.9 
] 4.9 

1tb 
11.9 
10.9 
9.9 
8.9 
8.0 
7.0 
6.0 
5.1 

' 4.1 
3.2 
2.2 
1.2 

mm 
mm 
mm 

to get 

Total 
Density 
to 

; 1'1 

~ 

' . . '"I 

,I ~ 
'j 

/ ' 

for both body weight and waist girth and are added and subtracted to 

obtain lean body weight. Fat weight and percent body fat then are 

calculated as shown in the example i'n Table 9. 

Pollock et~. ('20) have reported a more accurate formula for 

predicting the body fat of mi'ddle-aged men using skinfold and girth 

measures. A conversion table for this formula is presented in Table 10. 

The chest and axilla skinfolds are taken to the nearest 0.5 mm and the 

gluteal and forearm girths are taken to the nearest 0.1 cm. The 

scoring for p2rcent fat i's summarized as follows: 

1. The axilla skinfold conversion is subtracted from the chest 

skinfold conversion to result in answer lIa li
• 

2. The gluteal girth conversion is subtracted from answer lIa ll 

to result in answer "b ll 
• 

3. The forearm girth conversion is added to answer IIb ll to result 

in answer IIC" . 

4. Answer IIC" value is actually equal to body density (D) . 

5. Density is then converted to percent body fat using the Siri 

Formul a (24): 

% Fat = 4.95 
D 

4.5 x 100 

In the example on Table 10, the calcuated percent body fat was 22.6 . 
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TABLE 9. Conversion table for estimation of percent fat (25) 

Lean Body Weight (LBW) = 98.42 = [1.082 (Body Weight) - 4.15 (Waist Girth)] 
% Fat = [(Body Weight - Lean Body Weight x 10n] + Body Height 

NMiE EXI\tv1PLE DATE 

ACTUAL ~EASUREMENTS 

1. Body Height 
BODY WAIST 166 lb HEIGHT cf GIRTH cf 2. Haist Girth 33 in 100 - 108.20 25.0 103.75 
105 - 113.61 25.5 105.83 CONVERSION 110 .- 119.02 26.0 107.90 Add the Constant to the Body Height conversion 115 - 124.43 26.5 109.98 factor (cf); subtract the Waist Girth conver- 120 129.84 27.0 .-' 112.05 sion factor (cf) from the sUbtotal to get Lean' 125 135.25 27.5 .114.13 

~ 
Bo~y Weight (LBW); subtract the LBW from Body 130 140.66 28.0 116.20 Welght to get Fat Weight. Finally calculate 135 14'6.07 28.5 118.28 percent fat from the formula below. 140 151 .48 29.0 120.35 

145 156.89 29.5 122.43 
CALCULATIml 150 162.30 30.0 124.50 

155 167.71 30.5 126.58 
~ Constant + 98.42 160 - 173.12 31.0 128.65 ([1)5 17S. Ql) 31.5 130.73 

l. Body Height cf + 178.53 170 183.94 32.0 132.80 
175 - 189.36 32.5 134.88 

Subtotal = 276.95 180 - 194.76 Q3~0 1~6.9~ 185, 200.17 33.5 139.03 
\ 

~ 2. Haist Girth cf - 136.95 190 - 205.58 34 .. 0 141.10 
195 - 210.99 34.5 143.18 

LBH = 140.00 200 216.40 35.0 145.25 
205 221 .81 35.5 147.33 

3. Body Height = 166.00 210 - 227.22 36.0 149.40 
:v 215 - 232.63 36.5 151.48 
; ,J LBW 140.00 220 238.04 37.0 153.55 
: i 225 243.45 37.5 155.63 

Fa t \-/ei ght = 26.00 230 248.86 38.0 157.70 
I 235 254.27 38.5 159.78 i ' 

4. Percent Fat (Fat Ht x 100) 240 ' 259.68 39.0 161.85 = 
(Body \~t) 

245 265.09 39.5 163.93 
t 250 270.50 ' 40.0 166.00 

Percent Fat = (26.00 x 100) 

(166) 

I .. 15.6 t Percent Fat = 

'. e 
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TABLE 10: Conversion Table for Prediction of Percent Body Fat (20) 
.. ", tf NA~IE~_E_x_am_p_l_e ________ _ 

~t!EST CONV. AXILLA CONV. GLUTEAL . CONV. FOREARt1 CONV. 
\t,."6KI~~LD FACTOR SKNFLD FACTOR ,: ',', FACTOR FACTOR 
~"'" c:.:=:... _____ ..::.;m~m ___ ___'__c=m~, _____ c=m:.:-.-__ _ 
'i:"-
~~ 1 
~ 2 ~' 3 f; 4 
It 5 
1( c 
~I )~ 
l,1 8 

tj l~ 
. [t2 
l ~ 3 

:j {~ 
. 16 
, -7 
,~ 

18 
19 
20 
21 
22 

: ~3 
! 24 

25 
26 
27 

Jf>?8 
~9 
30 

,31 
32 

I 33 

q~ 
36 
37 
38 
39 

dO 
41 . 
42 
43 
44 
45 

016 
47 
48 
49 
50 

1.10113 1 ;00046 75 .075 17.5 .03973 
1. 1 0041 2 .00092 76 .076· 18.0 .04086 
1.09969 3 ;00138 77 .,' .077' 18.5 .04200 

, 1.09897 4 .00184 78: , .'078 19.0 .04313 
1.09825 5 .00230 79,079 19.5 .04427 
1.09753 6 .00276 80, ~080 20.0 .0454·0 
1 .09681 7 ' .00322 '8i .081 20.5 .04654 
1.09609 8 .00368 82 .082 21.0 .04767 
1.09537 9 .00414 83 .083 21.5 .04881 
1.09465 10 :00460 84 .084 22.6 .04994 
1.0.9393 1"1 .00506 85 .• 085 ·22.5 .05108 

,1.09321 12 .f:[~ 86 .. 08p 23.0 .0522i 
1.09249 13 .00598 87 .087' 23.5 .05335 
1. 09177 ' 14 .00644, 88.088 24. Q .05448 
[l!o9f5~]'15·~~00690 89 ' .• 089 '24.5 .05562 

, i. 09033' 16 .' ~ 00736 90 ;090, 25. Q' [Jj567[1 
1.08961. 17 :01)782,91 .091, 25.5 .05789 
1.08889 18 .• 00828 92 .0~2 26.0 ;05902 
1.08817 " .. 19;;' .00874 93 '.OQ3 26.5 .06016 
1.08745 20 .00920 94.' .094 27.0 .06129 
1.08673 21 .0096'£:" 95 1.095'1 27.5 .06243 
J .08601 ,22 .0)012 "96 .096 28.0' .06356 
1.08529 23 .01058 97.. .097, ?8.5 ~06470 
1 .08457 :,' 24 • all 04 " 98' :Ji9S' ~9. 0 '.06583 
1. 08385 2~ .01 HlO':. 99' '.099 29.5 .06697 
1.08313 26 .01196 ,lao' .100 30.0 .06810 

,1.08241 ',27. ~ .• 01242 101 .101 30.5 ,.06924 
1.08169 .28 .01288 102 .102 31.0, .07037 
1 .08097 . 29 ,:.01334 103/. '. J 03. .31. & ',. 071 ~l ' 
1. 08025 30 .01380 104" : 1 04 '. 32.0, ' ,.07264 
1.07953 31.:, ~0l426 105' .105; 32.5' ,.07378 
1.07881 32 .01472 i05 ".-106.' 33.0 ' ~b7491 
1.07809 33, ;01518 107 ·::.lQ7 33.~. :,,: .. q7605 
1. 07737 ,34" ' ~ 01564 '108 .• 108 34'.0 .0771 8 
1.07665 35 .01610 109' " '.109' 34.5 .07832 
1.07593 36 .01656 110 '.110,35.0 .07945 
1.07521 37 .01702, 111 ~111 35.5 .080S9 
1.07449 ,38 .01748 ·112 .112 36.0 .08172 
l.07377 39 .01794113 .1-13 36.5 .08286 
1.07305 40 .01840 114 .114 37.0 .08399 
1.07233 41 ~01886 115 .115 37.5 .08513 
1.07161 42 .01932 116 .116 38.0 .08626 

'1.07089 43 .01978 117 .117 38.5 .08740 
1 .0701.7 44 .02024 118 . 118 39.0 .08853 
1. 06945 45 .02070 119 .119 39.5 .08967 
1.06873 46 .02116 120 .120 40.0 .09080 
1.06801 47 .02162 121 .121 40.5 .09194 
l.06729 48 .02208 122 .122 41.0 .09307 
1.06657 49 .02254 123 .123 41.5 .09421 
1.06535 50 .02300 124 .124 42.0 .09534 

s, (J 
Formula from Siri (24) 

Personal Measurements 

CHEST 15 mm ----, 
AX I LLA'---_12 _____ mm 

GLUTEAL 95 em . 

FOREARM 25 em 

Conversions 

CHEST i.09105 

,AXILLA 0.00552 

GLUTEAL 0.095 ---..,---,....,--
- + 
FOREARM 0.05675 

= 

DEi~SITY 1.04728 

,_ ·I'-4~9S : 
* % Fat =1---

_ \ D 

Example: 

% Fat ,=, ~ ',4. 9~ 
~ .04728 

. 
% Fat = 22.6 

~' 4.5) 

t ' 



Percent body fat norms by decade for police officers are presented 

in Table 11. The underwater weight technique was used to calculate the 

values for men 20 to 29 years of age and the Pollock et~. (20) formula 

was used for men over 30 years of age. The values for men over age 30 

are much higher within each fitness category when compared to men under 

age 30. The desirable percent body fat standards recommended for men 

under age 30 and ov~r age 30 are 16% and 19% or lower, respectively. 

:MQtor Abtl it.}' 

Flexibility - Flexibility is included in total fitness assessment 

becQuse of the' widespread problem& of low back patn and joint soreness. 

MclnY of these problems are related to sedentary living. Flexibility is 

defined as the range bf possible movement in a joint or group of joints. 

It is necessary to determine the functional ability of the joints to 

move through a full range of motion. 

No general flexibility test mea~ures the flexibi.1ity of all joints; 

however, the trunk flexion or the sit and reach test serves as an 

important measure of hip and back flexibility. Primarily, the elasticity 

of the muscles in the back of the legs and trunk is tested in the sit 

and reach position. The subject sits on the floor or mat with le9s 

extended at right angles to a taped line or box as shown tn Figure 2. 

The heels touch the near edge of the tape or box and are eight inches 

apart. A yardstick is placed between the legs of the subject and rests 

on the floor with the 15 inch mark on the near edge of the tape or is 

placed on top of the box with. the 15 inch 'mark on the edge of the box. 

The subject slowly reaches forward wi.th Doth hands as far as pos.si,ble 
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Table 11. Police officer standards for percent body fat. 

Fitness 
Category 

Excellent 

Good 

Average 

Below Average 

Poor 

20-29 yrs (n=89)* 
Body Fata 

(%) 

6.7 and below 

6.8 to 17.3 

17.4 to 22.6 

22.7 to 33.2 

33.3 and above 

* Desirable body fat = 16% or lower 

** Desirable body fat = 19% or lower 

Age Groups 
30-39 yrs (n=85)** 

Body Fatb 
(%) 

13.8 and below 

13.9 to 21.5 

21.6 to 25.4 

25.5 to 33.0 

33.1 and above 

a = Body fat measured by underwater weight technique 

b = Body fat estimated by Pollock et~. (20) formula 

, 

'\ 

40-52 yrs (n=30)** 
Body Fatb 

(%) 

16.8 and below 

16.9 to 22.9 

23.0 to 26.0 

26.1 to 32.2 

32.3 and above 
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Figure 2. The sit and reach.test for hip and back 
fl exibil"i ty (17) 
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and holds the position momertari"ly. The distance reached on the yardstick 

by the fingertips is recorded. The best of three trials is considered 

as the flexibility score and can be compared to the norms in Table 12. 

Prior to actual test administration, the officer should warm-up slowly 

by practicing th~ test. 

Strength - Muscular strength is defined as the amount of tension a 

muscle can exhibit in one maximal contraction. The true measurement of 

total body muscular strength is difficult since so many muscle groups as 

well as different methoas of testi'ng stre,ngth are i.nvolved. A dynamic 

strength test through the full range of motion which correlates well 

with a total body strength criterion is the one repetition maximum bench 

press. The equipment required includes either a barbell set with a 

special bench or the bench press stati'on on a Universal Gym apparatus. 

The procedures for this test involve the following. 

1. Estimate the weight that an individual can press in one 

maximal effor't. 

2. Load the weights to about two-thirds of the estimated 

maximum weight. 

3. Instruct the individual to press this weight once for an 

easy wal~m-up. 

4. Increase the loading of the weights in ten pound increments 

to maximum. If barbells are used, five pound increments are 

recommended as the individual gets closer to maximum. Instruct 

the person to lift each additional weight increment for one 

repetiti on and then load the next increment. The ftrst three 
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Table 12. Police officer standards for flexibility* 

Fitness 
Category 

Excellent 

Good 

Average 

Below Average 

Poor 

* Sit and reach test (17) 

20-29 yrs (n=8l) 
Flexibility 

(i n) 

25.9 and above 

19.7 to 25.8 

16.6 to 19.6 

10.5 to 16.5 

10.4 and below 

" 

Age Groups 
30-39 yrs (n=84) 

Fl exi bil ity 
('i n) 

26.4 and above 

19.2 to 26.3 

15.6 to 19. 1 

8.4 to 15.5 

8.3 and below 

, 

\ 

• 

40-52 yrs (n=28) 
Flexibility 

(i n) 

23.3 and above 

16.3 to 23.2 

12.8 to 16.2 

5.7 to 12.7 

5.6 and below 

\ 
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to four repetitions serve as warm-up lifts in order to 

prevent muscle injury and to prepare the person for 

a maximal lift on the fifth or sixth effort. 

5. The score for this test is the maximum number of pounds 

lifted in one repetition. 

Norms for police officers on the one repetition maximum bench press are 

presented in Table 13. Because body weight is related to strength, 

additional norms on young men are provided in Table 14, according to 

body weight classifications. For eXample, a person wei,9hing 166 pounds 

and bench pressing 180 pounds ;-s rated in the good category. Norms in 

Table 14 are based on results from college-aged males and would apply 

primarily to police officers under age 30. 

Muscular Endurance - Muscular endurance is defined as the ability 

to contract the muscle repeatedly over a period of time. Low levels of 

muscular endurance indicate inefficiency in movement and a low capacity 

to perform work. Two tests of muscular endurance which are easy to 

administer are the pushup and one-minute timed situp tests. The correct 

technique for administering the pushup test is demonstrated in Photographs 

6 and 7. The administrator places his fist on the floor below the 

officer's chest. The officer must keep his back straight at all times 

and from the up position lower himself to the floor until his chest 

touches the administrator's hand and then push to the up position again. 

The total number of correct pushups are recorded and compared to the 

police officer standards shown in Table 15. 

In the si tup test, the offi'cer starts by lying on his back, knees 

bent, heels flat on the floor, and hands interlocked behind the neck. 
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Table 13. Police officer standards for one-repetition maximum bench press 

. 
, , 

Fitness 
Category 

Excellent 

Good 

Average 

Below Average 

Poor 

20-29 yrs (n=81) 
Bench Press 

(1 b) 

227 and above 

174 to 226 

147 to 173 

94 to 146 

93 and below 

., 

Age Groups 
30-39 yrs (n=83) 

Bench Press 
(l b) 

201 and above 

161 to 200 

141 to 160 

100 to 140 

99 and below 

, ',' - ".-" 

40-52 yrs (n=28) 
Bench Press 

(1 b) 

188 and above 

150 to 187 

132 to 149 

95 to 131 

94 and below 
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TABLE 14. One repetition maximum bench press norms* 'for college-aged men. 

Fitness 
Cate or 

Excellent 

Good 

Average 

Below Average 

Poor 

120-
129 

170-
150 

145-
130 

125-
110 

105-
90 

85-
70 

130-
139 

175-
155 

150-
135 

130-
115 

110-
95 

90-
75 

Body weight classifications (lbs) 

140- 150- 160-
149 159 169 

Pounds Lifted 

185- 195- 205-
. 165 175 185 

160- 170- 180-
145 155 165 

140- 150- 160-
125 135 145 

120- 130- 140-
105 115 125 

100- 110- 120-
85 95 105 

* Adapted from data providecl by R.A. Berger, Temple University . 

, 

'\ 

170- 180- 190-
179 189 above 

215- 225- 235-
195 205 215 

190- 200- 210-
175 185 195 

170- 180- 190-
155 165 175 

150- 160- 170-
1.35 145 155 

\ 

130- 140- 150-
115 125 135 
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Table 15. Police officer standards for the pushup test 

Fitness 
Category 

Excellent 

Good 

Average 

Below Average 

Poor 

20-29 yrs (n=79) 
Pushups 

(repetitions) 

43 and above 

28 to 42 

20 to 27 

5 to 19 

4 and below 

" 

Age Groups 
30-39 yrs (n=83) 

Pushups 
(repetitions) 

37 and above 

23 to 36 

17 to 22 

3 to 16 

2 and below 

- ----------

\ 

• • • 

40-52 yrs (n=28) 
Pushups 

(repetitions) 

28 and above 

18 to 27 

13 to 17 

2 to 12 

1 and below 
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A partner hOlds the feet down. The officer then performs as many 

correct situps (see Figure 3) as possible in one minute. In the up 

position, the officer should touch his elbows to his knees and then 

return to a full lying positton before starting the next situp. This 

test indicates the endurance of the abdomtnal muscle group, an area of 

important concern to the middle-aged male. Norms for this test are 

shown in Table 16. 

Power - Power, 1n phystca 1 fi'tness terms, is defined as the abil i ty 

to rel ease maxim14;'., force in the fastest possi bl e time. The verti cal 

jump test has Deen'used commonly as a measure of power. A yard stick, 

measuring tape, smooth wallar a specially made vertical jump board are 

required for the test. Chalk dust is placed on the fingers of one hand 

as a means for marking the jump. The officer stands with one side 

toward the measuring device and reaches upward as high as possible. 

This is recorded as the "reach" distance. The performer then jumps as 

high as possible and touches the measuring device at the height of his 

jump. The test is scored as the number of inches, measured to the 

nearest half-inch, between the IIreach" and jump marks. The best of 

three trials is recorded as the score. Standards for young officers are 

presented in Table 17. The test was not given to officers over age 35 . 
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Table 16. Police officer standards for the one-minute situp test 

Fitness 
Category 

Excellent 

Good 

Average 

Below Average 

Poor 

." r • 

20-29 yrs (n=81) 
Situps 

(reps/min) 

51 and above 

40 to 50 

35 to 39 

24 to 34 

23 and below 

Age Groups 
30-39 yrs (n=83) 

Situps 
(reps/min) 

45 and above 

34 to 44 

29 to 33 

18 to 28 

17 and below 

,/ 

40-52 yrs (n=28) 
Situps 

(reps/min) 

39 and above 

26 to 38 

19 to 25 

6 to 18 

5 and below 

, 

, 

\ 
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Table 17. Police officer standards for vertical jump power test. 

Fitness Age Groups 
Category 20-29 yrs (n=80) 30-35 yrs (n=64) 

Vertical Jump fins) Vertical Jump (ins) 

Excellent 25.0 and above 26.0 and above 

Good 20.0 to 24.5 20.0 to 25.5 

Average 17.5 to 19.5 16.5 to 19.5 

Below Average 12.5 to 17.0 10.0 to 16.0 

Poor 12.0:and,be1ow 9.5 and below 

Agil i ty - An agil i ty run test refl ects the abi 1 i ty to change di recti ons 

and speed quickly. Several basic movements have been combined into one test 

in the figure-eight Illinoi's Agility Run. The test ;s described in 

detai 1 by Cureton (11). 

As shown in Photograph 8, the officer starts from a flat prone 

position with hands on the starting line and then reacts to the starting 

signal. The course consists of the following: 

10 Sprint 30 feet, stride stop and place at least one foot over 

the boundry line, turn and sprint back 30 feet. 

