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the use of the Wells and Dillon Sit and Redch Box and results
expressed in inchés. . Tk

A one-way analysis of vafiance on repeéted measurés
>statlstlcally determlned 51gn1flcance at the .05 level for
vestlmated maximal oxygen consumptlon (litres per minute and
millilitres per kilogram per mxnute). grip strength for the
right and left hands, and flex1b111ty forward. Minimal
estlmateg maximal oxygen cgnsumptlon selection standards,
suitable for aée, were recommended for implementation‘during‘
- the hiring proceés as a prerequisite to the Induction
Securi?y Course. Grip strength standards were also

recommended "for implementation.
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INTRODUCTION

Thé:human body must be vigorously active, aﬂd when it
is not, it adjusts to the 1ow activity level imposed and
thus loses its high functional ability. Regular exercise
is important in d%veloping and maintaining an optimal level
of good health,'ap%earance, and favorable performance on
and off the ggpmw“%here is ample evidence indicating that
being phyéically fit has various benefits regarding both
physical and mental health (2,#,10,15,26,31.33,42).

In spite of the fact that .the foregoing is well
accepted on both common sense and scientific grounds, the
consensus of opinion;is‘that many people are not physically
fit (1). Often, even if an individual is aware of and accepts
the evidence regarding the potential benefits of becaming
physically fit and wants to do 0, many are not sUfficiently
motivated to complete the exercises hecessary to achieve
and maintain a favorable level of fitness.

The objective of the exercise physiologist is to assess
the work demands 6f the individual's job and make suitable
measﬁrements neéessary to evaluate the employee. Thus,
"Montpetit suggests:

This knowledge is needed in selection of
personnel for assignments demanding not only
freedom from disease but also physiological
capacity to withstand stresses of specific
types.... From the psychological standpoint
assessment of emotional stability, adaptabdbility,
intelligence, and motivation is equally as

important as physiological capabilities in ,
successful matching of the man and his task.- (41)



Recent technological édvances have almost elimimated
muscular exertion in many professional and vocational
fields. An unforeseen ramification has been the creation
of a grossly.sedentary soclety in which body,malfunctions..r
including heart disease, approaches epidemié proportions.
In those disciplines whose professionals are sedentary the
greatest portion of the work day, and then who must react
without warning into strenuous activity, the results may
be disastrous in terms of job efficiency. Correctional
officers and living unit officers employed by Corrections
Canada serve as perfect examples of this phenomenon.

Great numbers of penitentiary empl@yees are given
desk-oriented duties as their institutional responsibilities.
Such developments are a product of technological growth
and increased governmental bureaucracy. Officers who are
normally sedentary may be called upon to perform under
physical stress during emergency situationg. If one's
physical capability is(severely'limited owing to sedentary
1iVing, possible outcomes to such a crisis may be an
inability t? perform effectively in spite of a willingness
to do so, or a feluctance to work at maximal capaéity based
upon knowledge of sevére self-limitations. 1In addition,
Astrand and Ryhming verify:

Many times it is of interest to know the

individual's capacity for muscular work, e.g.

when selecting people for special tasks in
military service or in industrial work, or



when controlling the physical condition of

athletes. Furthermore, a reduction of this

capacity is often the first sign of disease. (35}

In research utilizing correctional officers as subjects
Montpetit reports:

A person with a high physical work capacity

expends less effort for a given task, and

thus has a greater reserve capa01ty upon which

to call than the individual in poor physical

condition who even under comfortable conditions

performs close to the 1limit of his capacity.

Accident records in industry support this view.

Fatigue not only reduces rates but also is a

contributing factor in increased absenteeism,

job turnover, and poor social adjustment. (41) «
This is in strong agreement with Astrand (2), Shepard (46),
and Wanzel (52).

Although many employers are aware of the need for
physically fit workers (20,31), few fitness programmes have
been included into the work week. The Federal Government
has incorporated physical education into the Canadian
Corrections Service Induction Security Training Programme
located at the' Staff College (Edmonton). Physical fitness
is deemed to be job-related for the correctional officer.
The new.recruit at the Staff College (Edmonton) is required
to parficipéte in physical education four® times a week for
a period of six weeks.. It is hoped that participation in
regular, physical activity will increase the officer's

awareness of the value of exercise and motivate h1m to

“-contlnue on his own follow1ng this initial tralnlng period.



Problem
Although Pollock et al. (43) found that optimal training

effects occur after many weeks training, there has been much

conjecture towards the premise that effects of a short

period of training wille significantly alter some measurements /

of physical fitness. Furthermore, there appears to be con-

vcefn with regard to the standards for the selection and

retention of correctional offlcers in the Canadlan Correctlons

Service. Thus, it would be 1nterest1ng and beneficial to

have specific standards for the performance and evaluation

of correctional officers in the realm of physical fltness.‘
‘Limited research on physical fitness of Canadian

correctional officers as a result of a trdaining programme

has been documented. Studies conducted by Montpetit (41)

and McNalr (38) indicated that the correctional officers did

not meet acceptable levels of fltness for effective on-the-

job performance.

Objectives of Research

bThe objectives of this research are the following:

1. assess various parameters of physical fitnessbof
correctional and living unit officers in the
C?nadian Corrections Service (PrairievRegidn);

2. ascertain whether the Induction Security reeruits
meet the recommended physical fitness standards

set down by Montpetit (Quebec Region),



validated by McNalr (Pacific Region) upon
completion of the nine week course- o
3. recommend minimum acceptable standards of physical-
fitness for selectlon and refention of officers
in the Prairie Region; and
4, 'recommend physical fitness testing follow-up -
programmes for implementation within the Canadian
CorrectionS~Service'(Prairié Region)
It should be noted that the organlzatlonal demand for -
the positions of correctlonal officers or llVlng unit
offlcers varles from time to tlme, 1nst1tut10n to 1nst1tutlon,
.and from one part of the country to the other. For example,
it may be dlfflcult to hire favorable- -type employees in
affluent parts of Canada where unemployment is low, but
excellent employees may be recruited in’high unemployment
areas of the country. The economics of the‘location of the
institution may, in fact, predict the calibre of the staff |
recruited. This factor' of the employee calibre may
predispose the employee's knowledge of the value of a
favorable lifestyle and consequently, phy81cal fltness.
| The subgects utilized 1n this study were officers ,)
presently employed . by the Canadian Corrections Serv1ce et
the time of the study. These officers, recently hlred by

various 1nst1tut10ns in the Prairie Region, were undergoing

basic training et the Staff College (Edmonton).



‘Limitations of the Study _ B

'(

It is necessary to acknowledge the follow1ng.lim1tations
of this study

1. The study was limited by the lack of available |

‘research material pertaining specifically ‘to the physical

. f . . ‘
fitness of correctional officers.

-

~ 2. Another limitation was that no control group was

feasible because the‘institutiOns in the Prairie Region are
i

divided by great distances. Therefore, 1t was not poss1b1e
to obtain representatives from each of the . 1nst1tutions to

serve as a control. ' v ‘ J}‘
3. Another pOSS1ble limitation of this study was the \

assumptlon that the standards of physical fitness proPOSEd
/for correctional officers by Montpetit were accurate, as
well as his assessment of phy81cal fitness necessary for
the JOb.“ T
L, The limitatlon that there is a great Qeal of
difficulty in measuring skinfold adipose tissue was
. encountered in this study. ‘

Definition of Terms

. f
1. Canadian Corrections Serv1ce (Prairie Region) refers

to the federal 1nst1tutions located in the geographical
area of Canada established as the Prairie Region.

2. Max1mum Security Institution is regarded to be a
federal penitentiary that houses 1nmates who have been

classified as_requiring the»utmost level of security.

o
0



23. 'Medium_Security-Ihstitution is regarded to be a
federal penitentiary that houses inmates%hat have beeﬁ
classified as'requiring n intermediate leyel of securlty.

s L, Inductlon Securlty Tralnlng Progrémne refers to a

nine-week course of studles in the CAnadlan Correctioms

Service located at a Correctlonal Staff CoMege. »Thls course

is a pre—requ;s1te to employment as a correctional officer

or 1living unit officer in the Canadian Corrections Service.

5. Functioﬁal Physical Fitness for the purpose of this

- study refers to the ability to workveffectively Without‘undue

physiological strain.
6. Norms report descriptive statistics of components
of physical fitness of a partioular,popplatfon,

- 7. Standards indicate the minimum levels of physical

.fitness that employees would Strive to reach and maintain.

,These levels are cons1dered necessary for performance of a

Job.
" 8. Qorrectional Officer refers to an employee of the

v

Canadlan Correﬁtrons Service. who serves as a custodian of

inmates in a federal penltentlary.