2. Left turn around chair on starting line and ztg-zag in a 

figure-eight fashion around the chairs up and back 

(see Photograph 9). 

3. Sprint 30 feet up and back as described in Step 1 above except 

finish with a dash over the starting line. 

The total time to negotiate the course is recorded to the nearest 0.1 

second. Gym shoes must be worn for the test and a warmup is required. 

Practicing the course by a slow jog is recommended as a. warmup procedure. 
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The best of two time trials is used as the agility score with at least 

five minutes of rest allowed between trials. 

Norms on the agility run test for police officers are presented 

in Table 18. The test was not given to officers over age 35. 

Table 18. Police officer standards for Illinois Agility Run Test (11) 

Fitness 
Category 

Excellent 

Good 

Average 

Below AVerage 

Poor 

I 

20-29 yrs (n=75) 
AgilHyTiine (sec) 

16.1 and below 

16.2 to 17.7 

17.8 to 18.6 

18.7 to 2Q.2 

20.3 and above 

Discussion of Results 

Age Groups 

30-35 yrs (n=60) 
Agility Time (sec) 

16.2 and below 

16.3 to 18. 1 

18.2 to 19. 1 

19.2 to 21.0 

21.1 and above 

All test results should be explained carefully to each officer 

with opportunity for di'scussi.on. Stre,ngths as well as, weaknesses should 

be pointed out before an exercise prescription is given. A rating scale 

or profile chart is an excel1ent way of summarizin~ test results and 

presenting them visually to the, offi:cer for tnterpretati.'on. TablE~s 19 

to 24 show examp1 es' of' how a fi'tne~s profi 1 e way be presente.d to off; cer~ 

of di fferentages. Space ts a 1 SQ provi'ded for recOY'di.:ng &ctua 1 scores 

on each t&ble. 

The profile is used to tndtcate, the. offtcer"~' tni,ti,ql leVel of 

fi tness but more tmportantly 1's used' to sn.Qw progress. thrQ.ugh a prescri.bed 

exercise program. Retesting then become.s em tmporta.nt re.qutreroent in the 
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evaluation process. One of the most important impacts on an officer's 

attitude toward exercise is to be able to show progress as a result of the 

hard work required in an exercise program . 

Summary 

The medical screening examination helps to assure the health and 

safety practices of the program. The complete fitness profile including 

cardi'ovascul ar-respi ratory, body composition, and motor abil i ty measures 

identifies the level of fitness for an individual, enables proper exercise 

prescripti.'on, and demonstrates the progress that is possible through a 

systematic, supervised program. 
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Table 19. Fitness Profile Chart for Police Officers, Ages 20-29 Years. 

NAME ________________ ----.;AGE ___ HEIGHT ___ --,-_WEIGHT ____ _ 

Bruce Maximum Three-Min. 
Fitness Resting Treadmi Tl Oxygen, Step Test 1. 5 Mi le 12-min Body 

Categor.y Heart Rate Ti.me Intake- H.R. Run Run Fat 
beats Imi.n min:sec ml/kg-min beats/min min:sec miles % 

Excellent. Below . Above Above· . Below Below Above Below 
44, ' 13: 12 52.9 69 10: 15 1. 75 6.7 

,~'i'~ 

Good 45 13: 11 52.8 70 10: 16 1. 74 6.8 
58 11: 24 44.8 97 12:00 1. 50 17.3 . ' 
59 IT:23 44.7 98 12 :01 1.49 17.4 Average 66 10:.30, . 40.S ]11 14: 30 1.25 22.6 

67 10:.29 40.7 112 14: 31 1.24 22.7 Below AV'erage- 79 8:42 32.8 J 39 16:30 1.00 33.2 

80 8:41 32.7 140 16 :31 0.99 33.3 
Poor Above Below Below Above Above Below Above 

DATA COLLECTION FORM 
Date 

Test 1 ----
Test 2 ---

___ Test 3' ___ _ 

Instructions: Record the 1ndividual~s scores in the spaces provided above according to date of testing and 
type of test. Circle theindividual's.actual score in each test on the profile chart to identify varying 
levels of fitness. 
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Table 20. Fitness Profile Chart for Police Officers, Ages 20-29 Years. 

NAME __________ . _______ AGE __ ----'HEIGHT ____ -...;WEIGHT ____ _ 

Fitness Fl exi bil i ty Bench Press Pushups Situps Vertical Jump Agility Run 
Category (i n) (l b) (reps) (reps/min) (in) (sec) 

Excellent Above Above Above Above Above Below 
25.9 227 4.3 51 25.0 16. 1 

Good 25.8 226 42 50 24.5 16.2 
19.7 174 28 40 20.0 17.7 

19.6 173 27 39 19.5 17.8 Average 16.6 147 20 35 17.5 18.6 

Below Average 
16.5 146 19 ' 34 17.0 18.7 
10.5 94 '5 24 12.5 20.2 

10.4 93 4 23 12.0 20.3 
Poor Below Below Below Below Below Above 

DATA COLLECTION FORM 
Date 

Test 1 
Test 2 

Test 3 

Instructions: Record the individual's scores in the spaces provided above according to date of testing and 
type of test. Circle the indivi,dual's actual score in each test on the profile chart to identify varying 
levels of fitness . 
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Table 21. Fitness Profile Chart for Police Officers, Ages 30-39 Years. 

NAME, ________________ ----.:AGE __ -----"HEIGHT __ _ WEIGHT ____ _ 

Bruce Maximum Three-Min. 
Fitness Resting' Treadmill Oxygen Step Test 1.5 Mile l2-min Body 

Category Heart Rate Time Intake H.R. Run Run Fat 
beats/min min:sec ml/kg-min beats/min min:sec miles % 

Excellent Below Above Above Below Below Above Be10w 
44 12:22 47.4 73 11:00 1.65 13.8 

Good 45 12:21 47.3 74 11 :01 1.64 13.9 
61 10:37 40.2 102 13:00 1.40 21. 5 

62 10:36 40.1 Average 103 13:01 1.39 21.6 
69 9:44 36.6 117 15:30 1. 15 25.4 

Below Average 70 9:43 36.5 118 15: 31 1.14 25.5 
85 7:59 29.3 147 17:30 0.95 33.0 

86 7:58 29.2 148 17: 31 0.94 33.1 Poor. Above Below Below Above Above Below Above 

DATA COLLECTION FORM 
Date 

Test 1 ---
Test 2 ---
Test 3 ---

Instructions: Record the individual's scores in the spaces provided above according to date of testing and 
type of test. Circle the individual's actual score in each test on the profile chart to identify varying 
levels of fitness. 
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Table 22. Fitness Profile Chart for Police Officers, Ages 30-39 Years. 

NAME ________________ .......:AGE HEIGHT WEIGHT --- ---------- -------

Fitness 
Category 

Excellent 

Good 

Average 

Below Average 

Poor 

Date 
Test 1 
Test 2 
Test 3 

Fl exi bil ity 
(i n) 

Above 
26.4 

26.3 
]9.2 

19.1 
15.6 

15.5 
8.4 

8.3 
Below 

Bench Press Pushups 
(l b) (reps) 

Above Above 
201 37 

200 36 
161 23 

160 22 
141 17 

140 16 
100 3 

99 2 
Below Below 

DATA COLLECTION FORM 

Situps Vertical Jump Agility Run 
(reps/min) (i n) (sec) 

Above Above Below 
45 26.0 16.2 

44 25.5 16.3 
34 20.0 18.1 

33 19.5 18.2 
29 16.5 19. 1 

28 16.0 19.2 
18 10.0 21.0 

17 9.5 21. 1 
Below Below Above 

Instructions: Record the individual's scores in the spaces provided above according to date of testing and 
type of test. Cir.cle the individuql's actual score in each test on the profile chart to identify varying 
levels of fitness. 
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Table 23. Fitness Profile Chart for Police Officers, Ages 4Q-52 Years. 

NAME ___ . _____________ --:AGE __ ----"HEIGHT ____ ~WEIGHT ____ _ 

Bruce Maximum Three-Min. 
Fitness Resting Treadmill Oxygen Step Test 1.5 Mile 12-min Body 

Category Heart Rate Time Intake . H. R. Run Run Fat 
beats/min min:sec ml/kg-min beats/min min:sec miles % 

Excellent Below Above Above Below Below Above Below 
48 11: 02 40.1 71 11: 30 1.55 16.8 

Good 49 11 :01 40.0 72 11: 31 1.54 16.9 
62 9:34 34.3 102 14:00 1.30 22.9 

63 9:33 34.2 103 14 :01 1.29 23.0 Average 69 8:49 31.4 117 .16:30 1.05 26.0 

?C' 8:48 31. 3 118 16: 31 1.04 26.1 
Below Average 8''1 7:21 25.6 148 18:30 0.85 32.2 ;:; 

84 7:20 25.5 149 18: 31 0.84 32.3 
Poor Above Belm>.l Below Above Above Below Above 

DATA COLLECTION FORM 
Date 

Test 1 ---
Test 2 ---
Test 3 --

Instructions: Record the individual's scores in the spaces provided abovl~ according to date of testing and 
type of test. Circle the individual's actual score in each test on the profile chart to identify varying 
levels of fitness . 
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Table 24. Fitness Profile Chart for Police Officers, Ages 40-52 Years. 

NAME _________________ ---:AGE ___ HEIGHT _____ WEIGHT ____ _ 

Fitness 
Category 

Excellent 

Good 

Average 

Below Average 

Poor 

Date 
Test 1 
Test 2 
Test 3 

Fl exi bil i ty Bench Press 
(i n) (lb) 

Above Above 
23.3 188 

23.2 187 
16.3 150 

16.2 149 
12.8 132 

12.7 131 
5.7 95 

5.6 94 
Below Below 

DATA COLLECTION' FORM 

Pushups 
(reps) 

Situps 
(reps/min) 

Above Above 
28 3"9 

27 38 
18 26 

17 25 
13 19 

12 18 
2 6 

1 5 
Below Below 

Instructions: Record the individual's scores in the spaces provided 
above. according to date of testing and type of test. Circle the individual's 
actual score in each test on the profile chart to identify varying 
levels of fitness. 
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CHAPTER 4 

THE EXERCISE PRESCRIPTION 

Guidelines and Preliminary Considerations 

Exercise prescription is dependent on needs (job description, likes 

and dislikes, etc.), goals, physical and health status, age, available 

time, and equipment and facilities. These factors vary greatly among 

police; therefore, the individua.l approach to exercise prescription is 

recommended (1,3,5,6,11 ,12,14,17). Officers in the field have a greater 

need for muscular strength exercises than the police executive. Thus, 

training for the field officer should emphasize both cardiorespiratory 

endurance training and muscular strength exercises. 

As an officer gets older the need for a preventive health program 

becomes more evident. Results shown from the recent study conducted 

on 213 police officers showed them to be lower than average in cardio­

respiratory fitness and higher in body fat than the average person. 

Their coronary risk factor profile for prediction of coronary heart 

disease became significant1y higher with age. Lack of regular physical 

training WaS apparent in most police officers studied. Thus, as an 

officer gets older, emphasis should be placed more on the development 

and maintenance of cardiorespiratory fitness. The initial experience 

with endurance maintenance should be of low to moderate intensity and 

progression which allows for gra.dua.l ada.pta.tion. On the basis of exper­

ience with adult programs, the a.brupt a.pproach ca.n result in discouraging 
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future motivation for participation in endurance activities. Improper 

prescription also can lead to undue muscle strain or soreness, orthopedic 

problems, undue fatigue, and risk of preci'pitati'ng a heart attack. The 

latter is rare and occurs mainly with middle-aged and older participants. 

Most incidents have occurred because of the lack of previous medical 

clearance and evaluation, incorrect exercise prescription, inadequate 

supervision, or an extreme climatic condition such as excess heat and 

humidity. 

The intent of the programs recommended in this section is directed 

toward the police officer who would like an exercise program to develop 

and maintain cardiorespiratory fitness, and destrable body fat composition 

and muscl e tone. The following guidel i.nes are geared to the heal thy 

officer who is not physically disabled, and has approximately one hour 

of time available 3 to 5 days per week. 

The following guidelines are suggested in the exercise prescription prt ;ss: 

Preliminary Suggestions 

1. Adequate medical information available to assess health status 
properly. 

2. Information concerning the present status of physical fitness 
and exercise habits. 

3. Needs and objectives of the individual for being in an exercise 
program. 

4. Realistic short-term and long-term goals. 

5. Advi ce on proper atti.·re and equi'pment for an exercise program. 

Suggestions for Initial Phases of an Exercise Program 

1. Proper education of persons as to the principles of exercise, 
exercise prescription, and methods of monitoring and recording 
exercise experiences. 

2. Adequate physical leadership in the early st.ages of the exerci.se 
progrqm to assure proper i:mpl ementatton Rnd progre.ss. 

3. Education'and leadersl'ltp are the keys to a successful exercise 
program. 
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Long-Term Suggestions 

1. Reevaluations are necessary for reasseSSing status of health, 
physical fitness, and exercise prescription. 

2. Reevaluations are also important in the education and motivation 
processes. 

The program can begin as soon as the health and fitness status and 

needs and objectives of the officers are determined. Having this 

information plus knowing the participants· activity interests and available 

time, the type and quantity of exercise may be determined. It is important 

for the initial exerctse experi'ence to be enjoyable, refreshing, and not too 

demqndtng ei'ther physfologically or time-wise. The slow gradual approach 

to initiating an exerCise program wi'll help culture a more positive 

attitude toward physical activit~ and enhance the probability of long-

term adherence. Also, if the prescribed program ;s too demanding then 

adherence ;-s not very likely. 

Cardiorespiratory Endurance and Weight Reductio~ 

The research findings reported in Chapter 2 described the amount of 

work necessary to develop and maintain an optimal level of cardiorespiratory 

endurance. Within certain limits the total energy cost (calories utilized) 

of a tr&inin9 regimen ts the i'mportant factor in the development of cardio­

respiratory endurance~ and weight reduction and control (13). This energy 

cost amounts to approximately 900 to 15QO calories per week or 300 to 500 

calories per exerci"se session: Tab1e'1 emphasize's· the importance of frequency, 

intensity, and duration' of tra,tni,ng in attaining a certain level of calorie 

expendtture. and gtves' ~enerql recommenda,ti.ons for exerci se prescri pti on. 
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Table 1. Recommendations for exercise prescription 

1. Frequency 3 to 5 days/week 

2. Intensity 60% to 90% of maximum heart rate 
50% t.o 80% of maximum oxygen intake 

3. Duration 15 to 60 minutes (continuous) 

4. Mode-Activity Run, jog, walk, bicycle, swim 

5. Initial Level High = higher work load 
of Fi tness Low = lower work load 

These recommendations are designed for the needs of the average 

police officer and not for highly trained endurance athletes, persons of 

low and/or poor health status, or severely handicapped individuals. 

Competitive runners usually exercise daily and cover approximately 100 

miles per week. On the other extreme, certain debilitating diseases, 

sl.!ch as coronary heart disease and arthritis, may greatly limit individuals 

in their initial stages of training. 

1. Freguency - Exercise should be performed on a regular basis 

from three to five days per week~ Although programs of sufficient 

intensity and duration show some cardioresptratorY improvements with 

1 ess than three days per !r.Jeek tratni ng, no body wei ght or fat losses 

are found. Also, improvement 1'n cardiorespiratory endurance is only 

mi ni ma 1 to modes t in programs of 1 ess than th.ree days per wee,k. (us.ua lly 

less than ten percent), Pqrti:ctpants in Qne Qr tw.o da,}'!:;, per week pr:Ogram~ 

often complain that theworRout sessions are too tnte.rrotttent qnd bregk 

the continutty of the tra1'ni~ng regimen. Another common complai.nt is 

that, lilt seemed as though r WqS starttng a,ne.w ea,ch. time. J.' came out." 

Our experience has shown that these types of campl a,i.nt~ often lead to 

dropouts in a program. Under unusua,l ~Ollqtti'ons., tf ti.roe and iwa,tlable 
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space are important considerations, then one or two days per week 

regimens may be advisable and serve a temporary purpose. 

Condi t'] oni ng every other day is recommended when i ni ti ati ng an 

endurance exercise regimen. Daily exercise often becomes too demanding 

initially and does not allow enough time between workouts for the musculo­

sk~letal system to adapt properly. This nonadaptive state generally 

leads to undue muscie soreness 5 fatigue, and possible injury. This 

guideline may seem to contradtct the research findings reported in 

Chapter 2 and therecommendattons for exerctse prescription shown in 

Table 1, however, the data from young men running 30 minutes, five days 

per week, or 45 minutes, three days per week showed them to incur injuries 

at a significantly higher rate than three days per week programs of 15 and 

30 minute durations (15). Tn fact, the men in the three days per week 

programs had little or no injury problems. Most of the injuries that 

did occur concerned problems of the knee, shtn, ankle, or foot. 

Officers who are considered at a low level of fitness and whose 

initial programs are restricted to five to 15 minutes per session may 

want to exercise twice each day (6). An example of this special condition 

is a participant who is placed into a walking progNm of low intensity 

and short duration. tn this case an officer may adapt better to shorter, 

but more frequent exerci~e sess1'ons. Another substitute to exercising 

every other day ts to alternate the regular exercise session with days 

of very mild a,ctivity. for officer~ whQ are i'nttia,tin9 a, jog-walk 

program, s·tretching and modeNte warm-·up exercise.s. (caltsthentcs) for 

ten to 15 minutes followed by a continuous walk for 20 to 30 minutes on 

alternate days are recommended. 

Participants can begin to incy'ease th.eir frequency of training to. a 

daily bas; s after several weeRs or months: of concHtioni:ng. The point in 
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time at which this increase in frequency can be accommodated properly is 

an individual matt~r and is dependent upon age and initial level of 

fitness. Generally, persons of older ages and iower fitness levels are 

more prone to musculo-skeletal problems. 

2. Intensity':'Duration - Although intensity and duration are separate 

entities in themselves, it i's di'fficult to di.scuss intensity without 

mentioning its interaction with duration (13). As mentioned in Chapter 2 

exercise regimens of lower intensity (less calorie expenditure), but 

with a longer duration period showed similar improvements as the higher 

and shorter durattonregtmen~; the total calorie expenditures were 

approxi mqtely equal for both progra.ms. The ca 1 ori c difference between 

running a mile in eight minutes and running a mile in nine minutes is 

minimal; therefore, running a little extra time at the slower pace will 

offset the extra calories burned at the faster pace. The important concept 

is that a certain amouht of total work should be completed in an exercise 

sesston (total calories), and the manner in whi.ch it i.s accomplished can vary. 

The above-menti oned concept has important impli cati ons for exerci se 

prescription for adults, and it should be remembered that low intensity -

longer duration types of programs are: generally recommended for beginners. 

This recommendation ts particularlY true fer those officers showing a 

poor performance and/or' presence of coronary h~art disease on their 

initial evaluation. The important point is to prescribe a regimen at a 

low intensity so that the participant can accomp1ish a sufficient amount 

of work. lni ti.aily the' prescrtptt(mmay call for a moderate to bri~k 

walk for 20 to 30winutes duratton. 

Table 1 outlines a certa'in minimal threshold of intensity which is 

necessary for improving cardi'oresptratory function.· A$. was menti.oned i,n 

Chapter 2 under' research fi'ndi~ngs, programs.- of les,s; tn.te.n~i.t.y than 60 

(... .. ::::,:' ".,~'-"::-:-;:~"-~ '0:- - .- ::-_-:~'~'.:::r.-';';:::~:::":':~:!~:~:'::-:-;:~'::-~::".~_-:~:,:-~:-:-~-""---=-:::--~-~~:.;'~#' ~ ~'. ' 
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percent of maximum capacity will show improvements in persons with low 

initial levels of fitness. These officers generally will qualify for 

fitness classifications I or II, as listed in Table 2. Special starter 

programs of less than 60 percent i.'ntensity are recommended for these 

indi'vidua'l s. 

The training-duration wi'l1 vary from day to day and from activity 

to activity. The important factor is to design a program that meets the 

criteria for improving and -matntatni:ng a sufftcient level of physical 

fitness, is ejbyable rtolerable), and will f'lt i.nto time demands. 