9. L1v1ng Unit Offlcer refers to an employee of the

Canadlan Correctlons SerV1ce who adv1ses and counsels

1nmates and ensures securlty in a- federal penltentlary.
10. Type III Medlcal refers to the Government of .
Canada, Health and . Welfare Canada, confldentjal health

questlonnalre followed by a full cllnlcal hlstory and



physical examination performed by a physician, with special

investigations as required,




REVIEW OF LITERATURE
Research %mdlcatee that various parameters must be
measured LnTZLdereto prov1de a reliable evaluatlon of
ﬁphy51cal fitness. These parameters 1ncLude the follow1ng:
adipese tissue, cardiovascular efficiency, muscular
strength and flex1b111ty.>

Measurement of Adipose Tissue UtlllZlng;the Four Slte

Sklnfold,Callper Technique

Great emphasis is presently beihg‘placed on exercise
and weight control; conseduently, knomledge of Body
composition can reveal much information regarding weight
loss and weight gain. The relationship of body composition
and,phyéieal activity provides meaningful information fer
matchingvman and his.;etivity selection ahd participation.
; The body size and eﬁepe are largely detefmimed by |
skeletal size. The»"i?eal" body weight includes only a
minimal amount of bodf’fat (4). Since body weight may be
modified to some exteh bybmhe eniargement.of muscies
- through tfaining, it is\§Q§§ible‘to be overweight.witheut
being obese.v Generally,spe;king, "excess" weight, weight‘
over and above the ideal bod\ weight, represents :
accumulated body fat. Slnce—the percentgge oP body weight -
-attrlbutable to body fat 1S\ihe crltepion for determlnlng :

{

obesity, measurement of body fat 1s the most p2901se index

of appropriate body welght. In addition, Yuhasz confirms:



_10_

'~ An adults gross body weight is really

unimportant but how much fat they have is .

extremely important. That part of the body

which is free of fat is primarily the

skeleton and muscles as well as the organs

and body fluids. This portion of a person's

‘body weight is relatively stable in weight

after maturatlon, whereas, the fat portlon

can- change in welght quite drastloally. (56)

Graphs and tables are avallable that present "average"
welght scales for a population. This data is usually based
upon height, age and sex and provides normative guidelines
with regard to weight, but not excess fat. Body composition
techniques provide a better guide for the déterminatiqn of
"ideal" weight, including the amount of adipose tissue,
because of the hlgh proportion of muscular content on the
body.

The amount of lean body weight in youth as well as
' middle-aged men is affected by physical exercise_(9),‘ Ask
man ages the lack of physical activity leads to a reduction .
" of lean body weight and an increase in body fat, even though

total body weight might show no marked changes.
| There>are several methods for awquantitativé
élassification of body build and measurement of body fat and
lean body weight. Physical educators often measure skinfold
thickness in order to estimate the percentage of body fat. _ .
. Body density can be estimated by_means_of.meaSufing skinfold
 fat at various sites on the body. Several regression

equatibns5to estimaté body fat from body density have been

developed by different investigators utilizing a wide
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vériety of populations-as subjects (7,8,9,23;25,26,4?).
- These equations should be éonsidered valid Only for similar
groups of individuals. Tﬁe skinféla measurement'één quickly
be utiliZéd_in manyfsituatiOns,-whereas,vdeﬁsitometr& énd |
| ’bfher teéhniqUes aré;exttemely'time—cohsuming and;speéial
| equipment 1s necessary (7,8,26). |
'Brbiek,and Keys (9).Were among the first to use the Q
relationship between skinfbid thickness and density of the
body for determination ofvpefcentagé‘bf body fat. TIn addition;
Edwérds et al. (23) selected four sites for'meésﬁrehent
utilizing the Happenaen Skinfold Calipers which19xeFt‘
constant pressure at varying openings §f the jaws.' The’
wiéth 6f the jaw opening is read off.on a scale'incorporated
in the apparatus. The four sites selegted were the |
: following:f | |
| i. biceps - mid—point over the muscle With the arm
resting; |
2, ‘triceps - mid-way between the olecranon ahd the
. tip of the acromion with arm hangihg vertically; .
3, éubscapular - below the tip of;the inferior angle
of the écapula, at an angle of 45° to the vertical; .
. andv‘ | | |
14,"suprailiéc - above the iliac crest in the mid-
| axilliary linéxyf' | |
In'eaéh meaSurement.the.skiﬁfold‘was.pinched,upvfirmly |
between the thumb and férefinger and pulied away from the



'underlying tissuesebefore appiicationlofvthe calipers'
(21, 23) o o .

Rellablllty of sklnfold measurements and the valldlty
of the predlctlng of body dens1ty and consequently
percertage of body fat are both substantlal. Durnin and
Rahaman (21)° reported correlatlon coefflclents for total
_skinfold thicknesS‘regarding four sites of the body;and
body density for young adult men to be -0. 835. Error-may
occur ‘in measurements by the marmer of 11ft1ng and
measurlng the sklnfold thus tralned personnel are
necessary ‘for the measurements (48).

To 1ndlcate the "ideal” percentage of body fat
| various researchers have suggested_certaln crlterla topbe
'conSidered.as "ideal". The ”ddeai" figures appear;to be
dependant upon the population’selected as subjects. Brozek
and Keys (9) found that in flve groups of 1nd1v1duals aged
20.3, 25.2, 46 0, 50 0, and 54 6 years, the body dens1ty
decreased steadlly wlth age._ The correspondlng fat
" percentages calculated‘with the method of Rathbun and Pace
(44) were 9.9, 1k.k, 22.2, 24.0, and '25_.2. BroZzek and Keys
(8) indicate an increase in fatneSSfmith age appears
undesireable but a continuing rise in the relative amount

‘of body fat is a normal phenomenon. They found a mean

- percentage of fat of 21 3 percent using 122 middle-aged

.men wlth a mean age of 49 0 years. The=correlat10ns of

a/\
\sklnfolds w1th each other, measured at flve “points, varled
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from +0. 54 to +O‘80 BroZek and Keys (8) also report a mean
body fat of 10 9 percent on 133 college men aged 20,3 years
‘;The correlatlons of the sklnfolds with each other measured
at the flve locatlons of the body varled from +. 75 to +0 94
Furthermore, Durnln and Rahaman (21) prOpose a mean af 13 5
percent body fat in 60 young men ;fth a mean ag; of 22,0
years. 1In addltlon, Conger (12) estlmates the percentage
‘of body fat for the average young man to be 12.0 percent.
Montpetlt (41) and later: McNaar (38), conducted
_research ut111z1ng officers in the. Canadian Correctlons
.Serv1ce. Class1flcat10n based on body fat determlnatlon
was assessed as follows | . |

1. Normal - 102 15% body fat

‘é; sllghtly overwelght - 16-20% body fat;

35 overwelght - 21 257 body fat; and : o

Q.s obese - >257 body fat.
These: cla331flcat10ns were deemed sultable for offlcers of
- three age groups - 18-29 years, 30- 39 years, and 40- 49
years.’ For most purposes. a given individual is to be
compared in regard to fatness w1th a populatlon segment from
which the 1nd1v1dual is drawn, but for standards of body
fat for correctlonal offlcers absolute values ‘were set by |

_ Montpetlt.
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The Astrand- Ryhming Phy81cal Fltness Test for

Cardlovascular EfflClency o

1. SubemaXLmal Workload as a-Predictor of.Fitness{,
Glassford et et al. (27) have shown that there is a
pdlrect relatlonshlp between the performance of aeroblc work
and oxygen consumptlon.. In addltlon Hettlnger et al. (28)
_report that max1mal ~oxygen consumptlon (MVO ) is a rellable
»measure of phy51cal fitness, whgn operatlonally deflned as -

the capa01ty of the 1nd1v1dual .to endure prolopged heavy
work., Phy81cal work capacity can be determlned more
-accurately by dlrect calculatlon, utlllzlng those methods‘
of Mltchell et al. (40) and Astrand (4 ,5,11).  These
procedures are tlme consumlng, require compllcated
- laboratory procedures and demand a.hlgh degree of .
cooperation on the‘part'ofﬁthe ‘subject. Astrand (2)
belleves that the submax1mal test .can-be a useful tool when '
applled to top athletes, tralned and untralned adul;g
Furthermore, th1s is 1n agreement w1th research conducted
'by Ribisil and Kachadorlan (45) and Wyndham (55) In such
”cases, the 1nd1v1dual serves as hlS own control; 1t is a
matter of}comparlng the 1nd1V1dua1 with hlmself on repeated
tests. . v . . '

Kstrand and Ryhmlng (5) found that a test w1th a
submax1mal workload glves 1nformat10n about the phy51cal

.~ work" capacity of the subject. 'The best results are obtalned‘
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o
when the exercise is of such severity that the heart rate
during steady state (4 or 5 minutes of 1onger'after the
commencement of work) is attained at a level soméwhere
between 120 to 170 beats per minute. Within these limits
there is normally a linear increase in aerobic metabolism
with heart rate (5,27). Oxygen consumption during work
could be calculated from a level within a range of * 6
peréent in two-thirds of the subjects (5).

Investigations within the submaximal workload indirect
'fést should be made during steady state. Workload and
intensify should not be so high as to allow motivatien to
| play a dominating part of the test. Work level must not -
be too low because psychological factors will influence bddy
functions such as pulse rate and respiratory rate. A rough
estimation of average load of work can be obtained by’meéns
of body weight (5,7,18,36). |
2. The Bicycle Ergometer

Astrand (é) and Larson (33) affirmm that large muscle
groups sﬁould be engaged in the work test. The oxygen
transport systems can thus be exposed to stress without
causing lécal %ﬁscuiér fatigue. The bicycle ergometer meets
this requlrement. Many researchers (37,50,51) indicate
“that the mechan1cal eff1c1ency of the subJect s cycling is
hlgh glven an approprlate workload Furthermore, the

"workload can be carefully determlned and is reproduc1ble.4



Wahlund (51) reveals the advantages of the bicycle
ergometer when used in tects of physical work capacity.
The ergometer is small, portable and can be used in large
'population studies. Volume of oxygen consumption,isrdifectly
feiated to workload; therefore, one can make comparlsons of
individuals from workload to workload. Determinations of
various physiological parameters are measured easily during
work. Research conducted by von Dobeln (50) and the —
literature of Matthews and Fox (36) support the above.
Furthermore, the bicycle ergometer is safe and easy to
operate for almost any individual, and running costs are
low (33). Shephard (46) adds that the researcher must be
aware of the need to ensure that the brake belt remains at ;
a constant workload as the subject rides the bicycle.
3. Astrand Ryhming Nomogram

Astrand and Ryhming (5) report that the heart rate for
a group of male subjects averaged 128 beats per mlnute after
s1x mlnutes of work when the demand for oxygen is flfty
percent of the max1ma1 oxygen 1ntake of the 1nd1v1dual
Max1mal oxygen consumed per kilogram body welght (ml/kg. per
min.) prov1des a good index of physical fltness (5, 11 36)
The Astrand- Ryhming nomogram (3) produces a good estimation
of maximal oxygen uptake in a population unaccustomed to
cycling. This nomogram is presented where the maximal oxygen

_consumption of an individual can be calculated from heart

t



rate and oxygen consumption (or work~level) reached during
a test .with a submaximal rate of work. The nomogram is
based on results from experiments with healthy subjects
18-30 years of age (5). -t

Statistical analysis of correlation coefficients
between the As?rand—Ryhming nomogram and other maximal
oxygen uptake tests indicated a high correlation (27).

Based on the findings in their experiments, Astrand
and Ryhming (5) developed values which have been included
in the nomogram work levels. The work load»setting'for
men is 1200 kilopond metres per minute (kpm. per"min.) when
MVO2 is measured. A compariSoﬂ df'ﬁrédisted and observed
MVO2 measurements gives a mean difference of .023 £ .059
litres. of oxygen for men. With a lower work 1psd of 900
kpm. per min.,'ths standarq deviatian is higher for msn.

Later studies by Astrand (3, 4)”extended'the‘ﬁomsgraﬁ'
to include a total of 129 male subgects in Lhe age- range--
- of 20—69 years. An age correctlon factor was establlshed
with the use of the original nomogram, Astrand explains
that when the age éange is increased, the error in
prediction rises from the previously reported % 6.7% to

+ 10% (2,3).

\

~

DeVries and Klafs (19) affirm that the Astrand-Ryhmlng ‘

nomogram prediction in 16 males maJorlng 1n phy31ca1

, educatlon, aged 20-26 years shows a correlatlon of 736



-

with various other measures of maximal oxygen consumption.
The standard.error of prediction for the Estrand—Ryhming
homogram is found to be ¥ .359 litres per}minute when the
prediction was made from heart rate measures alone under a
work load of 900 kpm.{rer min. From this study, in active
college men, MVO2 and consequently physical work capacity
cah be predicted with a reasonable error from a submaximal
test. _

Hettinger et al. (28) report the correlation between
predicted and measured MVO2 to be statistically.eignificant
at the .01 level. Furthermore, Teraslinna and Ismail {(49)
report a correlation coefficient of .92 between the Astrand

nomogram prediction and actual measured values for maximum

oxygen uptake.

Measurement of Grip Strength Utilizing the Hand Grip

" Dyhamometer

‘Muscular strength is deflned as the capa01ty of a
mhscle group to exert max1mal force agalnst a re31stance.
Most often, strength 1s-measured in a static condition when
bmuseles develop tension against a resistance. Strength can
be measured in units of pounds or kilograms utilizing
various dynamometers. The hand grip dynamometer is preferred:
by most experts because the dlfference 1n loading is not

»great and the test is rellable ‘from age six upward (33)

In addltlon, Shepard admits:
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An assessmeﬁt of strength should include

representative testing of-the arm, leg and

back muscles. - However, the majority of the

authors have been content to measure grip

strength, using some form of dynamometer. (46)

The Smedley Hand Grip Dynamometer (29) is an. instrument
utilized for scientific méasurément of muscular strength of .
the hand and forearm. Facilitiés are provieed to adjusf:tﬁe
grip span in order to meet the various individual hand
requireﬁents. The large dial and long pointers, combined
with a heat treated and éalibrated Spring, provide an
instrument of high accuracy.

Monfﬁetit (41), and later Mcﬁair,(38), measured - the
grip strength Qf correctional officers'utiliziﬁg this
instrument. .It was determined by Both reseafchers that leg
and back strength was neceSsary‘for efficient cOrfectional-
wofk.'>Howevef,_the leg and back_dynampmeter‘ﬁaé felt to‘be_
impractical ‘in their research. The hand grip;dynampmeter
was used;in béthvaféremen%ioned studies beéause of the fair
COrrélatioh bétween leg and baék strength and'grip
- strength (38).

The Canadiah Association for Health, Physical Education
aﬁd Recreation (39) completed‘a national survey utilizing
the Smedley Hand Grip Dynamometer as a tool for measurement
of grip strength. The results of this study appear in

Appendix A. In the range of 18-44 years, there does not seem

to be a decrease of grip strength with age.
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The Wells and Dillon Sit and Reach Board, as a Measurement

of Flexibility Forward

Flex1bility is the ability to use a muscle throughout
its full range of motion and is most often associated w1th
movement in the JOlntS of the body. Phys1ological |
characteristics influencihg the extensibility of the
muscles and ligaments'surrouhding a‘joint determine the
flexibility of an individual (7). The need for flexibility
varies with the work tasks to be performed. Considerable
Vevidence indicates_that good flexibility relieves aches and
pains‘that=become common with increasing-age.(18).

Precise calculation of flexibility of Various muscle
- groups may be determined with the use of the Leigﬁfoh )
Flexometer (3%), but it was decided that this information
may be too specific for the present needs of fhe Canadian
. Corrections Service. | |

Forward flexibility appears to be the most consistent
measure of flexibility found in the'literature (16,33).

The International‘bommittee for-fhe'Standardization of
Physical Fitness Tests suggests: "The flexion of the trunk
is chosen as the test for flexibility because this. movement
is one of greatest importance in human motlon-?' (33) |
Phy31cal educators most often utillze “the s1t and reach )
.ftest to: evaluate forward flex1bility of the trunk back,_-

“and posterior muscle groups of the legs (18 53) The Wells

@ e B N T Rl R
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" and Dlllon s1t and reach test has been wldely used by '

“}practltloners.; The 51t and reach test 1s hlghly rellable,a
as a coefflclent of correlatlons of O 98 has been -

reported (53).

Research into Employee Physical Fitness in the.éanadian

Corrections Service
Research 1nto phys1cal fltness of the correctlonal'

officer in the Canadlan.Correctlons Serv1ce has reveaIed
two studies. 1In 1974, Montpetit (41) assessed the physical.
work capac1ty of correctlonal offlcers, measured the degree
of phy81ologlcal straln on the JOb and recommended
standards of fitness for this occupation. This research
was conducted in the Quebec Region. McNalr (38) ~in 1976,
utlllzed correctlonal offlcers in the Pa01flc Reglon for an
evaluation of phys1ca1.f1tness. McNair aSSessed the -
physiCal fitness levels of correctional officers, determined
,‘the effectlveness of the fltness tralnlng portlon of the
Inductlon Securlty course, and ascertained nhether the
recrults met the recommended standards of physical: fltness
set down by Montpetit for correctional offlcers ;n the
‘Canadian‘Corrections SerVice. | o

o In order to assess the phy51olog1cal resoonses of

a

[;offlcers to envlronmenfal stresses durlng actual performanceh*

- :of the JOb Montpetlt had three offlcers wear a small

.‘rportable ECG ampllfler and tape recorder durlng tasks

_:;representatlve of the varlous functlons fulfllled by
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‘correctional offlcers in an elght hour day. Additional
ﬂlnformatlon about the degree of physical activity during the
~work day of an offlcer ‘was obtained by having 172 officers’
answer a speclal questlonnalre.‘ Also, sufficient. information
:‘was‘aVailable-to estimate the energy expenditure of a
‘correctlonal offlcer durlng the eight- hour perlod ‘Thls was
”obtalned from a descrlptlon of the dlfferent tasks fulfllled :ﬂ;

(s

'tby offlcers and approx1mate tlme Spent on these tasks.'
R The type of metabollc pattern seen during a typlcal‘
‘.work day of a correctlonal offlcer is 1llustrated in
Appendlx B. Montpetlt did not expect any officer to reach -
a pulse greater than 130 beats per minute under ordlnary
c1rcumstances. Based on publlshed data for energy
expendlture of various act1v1t1e;, Montpetlt computed
‘approximate energy output for an elght hour work day.
Energy expenditure out81de work was also estimated.

Montpetit reports that durlng their dally work ta ks,
offlcers exhibited heart rates that were comparable with

those of sedentary JObS. Montpetit's actual observatlon°

and evaluatlon of the phy81cal activity questlonnalres

- suggested that a pulse rate exceedlng 115 beats per minute

ﬁls relatlvely uncommon 1n the dally work of a correctlonal_:

Lofflcer. Montpetlt assumed that outs1de thelr work act1V1t1es',

'the pulse of a. typlcal correctlonal offlcer does not reach
_g!,a much hlgher level. of 1nten51ty, 81nce less than one

_.percent reported that they partlclpated regularly in. phy81cal

>



.exercise-and/or games . Montpetit concluded that an excess
of caloric intake along with a m1n1mal amount of phy31cal

activity account for the great percentage of overweight

Qc\_‘.
_offlcers.»

As a result ‘of the questlonnalres, Montpetlt collected
some 1nformat10n on the drlnklng and smoklng hablts of the
-offlcers._ Results indicated that a]most Lo percent of all
offlcers are non—drlnkers. ‘The: percentage of offlcers who
smoke was . almost 70 percent.