The level of training intensity that can be tolerated will vary 

greatly depending on status af fitness and health, age, experience, and 

general ability. Long di'stance l~unners may tolerate two to three how's 

of continuous runni'ng at 80 to 90 percent of maximum capacity, but most 

beginners cannot perform a continuous effort at this level for more than 

a few minutes. In order for beginners to accomplish 20 to 30 minutes of 

continuous training, they must choose the proper intensity level. The 

proper intensity level for beginners will range from 60 to 70 percent of 

maximum capacity (brtsk wa1king programs) to 70 to 80 percent of maximum 

capacity (combinations of walking and jogging). Most pet"sons in fitness 

categories I and II (Table 2) will start with a walking program; and 

those in categories III and above, a combination walk-j.og routine. 

The walk-jog routine, or low i'ntensity - moderate intensity periods 

of work if performing another 'mode of activi.ty will h,we a peak. intensity 

of 85 to 90 percent of maximum capacity and a low intensity of 50 to 65 

percent. The average intensity level wi'll range between 70 and 80 

percent of maximum capadty (6). Experience has shown that an intensity 

1 evel of 50 to 60 percent of maxtmum Can be tal erated comfortably for 20 

to 30 minutes by most persons and can. be classifi.ed as low to moderate 
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TABLE 2. Fitness classifications for exercise prescription for various levels of 
cardiorespiratory endurance 

Mode of Estimating Maximum Oxygen 

Fitness Max O~ Intake Bruce Testa 1.5 Mile Run 
Category (ml/k -min) (min:sec) (min:sec) 

1. Poor 31. 5 &nd b~l ow 8:59 and below 15:01 and above 

II. Below Average 31. 6 to 35.0 9:00 to 9:29 15:00 to 13:29 

III .Averqge 35.1 to 42.5 9:30 to 10:59 13: 30 to 12: 01 

IV~ Good 42,6 to 51,5 11 :00 to 13:59 12:00 to 9:31 

V. Excellent 51.6 C\nd qbove 14:00 and above 9:30 and belQw 

a Bruce treadmill te$t (2). 
b Kasch qnd Boyer step test (9). For descri,ptiQn of tests see Chapter 3. 

<', 

, 

\ 

Intake 

Step Testb 
HR Count 

130 and above 

129 to 120 

119 to 95 

94 to 85 

84 and below 
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work. Intensity levels ranging from 70 to 85 percent are considered as 

moderate work and above 90 percent of maximum capacity, as high intensity 

work (13). The results of the initial tolerance test is important in 

---~------- ~--------

placing the participant at a correct and safe level of intensity (6,11,14,17). 

Upon initiating an endurance training regimen, most officers notice 

the training effect rather quickly. They usually experience the ability 

to perform more total work i'n subsequent exerdse session. The increased 

tota 1 work is a result of the abil tty of the parti ci pant to increase the 

traintng duration and/or to tolerate a greater work intensity. The 

increased average intensity 1's a functi'on of a higher peak intensity 

level and/or an tncrease in the ratio of high to low bouts of work; for 

example, a Participant 1'n a walk-jog routine can tolerate longer periods 

of jogging interspersed with shorter amounts of walking. As these 

adaptations to training occur, changes in the exercise prescription arffl 

recommended. Periodi.c reevaluati:ons will help in determining a new 

status of physical fitness and facilitate proper exercise prescription. 

How is exercise intensity determined and how can it be estimated 

during an exercise session? As mentioned in Chapter 3 under evaluation 

procedures, intensity at various levels of effort as well as the ability 

to utilize oxygen (calories expended) are. meas.ured dudng a graded 

exercise test. 

Heart rate and oxygen intake have a linear relationship (Sef~ Figure 1) 

(5). Thus, heart rate ts an excellent means for estimating intensity of 

trai ni ng. Because of the i'mpracttca Hty of me.a~llri,ng oxygen intake and 

the ease in monitoring heart rate, the heart rate standard is ),"ecorrmended 

for general use. 

To make an accurate estimation of intensity of training, it is 

necessar'y to know both resting and maximum heart rates (8). Maximum 
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heart rate can be determined by using the highest heart rate found on a 

maximum graded exercise test, after a difficult bout of endurance exercise 

or by subtracting one's age from 220 (5). See Figure 2 for an example of 

calculating percent of maximum heart rate. The first method of estimating 

maximum heart rate is preferred because that heart rate is usually 

attained while qualified personnel are evaluating the performance of an 

officer. The second method is to count the heart rate after an all-out 

12 minute run or similar endurance type field test (1.5 mile run). This 

type of test is not recommended for beginners or persons suspected of 

betng coronary prone (4). Tne third method of determining maximum heart 

rate is the least accurate, but may be used as a rule of thumb. The 

inaccuracy of the third method stems from the variability of maximum 

heart rate at any given age. For example, the maximum heart rate of a 

man 50 years of age averages approximately 170 beats per minute, but in 

fact could vary from below 140 to over 200 beats per minute. Resting 

heart rate should be counted in the morning for 30 seconds while in a 

sitting position and before eating or smoking. 

Estimating exercise heart rate during training usually is accomplished 

by counting the pulse rate immediately after stopping by means of the pal­

pation technique (12). This technique is applied by placing the tips of 

the first two fingers lightly on the carotid at'tery (adjacent to the 

voice box) or the heel of the hand oyer the left side 6f the chest (at 

the apex of theheartJ and by counttn~ the pulsati.Qns. The pulse at 

the rqdi a1 artery Cwri st area) ts generally more difficult to count 

after exerci'se and, thus, l~S not recommended. A few persons wi 11 not 

be able to count the pulse tn thts manner and will need to revert to 

the use of a stethoscope .. 
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Heart rate begins to decelerate soon after cessation of exercising 

(usually after only 15 seconds); thus, the count should begin as soon as 

possible. It is recommended to count the pulse for ten seconds and to 

compl ete it within 15 seconds after compl etton of exerci se. Only two to 

four seconds are needed to situate the hand properly and to feel the 

heart beat rhythm. Thus, by counting beats per ten seconds, it is 

possible to complete the count within 15 seconds and to avoid errors 

resulting from the deceler~tton of the he~rt beat. 

A wrist w~tch, w~ll clocK, or stopwatch can be used for determining 

heQrt rate; however, a stopwatch will be the most accurate. The stopwatch 

facilitQtes starting thecou~t more quickly as well as general cQunting 

accurQcy. After estQbl i sh;-ng the heart rQte rhythm, the. count can start 

on a full beat with the first count being zero (can on1y start this way 

wh.en using stopwatch). Jf the count does not end on an even beat, then 

one-half beat is added to the last full count. This counting detail is 

important with this technique because each one beat error in counting 

results in a six beat per minute error. 

Another heart rate counting procedure that can be used satisfactorily 

is to count beats per 15 seconds. This method has some advantages: 

counttng the heart rQte pyer a lQnger time-span can reduce the errors in 

counting and multiplying the counted value by four to get beats per 

minute is easier for the beginner. The disadvantage is the five to ten 

percent error that mQY occur with the added counting time. 

Each of the techniques requtres some e.xperi.ment~ti,on ~nd practice 

to become profi ci ent. Table 31. s ~ cQnversi' an ch~ rt for trans fQrmi.ng 

raw heart rate datCl to De~ts per mtnute. 
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TABLE 3. Conversion chart for transforming heart rate counted for 10 or 15 seconds to beats per minute. 

HEART RATE 

beats/l0 sec beats/min beats/15 sec beats/min 
15 ---90 23 92 
16 96 24 96 
17 102 25 100 
18 108 26 104 
19 114 27 108 
20 120 28 112 
21 126 29 116 
22 132 30 120 
23 138 31 124 
24 144 32 128 
25 150 33 132 
26 156 34 136 
27 162 35 140 
28 168 36 144 
29 174 37 148 
30 180 38 152 
31 186 39 156 
32 192 40 160 
33 198 41 164 
34 204 4"/ ,- 168 

43 172 
44 176 
45 180 
46 184 
47 188 
48 192 
49 196 
50 200 
51 204 
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3. Mode of Activity - Many different types of activities can 

provide adequate stimulation for improving cardiorespiratory function. 

Chapter 2 emphasized that the total energy cost of a program is an 

important factor and that as long as various activities are of sufficient 

intensity and duration, the training effect will occur. Also, activities 

of similar energy requirements will provide similar training effects (13). 

In choosing the proper mode of training, the participant should be 

familiar with the variety of acUvittes that are available. Table 4 

categorizes activities by their calorie cost. An activity will vary 

in intensity depending on the enthusiasm of the participant as well as on 

the type of activity, e.g., singles or doubles; thus, a range of energy 

costs is listed in the table. 

In general, an activity that expends less than five calories 

per minute is classified as IIlowll intensity and is not generally recommended 

for use in exercise regimens that are designed to gevelop cardiorespiratory 

fitness and weight reduction. An exception to this would be a person 

with a functional capacity in Category 1. These officers will improve 

their functional capacity with low intensity work, but should be encouraged 

to increase the duration of effort up to 60 minutes. Activities that 

expend five to ten calori"es per minute are considered of moderate intensity; 

activities from 10 to 14 calories per mi.nute, moderate to high intensity; 

and activities greater than 14 calori,es per minute, h.igh intensity. 

These classifications are based upon exercisi.ng continuously for up to 

60 minutes. 

When choosing the proper actiytty, the officer should take into 

account level of fitness, physical acUvtty l~nterests, ayailabi.lity of 

equipment and facilities, geographical location and climate. The 
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Table 4. Energy cost of various activities l 

Activity 

Archery 
Back Packing 
Badminton 
Basketball 

Non-game 
Game 

Bed Exercise (arm movement 
supine or sitting) 
Bicycling 
(Pleasure or to work) 
Bowling 
Canoeing 
(Rowing and Kayaking) 
Calisthenics 
Dancing (Social and square) 
Fencing 
Fishing 
(Bank, boat or ice) 
(Stream, wading) 
Football (touch) 
Golf 
(Using power cart) 
(Walking, carrying l'lag or 
pulling cart) 
Handball 
Hiking (Cross-country) 
Horseback riding 
Horseshoe pitching 
Hunting, walking 

Small game 
Big game 

Jogging (See Table 5) 
Mountain Climbing 
Paddleball (racquet) 
Sailing 
Scuba Diving 
Shuffleboard 

'1 
Ca 1 ori est. 

(cal/min) 

3.7 - 5 

6 - 13:.5 

5 - n 

3.7 - 11 
8.5 - 1'5 

1. 1 - :2.5 

3.7 - 10 

2.5 - 5 

3.7-·10 

3.7·-10 

3.7 - 8.5: 

7.5 - 12 

2.f; - 5 
15 - 7.5 ' 

7.5 - 12 

2.5 - 3.7 

5 - 8.5 

10 - 15 
3.7 .y 8.5 

3.7 - 10 

2.5 - 3.7 

3.7 - 8.5 
3.7 - 17' 

6 - 12 

10 - 15 
2.5 - 6 

6 - 12 

2.5 - 3.7 

Activity 

Skating (Ice or roller) 
Skiing (Snow) 

Downhi 11 
Cross-country 

Skiing (Water) 
Snow Shoeing 
Squash 
Soccer 
Softball 
Stair-climbing 
Swimming 
Table-tennis 
Tennis 
Volleyball 
Walking (See Table 5) 

, 

Calories2 

(cal/min) 

6 - 10 

6 - 10 
7.5 - 15 

6 - 8.5 

8.5 - 17 

10 - 15 
6 - 15 

3.7 - 7.5 
5 - 10 

5 - 10 
3.7 - 6 

5 - 11 

3.7 - 7.5 

1 Energy cost values, based on individual 154 pounds of body wei'ght (70 kg). 

2 Calorie: A uni~ of measure based upon heat production. One calorie en~als 
200 mt of O2 consumed. 
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deconditioned participant should be involved initially in several weeks 

or months of moderate activity that does not require competition or 

extreme starting and stopping movements. Under these conditions many 

participants tend to overdo and become unduely stiff and sore, fatigued, 

and/or injured. The joints and muscular system are not adequately 

developed in a beginner to handle such demands; thus, the participant is 

vulnerable to injury. The need to get in shape to play games is true in 

most cases. Officers whose screening tests have indicated cardiovascular 

problems should avoid hl'ghly competiti've type activities. It is important 

not to exceed the s'afe 1 tmit Qf exerct~e. The starter programs outl i ned 

later tn this chapter are recommended for beginners. 

Participation in a variety of activities is recommended and can be 

accomplished by tnterch~mgtng some of the vari.ous activtties listed in 

Table 4. Choo~ing different activities tends to keep a participant 

interested tn endurance ~x~rcise over a long term period. For example, 

one might jog 30 minutes on Monday and Thursday and play handball or 

basketball on Tuesday and Friday. The important factor is that the 

officer participates in these activities frequently and with sufficient 

intensity and duration. 

Regardless of the type of physical activity used in a training 

program each exercise session should begin with a warm-up period and 

finish with a cool-down period. The warm-up period should be from ten 

to 15 minutes in duratton and include a combination of stretching 

(flexibility) and light-to-moderatemuscular strength cmd endurance 

exercises. This warm-up can be followed by ftve minutes of walking or 

slow jogging. Suggested stretchtng and muscular strength and endurance 

exercises are described later tn thts chapter. 
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The cool-down period should allow adequate time for the various 

bodily processes to readjust to normal. The length of the cool-down 

period is dependent on the difficulty of the endurance training period, 

status of phYSical fitness, and environmental conditions. Officers in 

better physical cond't' 
1 10n recover more qui ckly from vi gorous acti vi ty, 

ExerciSing in a hot and humid environment generally will lengthen the 

recovery peri od. The cool-down period normally wi 11 1 ast from fi ve to 

ten minutes and can incl ude a Variety of actl' V,l' tl','es such as slow jogging, 
walking, stretching, and light calisthenics. 

Although the emphaSis of this section was based upon the variety of 
actiVities availabl f d 1 ' e or eve oplng and maintaining cardiorespiratory 

endurance, it must be 'remembered that such exercise is only a part of a 

total welJ-rounded program. Endurance activiti.es are of paramount 

importance, but adequate flexibility and muscular strength and endurance 

add to a balanced physical fitness program. 

Programs for Cardioresp'iratory Fitness 

The Aerobics Exercise System 

The term lIaerobicsll was adapted from the word aerobic which refers to 

the type of metabolism utilizing oxygen in the production of energy for 

the body. Aerobics is a program of endurance exercises which require a 

sustained effort, e.g., running, bicyc1i,ng, swimming, fCist walking, and 

vi gorous game- type acti'vi'ti es. These types of ' , exerClses lmprove the 

efficiency of the cardiorespiratory system (heart, lungs, and blood 

vessel s) and thus i'ncrease the abil i ty of the body to transport and 

utilize oxygen. 
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Dr. Kenneth Cooper (3,4) developed the aerobics program of endurance 

training. To make this program of training adaptable to the general 

public, a system of awarding points for various amounts of activity was 

devised. The point system is based upon the energy cost of the activity, 

i.e., the amount of oxygen utilized. Thus, the number of points achieved 

(energy cost) is dependent upon the intensity of the activity and its 

duration. Cooper suggests that a minimum of 30 points per week is necessary 

in order to maintain satisfactory cardiorespiratory condition. Thirty 

aerobic points per week is equal to approximately 30 minutes of walk/jogging, 

three days per week. The system is unique i.n that numerous activities can 

be combined or interchanged to meet the thirty points per \<:eek recommendation. 

The &erobics system ;s unique in that it can be used by 'most departments 

because its use is generally not dependant on size, facilities, location 

(city or rura1), or environmental conditions. 

. 
Exerci se P';"escripti on for Card; orespi ratory Endurance 

As mentioned earlier, in.order to prescribe exercise properly, it is 

necessary to know something about the person's health status and physical 

fitness level. After undergoing the physical fitness examination (see 

Chapter 3), the officer may be classified into one of five categories of 

cardiorespiratory fitness. Table 2 shows the fitness classifications 

scores achieved on various tests. In order to be classified into the 

good level of cardiorespiratory fttness, a person should have a functional 

capacity of approximately 42 ml/kg min of oxygen intake. That level of 

fitness coi nci des \'.Ji th about 10: 30 (mtn: sec} on the Bruce treadmi 11 

stress test, 12:00 minutes on the 1.5111t1e test, and 9,0 (beats/min) total 

recovery heart rCl.te on'the thre.e-mtnute step te,st. The.refQre~ knowing the 

initial level of cardiorespiratory fitness wtll help .gutde, the parti'cipant 

into the correct program. 
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The exercise prescription usually has three stages of progression: 

starter, slow progression, and maintenance (see Figure 3). The initial 

stage of training is class1fi>d u'i Ci starter program. In this phase the 

exercise intensity is low and includes a lot of stretching and light 

calisthenics. The purpose at this stage of the program is to introduce 

the officer to exercise at a low level and to allow time to adapt properly 

to the initial weeks of training. If this phase is introduced correctly, 

the participant will experience a minimum of muscle soreness and can 

avoid debtli'tati'ng i'njuries of the knee, shin, ankle or foot. The 

latter injuries are common 1'n the initial stages of a jogging program, 

but can be avoided tf the parti'ctp&nt takes some preliminary precautions, 

such as a good starter progrqm, good runnin~ shoes, and proper warm-up 

and condition-jng of the legs. Avoiding sharp turns and extremely hard 

running surf&ces are also important safeguards (14) . 

The duration of the starter program is usually from four to six 

weeks, but is dependent on the adaptation of the participant to the 

program. For example, an officer who is classified in a poor or fair 

fitness level may spend as many as six to ten. weeks in a starter 

program, but a participant scoring in the good to excellent categories 

may not need to participate in a starter program 

The slow progression stage of training differs from the starter 

phase in that the participant is progressed at a more rapid rate. 

During this stage, the duratton and/or intensity are increased consistently 

every two to three weeks. How well the person adapts to the present 

level of training dictates the frequency and magnitude of progression. 

As a general rule, the older the participant and the lower the initial 

fitness le:vel, the longer one takes to adapt and prQgre.ss tn a trainin~ 
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regimen. The adaptation to the training load takes approximately 40 

percent longer for each decade in life after age 30. That is, if the 

progression in distance run is every two weeks for men of 30 to 39 

years, then the interval may be three weeks for those of 40 to 49 years 

and four weeks for the 50 to 59 year-old group. 

The maintenance stage of prescription usually occurs after six 

months to a year of training. At this stage, the participant has reached 

a satisfactory level of cardiorespiratory fitness and is no longer 

interested tn increasing the training load. At this potnt further 

development is usually minimal, but the number of miles or mi.nutes 

trained per week enabl~s'on~ to maintain fitness. 

General Guidelines for Getting Started 

In designing an exercise regimen one must select an activity which 

can be performed on' a regul ar basis. Generally, game-type acti viti es 

are not recommended in the early stages of training. Prior to becoming 

involved in game-type activities whereby running will be encountered, 

fast walking or walk-jog programs are recommended. 

Table 4 lists the energy cost of a variety of activities commonly 

used in recreation and endurance fitness programs. The activities are 

quanti fi ed in terms of cal ori e$/mtnute. These val ues gi.ve. inference as 

to the relative intensity of the effort. To. get the total effect of the 

programs, one must determi.ne the tntenstty' level and multiply this by 

the total number of minutes of participation. Because games are not 

played continuously with &n eyen amount of effort, sqme extrapolation 

wi 11 have to be made to get the intens; ty 1 evel for game-type acti vi. ti es. 
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Intensity is dependent on how hard the game is played. If in doubt use 

the average value listed in Table 4. For example~ if handball is played 

for 45 mi nutes, then the intensity in cal ori es (12.5 ca 1 Imi n) woul d be 

multiplied by the minutes played (45) to get the total calorie expenditure 

(562.5). The important point here is that the participant counts only 

the time that was used in participation. Rest breaks and waiting time 

do not count. 

The energy cost of running and walking are list.ed in Table 5. An 

endurance training program can be designed from Table 5, but because of 

the difficulty of knowing the proper pace or sequence of progression, 

several programs are outlined in subsequent Tables in this chapter. The 

programs tnclude walking and running routines, stationary running, bench 

stepping, rope s/<i"ppi'ng, and various, game-type activities, and are 

designed relative to various levels of fitness. 