In each of the studles conducted in the Canadlan
. Corrections Serv1ce, three 1ndlcators of phy81cal work
Icapa01ty were measured: body composition, cardlovascular
fitness, and muscular strength. All of thewmeans of the
groups tested by Montpetit (41) ‘were greater than the "ideal™®
welghts calculated by sklnfold thlckness.[“"Ideal" welght wasp
calculated in this study when the subject‘had less than -
15.0 percent.body fat. It was found that 73.4 percent of
the officers were overweight and 45,2 percent were considered
obese. McNair (38) revealed that 89.6 percent of the
correctional officers tested were overweight and 20.63
percent were considered obese. Calculations were based
upon skinfold thickness.

Cardlovascular efflclency, that is, the ablllty of the
2'body to consume oxygen, “is deemed the most effectlve

1ndlcator of - phy31cal fltness (5 15 22 28, 30 31 33, 37 ks).

i~Montpet1t determlned that only 7 percent of the total

~
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population of cor*ectlonal offlcers tested could be

.claSS1f1ed as fit (41). McNalr concluded that 76 percent of

the corrcctlonal offlcers tested falled to measure up to

their civilian counterparts. The Lo-49 year age group were

the only officers to remain on par with Canadlan natlonal

'norms 1n cardlovascular fltncss (6 38)

Muscular strength, another indicator of physical wérk

capaClty, was’ measured by Montpetlt. Grip'strength”cf the . .

correctlonal offlcers was higher than the Canadian norm
except in the 40-= @9 year age group (41), McNair found that
those officers in the 18-29 year age ‘group exceeded the
Canadian norm, but subjects in the 30—39‘and 4o-L9 year

age group fell short of'the;Canadian norm (38).

Montpetit recommended minimum physical fitness and

"body compos1tlon standards for correctlonal offlcers on the

'premlse that "below thls minimum’ level henlth work

capa01ty and - product1v1ty are adversely affected." (hl)

‘Montpetit's crlterla for mlnlmal levels of lltness for the

correctional officer in the Canadian Corrections Serv1ce
were the following:

1. Skinfolds less than 45 m.m.distributed over four

v sites. The sum.of the sklnfold measures is an <&\

accurate index of the amount of fatness. A
sklnfold measurement of 45 m.m. 1ndlcates that the-
offlcer will be less than 10 pounds over the

average 20-29 year old officer of his body build.

AN
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_2; Max1ma1 oxygen consumptlon value accordlng to‘age~
T(a)y- 20- 29 years - 38 ml/kg per min. o
(b) 30-39 years - 35 ml/kg. per min.
(c) 40—49yearS—'31 ml/kg. per min. :

13. Gripbstrength more than 4?3kilcgramS'on the hand"

:H\Fgrlp dynamometer (ﬂ&»

McNair reported that ; comparlson of pre-test and post—
:test data conducted on offlcers who attended the summer
Inductlon Security course (Paclflcheglon), 1nd;cated.aa
significant'positive change in estimated‘maximal'oxygen
consumption. A'decreaseiin nean scores was noted in.grip
strength. "

When Montpetlt s stahdards of fltness were compared-—- -—*////
W1th results achleved by offlcers after the nine-week
'jInductlon Securlty course, 1t was found that 35. 7 percent
of" those tegted in the Pa01f1c Reglon failed to meet
':mlnlmum_recommended~body compos;t;on standards. "It was v
‘aiso determined that 64 oercent of the grout met the‘
recommended minimum standard'forfmaxihal oxygeniconsumption

and grip strength (38).



METHODOLOGY
In this study the Variables and research tools Were the
::same as those employed by Montpetit (41) or McNair (38).
:l‘ThlS was deemed cru01al since one;obgectlve of thls study .

'-was to ascertain whether the Inductlon Securlty recrults

meet the recommended physical fltness standards set down- by -

Montpetlt. The.standards oflphysICal fltness were later

validated in the Canadian C?iiiifii?ilééfzigggiEacifin’*”’fff,l

'Region) by McNair. : ‘ '
The SmmiU}///f////?f/f///f’ ' : S ._ , | o

/)////// ~ The sample con81sted ~of" flfty—four penltentlary

| 4‘l:offlcers aged 18- 49 years employed by the Canadlan‘
Corrections Service. Forty nine of these employees were

. classified: as’ correct10na1 offlcers (CX COF), while f1ve~*:1
ywere cla881f1ed as 11v1ng unlt offlcers (CX LUF) . Flfty-*/f
two of the offlcers completed both the pre test and post—r_

oo "-"“,tGSt,S;?E?t%QQ§: One ofcher d1d not complete the post—

."test—because'of his re81gnatlon from the Serv1ce durlng

”tralnlng, whlle the other offlcer was. 1llvon the scheduled

'39‘1'T'H>post test date. The pre _test results of these two officers

no.:utillzed in thls study. Both offlcerS'were
“class1f1ed as correctlonal offlcers. ‘

| . The individuals included in thls study‘were selected
at random. 'Four of the five Induction Security elasses at

’the college durlng the testlng portlon of the study were

selected as subgects. The subaects utilized for the study

v
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| were in the following Inductlon Security clas és -
: % 34122/1/6/77/542 34122/1/7/77/542, 34122%38/542\ and
- ° ' 34122/1/3/78/542 Induct/on/Securlty Tass 34122/1/2/78/5@2

-was not selected/fof/%hls study 'cause of the worklead of

.- —the Te researcher at/the ti of the study._ This classﬂ_as.v*'

. omitted from study prlor to the ciass.arrlval at the
" Staff College (Edmonton) _

The major duties of the’correctional officer are the
following:- malntalnlng survelllance over and controlllng
movement activities of 1nmates cgntrolllng vehlcles_and

'upedestrlan movemenf)ins1de and outs1de the institutioem;
operating base and station radlo and telephone sw1tchboard
_performlng escort duty, enfor01ng safety and security
Ameasures -making scheduled and unscheduled patrols; cmunting :

and searchlng 1nmateéj and other related dutles.

- The prlmary dutles of the llVlng—unlt officer include:

‘partlclpatlon as’ an actlve member of a 11V1ng unit team

' that directs 1tse1f/iowards the correctloéal 1nfluence of

S ‘1nmates by/esfahizshlng effectlve relatlons with the inmates,

— prov1d1ng adv1ce to inmates, assess1ng and reportlng on the
progress of 1nmates, maintaining control and superv131on of
inmates and the securlty of the 1nst1tut10n malntalnlng |
actlve liaison with other staff members to exchange
‘information relatlng to inmate progress, and performing

‘other related dutles.

Upon completion of the InductiongSecurity Training



Programme, the officers will execute the aforementioned
duties in the Varlous 1nst1tutlons in the Prairie Reglonf

The sample of officers employed by 1nst1tutlons of two
"security levels" were obtalned for the purpose of this
etudy - Thirty-nine offlcers who participated as subgects in
this- research began their employment in "max1mum secur/;y>/// -
'lnstltutlonS, while thlrteen<commepfed/ygrk/inf/mEdz/f (
seedrity" institutlohs. The fifty-two officers were recently |
‘hired<prior/to’fﬁezr/;;r:;zj/lor tralnlng at the Staff

I

'_College (Edmonton) in the Inductlon Securlty course.

7 Subgects in thls study were employed at’ the follow1ng : l .‘
institutions 1n the Pralrle Reglon Saskatchewan Penltentlary,
Stony Mountaln Instltutlon Edmonton Institution, Bowden
Instltutlon and. Drumheller Instltutlon.

1. ' Pre- Programme Measurement - » - T
All flfty-two of the pre—programme sample complefed
‘the total testing format. The physical fltness tests were

admlnlstered on the follow1ng dates-

GROUP B NUMBER TESTED - DATE
A 10 | Oct. 24, 1977 |
B 16 Oct. 25, 1977
C, 10 Jan. 16, 1978 n
) D 16 Febn 13, 1978
"TOTAL 52
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2. Fitness Programme
| As a reguirement of their Induction Security Training
Programme, the offiéers aompleted a physical education
course that consisted of 28 fifty minute sessions. The
officers participated in 4 sessions per week for a period
of 6 weeks. Four sessions were utilized in the 6 week
period for lectures and. films. The objectives of the course
were as followss |
(a) teach the candidate officer methods of obtaining
and maintaining a high standard of physical fitness;
(b) expose the candidate officer to the basic
physiology of physical training and the benefits
of exercise; |
(c) assist the course member to prepare both physically
and mentally for institutional employment;
(d) develop teamwork, ieader‘ship and sportsmanship
skills; and
(e) expose the candidate officer to beneficial and
enjoyable uses of leisure time.
~ Each class period‘consisted of a warm-up period for
approximately five minutes. Exercises that were utilized
in the warm—up%}ncluded: slow jogging, stride jumps, arm
swings, neck rotations and trunk rotations.h
Following the warm-up, approxim@téiyiigngfinutes was
spent on flexibility exercises. The flexibility exercises

employed included the following: +toe touches, heel stretch,

Qe
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¢ trunk extension,:and shouldsr stretch. s .

quadraceps stretch, groin siretch, hamstring stretch, single

- and dQUble leg raises, Rnee;pulls, invertedbbicycle, plough,

0. R (

Thé éardiobasoﬁlar endurance aspect of the programme
included twelve to fifteen minutes minimum of jogging,
snowshoeing, soccer, floor nockey, team handball, or
basketball. Students were adviseé to maintain a training
heart rate of 70 to 80 percent of their predicted maximum
heart rate.