Although walking and running can be done in a variety of settings, 

such as running tracks, roads, parks, etc., the course should be a 

measured distance. This can be accompli,s.h.ed by the use of an odometer 

from an automobile or bicycle, or use of a measured track. Training on 

an oval track can get boring over a long period of time, but if available 

is a good way of getting started. Tracks generally have a smooth running 

surface and are of a known distance. 

Table 6 will hel~ in determining pace for walking and running 

progrqms. Speeds range from a slow walk (2.9 mph.) to a fast run (12.5 

mph). To aid in pacing, reference points of 110 yards or 440 yards are 

helpful. If carrying a stopwatch or wrist watch with a 60 second sweep 

ha~d, pace' can be kept very"accur-ately during the entire, trq"ining ;,Jrogram. 

MonHori ng of the' program by pace and heart rate. response wi 11 help as a 

guide to proper initiation and progression of the training regimen. 

139 

, ; 



-~'.' 

, ) 

~--; 

. ~ 

, 
.' 1 

Table 5. Energy cost of walking and running 1 

Activity 

Walking 

calories2 
(cal/min) 

2.5 
3.0 
3.7 
4.2 
4.9 
5.5 
7.0 
8.3 

mph 

2.00 
2.50 
3.00 
3.50 
3.75 
4.00 
4.50 
5.00 

Speed 
min/mile 
(min:sec) 

30:00 
24:00 
20:00 
17:08 
16 :00 
15:00 
13:20 
12:00 

----------------------------------
Running 10.1 

12.0 
14.0 
15.6 
17.5 
19.6 
21.7 
24.5' 

5.5 
6.Q 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 

10:55 
10:00 
8:35 
7:30 
6:40 
6:00 
5:30 
5:00 

1 Energy cost values based on individual 154 pounds of body weight (70 kg) 

2 Calorie: A unit of measure based upon heat production. One calorie 
equals 200 m1 of O2 consumed. 
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Table 6. Pacing chart for walking and running program conducted on track 
measured in 110 yard increments. ' 

Pace Pace Pace 
110 yd 440 yd mph 110 yd 440 yd mph 110 yd 440 yd mph 
(sec) (min:sec) (sec) (min:sec) (sec) (min:sec) 

18 1: 12 12.5 38 . 2:32 5.9 58 3:52 3.9 
19 1:16 11.8 39 2:36 5.8 59 3.56 3.8 
20 1 :20 11.2' 40 2:40 5.~ 60 4:00 3.7 

, . 
21 1:24 10.7 41 2:44 5.5 61 4:01 3.7 
22 1:28 10.2 42 2:413, 5.4 ~2 4:08 3.6 
23 1: 32 9.a 43 2:52 . . '. 5.2 Q3 4; 12 3.6 
24 1: 36 9.4 44 2:q6 ~.1 64 4;,19 3.5 
25 1 :40 9.0 45 3:00 ~.O 6~ 4:20 3.5 
26 1: 44 8.6 46 3:04 4~9, 66 4:24 3.4 
27 1: 48 8.3 47 ~;O~ 4·a Q7 '4: 2S 3.4 
28 1: 52 8.0 48 3: 1~ , 4.7 6~ 4:32 3.3 
29 1 ;56 7.7 ' 4~ . 3': 1,6 ' 4.6 69 4:36 3.3 
30 2:00 7.5 50 3:20 4·5 70 4:40, 3.2 
31 2:04 7.3 51 3:24 ' 4.4 71 4:44 3.2 
32 2:08 7.0 52 3:28 4.3 72 4:48 3.1 
33, 2: 12 6.8 53 3:32 . 4·2 73 ' 4:52 3. 1 
34 2: 16 6.6 54 3:36 4.2 74. 4:56 3.0 
35 2:20 6.4 55 3:40 . 4.1 75 5:00 3.0 
36 2:24 6.2 56 3:44 . 4~0 76 5.04 2.,9 
37 2:28 6.1 57 3:48 3.9 77 5.08 2.9 
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Generally officers scoring in fitness categories I and II should 

begin their endurance training by walking. The walk should be at a 

comfortable but brisk pace. The initial speed will range from 3.0 to 

4.0 mph. Distance (~r time) will be approximately 1.5 to 2 miles (30 to 

40 minutes). The reason behind this combination of walking speed and 

distance is to get the participant started at a comfortable pace and at 

the same time keeping the distance long enough so that one can begin to 

get an endurance training effect (total calories - aerobic points). 

EVen though the calori'e cost of thi's regimen is low (125-150 calories), 

it will &110w time for &d&ptation of most bodily systems and parts. Do 

not be concerned about not'worRing h&rd enough. Time, with proper 

progression and adaptation, will eventually lead to the higher, more 

demanding levels of training. 

Starter and Low-Level Conditioning Programs 

Tables 7 to 15 outline various six-week starter programs, and Tables 

16 to 24 are 16-week conditioni,ng prQgrqms for fitness categories I, 

II, and II 1. All tables are deve,loped forages under 30, between 30 

and 39 ye&rs, and between 40 and 49 years of age. These tables are 

taken from the book The New Aerobics (4). Programs for the age group 

50 (.nd over are available, but can be round only in The New Aerobics. 

If an officer is in a vepy low state of physi.cal condition, the starter 

programs for under 30 (Tables 7 to 9} , 3Q to 39 years of a~e (Tables 

iO to 12), and 40 to 49 years of age (Tables 13 to 15) are recommended. 

If the starter programs are too easy, then the participant can begin 

with Tables 16 to 24. Starter programs for swtmming and cycling are 

described in The New'Aerobics. 
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Week 

1 
2 
3 
4 
5 
6 

Week 

1 
2 
3 
4 
5 
6 

Week 

1 
2 
3 
4 
5 
6 

TABLE 7. Walking starter program 
(under 30 years of age) 

Distance Time Freq/Wk Points/Wk 
(mil es) (min) 

1,0 15:00 5 5 
1.0 14:00 5 10 
1.0 13:45 5 10 
1.5 21 :30 5 15 
1.5 21:00 5 15 
1.5 20:30 5 15 

TABLE 8. Combination walk-jog starter program 
(under 30 years of age) 

Distance Time Freq/Wk Points/Wk 
(miles) (min) 

1.0 13:30 5 10 
1.0 13:00 5 10 
1.0 12:45 5 10 
1.0 11 :45 5 15 
1.0 11 :00 5 15 
1.0 ' 10:30 q 15 

TABLE 9. Stationary running starter program 
(under 30 years of age) 

Durati on Steps/Min* Fr~q/Wk Po;nts/Wk 
(min) 
2:30 70-80 5 4 
5:00 70-80 5 7~ 
5:00 70-80 5 7~ 
7:30 70-80 r-

ll~ :> 

7:30 70-80 5 ll~ 
10:00 70-80 5 15 

* Count only when left foot bits the floor. Feet must 
be at least eight inches from the floor. 
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Week 

1 
2 
3 
4 
5 
6 

Week 

1 
'7 ,. 
3 
4 
5 
6 

Week 

1 
2 
3 
4 
5 
6 

TABLE 10. Walking starter program 
(30 -39 years of age) 

Distance Time Freq/Wk Points/Wk 
(mi 1 es) (min) 

1.0 17:30 5 5 
LO 15:30 5 5 
1.0 '14:15 5 10 
1.0 14:00 5 10 
1.5 21:40 5 15 
1.5 21 : 15 5 15 

TABLE n. Combination wa1k~jog starter program 
(30-39 years of age) 

Distance Time Freq/Wk Points/Wk 
(miles) (min) 

1.0 17:30 5 5 
1.0 15:30 5 5 
1.0 14: 15 5 10 
1.0 13:30 5 10 
1.0 11 :45 5 15 
1.0 11 : 15 5 15 

TASLE 12. Statio~ary running starter program* 
'(30-39 yearsiof.age) ,: 

Duration StepsjMin* Freq/Wk Points/Wk 

(mi n) 
2:30 70-80 5 4 
,2:30 70-80 5 4 
5:00 70-80 5 7~ 

~\:OO 70-80 5 7~ 

7:30 70-80 5 ll~ 

7:30 70-80 5 J 1~ 

* Count only when left foot hits ground. Feet must 
be brought at least eight inches from floor. 
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TABLE 13. Wa'iking starter program 

(40-49 years of age) 

Week Distahce Time Freq/Wk Points/Wk 
(miles) (min) 

1 1.0 18:00 5 5 
2 1.0 16:00 5 5 
3 1.5 24:00 5 7 1/2 
4 1.5 22:30 5 7 1/2 
5 2.0 31:00 5 10 
6 2.0 30:00 5 10 

TABLE 14. Combination walk-jog starter program 

(40-49 years of age) 

Week 

1 
2 
3 
4 
5 
6 

Week 

1 
2 
3 
4 
5 
6 

Di stance Time Freq/Wk 
(mil es) (min) 

1.0 18:00 5 
1.0 16:00 5 
1.0 15:00 5 
1.0 14: 15 5 
1.0 13:45 5 
1.0 12:45' 5 

TABLE 15. Stationary running starter program 

(40-49 years of age) 

Duration Steps/min* Freq/Wk 
(min) 

2:30 70-80 5 
2:30 70-80 5 
5:00 70-80 5 
5:00 70-80 5 
5:00 70-80 5 
7:30 10-80 5 

Points/Wk 

5 
5 
5 

10 
10 
10 

Points/Wk 

4 
4 
7 1/2 
7 1/2 
7 1/2 

11 1/4 

* Count only when left foot hits the grOl.md. Feet must be 
brought at least ei'ght' inches from noor. 
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If the starter program is too easy or difficult then make an on-the-spot 

cha'.:ge in the program. Remember, the exercise prescription should be 

individualized. A satisfactory modification can usually be made by 

changing the speed or distance sli'ghtly (Tables 5 and 6). 

The starter prog~ams 5egin at a low level of conditioning with only 

five to 15 points earned per week in order to allow for proper adaptation. 

Through conttnuous progress training, the 30 point per week level may 

be achieved by the tenth to 15th week depending on the initial fitness 

category for the parttci'pant. Offtcers in fitness Categor1'es IV and V 

usuqlly will progress to the 30 point per week. level at a faster rate 

than participants 1'n Categor1'es Is II, and III. 

If the participant wants to playr1gorous games such as handball 

or basketball for a conditioning regimen, he probably should spend several 

weeks tn a wa1 k-jog program fi'rst. Vigorous sport activiti es are more 

traumatic to the legs and feet than walking and joggi"ng and often leave 

the unconditioned participant vulnerable to injury. The starter programs 

are conservative recommendations for beginning an exercise program. If the 

participant is not significantly overweight and feels that the starter 

programs are too easy, then he can prqgre$s tp the seventh week of the 

conditioning program listed for his fitness category (Tables 16 to 24). 

A reevaluation at this time can assist the officer in the proper readjust­

ment of his tY'aining load. Officers in fitness Categories lV and V 

should begin with the programs listed in Table 25. More extensive point 

charts for running, wa1 ktng, cycl i,ng, swimming, stattonary runni.ng, 

and other activities are shown in T&bles 26 and 27. 
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TABLE 16. Walking conditioning programs for fitness 
'categories 12 112 and 111* 

Fitness Category I (under-~O years of age) 

Week Distance Time Freq/Wk Points/Wk 
(miles) (min) 

7 2.0 28:00 5 20 
8 2.0 27:45 5 20 
9 2.0 27:30 5 20 

10 2.0 27:30 3 22 
and 
2.5 33:45 2 

11 2.0 27:30 3 22 
and 
2.5 33:30 2 

12 2.5 33: 15 4 26 
and 
3.0 41:30 1 

13 2.5 33: 15 3 27 
and 
3.0 41: 15 2 

14 2.5 33:00 3 27 
and 
3.0 ,40:00 2 

15 3.0 41:00 5 30 
16 4.0' 55:00 3 33 
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TABLE 16.(con ' t.} 

Fitness Category II 

Week Distance Time Freq/Wk Points/Wk 
(mil es) (min) 

7 2.0 27:30 5 20 
8 2.0 27:30 3 22 

and 
2.5 33:45 2 

9 2.0 27:30 3 22 . 
and 
2.5 33:30 2 

10 2.5 33; 15 3 27 
and 
3.0 41: 15 II) c., 

11 2.5 33:00 3 27 
and 
3.0 40:00 2 

12 3.0 4,1 :00 5 30 
13 4.0 55:00 3 ' 33 

Fitnes$ Category III 

Week Distance Time Freq/Wk Points/Wk 
(miles) (min) , 

7 2.5 33: 15 4 26 
and 
3.0 41:30 1 

8 2.5 ~3:00 3 27 
and 

. 3.0 4();OO i 
9 3.0 41:00 5 30 

10 4.0 55:00 3 33 

* After completing the ~rogressive walking pro~ram, use 
Table 25 to select a 0 point per week condi.;oning program. 
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TABLE 17. Combination walk-jog conditioning programs for 
fitness categories I, II, and 111* 

Fitness Category I (under 30 years of age) 

Week Distance Time Freq/Wk Poiilts/Wk 
(mil es) (min) 

7 1.5 18:30 5 15 
8 1.5 17: 30 5 15 
9 1.5 16:3>'"1 4 18 . 

10 1.0 9:30 3 21 
and 
1.5 15:30 2 

11 1.0 8:45 3 24 
and 
1.5 14:45 2 

12 1.0 8:30 3 24 
'and 
1.5 14:00 2 

13 1.0. 8: 15 3 24 
and 
1.5 13: 30 2 

14 1.0 7:55 3 27 
and 
1.5 13:00 2 

15 1.0 7:45 2 31 
and 
1.5 12:30 2 
and 
2.0 ' 18:00 1 

16 1.5 11:55 2 32 
and 
2.0 ' 17:00 2 

Fitness Category II 

Week' Distance Time Freq/Wk Points/Wk 
(miles) (min) i 

1: 

7 1.5 17:30 5 15 I; 
8 1.5 16:30 4 18 Ii 
9 1.0 9:30 3 21 I, 

and f: 

1.5 15:30 2 ~ 

10 1.0 8:45 3 24 
ii 
Ii 

and j1 

1.5 14: 15 2 " '{ 

11 1.0 ' 8: 15 2' 26 
f/ 
{1 

and 'i 
I: 

1.5 13:00 3 it 
12 1.0 7:4~ 2 31 

and 
1.5 12:30 2 
and 
2.0 18:00 1 

i3 1.5 11: 55 2 32 , 
and 
2.0 17:00 2 
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Fitness Category III 

Week Distance Time Freq/Wk Points/Wk C 
(miles) (min) 

7 1.5 16:30 5 22 
8 1.0 9:00 3 24 

and 
1.5 14:45 2. 

'C 9 1.0 7:55 1 32 . 
and 
2.0 18:00 3 

10 1.5 11: 55 2 32 
and 

) C 2.0 17:00 2 

* After the progressive walk-jog program, ~se:Table 25 
to select a 30 point per week conditioning program. 

C TABLE 18. Stationary running conditioning program for , fitness categories I, II, and 111* 

Fitness Category I (under 30 years of age) 
Week Duration Steps/Mli1** Freq/Wk . Points/Wk 

\(: (min) 
7 10:00 70~80 5 15 
8 12:30 70~80 5 18 3/4 
9 12:30 . 70-80 5 18 3/4 

10 15:00 70-aO 5 22 1/2 
11 15:00 70-80 5 22 1/2 i' 

I J 12 10:00 80-90 1 241/4 ;ie 
and d 

~ ~ 17: 30 70··80 3 ' ' 

~ "1 13 12:30 80-90 . 3 27 ) . 
and 

~ ~ ! 
:~. ) 
.1 

15:00 80-90 2 t i 
; , re 14 12:30 80-90 3 28 

and 
1 15:00 80-90 3 

80-90 5 30 
. , 

15 15:00 .;.j 

i-,i 16 15:00 90~100 4 . 30 
.. 
:£ 

t f , ( 

f ~ 

1,50 

----------------------------------------------------------------------,---------------

o 

'0 

o 

o 

.. 0 
" 

,I 

TABLE 18. (con1t) 

Fitness Category II 
Week Duration Steps/Min** Fr'eq/Wk PointsjWk 

(min) 
7 12:30 70-80 5 18 3/4 8 15:00 70-80 5 22 1/2 
9 15:00 70-80 5 22 1/2 

10 12:30 80-90 3 27 
and 
15:00 80-90 2 

11 12:30 80-90 2 28 
and 
H):OO 80-90 3 

12 15:00 80-90 5 30 
13 15:00 90-100 4 30 

Fitness Category III 
Week Durat'ion Steps/Min** Freq/Wk Points/Wk 

(min) 
7 10:00 80-90 1 24~ and 

17:30 70-80 3 
8 12: 30 80-90 2 28 

and 
15:00 80-90 3 

9 15:00 80-90 5 30 10 15:00 90-100 4 30 

* After completing the progressive stationary running 
program, use Table 25 to se.lect a 30 point per week 
conditioning program. 

** Count only when left foot hits the floor. Feet must be 
brought at least eight inches from the floor. 
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'. TABLE 19. Walking conditioning programs for. 
fitness categories I, II, 111* 

Fitness Category I (30 to 39 years of age) 

Week Distance Time Freq/Wk Points/Wk 
(miles) (min) 

7 1.5 21:00 5 15 
8 2.0 28:45 5 20 
9 2.0 28:'30 5 20 

10 2.0 28:00 5 20 
11 2.0 28:00 3 22 

and 
2.5 35:30 2 

12 2.5 35:00 3 27 
and 
3.0 43:15 2 

13 2.5 34:45 3 27 
and 
3.0 43:00 2 

14 2 34:30 3 27 
and 
3.0 43:30' 2 

15 3.0 42:30 5 30 
16 4.0 56:3Q 3 33 

Fi tness CategOl~y II 

Week Distance Time Freq/Wk Points/Wk 
(miles) (min) 

7 2.0 28:30 5 20 
8 2.0 28:00 5 20 
9 2.0 28:00 3 22 

and 
2.5 35:30 2 

10 2.5 34:45 3 27 
and 
3.0 43:00 2 

.~ 1 . 2.5 34:30 3 27 
and 
3.0 42:30 2 

12 3.0 42:30 5 30 
13 4.0 56:30 3 33 

Fitne~s Category III 
.,. 

Week Distance Time Freq/Wk Points/W~ 
(miles) (min) 

7 2.5 35:00 3 27 
and 
3.0 43: 15 2 

8 2.5 34:30 3 27 
and 
3.0 42:30 2 

9 3.0 42:30 5 30 ')I 

10 4.0 56.: 30 ·3 33 
* After completing.the prpgressive w~lktrig prQpram; use .. 

Table 25 to select·~ 30 point per week ~O~ditioning program. 

. , :~'.) 
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1\ $ TABLE 20. Combination walk-jog conditioning programs for 
:1 fitness categories I, II, III* 

'.J Fitness Category I (30 to. 39 years of age) 

II ~ Week Distance Time Freq/Wk Points/Wk 
(mil es) (min) 

./ 7 1.5 19:30 5 15 

j~ 
8 1.5 18:30 5 15 
9 1.5 17:30 4 18 

10 1.0 10:00 2 19~ 

and 
1.5 16:30 3 

:1 11 1.0 9:30 3 21 
and 
1.5 15:80 2 

12 1.0 9:00 ... 24 .,) 

~) and 
1.5 14:30 2 

13 1.0 8:30 3 24 
and 
1.5 14:00 2 

14 1.0 8:15 3 30 
.~ and 

2.0 19: 30 2 
15 1.0 8:00 2 31~ 

and 
1.5 12:55 2 
and 
2.5 22:30 1 

16 1.0 8:00 1 34 
and 
1.5 12:25 2 
and 
2.0 18:30 2 

.' i:!l\ 

r~' F.itness Category II 
j 

Freq/Wk Points/Wk Week Distance Time 
(miles) (min) 

7 1.5 18:30 5 15 
IU 8 1.5 17:00 4 18 

9 1.0 10:00 3 21 
and 
1.5 15:45 2 

10 1.0 9: 15 3 24 

i t>, and 
1.5 14:30 2 

n 1.0 8:45 2 26 
and 
1.5 13:00 3 

12 1.0 8: 15 3 30 

.~ 
and 
2.0 19:30 2 

13 1.0 8:00 1 34 
and 
1.5 12:25 2 

~ , and 
2.0 18:30 2 

flb . ~ 
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TABLE ~O. (con1t) 
Fitness Category III 

Week Distance Time Freq/Wk Points/Wk 
(mil es) (min) 

7 1.5 17: 30 4 18 
8 1.0 10:00 1 21 

and 
1.5 15: 15 4 

9 1.5 13: 15 3 27 
and 
2.0 19:30 1 

10 1.0 8:00 1 34, 
and 
1.5 12:25 2 
and 
2.0 18:30 2 

*After completing the progressive walk-jog program, use 
Table 25 to se~ect a 30 point p~r we~k conaitloning program. 

TABLE 2L Stationary running conditioning program for 
fitness categories I, II, and III* 

Fitness Category I (30 to 39 years of age) 

Week Duration Steps/Min** Freq/Wk Points/Wk 
(min) 

7 10:00 70-80 5 15 
8 10:00 70-80 5 15 
9 • 12:30 70-80 5 18 3/4 

10 12:30 70-80 5 18 3/4 
11 15:00 70-80 5 22 1/2 
12 10:00 80-90 1 24 1/4 

and 
17:30 70-80 3 

13 10:00 80-90 1 24 1/4 
and 
17:30 70-80 3 

14 12:30 80-90 2 28 
and 
15:00 80-90 3 

15 15:00 80-90 5 30 
16 15:00 90-100 4 30 
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Week 

7 
8 

. 9 
10 

11 

12 
13 

Week 

7 

8 

9 
10 

Duration 
(min) 
12:30 
12:30 
15:00 
10:00 
and 
17:30 
12:30 
and 
15:00 
15:00 
15:00 

Dw·ation 
(min) 
10:00 
and 
17:30 
12 :30 
and 
15:00 
15:00 
15:00 

TABLE 21.(con ' t) 

Fitness Category II 

Steps/.~1i n** 

70-80 
70-80 
70-80 
80-90 

70-80 
80-90 

80-90 
80-90 
90-100 

Freq/Wk . 

5 
5 
5 
1 

3 
2 

3 
5 
4 

Fitness Category III 

Step.s/Min** 

80-90 

70-80 
80-90 

80-90 
80-90 
90-100 

Freq/Wk 

1 

3 
2 

3 
5 
4 

Points/Wk 

18 3/4 
18 3/4 
22 1/2 
24 1/4 

28 

30 
30 

Points/Wk 

24 1/4 

28 . 

30 
30 

* After completing the progressive stationary running~onditioning 
program, us'e Table 2.5 to select a 30 point per week conditioning 
program. 

** Count only when the left foot hits the floor. Feet must be 
brought at least eight inches from the floor. 
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TABE~ 22. Walking conditioning programs for fitness Categories I, ~' TABLE 22. (Continued) 
II, and IIT* ~~ 

jt.. Fitness Category III (40 to 49 years of age) :!ic 

Fitness Category I (40 to 49 years of age) 
'" I' ~' 

I 
Week Distance Time Freq/Wk Points/Wk 

Week Distance Time Freq/Wk Points/Wk (miles) (min) 
(mil es) (min) , , 

7 j' 2.5 35:30 4 23 

7 2.5 37:45 5 12 1/2 
: ~;j; ( and 
) :~"" 

'" 

8 2.5 36:30 5 12 1/2 3.0 43:45 1 

9 2.0 29:30 3 16 8 2.5 34:45 3 27 
and and 
2.5 36:00 2 3.0 42:45 2 

10 1.5 21:30 3 19 9 3.0 42:45 5 30 
and 10 4.0 56:45 3 33 
2.5 35:30 2 

11 2.0 28:00 3 22 * After completing the progressive walking programs use 
and Tab 1 e 25 to sel ect a 30' poi nt per week conditi oni ng program. 
2.5 36:00 2 

12 2.5 35:30 4 23 
and TABLE 23. C?mD.ination walk-jog conditioning programs for 
3.0 43:45 1 Fltness Categories I, II, and 111* 

i3 2.0 28:00 2 26 

I and Fitness Category I (40 to 49 years of age) 

) 3.0 43:00 3 
14 2.5 34:45 3 27 ?,; f " , 

and l.. ) Week Distance Time Freq/Wk Points/Wk 
3.0 42:45 2 (mil es (min) 

15 3.0 42:45 5 30 
~ ~, 

16 4.0 56:45 3 33 7 1.5 20:30 5 15 
? ~ - 8 1.5 19:30 5 15 

J I'J 9 1.5 18:30 5 15 
, : ) 10 1.0 10:45 2 19 1/2 .. 

Fitness Category II and 
" 1.5 17:30 3 
.;. Week Distance Time Freq/Wk Points/Wk 11 1.0 10: 15 2 19 1/2 

, (miles) (min) and 
, It 
" 

1.5 16:30 3 
) 

K 

i 7 2.0 29:30 3 16 • ,J 12 1.0 9:45 3 21 Ii 

and ,'1 
and II 

I' 
2.5 36:30, 2 1.5 15:30 2 j; 

;. 21:30 19 13 1.0 9:15 3 24 t, 8 1.5 3 :, I 
£:: 

and and 
2.5 35:30 2 .J 1.5 14:55 2 

9 2.0 - 28:00 3 22 () 14 1.0 8:55 3 26 :1 . 

and and :;;OJ' 

2.5 36:00 2 2.0 20;30 2 
! 1 

, : 15 1.0 8:45 2 27 
pi 10 2.0 28:00 2 26 

and and : ~ 

) 
I 

3.0 43:00 3 1.5 14:00 2 

11 2.5 34:46 3 27 and 
and 2.0 20:00 1 

3.0 42:45 2 16 1.0 8:30 1 34 

12 3.0 42:45 5 30 and 

'f 13 4.0 56:45 3 33 1.5 13:25 2 ! ,. 

and 
2.0 19:30 2 
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TABLE 23. (Continued) 

Fitness Category II (40 to 49 years of age) 

Week Distance Time Freq/~Jk Points/Wk 
(miles) (min) 

7 1.5 19:30 5 15 
8 1.5 18:00 5 15 
9 1.0 10:45 3 18 

and 
1.5 17:00 2 

10 1.0 10:00 1 21 
and 
1.5 15:45 4 

11 1.0 9:30 2 26 
and 
1.5 14:30 3 

12 1.0 9:30 1 32 
and 
2.0 20:30 4 

13 1.0 8:30 1 34 
and 
1.5 13:25 2 
and 
2.0 19:30 2 

Fi tness Category III 

Week Distance Time Freq/Wk Points/Wk 
(miles (min) 

7 1.5 18: 30 5 15 
8 1.0 10:45 3 18 

and 
1.5 16:30 2 

9 1.5 14: 15 2 26 
and 
2.0 20:30 2 

10 1.0 8:30 1 34 
and 
1.5 13:25 2 
and 
2.0 19:30 2 

* After completion of the progressive walk-jog program, use 
Table 25 to select a 30 point per week conditioning program. 
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TABLE 24. Stationary running program for fitness Categories I, 
II, and I II* 

Fitness Category I (40 to 49 years of age) 

Week Durati Oil Steps/mi n~'(* Freq/Wk Points/Wk 
(mi nI) 

7 7:30 70-80 5 11 1/4 
8 10:00 70-80 5 15 
9 10:00 70-80 5 15 

10 12:,30 70-80 5 18 3/4 
11 12::30 70-80 5 18 3/4 
12 15:00 70-80 5 22 1/2 
13 10:00 80-90 1 24 1/4 

and 
17:30 70-80 3 

14 12:30 80-90 2 28 
and 
15:00 80-90 3 

15 17:30 70-80 4 27 
16 20:00 80-90 3' 30 

Fitness Category II 

Week Duration 
(min) 

Steps/min** Freq/Wk Points/Wk 

7 10:00 70-80 5 15 
8 12:30 70-80 5 18 3/4 
9 12:30 70-80 5 18 3/4 

10 10:00 80-90 1 24 1/4 
and 
17:30 70-80 3 

11 12:30 80-90 2 28 
and 
15: 00 80-90 3 

12 17:30 70-80 4 27 
13 20:00 80-90 3 30 

Fi tness Category II l 

Week Duration Steps/min** Freq/Wk Points/Wk 
(min) 

7 15:00 70-80 5 22 1/2 
8 12:30 80-90 2 28 

and 
15: 00 80-9.0 3 

9 17:30 70-80 4 27 
10 20:00- 80-90 3 30 

* After completing the progressive stationary running program 
use Table 25 to select a 30 point per week conditioning program 

** Count only when the left foot hits theflooi'>. Feet must be 
t (J brought at least eight inches from the floor. 
] 
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TABLE 25. Suggested condi ti oni ng programs for fi tness for 
categorie~ IV and V.' . 

Distance Time (min) . ;." Freq/Wk Points/Wk 
(miles) Requirement' 

.. Walking 2.0 . 24:'00-29: 00 :." 8 32 
or 
3.0 36:00-43:30 5 30 
or , 

4.0 58:00-79:5Q 5 35 
or 
4.0·· 48:00-58:00 .J . '33, 
1.0 6:30- 7:59, 6 ~O 

.. 
. Running 

or 
1.5 12:00-14:59 5 30 
or 
1.5 9: 45-11 : 59 . 4 30 
or 
2.0 16:00-19:59 4 36 
or 
2.0· 1J:00-15:59 3 33 

Cycling' 5.0 15:00-19:59 6 ~O or 
) 6.0 18:00-23:59 5 3Q 

or 
7.0 21:00-27:59 4 36 
or 
8.0 35:00-31:59 3 31 

Yards 
Swimming 500 8:20-12:59 8 32 

or 
600 10:00-14:59 6 30 
or 
800 13:20-19:59 4 30 
or 

1000 16:40,.24:59 3 31 l/2 
r . ) 
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TABLE 25. (Continued~ 

Suggested conditioning programs for fitness for Categories IV and V. 

Duration Steps/Min* 
(min) 

Freq/Wk Points/Wk 

Stationary 10:00 in am 70":aO 5 30 
Running and 

10:00 in pm 70-80 
or 

15:00 70-80 7 30 
or 

15:00 80-90 5 30 
or 

20:00 70-80 4 32 
* Count only when the left foot hits the floor. Feet must be brought at 

l~ast eight inches frOm the. floor. 

Duration Freq/Wk Points/Wk 
Handball 40:00* 5 30 
Basketball or 
Squash 50:00 4 30 

or 
70:00 3 30 

* Continuous exercise; do not count breaks and time-outs. 
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Mqintenance Programs for Cardiorespiratory Fitness and Weight Control. 

Upon completion of the six-week starter and other programs outlined 

in Tables 7-25 a substantial improvement in fitness should have been 

attained. To maintain fitness a specific program should be designed 

that will have similar aerobic point value (calorie cost) as the initial 

program and also satisf,y the needs of the participant over a long time 

span. For many, walking and jogging may become boring and thus variety 

should be introduced into their program. The important thing is that 

participation in acti'viti'es that are enjoyed are more likely to be 

continued. 

Check over the list of activities in Table 4 to see which ones best 

meet your interest and can sti,l1 give the calorie output necessary for 

maintenance. Fitness is not stored but must be practiced continuqlly. 

The guidelines for'frequency, intensi'ty, and duration of training do not 

change and should be taken into consideration when selecting activities 

for participation. 

If goals have not been met or further development is required, then 

added calorie expenditure (aerobic points) is needed. For example, 

ideal weight may not be attained in a sixteen-week program, thus the 

program design should increase calorie output. Usually added frequency 

of train~ng of up to fi ve or six days per week will greatly increase the 

total energy expenditure. The addi,tion of one extra 400 calorie (20 

aerobil'; poi nts) workout per week to the tra i.ning regimen wi 11 c!ecrease 

one pound of body fat every nine weeks. If this is matched by a similar 

reduction in food intake it will amount to a reduction of 12 pounds in a 

year. 
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Earlier in this chapter, cardiac rehabilitation was mentioned 

bri efly. A 1 though many of the gui de 1 i nes and exerci se prescri pti ons 

used in this chapter can be readily adapted for use in cardiac rehabili­

tation programs, offi'cers wi'th high risk of coronary heart dis:ase or 

with dtagnosed CHD should be exercised only after having an examination 

by a physician and accordi'ng to hi's recommendati'ons. Cardiac rehabilitation 

pr,ogr&ms generally (Ire c9nducted under the supervision of a medical 

doctor or highly trained paramedtcal team. 

Programs for Muscular Strength and Endurance, and Flexibility 

As described in Chapter 2,muS'cular strength and endurance are 

deve,loped by using the' ove,rload pri:nci:ple, that is applying more tension 

on the muscle than is normally used. Muscular strength is best developed 

by using heavy wei'gnts (maximum tension applied) with few repetiti ons 

and muscular endurance by using lighter loads along with a greater 

number of repetitions. Actually both strength and endurnace can be 

developed under each condition, but each system favors a more specific 

type of development. 

Muscular strength and endurance can be developed by means of either 

isometric (static) or isotonic (going through the full range of motion) 

exercise. Although both types of training have their advantages and 

disadvantages, isotonic exercises are recomended for the development and 

maintenance of muscular strength and endurance. I:sotoni.c exercises 

sh.ould be rhythmi'cal, follow tnrough the full range of motion, and not 

impede normal forced' breathing. U fting heavy wei ghts impedes blood 

circulation and breathi.!1g and CM be potenti.'al1y dangerou$ for persons 

with high fJlood pressure,' cor6n&ry heart disease and other circulatory 

problems Cl O}. Therefore, the use pf l.iSJoter. wetghts is recommended. 
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It has already been stated that the emphasis of the exercise 

prescription should be based on a good endurance conditioning program 

which is supplemented by an exercise routine to develop and maintain 

muscular strength, endurance, and flexibility. It is felt that this 

type of training program best meets the needs of police officers. 

Therefore, as an adjunct to the previously described aerobics program a 

series of exercises to develop and maintain muscular strength, endurance, 

and flexibility for most of the 'major'muscle groups of the body are 

outlined. 

The exerci se routines are divi"ded into the followi,ng categori es: 

upper body, trunk, and lower back stretching (l through 6); leg stretching 

(7 through 12); and, muscular strength and endurance. Many of the exercises 

have several options from which to choose. In the first two categories 

(stretching exercises) some of the alternate exercises are more advanced 

and should be used only after the original exercise has been mastered. 

The muscular strength and endurance exercises offer options depending on 

whether or not weight training equipment is available. 

The stretching exercises should be included as part of the warm-up 

routine prior to starting the aerobics phase of the program. The muscular 

str~ngth and endurance routine can be used either after the stt·e .... ching 

routine or after the aerobic phase. 

Prior to starting the aforementioned routines make sure you are 

familiar with the descri:bed starti'ng posttion, movement, and suggested 

repetitions. The training load has been designed to give the participant 

a moderate amount of muscular s.trength and endurance. This is considered 

the safest and most sensible ~manne'r to apprQach flexi.bili.ty, and muscular 

strength and endurance training. 
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To help avoid muscle soreness in weight training exercises, the 

starting weight should be light (approximately 50% of maximum that can 

be lifted in one repetition). After a few weeks of training 60 to 70% 

of maximum can be attained. As soon as the required number of repetitions 

can be easily managed'theri more weight can be added. This is usually 

accomplished by adding 5 pounds of we,ight for arm and 10 pounds for 

leg exercises. For those parti'ctpants who want to place more emphasi.s 

on stren~th dev~lbp~ent, a different training load and added sets would 

be necessary. The texts by' Rasch. (16) H k () or 00 s 7 are recommended for 

more advance ~eight training programs. 
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Table 26. Supplemental point chart for running and walking 

1.0 Mile 
19:59---14:30 min 
14:29---12:00 min 
11:59---10:00 min 
9:59----8:00 min 
7:59----6:31 min 
6:30----5:45 min 

under----5:45 min 

1.5 Mil es 
29:59---21:45 min 
21:44---18:00 min 
17:59---15:00 min 
14:59---12:00 min 
11:59----9:45 min 
9:44----8:40 min 
under~---8:40 min 

2.0 Miles 
40:00 min or longer 
39:59---29:00 min ' 
28:59---24:00 min 
23:59---20:00 min 
19:59---16:00 min 
15:5~---13:00 min 
12:59---11:~0 min 
under---l1:30 min 

2.5 Miles 
50:00 min or longer 
49:59---36:15 min 
36:14---30:00 min 
29:59---25:00 min 
24:59---20:00 min 
19:59---16:15 min 

3.0 Mil es 
1 hr or longer 
59:59---43:30 min 
43:29---36:00 min 
35:59~--30:00 min 
29:59---24:00 min 
23:59---19:30 min 
19:29---17:15 min 
under---17:15 min 

3.5 Mil es 

1 
2 
3 
4 
5 
6 
7 

1 1/2 
3 
4 1/2 
6 
7 1/2 
9 

10 1/2 

1* 
2 
4 
7 
9 

11 
13 
15 

1* 
2 1/2 
5 
9 

11 1/2 
14 

i 1/2* 
3 
6 

11 
14 
17 
20 
23 

1 hr 10:00 min or longer 1'1/2* 
1 hr 9:59--50:45 min 3 1/2 
50:44---42:00 min 7 
41:59---35:00 min 13' 
34;59---28:00 min 16 1/2 
27:59---22:45 min 20 
22:44---20:10 min 23 1/2 
under-~-20:10 min 27 

4.0 Miles' 
hr 20:00 min or longer 4* 

1 hr 19:59--58:00 min 7 
57:59---48:00'm;n 11 
47:59---40:00 min 15 

4.5 Mi,l es 
hr 30:00 min or longer 
hr 29:59--1 hr 5:15 min 

1 hr 5:14--54:00 min 
53:S9--~45:00 min 
44:59---36:00 min 
35:59---29:15 min 
29:14---25:55 min 
under---25:55 min 

5.0 f,1iles 
1 hr 40:00 min or longer 
1 hr 39:59--1,hr 12:30 min 
1 hr 12:29--1 hr 
59:59~--50:00 min 
49:59---40:00 min 
39:59---32:30 min 
32:29---28:45 min 

, under---28:45 min 

6.0 1m es 
2 nrs or'longer 
1 hr 59:59--1 hr 27:00 min 
1 hr 26~59-~1 hr 12:00 min 
1 ~r 11:59~-1 hr 
59:59-~-4a;00 min 
47:59--_39:00 min 
38:59---34:30 min 
under---34:30 min 

7.0 MileS 

4 1/2* 
8 

12 1/2 
17 
21 1/2 
26 
30 1/2 
33 

5* 
9 

14 
19 
24 
29 
34 
39 

6* 
11 
17 
23 
29 
35 
41 
47 

2 hrs 20:00 min or longer 7* 
2 trs 19:59--1 hr 41:30 min 13 
1 hr 41:29_~1 hr 24:00 min 20 
l' hr 23: 59-':'1 hr 10:.00 mi n ,7.7 
1 hr 9:59--56 min 34 
55~59---45:30 min 41 
45:29---40:15 min 48 
un~er---40:15 min 55 

a.OMiles· 
2 hrs 40:00 nlin or longer 8* 
2 hrs 39:59--1 hr 56:00 min 15 
1 hr 55:59--1 hr 36inO'min 23 
1 hr 35:59--1 hr 20:00 min 31 
1 hr 19:59--1 hr 4:00 min 39 
1 hr 3:59--52:00 min 47 
51:59---46:00 min ' 55 
under---46:00 min 63 

9.0 Miles 
3 hrs or longer 9* 
2 hrs59:59--2 hrs 10:30 min 17 
2 hr$ 10:29--, hr 48~00 min 26 
1 hr 47:59--1 hr 30:00 min 35 
1 hr 29:59--1 h4 12:00 min 44 
1 hi 11:59--48:30 min' 53 
58:29---41~45 min 62 
Under--~51:45 min 71 

10.0 1-1iles 
3 hrs 20:00 min.or longer 10* 
3 hrs 19;59--2 hrs 25:00 min 19 

, t hrs 24:59--2 hrs '29 

, 39:59---32:00 min 19 
1 hr 59:59--1 hr 40:00 min 39 

, 1 ht' 39:59--1 hr 20:00 min 49 

.. ' 

31:59---26:00 min 23 
25:59---23:00 min·', 27 
under-.-23:00 mi~ ~1 

. , ) hr 19;59--1 hr, 5:00 min 59 
1 hr 4:59--57:30 min 69 . 