Muscular strength and muscular endurance exercises were
often dohe in conjunction with the cardiovascular endurance
component of the programme, as in the case of circuit
training. Exercises included: push-ups, sit-ups, lateral
leg raiseé} star jumps, half knee bends, heel raises,‘squat
thrusts, and the sprinter's run. Students were given the
opportunity to_utilize the Universal Gymnasium in class
time for a twenty-minute period once per week. Approximately
ten minutes per session was devoted to muscular strength and
muscular endurance training. |

The final aspect of the programme was a five.minute
cool-down period where the students were instructed to walk
and participate in light calisthenic and stretching

exercises.,.



3. Post-Programme Measurement

Fifty-one officershcompleted the post-programme physical
fitness testing in itgwehtiretyw .-One officer expressed.
discomfort during the ARstrand submaximal test after
appréximately two minutes of testing. Consequently, the
test was halted. The officer was advised to seek a \\ |

thorough medical evaluation by a physician. The following

depicts the administration of the post-programme testing:

GROUP NUMBER TESTED DATE
A 10 Dec. 5. 1977 L~
B . . '16 Dec. 6, 1977 ‘
c. 10 Feb. 27, 1978 i
D 16 Mar. 28,29, 1978
TOTAL 52
Procedure

1., Pre-Programme Test

During the hiring process each officer in the CX-COF
and CX-LUF categories is given a ClassJiiI Medical
Examination by a physician. This takes place prior to his
“afrival for training at the Staff College (Edmonton). It
has been determined by the Federal Government that the
101ass I1T Medicél Egamiﬁation is suitablevfor the officer-
in order to meet the training expectations and job
requirements.

Prior to actual testing, the subjects were instructed !



on testing procedures and requirements, as well as the
objectives of the research. In an attempt to avoid any
influence on heart® rate and other factors, all subjects
were instructed not to take drugs on the day of the test,
to refrain from food for at least two hours before the
.test, té refréin frbm‘Smoking for an hour prior to the test,
and to avoid any unnecessary ekerqise on the day of the
test. To get a good measure of cardiovascular efficiency
and other measurements, anxiety was kept to a minimum by
ensuring the laboratory to be quiet, and providing the
necessary verbal reassurance before and during the tests.
A1l officers who ﬁarticipated in this study underwent
the pre-programme physical fitness tests which ‘included
the following:
(a) Height:
Height was measured with a Detecto-Medic scale
and values taken (without shoes) in inches.
(b) Weight:
Weight was measured with a balanced Detecto-Medic
scale and values taken in kiloérams. Kilograms
were later converted into pounds. |
(¢) Grip Strength:
Grip strength was measured with a Smedley Hand
. Grip Dynamometer. The distance from where the
subject's thumb joins the hand to the endnof the

fingers was measured with' a millimeter rule. The
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dynamometer was adjusted until the scale of the _
outer stlrrup indicated one- half thls dlstance. i
Upon request of the subgect the stlrrup was
changed to méet his inclinations. The clutch,ﬁas
then placed in position S0 that the sﬁirfﬁp_wogld N
not twist. The subject was instructed to hold tﬁe
hand grip dynamometer in.a pronated'posifion,with
his arm extended directly over his head. He was
then instructed to squeeze the dynamometer while
bringing his arm 1aferaily downward withoUt'touching
his tefse. It was made clear to the subject that

the lower pointer would measure the score, so there

.was no need to maintain the grip while the score

(d)

Y

was being read. The subject was allowed three

trials with each hand, right and left alternately,

with a brief pause between each effort. Measurements

°

were taken in kilogrdms, and ?he'mean score was
recorded ‘'with each hand.

Skinfold Measurements:

Skinfolds were taken at four sites on the anatomy
in millimeters using the Harpendeh Skinfold
Calipers. The skinfolds were 1ifted by the
researcher using his index finger and thumb,
allowing the skinfold to follow its’ natural stress

lines as it was lifted. Al1l measurements were made

“on the right side of the body. 'The calipers were-



e s

PR T R )

. _ 34 .—.".

‘applied about one Centimeter‘from the“fingers and

~where. the two surfaces of the fold were parallel.

-
- o

"Three measurements Were taken on each 51te and the

mean score was recorded for each site. Readings

were recorded to the nearest tenth of a millimeter.

'The follOW1ng 51tes were utlllzed for measurement

(1) Triceps - skinfold was. located over the
' ~J

triceps muscle at the mld SWaYy.. p01nt between the'
acromion and olecranon’ processes ‘the crest of the

skinfold belng parallel to the long axis of the

kY

upper arm.

(i1) Biceps - skinfold was located over the biceps

muscle at the level halfway between the acromion

olecranon prdbesses;-ihe-crest of the skinfold:
being parallel to the long axis of the upper arm.

(iii) Subscapular - skinfold was medsured:

. approximately one centimeter below the inferior .

angle of the scapula; the crest of the sklnfold

-

being radlcally upward and laterally downward at

~about 45

(iv) Suprailiac - skinfold measurement teok place
about three centimeters above the iliac crest with
the skinfold lifted horizontally.

These four skinfold thicknesses'werentotalied,

body density and percentage of body fat were

- calculated using Durnin's formula (21). Fat
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weight., lean body‘Weight;venduideal bodyrﬁeight
were then célculatedL The;criteria that was:
-utilized as the 1deal percentage of body fat has'
| been determined to be 15 0 percent vased upmn the
literature of: Durnin and Rahaman (21), BroFek
.énd Keys (8,9), Montpetit (41), McNair (38),
Baumgartner and Jackson (7), Getchell (26), and
-.Sloan and Weirv(47). An increase in the percentage
of body fat is undesireable with age even thaugh a
continual rise inftheiperCentage of body fak is
considered a normai phenomenon (8,9).
(e)ﬂEstimated Max1mal Oxygen Consumption (MVO )=
| In tests Wthh require submaximal efforts such as
the Astrand Ryhming Bicycle Test, factors swueh as
'motivation of the subject, criteria for exhanstion,
level of physical fitness of the. ubJect and
1nd1v1dua1 variations in mechanical skill Wlll not
play such an 1mportant role. Consequentlyy Astrand's
“single stage bicycle'test'was used to predict
" oxygen consumption. o
Sdbmaximal exercise was perfoymed on a
mechanically braked, calibrated Monark'bicycie
ergoﬁeter where the seat height was adjusted to a
comfortable riding position. While the subject
relaxed, the P-2 Cardiometer and appropriate leads

were secured. The Cardiometer P-2 is a heart rate
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meter specifically desigﬁed for physiéai fithesé‘
measurement.on the bicycle érgometer., This
instrument monitors‘action current from the heart,
makes -an analysié to find out the;thags,‘calcqlates
‘the'meah heart .rate value from R—ﬁ intervals and
presents the heart rate per miﬁute on a wide angle
écale. Each single heart rate value is indicated
from: 40 te 220.

The subjecﬁ wés;ihStfuctéd to,pedal at.a:Speed
bf\SO fevbiutions per minute. A metronome was
‘utilized to aid the‘sﬁbject in maintenanée of the
' corfecf spéed. After two minutes of pedalling
(wérm—up), the subject was given a workload
(measured in kilopond meters) to suit his size,
age, and expected fitness level. The two mimmte
warm-up éllowanqe in this study is different from
the originally proposed Rstrand—Rhyming test. It
was decided to provide the warm-up period to follow
those prbcedures of McNair. The Subjecf was instructed
to continue pedalling at 50 revolutions per minute
for 6 minutes or until exhaustion. = Heart rates
were taken in the last five seconds of each minute
for six minutes. If the participant's'heart rate
did not reach 120 beats pervminute after the first
two minutes the'ioad was increased. After six

minutes of continuous testing at a given load,
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e > .
- .77 providing the last two heart rates were within five

béats, the test was discontinued. The mean value
bf the fifth and sixth minute heart rate was
designated as the working pulse. The subject then
.continued pedalling for another minﬁte4without load
in order to "cool dowﬁ"; ‘Predictions_of maximal
oxygen consumption from heart rates and work loads
were calculaﬁed,frbm the Astrand-Ryhming nomogram
with the appropriate correétion'madeffor_age'(4).
(f) Flexibility Forward:
The Subject assumes a sitting position with his
iegs fully extended. His feet are placed against
the crossboard.  The subject then is instructed to ©
reach forﬁard, palms down and both hands even, and
push the block along the scale until the maximal
point is reached and held for 2 seconds.x The
fingertipé of both H?nds must remain in constant
contact with the block. - Two trials are taken in
centimeters (nearest tenth of a centimeter) and
the meaﬁ score 1s computed in inches.
2. Post-Programme Test
Post-testing procedures were identical in form %to those
utilized in the pre-test situatign, with the exception that
height was not measured in the post-test. The same

apparatus was utilized and efforts were made to schedule -



postfprogrammé tests at or near thé:séme'time éf day as the~
pfeeprogramme tests. | R |
‘3. Statisticai Procedures

Raw data from the pre-programme and post-programme

~

‘physical fitnéss measureméhts of penitehtiqry officers was
“collected and calculated. Means and stand;rd deviations were
‘COmputed'for éach parameter iﬁ Both ihe pre-programme and
post-programme. A pre-programme and post—progrémme'one—way
anaiysis‘of-variance was»calculated with the aid of a
c?mppter at the University of Alberta. ‘The one-way ANOVA
was used to test hypotheses concerningApopulation means.

The between groups variance estimate wasldetermined.

A one-way ANOVA on Repeated Measures was utilized to
determine stati%ticél significance of the-physical fitness
measurements of penitentiary officers frém the pre—programmé
test to the post-programme testing situation.