. '~nde~ 57:30 min 79 

*Exercise of sufficient duration to be cif ca~diovascular benefit.' At this 
speed, ordinarily no tr&ining effe~t.would occur. However. the dOration 
i,s of such extent that q trCliningeffect does qegin to occur. 

.-

,~ () 

','j 

J 
'. ~'j 0 

. -- .. j 
,1 

{ 
j 

,J 

a 

TABLE 27. Supplemental point chart for other aerobic activities 

CYCLING 

2 Miles Points 6 Miles Points 

12 min or longer 0. 36 min or longer 1* 11 :59-8:0.0. 1 35:59-24:0.0. min 3 7:59-6:0.0. 2 23:59-18:0.0. 6 Under 6:0.0. 3 unqer 18:0.0. 9 

3 Miles Points 8 Miles Points 

18 min or longer 0. 48 min or longer 3 1/2* 17:59-12:0.0. min 1 1/2 47:59-32:0.0. min 6 1/2 11 :59- 9:0.0. 3 31:59-24:0.0. min 10. 1/2 under 9:0.0. 4 1/2 under 24:0.0. 'mi'n 14 1/2 

4 Mi'les PQtnts 10. Miles Poi'nts 

24 min or longer 0. 60. min or longer 5 1/2* 
23:59-16:0.0. min 2 59:59-40.:00. min 8 1/2 
15:59-12:0.0. min 4 39:59-30.:0.0. min 13 1/2 
under 12:00. min 6 under 30.:0.0. min '18 1/2 

5 Miles Points 

3D min or longer 1* 
29:59-20.:0.0. min 2 1/2 
19:59-15:00 min 5 
under 15:0.0. min 7 1/2 

* Exercise of sufficient duration to be of cardiovascular benefit. 
At this speed, ordinarily no training effect would occur. However 
the duration'is of such extent th.at a training effect does begin ' 
to occur. 
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TABLE 27. (Continued) ~ 
SWIMMING 

200. Yards Points 60.0. Yards Points 

6:40. min or longer 0. 20.:0.0. min or longer 1 1/2* 
6:39-5:0.0. min 1 19:59-15:0.0. mi.n 4 
4:59-3:20. min 1 ·1/2 14:59-10.:0.0. min 5 
under 3:20. min 2 1/2 under 10.:0.0. min 7 1/2 

30.0. Yards ppints 70.0. yards Points 

10.:0.0. min or lon~er 1* 23:20. min or longer 1 1/2* 
9:59-7:30. min 1 1/2 23:19-17:30. min 4 1/2 
7:29-5:0.0. min 21/2 17:29-11 :40. min 6 

under 5:0.0. mtn 3 ·1/2 under 11: 40. mi n 8 1/2 

40.0. Yards Potnts 80.0 Ya,rds po.ints 

13:20. mtn or lon~er· 1* 26:40. min or longer 2 1/4* 
13:19-10.:0.0. min 2 1/2 26:39-20.:0.0. min 5 3/4 
9:59- 6:40. min 3 1/2 19:59-13:20. min 7 1/4 

under 6:40. min 5 under 13:20. min 10. 3/4 

50.0. Yards Points 10.0.0. Yards Points 

16:40. min or longer 1* 33:20. min or longer 4-k 

16:39-12:30. min 3 33:19-25:0.0. min· B 1/4 
12:29- 8:20. min 4 24:59-16:40. min 10. 1/2 
under· B :·2Dirii ri : . 6 under 1~:4D min 14 1/2 

* Exercise pf s.ufftctent duration to be of cardiovascular benefit. 
At thi* speea~ ordinarily no training effect would occur. 
However, the' ourati'on· i's of such extent tha,t a, trClining effect 
doe,S' Q,egtn to occur.. . 

NANDBALL/BASKETBALL/SQUASH* 

Duration Points Duration 
10. 1 1/2 55 
15 2 1/4 60. 
20. 3 65 
25 3 3/4 7Q 
3D 4 1/2 75 
35 5 1/4 80. 
40. 6 85 
45 6 3/4 90. 
50. 7 1/2 

* Continuous exercise. Dc not include breaks., 
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Points 
8 1/4 
9 
9 3/4 

10. 1/2 
11 1/4 
12 
12 3/4 
13 1/2 

time-outs, etc. 

! 

I 

Time 

2:30. 
5:0.0. 
7:30. 

10.:0.0. 
12:30. 
15:0.0. 
17: 3D 
20.:00 

TABLE 27. (conti nued) 

STATIDNARY RUNNING 

*60.-70. *70.-80. 
St~bs/Min P6irits· Steps/Min Points 

175-20.0. 3/4 
30.0.-350. 1 1/4 35'0-40.0. 1 1/2 

525-60.0. 2 1/4 
60.0.-70.0. 2 1/2 70.0.-80.0 3 

785-10.0.0. 3 3/4 
90.0.-10.50. 3 3/4 10.50.-120.0. 4 1/2 

1225 ... 14QO. 6 1/4 
1200.-,140.0. ... 7 '.' ·'14DD-:T6o'D' .8." .. 

*80.-90. 
Steps/Min Points 

20.0.-225 1 
40.0.-450. 2 
60.0.-675 3 
800.-90.0. 4 

10.00.-1125 5 
120.0.-1350. 6 
14QD-1575 8 1/2 
160.0 ... 180.0. 10. 

* Count only when the 1 eft foot hi. ts the floor. Feet must be brought 
qt 1eqst eight' tnches' from'the -floQr. 

ROPE SKIPP l'NG 

Mtnutes 

5 
10. 
15 

Poi.nts 

1 J/2 3 . 
4 1/2 

Skip with both ·feet together or step oyer the rope alternating one foot 
at a time . . . ' 

Minutes 
15 
3D 
60. 

Stepping Rate 
(per min) 

3D 

35 

40. 

VOLLEYBALL 

Points 
1 
2 
4 

Minutes 
5 

10. 
15 

BENCH STEPPING t 7 in step) 

Time 
(min) 

6:30. 
9:45 

13: DO. 
6:0.0. 
9:0.0. 

12:0.0. 
5:0.0. 

. 7:30. 
10.:0.0. 
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WRESTLING 

Points 

1 1/2 
2 1/4 
3 
2 
3 
4 
2 1/2 
3 3/4 
5 

Poi nts 
2 
4 
6 I 
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UPPER BODY, TRUNK, AND LOWER BACK STRETCHING EXERCISES 

1 . Trunk Rota ti on 
Purpose: To stretch muscles in the back, 
sides, and shoulder girdle. 
Starting Position: Stand astride with 
feet pOinted forward; raise arms to 
shoulder level. May use bar to increase 
stretch to the deltoid muscle and waist. 
~10vement: Twist trunk to the right; avoid 
lifting heels. Repeat 3~ to .4 times befOi~e 
twisting to left side. 
Re~etiti?ns: 10 

2. Double Arm Circles and Toe Raises 
Purpose: To stretch muscles of the 
shoulder girdle and to strengthen muscles 
of the feet. 
Starting Position: Stand with feet about 

·12 inches apart and arms at sides. 
Movement: Swing arms upward and around, 
making large circles. As arms are raised and 
crossed overhead, rise on toes. 
Repetitions: 10 to 15 

3A. Forward Bend 
Purpose: To stretch muscles of the buttocks 
and posterior leg. 
Starting Position: Stand astride with hands 
on hips. 
Movement: Slowly bend forward to a 90 
degree angle; return 'slowly to starting 
position; keep back flat., 
Repeti ti ons : .1 0 
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3B. Abdominal Churn 
Purpose: To stretch muscles of the 
buttocks, abdomen, and posterior leg. 
StartingPosttton: Stand astride with hands 
on hi,ps. 
Movement: Lower trunk. sideward to, left; 
rotate tb for~ard:positton and to right; 
return to upnght posHion. Repeat.,and 
reversedt~ection after~ rotations. 
Repetftion~: 5 to 8 

3C. Bar Hang 
Purpose: To stretch muscles of arms, 
sho~lders, back, trunk, hips, and pelvic 
reglons. Good general body stretcher. 
Starting Position: Hang from bar with arms 
straight .. 
Repetitions: 1 for up to 60 seconds 

4. Shoulder and Chest Stretch 
Pu~pose: To stretch muscles of the chest 
and shoulders. 
Starting Position: Stand astride or kneel 
with arms at shoulder level and elbows bent. 
Movement: Slowly force elbows backward 
and return to starting position. 
Repetiti cns: 10 to 15 
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SA. Lower Back Stretch 
Purpose: To stretch muscles in the lower 
back. 
Starting Position: Crouch on hands and knees. 
Movement: Slowly rock back until buttocks 
touch heels; emphasize rounding back'; 
retur~ to startin~ position. 
Repeti ti ons : 10 -

SB~ Alternate Lower Back Stretch 
Purpose: To stretch muscles in the lower 
back and buttocks. 
Starting Position: Lie on back with the legs 
extended or stand erect. 
Movement: Lift and bend one leg; grasp tile 
knee and keep the opposite leg flat; pull 
knee to chest. Repeat with alterYlate leg. 
Repeti ti ons: 10 

SC. Advanced Lower Back and Hamstring Stretch 
Purpose: To stretch muscles of the lower 
back and hamstring muscles. 
Starting Position: Lie on back with legs 
bent. 
Movement: Keep knees together and slowly , 
bring them over the head; straighten the legs 
and touch the toes to the'floor; return to 
starting position. 
Repetitions: S to 10 
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6. Inverted Stretch 
Purpose: To stretch and strengthen the 
anterior hip, buttocks, and abdominal 
muscles. 
Starting Position: Sit with arms at side. 
Movement: Support body with heels and arms 
and raise trunk as high as possible. 
Repeti ti ons : 10 

LEG STRETCHING EXERCISES 

7A. Front L8g Stretch 

Purpose: To stretch the muscles in the 
anterior Teg. 
Starting.'.Eositl'.2.!l: Kneel with tops of ankles 
and feet flat on the ground. 
Movement: Lean backward slowly; keep the 
back straight; maintain tension on muscles 
for 30 to 60 seconds. 
Repetitions: 1 to 2 

7B. Front Leg Stretch 

Purpose: To stretch the muscles of the 
anterior thigh and hip. 
Starting Position: Lie on the ground with 
face down or stand erect. 
Movement: Pull the ankle to the hip slowly; 
for 3 counts and release the ankle. Use 
same procedure for other side. 
Note: If d.ifficulty is encountered in 
assuming starting position, ask fo~ assistance. 
Repetitions~ 5 to 10 . 
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7C. Advanced Front Leg Stretch 
Purpose: To stretch the muscles of the 
Rnterior thigh. 
Starting'Position: Kneel with feet turned 
outward. 
Movement: Lean backward slowly; put constant 
tension on muscle~; use arms to control' , 
the movement; hold backward -position for 
30 to 60 setonds. 
Repetitipns: 1 to 2 

8, Side Stretch 
Purpose; To stretch the medial muscles of 
the thtgh and the lateral muscles of the 
trunk and thorax. 
Starting Position: Stand erect with one arm 
extended upward and the other relaxed at 
the side; place feet apart at more than 
shoulder width. 
Movement: Bend trunk directly to the right 
with the left arm stretching overhead; keep 
both feet flat. Use same procedure for 
other side. 
Repetitions: 5 to 10 

9. Groin Stretch 
Purpose: To stretch the groin muscles. ' 
Starting Position: Sit with knees bent 
outward and the bottom~ of the feet to­
gether. 
Movement: Grasp ankles and pull the upper 
body as close as possible"to the feet. 
Hold stretch for 30 to 60 seconds. Repeat 
wi,th other 1 eg. 
Repetitions: 1 to 2 
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10. Hamstring Stretch 

Purpose: To stretch the muscles in the 
posterior leg and thigh. 
Starting Position: Sit on groundwfth one 
leg extended stratghtfol"ward; place the 
other leg forward wIth the knee bent and the 
sole touching the ,'nner thigh of the extended 
1 eg.. . 
Movement; Bend forward and attempt to touch 
the head to the knee; hold stretch for 30 
to 60 seconds. Repeat with other leg. 
Repet iti ons : 1 to 2 

llA. Calf Stretcher 

Purpos2: To stretch the posteri'or leg and 
ankle muscles. 
Starting Position: Stand in forward stride 
position with the forward knee partially 
flexed and the rear leg fully extended' 
keep feet pointed forward and heels fl~t on 
the ground. 
Movement: Lean trunk forward until 
tinuous stretch occurs i~ the rear 
hold stretch for 30 to 60 seconds. 
with other leg. 
Repetitions: 1 to 2 

llB. Calf Stretcher 

a con­
calf; 
Repeat 

Purpose: To stretch the posterior leg muscles. 
Starting Position: Stand in upright position 
with the balls of the feet on the edge of 
a step. 
Movement: Slowly lower heels and hold for 30 
to 60 seconds; raise heels and rise on toes. 
~etitions: 1 to 2 ' 
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MUSCULAR STRENGTH AND ENDURANCE EXERCISES 
Two options will be illustrated 'for each of the following routines. 

The first option (A) will utilize weights; the second (B) stresses the 
same muscle group, but without utilizing weights. . 

12A. Weight Training Warm-Up 

Purpose: To utilize all of the major muscle groups in a warm-up routine 
prior to concentrating on specific muscle groups. 
StarUng Position: Place feet astride; bend kne'es; keep back straight; hold a 
bar with an overh~nd grip. (Position A) 
Movement: Straighten legs with back still straight; raise elbows to shoulder 
height or higher (PosHian 13-); lower elbows next to the trunk "and keep the 
weight at cbest 1 eve1; press the wei ght over the head and fully extend arms 
(Positio~ C); return weight to floor. 
Repetitions: 8 to 10 

J 

- ___ :.---1"--. __ .... __ . __ 

Positionjj. Positlon, A. 

12B. Jumpi ng Jacks 

Purpose: To utilize all of the major muscle 
groups in a warm-up routine prior to con­
centrating on specific muscle groups. 
Starting Position: Stand erect with feet 
together and arms at the side. 
Movement: Swing arms upward until over head 
and spread feet apart in one movement; in 
second movement, return -to starting position. 
Repetitions: 20 
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13. Military Press 
Purpotl: To strengthen the shaul der, upper 
back, and arm muscles. 
StartJn.9..Position: Support weight at shoulder 
laval with an overhead grip. 
Movement: Push weight directly overhead; 
keep the back and knees s~ratght; return 
the weight sJ owly to starting posHion. 
Repetitions: 10 to 12 

l4A. Curl 
Purpose: To strengthen the anterior arm 
muscles. 
Starting Position: Hold weight with a 
palms-up grip; keep arms straight. 
Movement: Bend arms and bring weight up to 
chest; return slowly. 
Repetitions: 10 to 12 

14B. Pull-Up 
Purpose: To strengthen the anterior arm, 
upper bac~ and shoulder muscles. 
Starting Position:" Place hands about 18 
inches apart on overhead bar with etth~r a 
palms-in or a palms-out grip; keep arms 
straight in order to support the body. 
Movement: Pull body up so chin comes above 
the bar; slowly lower the body to starting 
position. 
Repetitions: Progress to 10 to 15 
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18A. Back Hyperextension 
Purpose: To strengthen the lower b~ck muscles. 
Starting Position: Lie on q bench wlth the 
face down; extend the body from above the 
waist over the edge of the bench; strap or 
hold the feet t~ the other end of the bench. 
Movement: Lift head qnd trunk; slowly lower 
head and trunk. ~ 
Note: Do not hyperextend~ 
RePetitions: Progress to 10 to 15. 

18B. Back Tightener 
Purpose: To strengthen the lower back 
muscles. 
Starting Position: Lie on floor with face 
down; fol d hands over 'lower back area. 
Movement: Raise head and chest and tense 
the gluteal and lower back muscles. 
Caution: Do not hyperextend; just raise 
head and chest slightly off the floor; 
concentrate mainly on tensing gluteal 
muscles. 
Repeti ti ons : 10 to 15 

19. Squat 
Purpose: To strengthen the anterior thigh 
and buttock muscles. 
Starting Position: Stand erect with feet 
astride and support weight on shoulders 
with palms-up grip. . 
Movement: Keep the back straight and 
bend knees into a squat positfon; return 
to· the standi ng posi ti on. 
Note; Do half squat if knees are weak. 
'Repet; ti ons: 10 to .12 
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20A. Heel Raises 

Purpose: To strengthen the cqlf muscles. 
Startjng Position: Place feet qstride and 
hold weight on shoulders with a palms-
up grip. 
Movement: Raise to a toe position; lower 
body. 
Note: A board may be pl~ceq under the toes 
to increase the range of motion. 
Repetition: . 10 to 15 

20B. Heel Raises 

Purpose: To strengthen the calf muscles. 
Starting Position: Place feet astride and 
use arms for balance if necessary. 
Movement: Raise to a toe position; lower 
body. 
Note: A board may.be placed under the .toes 
to increase the range of motion. 
Repetition: 10 to 15 

179 

t 



.e 

; 
, L.: 

1\ 

\." 

"p. , i ~ . 

t, 
I 

.I 

-~~~---~--~- - ~ 

_ ~ <,. , •• _ ",.. •• ~" "''''~' .~ __ .,_. ' ~,~ •• _. __ ., , _____ ",_~~~ .... , __ ",." ... ~ •• ~ •• _"" ._.~,' • _, ,,~, "'v ...... _.~ •• _,"1'.~'"_A~"""' .... '~ .. .,. .• "-.·".,.... ...... .,· "'''V,.",;"U ~~ .... """'"'' ~r.~ "-c. 
_ __ •... ,_ •• ~ ~¥'-_ . _~"~_,,~ __ •. ___ . _____ ~~~. __ .W ___ _'_._ .... ~~,· ___ .~_~~_. ___ • __ .~ •• ~.~ ____ ~_._._. ____ ._~ __ ~ ___ , 

• 
REFERENCES 

1. Balke, B. Prescribing physical activity. In: Sports ~1edicine. 

(L. Larson, ed). New York: Academic Press, Inc., 1974, pp. 505-523. 

2. Bruce, R.A. Exercise testing of patients with coronary heart disease. 
" 

Ann. Cl in. Res. 3: 323-332, 1971. 

3. Cooper, K. Aerobics. New York: Bantam Books, 1968. 

4. Cooper, K. The New Aerobics. New York: Lippincott Co., 1970. 

5. Fox, S.M., J.P. Naughton, and W.L. Haskell. Physical activity and 

the prevention of coronary heart disease. Ann. Clin. Res. 3: 404-432, 

1971. 

6. Guidelines for Graded Exercise Testing and Exercise Prescription. 

Philadelphia: Lea and Febiger, 1975. 

7. Hooks, G. Application of Weight Trai"ning to Athletics. Englewood 

Cliffs: Prentice-Hall, Co., 1970. 

8. Karvonen, M., K. Kentala, and O. Muslala. The effects of training 

heart rate: a longitudinal study. Ann. Med. Exptl. Biol. Fenn. 

35: 307-315, 1957. 

9. Kasch, F.~~. and J.L. Boyer. Adult Fitness Principles and Practices. 

San Diego: San Diego State College, 1968. 

10. Lind, A.R., D. Phil, and G. McNicol. Muscular factors which determine 

the cardiovascular responses to sustained and rhythmic exercise. 

Cando Med. Ass. i. 96: 706-713, 1967. 

11. Naughton, J.P. and H.K. Hellerstein (eds). Exercise Testing and 

Exercise Training ..:!..!l Coronary Heart Disease. New York: Academic 

Press, 1973. 

12. Pollock, M.L., J. Broida, and Z. Kendrick. Validation of the palpatjon 

technique for estimation of training heart rate. Res. Quart. 

43: 77-81, 1972. 