The following parameters were statistically analyzed: -

1. Age | |

2. Weight

3. Percent Body Faf

b, Lean Body Weight

5. Ideal Bodj Wéight

6. Excess Pounds Over Ideal Weight |

7. Estimated Maximal Oxygen Cohsumption (litres per

min.)
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N

8. rEétimated-Maximal Oxygen Consumption (ml/kg. per
o min.) |

9. Fleiibility Forward

10. Grip Strengfh - Right Hand and Left Hand

The level of significance was set at the .05 level.

This level was selected to remain consistent with the work

of McNair (38).
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RESULTSiAND DISCUSSION

.The results of this study are ?resented under four =
majbr'headings. Tﬁe first section, Pre-Programme Physical
Fitness Levels of Penitentiary Officers (Préirie Region),
displays data/pﬁ/%he physical fitness of the officers upon
their arrival at the Staff College (Edmonton) for indaction
training. The second subdivision outlines the Post-Programme
Physical-Fifness Levels of Penitentiary foicersbin the
" Prairie Region. The third heading, Effectiveness of Thysiéalj;
Edﬁcation in the Induétion Security Programme, compares the
pré—programme and post—programme mean valueé of physical
fitness. Finally, the Post-Test Results of Physical Pitness
MeanJValues for Pehitentiary Officers Compared with

Montpetit's Recommendéd'Standards Tre brought forward.

Pre—Prog;amme Physical Fitness Levels of Penitentiary’

Officers (Prairie Region)

Pre-test data was collecﬁéd and calculateq:w<Meéms,
standard deviations and a one-way analysis of variance were
calculated with the aid of a computer. The one-way ANOVA was
used to test hypotheses éoncerning population means. The
'betw;en groups variance estimate and the within groups
variance estimate were determined.. Based on'obéérvations
made on samples, generalizatioﬁs were made to the.populations
they represent. . The results for three levels of age were

tabulated and appear in Table 1 and Table 2. These thrée

levels of age were utilized to maintain consistency with
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y Size and Body Compositian of _

Table 1: Pre-Programme Bod
-+ Penitentiary Officers in the Prairie Regiom
(Means,AStandard Deviations, and Ranges?
'Gfoups 18-29 years 30-39 years 40-49 gears' *
Number of i
Subjects 32 1o 10
Age + 93 | o o
C years 23,7t 2.7 34kt 3.3 b2,7 + 3.1
Height Y7005+ 2.6 69.5+ 2.5 69.7 + 2.1
- inches . <. ‘ P
| _ 66.0 - 77.5 64.0 - 72.5 67.0 - 73,0
Weight 178.2 % 25.6 184.,0% 26,9 179.8+% 23,9
-~ pounds 134.3-232.8 | 141.0-228.0 | 137.3.204.1
Body Fat 2b.7 £ 4,7 25.7 + 4,6 25.4 + §,1
Tpereent 135 - 31.6 | 1s.6 -:35.5 | 17.6 - 30.7
Lean Body ‘ - : 7
Weight 133.51°15.3 | 136.47 18,4 133.5213.9
- pounds 107.7-168.1 | 102.5-166.0 | 111.2-159.8
Ideal Weight 151.54 21,7 | 156.4% 22,8 152.8+20,3
= pounds 127.8-202.4 | 123.7-198.8 | 133.7-193.4
Excess Weight ’ . A ) '
Over Ideal 18.0 % 10,0 20.0 * 10.8 19.4* 8.8
- pounds -2.5 - 34.2 | 3.0 - 45,9 3.6 - 28.4

* Calculated from skinfolds.

D

i
2
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¥* Pre;Progrémme,ANOVA B
the 05" 1level,

- ST N

Table 2: ramme .Physical Fitness Levels of
Penitentiary Officers in the Prairie Region .
(Means and Standard Deviations) ‘

‘ . 18-29 years 30-39 years 40-49 years. —f 7
Groups n=32 n=10 n=10
- Estimated MVOé ,

- litres per 3.2t .5 2.9 1 .6 2.4 r 3
min.

Estimated MVO, N |

- ml/kg. per <} 39.8 + 6.7 349t 8.2 | 29.6 % 5,7
Grip Strength o .

Right Hand 59.6 ¥ 9,1 53.3 £ €.,2 hoy * 9.5
‘ - kgo . - P
Grip Strength . i

Left Hand 55.0 1 7.4 53.2 £ 6.9 48.3 % 8.0

ey ; i,

Flexibility

Forward 11.7 + 3.4 13.3 7 1,6 8.4* 3.8

- inches o o .
~.

etween GFOUE§ sygnificant at

e
¥
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other physical fitness studies conducted with correctional
officers.
1. Body Size and Composition )

The concept of "ideal" weight 1s related to the
percentage of body fat: FExcess weight represents accumulated
body fat. Measurement of body tissuec is -a much better guide
for determining ideal weight than the various tables available
tha£ are based uponvphysique and height. As reported’in the
Review of Literature, there is much controvers; iniregard to
the ideal percentage of body fat. Researchers agrée that the
ideal percentage of body fat for the normal male less than
30 years should be approximately 15.0 percent. ‘

The body size and composition of the officers tested
appear in Table 1. Officers in the 30-39 year age group
are heavier but slightly shorter than the Qtﬁer two age
groups. The officers tested in this study, aged 18-29 years,
had a mean percentage of body fat of 24.7 percent, much
higher than the ideal of 15.0 percent. If the ideal
percentage of body fat is to remain constant at 15,0 percent
for all males, regardless of age, the 30;39 year age group
(25.7%) and the L0-49 year age ‘group (25.4%), also rate
"poquy when compared to the "ideal". It is felt that age
should not be a factor with regard to an increase in the
peréentage of body fat (8){ and hence, the percentage of
idéal body fat was determined to be 15.0 percent'fpr all

age groups. Calculations were based upon the work of

-
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Yuhasz (56) and Durnin and Rahaman (21).

A comparison between the body site measurement results
obtained for adipose tiscue in this study can be compared to
the national study published by the Canadian Association
for Health, Physical Education and Recreation (39), The
C.A.H.P.E.R. study utilized sample units in the following
age groups for men: 18-29, 20-24, 25-34, and 35-44 years
of age. In this study three age groups wers selected:
18-29, 30-39, and Lo-49 years of age. Since the mean age
in the 18-29 year old group in this study was 23,7, it is
possible to compare this unit with the 20-24 year old
C.A.H.P.E.R. norms. Also, the mean age in the 30-39 year
old group in this study was 34.4, therefore, a4 comparison
may be made with the 25-34 year old C.A.H.P.E.R. norms.

Finally, since the mean age in the 40-49 year @ld group in

this study was 42.7, a comparlson may be made with the

35-44 year old C.A.H.P.E.R. norms.

The C.A.H.P.E.R. study utilized four body sites for .
skinfold measurement: subscébulawsiriceps (posterior
aspect of left arm), abdomen, and hip (left supra-iliac).
Three of these four sites were utilized in thls study, but
all measurements took place on the right 31de of the body.

In this study the mean subscapula measurement in
millimeters of adipose tissue for the 18-29, 30-39, and
Lbo-49 age groups was 23.7, 25.2, and 25,2 respectively.

When compared to the C.A.H.P.E.R. subscapula_norms, the
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mean values for all three age groups.}n this study were at
the 95th percentile. The rénge of scores for the 18-29 year
old group was from 8.9 - 42,8 millimeters of body fat. The
C.A,H.P.E.R. morms for this age group indicate a range from
the 30th percentile to the 100th percentile. The range of
scoreé'for the 30-39 year old group was from 12.2 - L7 .1
millimeters of adipose tissue. A range from the 45th
percentile to the 100th percentile was indicated on the
C.A.H.P.E.R. norms for this group. The range of scores for
the 40-49 year old group was from 10.1 - 42,2 millimeters

of body fat. For this age grour, the range on the
C.A.H.P.E.R. norms was from the 15th percentile to the 100th
percentile.

The mean triceps meésurement value in millimeters of
adipose tissue in this study was 17.4, 17.4, and 16.8 for
the 18-29, 30-39, and 4o-49 year o014 age groups respectively.
The C.A.H.P.E.R. norms for triceps measurement éhowed that
the mean values of the 18-29, 30-39, and 40-49 year o1d
groups were at the 100th, 95th, and 95th percentiles,
respectively. Review of the range of individual data fof
triceps measuremént showed the 18-29 year old group to be
9.3 - 31.4 millimete}s of adipose tissue. The C.A.H.P.E.R.
norms for triceps measurement of body fat show a consequent
range from the 70th to the 100th percentile. The range of
individual triceps measurement Qf body fat for the 30-39

year old group was from 10.1 - 36.7, which were expressed



- L6 -

to be frum the 60th to the 100th percentile on the C.A.H.P.E.R.

norms. The ﬁ0-49 year old age group had a range of 9,3 -
20.9 millimeters of body fat measurements on the triéeps‘
measurement site. The C.A.H.P.E.R. norms expressed a range
from the 55th to thei95th peréentile for this'ége group .

In this study, the mcan suprailiac measurement in
millimeters of body fat was 30.7, 31.8, and 31.6 for the
18-29, 30-39, and 40-49 year old groups respectively. The
Q.A.H.P.E.R. norms for suprailiac measurement showed that
each age group's mean scores in this study were at the
95th percentile. The 18—29 year old group ranged fram
10.6 - 49.1 millimeters of body fat, which ranged from the
55th to the 100th percentile on the C.A.H.P.E.R. norms.

The 30-39 year old group ranged from 15.9 - 53.3 millimeters
of adipose tissue, which were indicated to be from the 55th
to the 106th percentile on the C.A.H.P.E.R. norms. The
40-49 year old group range was from 18.9 - 50.4 millimeters
of body fat. Th; C.A.H.P.E.R. norms showed a range from the
70th percentile to tpe 100th percentile.