180 

... ,,;r .. , . " 

, ' . 

13. 

14. 

15. 

16. 

17. 

Pollock, M.L. The quantification of endurance training programs. 

In: Exercise and Sport Sciences Reviews (J. Wilmore, ed). New York: 

Academic Press, 1973, pp. 155-188. 

Pollock, M.L. Steps for initiating an endurance exercise program. 

Rec. Manag. 17: 26-32, 1974. 

Pollock, M.L., L.R. Gettman, C.A. Milesis, M.D. Bah, L. Durstine, 

and R.B. Johnson. Effects of frequency and duration of training on 

attrition and incidence of injury. Med. Sci. Sports 8: 65, 1976. 

Rasch, P.J. Weight Training. Dubuque: W.C. Brown Co., 1966. 

Wilmore, J. Individual exercise prescript1·on. A J C dO 1 .....!!l. _. ar 10 • 

33: 757-759, 1974. 

181 

;1 , 



, 

» 

~ c- , 

t 

, 

,g-. 
'.,.;) 

J ' . 

.--~------ ~---- -.....,------------~ -----------------------------

"~_.~.,,, __ ~, __ " ... <,~ .... " ... _ -'-'N- H"~'." -.~" •• ~ e- __ ,,'_""""'"""' __ '_"" -,.-.-~,."--,, •• -~, '. ' •• ~" 

CHAPTER 5 

PROGRAM IMPLEMENTATION 

.~, ____ "___ _~. _____ ~~ •• ____ ~_. M· __ ~"'_~ __ • __ ·,~ ______ ~ ___ ·~·"~~_· __ ~ __ ~ .. _· __ • __ ~, 

Several factors are important to consider in implementing a physical 

fitness program for police; namely, program staff, evaluation, exercise 

prescription, leadership and supervision, motivation, and education. 

Th~se factors interrelate and help make a police fitness program comprehen­

sive, safe, and practical. 

The PROGRAM STAFF should include a medi,cal director, program director, 

exerci.se 1 eader(:S}, and technician Cs). The med; cal director shoul d be 

a licensed physici~n and assume the leadership role in the interpretation 

of medical information. The physician should work closely with the 

program director in determining the status of health of each individual 

being tested and in helping to disseminate this illformation to each of 

the participants. It is the responsibility of the medical director to 

see that the evaluation and activity phases of the program are conducted 

in a safe manner. 

The program director should be an exercise specialist, highly 

trained in the areas of evaluati'on, program development and implementation, 

and exercise physiology. This training can be obtained through graduate 

programs specializing in exercise physiology and physical fitness programs, 

workshops, and special training programs. The program director must 

work with the physician in setting up adequate exercise testing procedures; 

prescri bi ng proper exerci'se; 1 eadtng and superytstng the program i.n a 

safe and efficient manner according to the needs of the participants; 

and providing educational input so that the participant will understand 

the need for testing, exerci'se prescription, and a physical fitness program. 
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The program director will coordinate his efforts with the medical director 

and provide a good program with highly trained exercise leaders and 

technicians. 

The exercise leader should be well trained in exercise physiology 

and in leading activity programs. It is important for the exercise 

leader to have rapport with the people in the program and the ability to 

conduct programs on an individual or group basis. The exercise leader 

should work directly with the program director in order to provide 

adequate leadership and supervision to the participants. 

Exercise technicians must be well trained in administering tests 

and will assist the physician and/or program director in testing. For a 

more detailed explanation of the role and competencies necessary for 

various personnel in the adult fitness program staff, see Guidelines for 

Graded Exercise Testing and Exerci'se Prescription developed by the 

Ameri can Coll ege of Sports Medi cine (8). 

The EVALUATION process is concerned with obtaining certain preliminary 

information as well as administering a comprehensive testing program. 

See Chapter 3 of this report for details concerning the evaluation 

process. Preliminary information includes such items as a physical 

examination, consultation with a family physician, completion of a 

medical history questionnaire, explanation and signing of an informed 

consent form, and, if possible, an exercise stress test. For those 

individuals who are asymptomati'c, appar'ently low risk in relation to 

coronary heart disease, and under the age of 35, a complete physical 

examination and stress test may not be required (8). In all cases, some 

preliminary screeni"ng is requtred so tht:\t an adequate exercise prescription 

can be determined. A signed informed consent form for both stress 

testi'ng and program impl ementat10n is neces'sa,ry (8,29). parti ci pants 
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should understand the nature of the tests and the program and the potential 

value and risk that may be involved. Also, participants should not be 

forced, coerced, or inadequately advised with the objective of obtaining 

better performance on a test or i'ncreasi'ng adh.erence to th,e program. 

Such procedure vi'oliJ,tes human rights' and i'-sagainst policy established 

by th.e federal government (,National Institutes of Health) and most 

professional organizations. Further explanation of informed consent and 

exampl es of forms used -by' var1:ous organizati'ons can be_ found tn the 

literature (~,12,29). An example of an informed consent of stress testing 

at the Institute for Aer6btcs Research 1's shown i'n Appendix A. 

The basic testing program should a~sess cardiorespiratory fitness, 

body compositi'on, ce~tain blbod values, muscular strength and endurance, 

and fl ex; bi·Hty. Testing ts tmportant because it serves as a base of 

comparison for later evaluations. Cardiorespiratory fitness tests 

should include resting heart rate, blood pressure, a standard 12-1ead 

electrocardiogram (JCG), and an exercise test to at least 85% of predicted 

maximum heart rate (7). The exercise test should be ECG and blood­

pressure monitored (7 ,8,29}. An exerci:se stress te~:t 1 S important 

because of i'ts diagnos-ti'c value i'n assessing the presence of coronary 

heart disease; it also gives the program director some baseline information 

for determining an adequate exerci:se pre.scription (3,7,8,12,29). The 

use of less soplii'sticated'tests for cardtorespi'ratory fitness may be 

used on young, 10wri'sk offtcer~ (8,11}. 1)1 thts case, a submaximal 

bicycle test, three':"minute bencli step tes·t, or 12-mtnute run field test 

may be used (4,11). Usually 4 to 6 we,eks of preltmi'nary enduNnce 

trai ni ng is recommended prtor -to the use of th.e 12-mtnute run test. 

I 
./ 

Body composition encompasses a determination of percent body fat as 

well as a subsequent determination of ideal weight (2,21,25). This can 

be determined by use of a skinfold fat caliper and steel tape. Blood 

measures should include serum cholesterol, triglycerides, and glucose 

values. Muscular strength and endurance tests should relate to the 

major muscl e groups of'the body. A one--repetiti,Qn bench press appears 

to be a good field measure 6f total body strength 01). Also, maximum 

push-ups and timed, one-~tnute, bent-legged sit-ups are used regularly 

for assess tng muscul qr endurance 012', The measurement of f1 exi btl ity 

is particularly important. -Beca~se 6f the importance of the lower back 

regi on, the sit and reach test is recommended on. 
This battery of tests offers a comprehensive testing program for 

police. If time, money, and equipment are available, other tests can be 

i.ncluded. For example, the assessement of maximum oxygen intake is an 

excellent test, but is considered a luxury in an evaluation program. 

Maximum oxygen intake can be esti'mated accurately with time on the 

treadmill, heart rate response to a submaximal bicycle or bench step 

test, and the 12-minute run test (3,4,11.2:3). After undergoing adequate 

screening and eval uations, the parti'ci:pants are ready for the exerci se 

prescri'ption. 

EXERCISE PRESCRIPTION is dependent on needs (job description, likes 

and dislikes, etc.), goals, phystcal and health status, age, available 

time, and equipment and faciliti'es. These factors YCiry greatly among 

police; therefore, the i'nd;Yi'dual apprQach to exe.rctse prescripti.on is 

recommended 0,4,8,12,18,29). Officers in the field have a greater need 

for muscular strength exerctses tn.an the police executive. Thus, training 

for the fi'el d offi cer' sno~l d emphasize both cardi.oresptratory endurance 

trq i ntng qnd muscul ar s'tre.ngt/t exe,rci.'ses. 
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As an officer gets older the need for a preventive health program I 
becomes more evident. The results from this project (Promoting Physical ! Fitness among Police Officers Final Report I - Results, Chapter ~.~------.-

showed that pon ce--6ffllirs--20-29 years of age were of averageri sk for 

coronary heart disease, and officers over 30 years of age were at 

higher risk. Thus coronary risk factor profile for prediction of coronary 

heart disease becamt= significantly higher with age and a need for a 

preventive health program Was shown. Lack of regular physical training 

waS apparent in most pol1ce' offtcers studied. Thus, AS em offi cer' gets 

plder, emphasis should be placed more on the development and maintenance 

of cardiQrespiratory fitness. The initial experience with endurance 

tratning should be of low to moderate intensHy and progression which 

allows for gradual adaptation. On the basis of e.xperience with adult 

programs, the abrupt appr6ath Can result in discouraging future motivation 

for participation in endurance activities. Improper prescription also 

can lead to undue muscle strain or soreness, orthopedic problems, undue 

fatigue, and risk of precipitating a heart attack. The latter is rare 

and occurs mainly with middle-aged and older participants. Most incidents 

have occurred because of the lack of previous medical clearance and 

evaluation, incorrect exercise prescription, inadequate supervision, or 

an extreme climatic condition such as excess heat and humidity. 

These guidelines are directed toward the average pol"iceman 

who would like an exercise program to develop and maintain cardio­

respiratory fitness, ~nd desi.r&ble bOdy fat compositi(m and muscle tone. 

The following gutdelines are geared to the healthy offtcer who is not 

phYsically disabled~ and has approximately one hour of time available 3 

to 5 days per week. The program dtrector must consider seyeral factors 

i'n prescrH>ing exercise: frequency~ intensi ty, a,nd durqtion of trqtning; 
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mode of activity; and initial level of physical fitness (4,5,13,19). In 

general, for the purpose of developing and maintaining a good cardio­

respiratory system and keeping the body composition in proper proportions, 

the prescription should include a frequency of 3 to 5 days per week, 

intensity between 60 and 90% of maximum, and duration of 15 to 45 minutes. 

The mode of activity can be any sustained endurance type such as fast 

walking, running, bicycling, or swimming. Game activiti\1s also are good 

modes of activtty if they are & sus·tained effort and not too intermHtent. 

The tnitial level of-fitness is qui'te important be~~use persons with low 

leyels do not adapt as well to exercise regimens and thus should have 

programs of lower tntensHy and longer durati:on. listed below are some 

findings observed during exercise programs over the past ten years: 

1. Improvements in phystca 1 fttness are re 1 ated di rectly to frequency, 

intenstty, and duraUon of training (19,27/. 

2. If the intensity is between 70 and 90% of maximum, the frequency 

between 2 and 5 days per week, and duration of 30 to 45 minutes, a 

Significant cardioresp·iratory re~ponse to exercise can be attained (14-

17,20). 

3. If diet is held constant, body weight and fat changes do not 

occur in programs of less than 3 days per week (14,15,17,20). 

4. Intensity and duration are interrelated and, in general, the 

total energy expenditure of the program is the most important factor. 

If participants work at a higher intensity such as in a running program, 

then the duration does not need to be as great as for a moderate intensity 

program (4,17,19). For middle-aged and older individuals, a moderate 

intensity program of longer duratton is recommended ("4,5). 

5. If the first four ttems are tak_en into consideration, thg mocle 

of activity appears to be independent of the tnrtnin9 effect (4,22~. 
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6. Older people with lower levels of fitness take longer to adapt 

to exercise. If gi'ventheproper adaptation period, they can progress 

to a satisfactory level of physi'cal fitness (24). 

7. Recent results show a significantly higher incidence of injury 

due to musculoskeletal problems for beginning runners due to increased 

frequency and duration of trai'ni'ng. Thus, a recommended program for 

begi, nners is to inters perse a day of res t between days of acti vi ty and 

to 1 im; t dura1ti on to 15 to 30 mi'nutes. Tlte exception to thi s recommenda­

tion is if participants are engaged in a moderate walking program (26). 

These seven findings, pl us theresu1 ts shown in Chapter 4, shoul d gi ve 

better inference to the'program director as to the rationale for the 

exerci'se prescription'recommended for police officers. 

Each exercise sesston should i'nc1ude a 10 to 15 minute warmup 

fo 11 owed by a 15 to 45 mi nute endurance acti vi ty peri od and conclude 

with a 5 to 10 minute cool-down (4,5). An exception to this would be 

the officer in the field who needs an extra 10 to 15 minutes for strength 

trai ni ng. In p'rescrtbing exercise, it is best to think of a program as 

initially developmental in nature and progressing to a maintenapte 

regimen (4,5). Those having a lower level on the fitness scale require 

a longer developmental period. A starter program for the developmental 

phase should iinclude low to -moderate intensity activitieu~ and stretching 

<md low to moderate tntensi'ty cql i,'stneni:cs. After th,e parti:ctpants have 

adapted to tl1at level of activi'ty, the exercise requirements should be 

progressed. The increase in work1oqd shoul d occur each week, or two 

weeks until the participants reqch the maintenance. level of fi:tness. 

Low fi't or older tndividual~' require longer adaptatton peri'ods and 

slower progY'ession' periods. After age 30', it is es,timated th.&t the 
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increase in time for adaptation is approximately 40% per decade; that 

is, if 30-year old participants progress every 2 weeks, the 40-year old 

group advances approximately every 3 weeks, and the over 50 individuals, 

every 4 weeks. In general, the s ta,rter pro$lram wi 11 1 qS t from 5 to 10 

~':eeks, followed by a 3to 5 month slow progression period, and reaching 

the maintenance program tn 6 months to a year. 

Record keeping for quantifying the program 1's another important 

phase of the exercise prescri'ptton. Appendix B shows an example of an 

exercise log form used at the Aeroh1'cs Center, Dallas, Texas. A form 

similar to this Was used'tn tlie study on pOli'ce officers. The log lists 

a variety of exerCises which the participant can record, and thus, 

the aerobic point (oxygen cost) 'values of th.e program can be evaluated. 

For ease of use, the aerbbtc polnt system can be computerized, which 

facilitates data quantification and feedback to the program director and 

participant. 

LEADERSHIP and SUPERVISION are extremely import~nt in the implementa­

tion of a phystcal training program. Wtthout proper leadership on-the­

spot counseling as to program 'modtftcati'Qn and s.pecial considerations 

due to injury cannot'be properly asses.sed. Many of the guidelines for 

proper exercise prescrtptton have been develope.d for aveN$le persons and 

do not allow for individual differences within a group of participahts 

(4,28). Therefore, on.:...the-spot gui'dance is es'sential. Such counseling 

also serves as a motiVator in that the participant~ see the staff ~ctively 

engaged in the program. 

Part of the leadership aspect of directing and leading a program is 

to show physical leadershi'p. That is., the staff shQuld Jook the part, 

have good health practi ces (non':"'smQker J, a.nd participClte r,egul arly. The 

leader does not have to be the best fit person in the progrqm but r:e~ul&r 

participation will gain the'~es~ect of the other officers. 
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Officers should be taught to monitor their own programs, specifi­

cally to pace themselves and to count the~r heart rate properly. In a 

run-walk type program, participants usually are trai.ning on a known 

distance course and can pace themselves with a stopwatch or wrist watch 

with a sweep second hand. The accuracy of keeping pace can be improved 

by providing known distance reference points every 100 to 110 yards. 

Heart rate is easy to count and relates well to oxygen costs (6). The 

participants should count the heart rate as quickly as possible after 

cessation of exercise before the heart rate begins to decrease (10). 

The best method for assessing heart rate is to count beats per 10 seconds 

at either the carotid artery (neck area) or by placing the palm of the 

hand over the apex of the heart. With concentration and practice, this 

method has proved to be very accurate (18). 

In general, walking programs range from 50 to 75% of maximum heart 

rate and jogging-running programs, from 80 to 95% of maximum. Programs 

that sustain the heart rate over 90% of maximum are considered to be 

high intensity \1JOrk (17). Most people jog a.t approxi.mately 85% of 

maximum heart rate. The perce.nt of maximum heart rate. should be c\etermineQ 

by subtracting the resting heart rate froll) the maxi.mum heart rate (18). 

Failure to take the resting heart rate into consideration may cause the 

energy cost of the activity to be overestimated (62. 

Evaluation and exercise prescription often are overemphas;4ed in 
.. 

relation to the LEADERS.HIP and MOTIVATION pha.ses of th.e program. The 

best adherence ra,tes to exerci:se programs are atta.ined thro.ugh these 

latter two phases. It is not diffi"cult to motivate people to exercise 

for a few weeks or months tn order to develop stgnificant improvements 

in their physical fitness status; DUt it is diffteult to'mQti.vate. people, 

to exercise for a lifetime •. The' a,spe.ets of 'moUvC\tton whi en have tenc\\~d 

190 

.. 

--- -~---~~~ 

to be ~uccessful are good supervision, proper exercise prescription, 

individualized exercise prescription, group participation, setting realistic, 

intermittent goals, periodic evaluaUon, variety in the program, desirable 

enVironment, low-key compeUUon for mot;va.tion, periodic awards, and education. 

Proper exercise pres~rtption not only makes a program more enjoyable 

and tolerable for the participants, but also decreases attrition due to 

injury and discouragement. Although many participants enjoy exercising 

alone, training in groups usually adds to adherence. Periodic evaluations 

are important and sho~ld be sch~duled 8 to 10 weeks after initiating the 

program, at 6 months, and at one year i"ntervals. Such evaluations 

should focus attention on the improvement in fitness and health as well 

as the adaptation of the body to exercise. 

There are many methods which can be used to attain physical fitness 

{4,5,19). Therefore, participation in a variety of activities is recommended 

and can be accomplished by interchanging various activities. Choosing 

different activities tends to keep a participant interested in endurance 

exercise over a long term period. For example, one might jog 30 minutes 

on Monday and Thursday and play handball or basketball on Tuesday and 

Friday. Also, running through the woods or in parks rather than around 

the track appears to make exerdse mor~ interesting. Likewise, many 

exercise leaders use music in conjunction with their exercise programs. 

The important factor is that the person participqte.s i.n these activities 

frequentlY and with sufftci'ent intensity and durqtion. 

Giving back to the ~articipant q monthly record on total aerobic 

points acts as a motivator for program continuation. Using the exercise 

log as described above and quanttfytng the aerobic points for the 

participant helps give co~ttnual feedback. 
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MEDICAL 
HISTORY 
QUESTIONNAIRE 

Inltitute for Aerobics Research 
11811 Preston RoICI 
Dallll, Texas 75230 

• This is your medical history form for your visit to The Institute for Aerobics Research. All informa· 
tion will be ke,Pt confidentail. The doctor or exercise physiologist you III It the Institute will use ~his 
information in his eVI!aation of your health. You will want to make it as accurate and complete as possible, 
yet free of meaningless details. Please fill out this form carefully and thoroughly. Then check it over to be 
sure you naven't left out Inything. 

Note: Please print all responses so that your data will be compatible with computer storage and 
analysis. 

NI~ _____________________________ __ 
EXIITI Dite __________ ,19 -
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When dates are requ ired, please use nu mbers to represent the montns as 
follows: 

January ...••.• 01 
February ••.••• 02 
March .••..••• 03 
April ••..• ~ •.• 04 

May .•...••••• 05 
June .••.•••••• 06 
July •••.••.... 07 
August •.....•. 08 

September - .~. ; •.• 09 
October •...... 10 . . .... ., 
November .. " ',' .11 
December ...••• 12 

For addresses, please use the official~Post Office two-Iette; .tibreviatio~s listed below. 

Abbreviations for States (and Territories) 

AL Alabama NE Nebraska 
AK Alaska NV Nevada 
AZ Arizona NH New Hampshire 
AR Arkansas NJ New Jersey 
CA California NM New Mexico 
CZ Canal Zone (Panama) NY New York 
CO Colorado NC North Carolina 
CT Connecticut NO North Dakota 
DE Delaware OH Ohio 
FL Florida OK Oklahoma 
GA Georgia OR Oregon 
GU Guam PA Pennsylvania 
HI HaVilaii PR Puerto Rico 
10 Ida.ho RI Rhode Island 
IL Illinois SC South Carolina 

.IN Indiana SO South Dakota 
IA Iowa TN Tennessee 
KS Kansas TX Texas 
KY Kentucky UT Utah 
LA Louisiana VT Vermont 
ME Maine VA Virginia 
MD Maryland VI Virgin Islands 
MA Massachusetts WA Washington (state) 
MI Michigan DC Washington, D. C. 
MN ' 'Nlih.n~sota WV West Virginia 

.MS ·fJli~issippi WI Wisconsin 
MO Missouri WY Wyoming .. ~ .. 
MT,t I ~on,ana .. ,. ::- : 
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. ' Pllient Medical History Form 

Institute for Aerobics Reseuch 
11811 Preston Road 
Dalias, TeXIS 75230 •• ... ,. ••• ft' .................. ..",. •• w ••• ""Y . .. ,. ... ,. .. II.... w .. " .,.... ...... c" .... c 

All inform.tion il pri~t(! MId confidl1l1ti.£ PJ .. se Print. 

I. GENERAL INFORMATION 

o MR. NAME 
II • 

~ Ms. LI~ •• ~' __ L-~~~~ __ L-~~~~~ 
9 MI •• "' ..... T 

o MRS. o DR. 
S ADDRESS 

I , 

I I a. 
.. ,DDLIE 

I I 
Ii L,I ."'" ,'--''--''--'--''--'--'-....... --'---'-, , ....... ....I..--'-...J........J.......J-...J--'-~ 
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FAMILY PHYSICIAN 

Dr. y 
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I ! I I , 

,NITIAL LA.T HAtIIl: 

May we send I copy of your consult to your physiciln? Yes 0 . NoD 
a S. 

MARITAL STATUS 

S. Single o . Mlrried 

SEX 

Mile 0 Female 
II • 

EDUCATION (Check highest lewl attained I o Grade Sthool 

o Junior High School 
a 

OCCUPATION 

" EMPLOYER ( ..... abbreviations If nece.ervl 

Q Seplrlted o . o o , Divorced Widowed 

D PRESENT AGE I : : I 
I .1 •• II 

High School 

Two·year College (or 4·year college; 
degree not completed) 

o College G'rIdulte 

o l'ustgrldulte School . 
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WMt is/are your purpose(s) in coming to the Institute? 

o To participate in I reselrch study. 

~ To determine my current level of physical fitness .nd to receive recommendations for In exercise program. 
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Medical History 

:"RESt;NT HISTO"V r 
• 

Check the box in front of those qUlltion. to which your Inswer I. y... Leave other. blank • 

HI. a doctor IVtr .. id th.t your blood pr.uurl W, .. too high Ot too low? 
Do you ",.r h",. pain in your heart Ot chest? 
Ar. you often bothered by I thumping of the heNt? 
Does your hem often rice likl mid? 
Do you ",.r notice 'Ktrl hllrt beat. Ot llelwad bt.U? 
Are your .nkle. often bldlv swollen? 
Do cold hands or feet trouble you even in hot _ther? 
HI. I doctor ""r Mid thlt you hid or h",e 1I.lrt trOUble, 
In Ibnormll electrocardiogram (ECG Ot EKG), helrt Inlde, or coronary? 
Do you suffer from frequent cramp. in yOu.r legs? 
Do you often hive difficulty brelthing? 
Do you get out of brelth long before Iny'one el .. ? 
Do you sometimes get out of breath when sining still or .'eeping? 
HIS I doctor ever told you your cholesterol level WIS high? 

Comments: 

., 

.. 

A chronic, recurrent or morning cough? 
Any episode of coughing up blood? 
Increased anxiety or depression? 
Problem. with recurrent fJligue, trouble sleeping or increased 
irritability? 
Migraine or recurrent headaches? 
Swollen or painful knees or ,nklu? 
Swollen, stiff or plinful joints? 
Plin in your legs ,fter walking short distlnces? 
Blck pain? 
Kidnev problems such as pauing 1I0nes, burning. increlsed frequency, 
decrelsed force of stream of difficulty in starting ();' stopping your stream? 
Prostate troubl. (men only)? 
Anv stomach or intestinal problems such IS recur.,ent helrtburn, 
ulcers. constipation or diarrhea? 
Anv significant vision or hearing probl.m? 
Anv recent chlnge in I Wlrt or mol.? 
Glaucoma or increlsed pressura in the ey .. ? 
EKposure to loud noises for long periods? 

Comments: 
t ! .. 

~~.-L~~~-L~~~~~~L-L-~~~~~~~~-L-L-L-L~~I~I 
WOMEN ONLY Inswer the following: 

Do you hlv. Iny menstruII period problem.? 
Do you have problems with recurrant itching Ot discherve? 
Did you hive Iny significant childbirth problems? 
Do you hive Iny brelst discharges or lump.? 
::10 you som.times 10 .. urine when you cough, IIIIIIZ. Ot leut/l7 

Ple.se give number of: Pr",nancin ~ Livl/lfl childrwn I,r-I First day e;f I~ L" I I I I .' 
menstrull period _ .. " " .... 

01" of list pelvic 'xlm Ind/or PlpallMW: month '-stJ--l"" 18 IyL--I RnuIU~NonnIl t:;l Abnormal 9 
CommenU: 
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I ! • 

Pl~AS~ PRINT 
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.~~ ___________ !!ImIS&Ia ___ IIIF_ .. 

.MediCiI History 

MEN and we 
list any pres 

List any self.~ 

List any drug ai, 

Have yoU ever ha 

o Heart A 
Rheuma' 

Heart m 

Diseasesli 
Varico$;: 

Arthritisl ; 
d 

Diabetes" 
Phlebitis

l
' 

Dizzinest 

Epilepsy I 

Strokes: 
Diphther(, 

Scarlet ffi 

Infectiou' 

Anemia 

Comments: 
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~ic~1 tiistory 

MEN Ind WOMEN Inswer the following: 

List Iny prescribed medications you Ire now taking: 

1 , 
II 

I • 

List IrlY self·prescribed medications or di~'~lry supplements you Ire now tlking: 

I ' II 

I , 

• 
Olte of last complete physicil examinltlon: 

Olte of last chest x·rIY: [ill 

Olte of last elect.·oclrdiogrlm: 

Olte of last dental check·up: 

J,r.-J 
. month 

J,r-.l 
month 

~ 
month 

L..L.J 
rY:onth 

, t 

I I 

19 LL..J .. 
y.ar 

19 LL..J I. 
yur 

19 l..-.L.-J 
M 

y.ar 
19 L-......J 

II 

YNr 

never .. 
u never 

.. never 

never .. 
List Iny other medical or dilllnostic test you have hid in the Plst two years: 

II 

I , 
Ii 

I • 

List hospitalizations including dates of and rusons for hospitalization: 

o • 
o • 
o 

I 

o 
I 

•••• 1' •• ,'" .. ft ••• p •••• ,. ••• "." .,.. •• L'f'. 

."" ..... ,.,,, .... 
I I 

can't remember o Normal 0 
• n I 

can't remember o Normal 0 
• OIl , 

can't remember Q .. Normal Q 

can't remember 0 Normal 0 · ~. . 

I. 

1 I .. 
, I 
A 

, I .. 
, I .. 

Abnormal 0 
I 

Abnormal 0 
I 

Abnormal 0 
I 

Abnormal 0 
I 

, I .. 
, I 
II 

1 I 
Ii 

~ ~'i~i~'~~~ __ ~L-L-~~~~~-L-L-L-L-L~~~~L-L-L-L-~~~-L~-L'-J'-~~~ 
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h 

I ! 

II 

List any drug allergies: 
I I 
Ii 

Have YOU ever had: 

o Heart Attack, how many years 890? __ 
Rheumatic Fever 
Heart murmur 
Diseases of the Irterit!S 
VlriCOse vains 
Arthritis of legs or Irms 
Dilbetes or Ibnormll blood sugar test 
Phlebitis 
Dizziness or fainting spells 
Epilepsy or fits ' 
Strokes 
Diphtheria 
Scarlet fever 
Infectious mononucleosis 
Anemia 

Comments: ! I 

II, 

I I .. 

" .-

PAST HISTORY 

. , 
, " 

PLEASE PRINT 

Thyroid problems 
Pneumonia 
Bronchitis 
Asthma 
Abnormal chest x·rlY 
Other lung diseases 
Injuries to blck, arms, legs or joirus 
Broken bones 
.IIundice or IIIUbladder problems 
Polio 

I) 
, I .. 
, I 

, I .. 

Urinary trlct infections, kidney stones, 
or prostlte problems. o Any nervous or emotional problems 

I I 

, I 

1 I 
Ii 

I I 
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Medicil tiistory 
•••• ., .a'.,. ... 'l'M1 ..... c.; ~ •• "''',1:. u,. o .... y. 

".1'1 •• " .. ,~.... CA.. ...... C1..Htc: j 

I r I .. 

FAMILY MEDIGAL HISTORY 

.xcell.nt 0 
I I. 

Olcllsed 

o 
I 

Current... ~ Glnerll h.llth now: 
II CIUse cif dllth or reillon 

Alii It dllth L.L...!...J for poo; ;,~.Ith now: 
II 

flir FATHER: poor 

I II II I , I I I I ! , , I I .. 
II 

D 
Alive § 
Alive ., 
Dec.ased 

MOTHER: 

• 

Current... ~ G.nerll hilith now: .. 
c.u. of d .. th or r •• on 

Alii It d .. th LL..J.....J for poor hilith now: .. 
Ixc.lI.nt Q lIIod 0 flir 0 poor Q 

,,~.,...I_LI...J..I .JI:-LI...J..! -'-L_L..JI~I...J..I ~~L.I .L.I_ J. • 

No. of sillen L.L..J .. 
" I I , 'I I I 

ARe rlnlll I,..-L-J - t,.L-J 
I I, I I I 

Health 
Problems: L1iL..l .• , L. 

I , I I I 1_ ..... 

SIBLINGS: No. of broth.n L.L..J 

I I I I ,:7-1 
FAMILIAL DISEASES: Hive any of your blood relltives hid Iny of the following? 

Include grandparents, lunU, and uncl.s, but exclude cousins, rilitives by marriage, Ind hili relltivlS. 

~ 
Helrt Ittlcks under age 50 ~ Con~nitll helrt diselSli 
Strokes under age 50 . 
High bluod prmur. Heart operallons 
Elevetld cholnt.rol GI8u~om8. 
Dillbetes Obllity (20 or more Ibs. overweight) 
Asthma or hlY fever Leukemia or clncer under age 60 

Comments: I I , , ! I I I ! ! , I I , ! , ! I ' ! I I ! ! ! , I I 
II .. 

, ! !, !!!, I ! I , ! ! , I I ! , I I 
'OTHER HEART DISEASES RISK FACTORS 

.. 
SMOKING 

DIET 

Hive you ever smok.d cigarettes, ciglfl or a pipe? 
If no, skip to Diet $Iction. II 

yes 0 
I 

Do you smoke presently? yes [J no 0 
It, I 

If you did or do smoke cigarettes, how many per day? L.t.J t. . 
If you did or dlhmoke ciglrs, how many per dlY? l.,;-'--J 
If you did or do smoke a pipe, how many pipefuls per day? I~ 
If you have quit rmoking, whim was it? ' .... ' __ "19 c.,......--l 

"GNT" ft"" 

What do you consider a good weight for yourself? l~ __ ; pounds 
t. 

no 0 
I 

Age you iI.rted: 
Age you started: 
Age you stlned: 

Li-.! .. 
l.....t-' 
,10 
!--.J-... .. 

L...t-LJlbL 
" 

What is the mOil you hive ever weighed? (including when pregnant) At what ag~? '---- yrs . 
I. 

Weight: Now l..LJ..J IbL One year ago L--L-L.J Ibs. 
It D It 

Number of meals you usually eat per day. 

~Ibs. 
It 

Allge 21 

.. 
Average number of eggs you usually eat per week: LLJ (Do not count those in cooking and baking, cak~s, cassero'f~. ~tt.l . 

Number of times per week you usually eat: 

Beef L.J .. 
Pork i.....J...J 

.. 
Fish 

Fowl 

Number of servings (cups, glasses or conllinm) per week you usually consume of: 

Homogenized (whole) milk 

Skim (non·fat) milk 

Two percent (2% fit) milk 

Do you ever drink alcoholic beveraget? YIS 
" 

~J .. 
LLJ .. 
LU 

0" no 0 

Desserts 1---4 .. 
French fried foods L-. 

Buttermilk 

Te. (iced or hot) 

Coffee 

~J ., 
~, .. 

If yet, whit is your Ipproximlte intake of these beverages? 

~; 8 O~~r 0
8
"" If ,ft.,. h~ Fi;'" p._" 

Ha~~ Uquor Q O. W r-
, I 

At Iny time in the pat \\,.re you I htlVV drinker (consumption of 6 oz. of hlrd liquor per dlY or moril)~ yes L..-I no L_ 

, I Comments: I , 
A II 

I , , ! 
II 

PLEASE PRINT 

o 1 2: B I I 
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don't rI 
know U 
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don't iI 
know L.J 

• I 
II 

.. , . 

MediCiI tiistory 

EXERCISE 

Are you c 

Do you rf 

If yes 

What 
Do you p 

Are you 

If ye 
Have YOl 
If yet, yr 

Do you f 

If ye, 

C e 
r!-!. 
t,-. 
A 

In which 
[ 
II 

C 
E 

In which', 

c e e 
n 

Whatactls 

C 
C 
o 
C .. 

Comments 

Expllin lilY other 
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"AT .... ,. "u.... .,,.JT c... PO... C,"'MIC 

EXERCISE 

ArIJ you cumntly involved ill a "gullr lXercile prOjlrlm~ • 
00 you regularly welk or run one or more millS continlllluslr? 

yaD 
¥ISO 

I 

I 

no D 
noD 

If '(IS, Mr. no. of mil',1 you cOVlr /IIr workout or l18Y: I ,,' ,', .. ' "dIll 

don't know D 

Whit is your Iver. time p.r mile? l I ,:, , I minutes: .cond. 
Do you prlctice weight lihing or 1I0me cllisth.nic:.? YII oj no 0 tlon'tknow C 

Art vop now involved in the i'.robics progrlm1 VIS Q no Q 
If yes, your lverlge Aeroliic~ poinu per W:;k: I. .. : : J 

Hive you tlken in the PlSt 6 :months: 0 12 minute test 0 1.5 mile D neither .. . . '. 
If yes your miles in 12 minulle:: I I' I I ! or your time for 1.5 millS: a I I" , I minutes: Slconds 

f ,. II 0 II 
Do you frequently participlt! in competitive spor,!? ves I no • 

If yes, which one or onel,? 

o Golf 0 Bow!ing 
o BlSkllblli 0 Volleyball 
n Other : __ ,,~ ~~ 'It .. 
AWlrlge number of lIimes per month ~...J 

o Tennis 

o Football .. 
D HlI1dbali 
DB_ball 

I ' I" 

In which of the following high school OT college .thletics did you plrticiplte? 
Q None Q Football 0 BlSketblli Q BeselJlli 
o TrICk 0 Swimming 0 T.nnis 0 W .. stling 
u .. •• .. o Other l_.....L.-.l-.l-.L.~-..l. I I ! ! '. I , , , , 1 , ' ... I 

In which of the followi;g high school or college Ithlrtics did you e.m I varsity letter? 
o None 0 Football 0 BlSketball 0 Beseball 
Q ,t!. - .. o Trick LJ Swimming U T.nnis 0 Wrestling 
.. - .. It I o Other I))!! I I I • I ! I ! ! I I I I , 

D M n 
WhlllCtivity or .ctivi!ies would you prefer in I regullr exercise program for voulSI!lf? 

o Wilking ind/or running 0 Bicycling (outdoors) 
[] Stationary runlling [] Stationary cycling 
n Jumping rope [] Hlndball, blSketblli or sqUISh 
W " o Other I I I I , , I I I ! ! 

- II 

CommenU: '--'-! I 
II 

I .J • I 

n 

'.' , ! , , 
, , ! ! I I , , , , , 

, II! , I , ! « , , , ! " J ! , , I 

Explain mv other .ignifiCll11 medicil problems thlt vou consider importlnt for us to know: 

[i~J ~, 

L." 

~ Ln' 
L, .. , 

1l.2J L, 
" 
L, 
II 

~ L, .. 
I , 

,5 9\ L , 
" 

I I .. 
[6 0 J l , 

II 

I I 
I. 

~ I .. , 
t I .. 

PLEASE PRINT ;a3 

}~~- G, 

g Socc~r 
'0 Track .. 

o Soccer 
DGolf 
It 

D Soccer 
[] Golf .. 
o Swimming 
o Tennis 
" 

. , 
, I 

I I 
II 

OJ 

I I 
ii 

'.u I 

I I 
Ii 

'hi 

I I .. 
I I .. 
, I 
.0 
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, I 
" 

I I 
" , I .. 

",' • • • • . ~ . ".,l: 

:J~ . . .~ 

' " "I . . "' .. 
• • .. J • 

INFORMED CONSENT FOR EXERCISE TESTING 

INSTITUTE FOR AEROBICS RESEARCH 
11811 Preston Road 
Dallas, Texas 75230 

The undersigned hereby voluntarily consents to engage in a maximum 
exercise test to determine maximum oxygen intake and cardiovascular 
function. The test will be monitored continuously by an electrocar­
diogram recording a~d oscilloscope. This test will facilitate evalu-
1~10n of cardiopulmonary function and assist the physician or exercise 
physiologist in prescribing or evaluating exercise programs. It is my 
understanding that I will be questioned and examined by a physician 
pr10r to taking the test and will be given a resting electrocardiogram 
to ,exclude contraindications to such testing. 

Ixercise testing will be performed by running, walking, swimming or 
riding a bicycle, with the workload increaSing every few minutes until 
fatigue or breathlessness or other s~~ptoms dictate cessation of the 
test. Blood pressure and electrocardiogram will be monitored by a 
physician or trained exercise physi'ologist. In the latter case, a 
phYSician will be readily available i'n case of emergency. 

There exists the possibility that certain changes may occur during the 
progress of the test. These changes could include abnormal heart beats, 
abnormal blood pressure and in rare instances a IIheart attack". Pro­
feSSional care in selection and supervision of individuals provides 
appropria~e precaution against such problems. 

The benefits of such testing are the scientific assessment of working 
capacity and the clinical appraisal of health hazards which will faci­
litate prescription of conditioning-rehabilitative exercise. Records 
will be held in strict confidence from non-medical people (such as 
employers and insurance agents) unless consent is obtained. The welfare 
of persons being tested is safeguarded by professional care ard by the 
avai1abil~ty of emergency treatment should it be necessary. 

Finally, I permit registration of my name for possible follow-up pur­
poses in the future. 

Further, the undersigned releases and discharges the Institut~ for 
Aerobics Research and the International Association of Chiefs of Police, 
their officers, agents, staff, faculty, physicians, technicians and any 

. others connected therewith from all claims or damages whatsoever that 
the undersigned or his representatives may have arising from, or incident 
to this test. 

Signed __________ _ 

Witness ______________________ __ 

Dqte, _______________ __ 

P~Ys1cian or Exercise Physiologist Supervising Test 

387 
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APPENDIX B. 

EXERCISE LOG 
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TRK· Truck or field 
TML· Treodmlll 
61 K • Stationary cycling 

Week number In If.lnlng 

--- -------- ----

. DEFINITION OF CODES 
.~ ~,r I'~:,t:'! ,:, .~. ~ . 

DISTANCE:i< 
< For Track: distance of ona interval 

",n,- For Treadmill: speed of treadmill in miles/ 
, ~ houf 

", ;\" 'F~r Bike: load In kllogram·meters/min. 
, (e.g. 300, 600, etc.) 

Time for one interval 

Number of repetiti )ns of an interval 

U 
SEX 

WEIGHT: 

W W W 
MONTH YEAR GROUP 

For Track: leave blank 
For Treadmill or Bike: total time at pace 

Ten secoiod heart rate times six taken at the ':"~!'~' 
middle and end of workout ; ~ 

Body weight to nearest Y. pound prior to 
workout 

~' 

TOTAL TIME: 

Total time of entire workout 

, 

\ 
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