Results indicate that excess over ideal weight support
the fact that the mean of the officers tested were over-
weight. 1In each age group the officers exceeded the ideal
‘weighf as follows: 18-29 years (18.0 pounds), 3#-39 years
(20,0 pounds), and 40-49 yeérs (19.4 pounds).

Table 3 shows officers within the normal range comprise

only 2.9 percent of the sample tested, while those over-
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weight or obese constitute 76.5 bercent. When this data

is compared to that of the Quebec and Pacific Regions in the
Canadian:Corrections Serviée, a definite national trend of
”%Verweightedness" appears in the mean officers tested,
whether the employee was a newly recruited officer or one

that was in the Service for some time.
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Pre-Programme Percentage of Officers With Normal

Table 3:
‘ and Excess Weight

Age of Normal Slightly Overweight Grossly
Officers (1) Overweight (i}i% Overweight
(Prairie (11) (iv)
Region)
5 — - : : .

-29 yrs. '

52 2.9 20, 6 k.7 61.8

CRY

30-39 yrs.

n=10 0 10.0 u 30.0 60.0
4o-L9 yrs.

n=10 0 20.0 10.0 70.0.
TOTALS OF
REGIONS:
Prairie ' )
Region 1.9 18.5. 16.7 63.0
n=52
Pacific
Region 10.4. 37.5 31.5 20.6
158
Quebec _
Region 9.4 17.1 28.1 45,3

(42)
(i) < 15.1% Body Fat
(ii) 15.1 - 20.0% Body Fat
(iii) 20.1 - 25.0% Body Fat

(iv) . > 25.0% Body Fat
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2. Estimated Maximal Oxygen Consumption (MVOz)

Maximal oxygen consumptioh refers to the volume of
oxygen that can be taken and transported by the cardiovascuiar
system as well as the efficiencvaith which the muscles
utilize the oxygen supplied to them in order to mobilize
energy (38). Cardiovascular fitness, then, represents the
efficiency of the heart, lungs, and blood vessels, and
\cdhsequently, the most important measure of tbtal fitness.

The pre-programme mean estimated MVO2 values of
officers fested in the Prairie Region are given in Table L,

The estimated maximal oxygen consumption values of litres

per min. and ml/kg. per min. tend to decrease with age.

Table 4: Estimated Maximal Oxygen Consumption Pre-Programme’
Mean Values for Officers in the Prairie Region

AGE L Estimated MVO2
litres per ml/kg. per
min. v min.
18-i23gears- | 3.2 39.8
30—221gears 2.9 349
BO-40 ‘
O—n(z)l%rears 2.4 29.6




Table 5 indicates that the mean pre-programme estimated.
IVIVO2 scores in every age group surpassed the Canadian norms
(6). A comparison of correctional officers from the Quebec
and Pacific Regions reveals tﬂat officers in the Prairie
lRegion have greater estimated‘pre—programme maximal oxygen
consumption values. The differences may be the result of
including living—unit officers into the sample in the Prairie
Region. Close observation of the fitness test results of
the living-unit officéfs include#®in this study indicated
higher MVO2 values. The gstimated maximal oxygen consumption

values of officers in the Canadian Corrections Service (Praiqx.

Region)study'may have been greater because they had recently-l
. been hired and had not been exposed to the potentially
stressful institutional enviromment. Also, the influence of
"Participaction" and a general awareness of fitness may have
positively influenced the general public,>inc1uding
penitentiary employees, the last few years.‘ . | \
A cdﬁ?arison in Table 6 is made among mean estimated
MVO2 values échieved by penitentiary officers in the Prairie
Region, American Heart Association Recommended Norms - Average
“Category (6), and the fitn?ss standards for cardiovascular
efficienéy recommended forucorrectional officers by
Montpetit as a result of the Quebec Region study (41). The
mean MVO2 scores for pre-programme penitentiary officers
tested in the Prairie Region fall into the average category

as recommended by the American Heart Association. The pre-
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Table 5: Estimated Maximél Oxygen Consumption Mean Values
for Officers in the Prairie Region Compared to
Correctional'OfficerstQueb@c and Pacific Regions)
y and Data for the Canadian Population.: :
. -WH'”':}@&{JQ:-" T Con- A
Officers ’ Correc- ‘;;Cprrecf' Canadfamfi?
(Prairie tional tional Population
. Region) Officers Officers {6)
Age . (Pacific (Quebec
Pre- Post- - Region) Region)
¥ | Prog. Prog. ' %38) %41)

18-29 vears n=32 n=32 n=10 n=63 n=8§§
Estimated ,
MVO2 (litres 3.2+.5]1 3,51 .6 3.1 4 .5 2.2 1 .5 NDA*
per‘min, ).
Estimated ‘
MVO, (ml/kg.|39.8 * | 42,71 34,914 4 29.316.7 | 36.914 8.2

- J - %
per“min.) 6.7 7.6
30-39 vyears n=10 n=10 n=12 n=64 ‘n=148
Estimated _
MVO, (litres | 2.94.6] 3.1+ .7 2.8 1 .6 2.1°1 .6 | NDa*
per“min.)
Estimated - ' ' a
MV, (ml/kg. | 34,9+ 37.7 * 31.3+ 5,7 26.31 6.6 | 32.9+ 6.4
per minn) 8-2 9-L,' - )
L0-49 vears n=10 n=9 n=8 ﬁ=35 n=76
Estimated Y
MVO2 (litres | 2.4 + 3 2.7+ .3 2.7 + 4 2.1+ .7 NDA*
per“min.)
Estimated
MVO, (ml/kg. [29.6* | 32,6 27.3+ 5.2 27.0% 8.5 | 27.2+5,8
per“min.) 5.7 6.1

¥ No Data Available
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programme'18—29 year age group is the only group to surpass

0

Mohtpetit's'recommended,étandards. 'The 30-39 and th& 40-49

&)

year age group clearly do not achieve the standards as set

down by Montpetit, which accuréfely reflect the cardio-

vascular efficiency requirements necessary to perform

el L

correctional

Table 6:

duties.

- N

Estimated Maximal Oxygen Consumption Values of
Officers in the Prairie Region Compared to American

Heart Association Recommended Norms and Montpetit's
Recommended Standards.

AGE

years

30-39 years

40.49 years

T

Of £iders
(Prairie
Region) Mean
(ml/kg. per
min.

Pre-
Prog.

Pre-
Prog.

American Heart
Ass. Recom-
mended Norms-
Average

Category (6)

(ml/kg. per
min.)

Montpetit's
Recommended
Standards (41)
(ml/kg. per
min.

38.0

35.0

31.0

The pre-programme one-way analysis of variance between

grdﬁps of officers in the Prairie Region for estimated

maximal oxygen consumptibn (1itres per min. and ml/kg. per

min.) reveals significance at the .05 level.
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3. Grip Strength

~Muscular strength, the maximal amount of force that one

muscle group can exert over one maximal repetition was

meaé@red by the hand-grip dynamometer in this study. The

pre-programme grip stfength of penitentiary officers in the

Prairie Region is located in Table 7.

Table 7: Pre-Programme Mean Grip Strength of Officers 1n
the Prairie Region
AGE

18-29 years 30-39 years L0o-49 years
Officers n=32 n=10 n=10
(Prairie
Region) Right 59.6 * 9.1 53.3 t 6.2 Lo,k + 7.5
Hand -kg.
Officers n=32 n=10 n=10
(Prairie
Region) Left 55.0F 7.4 53.2 t 6.9 48.3 + 8.0
Hand -kg.
Officers =32 - n=10 n=10
(Prairie ‘
Region) Vean 57.% 53.2. 48.8
Right nd Left
Hand -kg.

T" * mean grip strength o’
d crease with age.

t. Canadian"pOpulatior 19) .

“1e officers tested tended to

Appenu .x A provides normative data for
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Table 8 comﬁares mean values for grip étrength of
officers in the Prairie Region with those of the Pacific
Region, Quebec Region, Canadian population, and‘Montpetif's
Recommended Standards. There is a general strength
decrement with an age increase in the pre-programme results
in the Prairie’'Re rio. . When the right hand grip strength
of PrairiéjRegion 0¢ficefs in the 18-29 year age group
(59.6 kg.) is compared to all other groups, the mean valuey
is much higher in this age group. It would appear that the
Montpetit standard (47.0 kg.) with the right hand for this
age group should be easily attained by an individualaofficer
according to mean values in the Prairie Region. Officers in
the 18-29 year age group demonstrated a meaﬁ value of 55.0
kg. with the left hand. This value is almost equivalent to
the mean value for the right and left hand in the Quebec
Region, slightly above the mean value (right and left hand)
for Canadians, and slightly below the mean value in the
Pacific Region (57.7 kg.) left and right hand. The mean
value for the left hand of officers in the Prairie ﬁegion
is substantially higher than Montpetit's recommended |
value (47.0 kg.). ' - |

In the 30-39 year age group,‘the mean value of the \
right hand (53.3 kg.) and the léft hand (53.2 Ke.) are
almost equivalent. iMean values for both the right and left

ol
_.‘ﬂ&‘ v

hand surpassed ‘Canadian norm (52.1 kg.). Montpetit's
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Table 8: Pre-Programme Mean Grip Strength.of Officers in
' the Prairie Region Compared to Correctional
Officers (Quebec and Pacific Regions), Normal
Data on 414 Canadians, and Montpetit's Standards
L ey ' I
AGE
18-29 years 30-39 years L0o-L9 years
Officers Right Left Right Left Right { Left
(Prairie Hand Hand Hand Hand Hand { Hand
Region) e T T S LT LTy NP +—~----- .
) n=32 n=32 n=10 n=10 n=10 n=10
- kg. 59.6% 55,0% 53.3% | 53.2% ho. L | 48,3+
9.1 7.4 6.2 6.9 7.5, 8.0
Correctional n=10 n=12 =8
Officers. ,
~(Pacific
Region) (38)
Mean Right and 57.7% 6.7 51,1+ 8,1 52.3¢5.6
Left Hand -kg. . '
Correctional n=63 n=64 n=35
Officers : N
(Quebec
Region) (41) ce ,
Mean Right and 55.8* 8.2 sh,7+ 8.8 - 51.7+ 5.9
Left Hand -kg. ' SR
Canadians n=129 ;. ®n=106 n=98
Mean Right and kY '
Left Hand (39) 54,0+ 8.6 Y52%°1 + 8.7 55.2+10.5
- kg. B
Montpetit's o
Standards (41) l
‘Right and 47,0 7 47.0 k7.0
Left Hand -kg. -
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standard (47.0 kg.) waS<mainfained_by tﬁe 30-39 year age
group. In the 40-49 year age groﬁp the mean value for the
left hand (Lo.b kg.z'andﬁthe right- hand- (48.3 kg.) surpassed
the standard recommended by Montpetit (47.0 kg.) but did nof
reach the Canadian norm (55.2 kg.). The mean values for this
group were also*below the Quebec Reglon (51.7 kg ) and the
Pacific Region (52. 3 kg.).

The Prairie Region grip(sifength resuifs indicate‘thatA
strength decreases with age; and based uﬁen this research,
Athe Prairie Reglon decreases more than the other two Reglons
"compared in this study.. The pre-programme one-way analysis

of variance between groups for grlp strength of both the

right and left hand reveals 81gn1flcance at the .05 level.

k. Flexibility Forward _

Flexibilify,.the functional éapacity of the muscles and
Joints to move through a full range of motion, should be
developed in penitentiary officers so that they may follow
tﬁe normal living activities of working, exercising, and
.restlng without undue muscular stréln.

Table 9 1ndlcates the mean scores for the pre-programme
flex1b111ty test as compared_to the~Norms by Age-Group for
Trﬁnk:Flexioﬁ.thained from Health and Welfare Canada (32).

. Preépfogramme mean values in this study fof Flexibility -
Forward for the 18-29 year age group fell 1nto the_"Average"

category. Pre-programme mean values for the 30 39 year age



N
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group fell into the "Good" category (13.1 - 17.3 inches).

The pre-programme mean valucs for the 40-49 year age group

were in the "Below Average" Category (4.3 - 8.6 inches) when

compared to Health and Welfare Canada norms.

Table 9: Mean Flexibility Pre-Programme and Post-Programme

Values of Officers in the Prairie Re
to Health and Welfare Canada Mean Scores
Category for Males

gion Compared
"Average"

AGE

18-29 years

30-39 years

bo-49 years

Pre-
Programme
O0fficers

- inches

11.7 + 3.4

13.3 +

8.4 1 3.8

Post-

Programme

Officers
.- 1nches

13.1 +t 3.1

14.4 +

Health and
Welfare
Canada (32)
"Average"
Category

- inches

9.4

L 13.0

8.7 1 12.2

:

The pre-programme one-way analysis of variance between

groups for flexibility forward reveals significance at the

.05 level.




Post-Programme Physical Fitness Levels of Penitentiary

Officers (Prairie Region)

Raw data from the post-programme physical fitness tests
was collected and calculated. Means, standard deviatioms
and a one-way analysis of variance for the between groups
variance estimate and the within groups variance estimate
were calculated with tthaid of a computer. The results of
the three levels of age were tabulated and appear in‘

Table 16 and Table il;
1. Body Size and Composition

The body size, body composition, and range of body size
and body composition appear in Table 10. The‘posf—programme ’
mean weight of the officers increased in all age categories
at the conclusion of the programme. This may have occurred
as a result of the subjects consuming food products prepared
by the institution, and consequently, different from their
customary diet. Furthermore, the training effects of the
course may have increased thé lean body wetght. The largest
mean increase occurred in the 40-49 year age group (4.9 1bs.).
The mean percentage of body fat decreased in the 18-29 year
age group (0.3) and the 30-39 year age-group (0.4). There
was a slight mean percentage increase in the 40-49 year age
group (0.1), The post-programme mean lean body weight
increased substantially in all age categories: 18—29 years

(2.6 pounds), 30-39 years (1.5 pounds), and 40-49 years

(3.5 pounds).
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Post-Programme Body Size and Body Combositimm of

Table 10:
Penitentiary Officers in the Prairie Region
(Means, Standard Dewviations, and Ranges%
Groups 18—29 years 30-39 years 40-49 yezrs
Number of
subjects 32 , 10 10
Age + .
~ years 23.8 % 2.7 34.5 2 3.2 b2.7 + 3.1
Weight 181.0% 23,9 184.,9+ 25.8 184.7 + 24.9
- pounds 136.0-236.5 | 143.0-223.7 | 145.2-226.6
Body Fat 2L+ L6 25.2 * 4.7 25.5 * 4.2
- percent 14,2 - 31.9 | 18.3 - 35.0 | 18.0 - 29.9
Lean wvody ’
Weight 136.1 14,3 137.9 #18.1 136.9+ 1%.1
- pounds

114.0-166.3

103.1-165.2

118.3-161.6

Ideal Weight 153.8%20.3 157.1%21.9 157.0+ 21,1
- pounds 131.3-201.5 | 124.6-197.3 | 140.8-195.6

Excess Weight .

Over Ideal 17.7 ¥+ 9.8 19.3 4 10.8 20.1 + 9.1
- pounds “1.4 - 35,4 | 6.1 - L4.8 b - 27.9

* Calculated from skinfolds.

The mean excess over ideal weight decreased slightly in
the 18-29 year age group (0.3 1bs.) and in the 30-39 year age

group (0.7 1bs.).

year age group (0.7 1bs.).

-

There was a mean increase in the Lo-49
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Table 11: Post-Progr®mme Physical Fitness Levels of
Penitentiary Officers in the Prairie Region
(Means and Standard Deviations)
18-29 years { 30-39 years‘ ‘YLo-L49 years
Groups n=732 : n=10 n-10
Estimated MVO, E n=9
r — litres per 3.5+ .6 3.141 .7 - 2.7 2 .3
min.
Estimated MVO n= :
- ml/kg. per h2.7 4 7.6 37.7 0 9.4 32.6 t 6.1
min.
Grip Strength
Right Hand 61.6 1+ 10.1 58.5 1 7.9 52.0 + 9.1
- kg,
Grip Strength »
bt kg-
Flexibility
Forward 13.1 + 3.1 1b.4 = 1.7 9.2 + L.h4
- inches

# Post-Programme ANOVA Between Groups significant at

the .05 level.
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2. Estimated Maximal Oxygen Consumption (MVOZ)

The post-programme mean estimated MVO2 values of officers
tested in this study are presented in Table 12', The Zstrand—
Ryhming test predicted a mean increage of estimated maximal
oxygen consumption in all three age grouns in the‘post-test.
One officer in the 40-49 year old age group did not complete
the Astrand—Ryhming test. Consequently; hisrresults‘yere not
recorded for the prst-programme estimated m;%im%} oxygen
consumption, althougn all other measurements were recorded
and utilized in this study.

In terms of litres per minute, the 18-29 year age group
mean increased 0.3 litres per min.; the 30-39 year aée group

mean increased 0.2 litres per min.; and the 40-49 year age

group surpassed the pre-test mean by 0.3 litres per min.

Table 12: Estimated Maximal Oxygen Consumption Post-Programme
Mean Values for Officers in the Prairie Region

AGE MV02
(years)
litres per min. ml/kg. per min.
18-29
n=32 3.5% .6 | h2.7 + 7.6
2020 3.1 % .7 37.7 4 9.4
42549 2.7 + .3. 32,64 6.1
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Maximal oxygen consumption is often expressed in ml/kg.
per min. which takes body weight into consideration. A1l1l
groups ihcreased their mean -aerobic capacity as indicated
by the following: 18-29 years (2.9 ml/kg. per min.), \
30-39 years (2.8 ml/kg. per min.), and 40-49 years
(3.0 ml/kg. per min.). |

Table 5 indicate. he mean MVO2 post-test scores for
officers in the Prairie Region as compared to other
populations. All age groupstﬁrpassed the Canadian norms
(6), corréctional officers (Pacific Region), and correctional
officers (Quebec Region) by higher values than in the pre-
test 81tuatlon.

Following the six week physical education programme,
the officers in the Prairie Region post-test situation
increased their mean estlmated maximal oxygen consumptlon “
~level to a point whereby they easily Surpassed Montpetit's
Recommended Standards (Table 6). The ;ost—programme me an
estimated MVO2 above Moﬁtpetit's standards for the three
age groups were: 18-29 years\(b.? ml/kg. per min.),

30-39 years (2.7 ml/kg. per min.), and 40-49 years (1.6 ml/kg.
per min.). |

A post-programme one-way analysis of variance between

groups for estimated maximal oxygen consumption revealed

significance at the +05 level.
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3. Grip Strength-

The post-programme mean grip strength results of the
penitentiary officers tested in this study are lgpcated in
Téple 13. Post-test means calculated on the right hand of
of}icers.show an increase in all age categories: 18-29 years
(1.9 kg.),»30—39 years (5.2 kg.), and 40-49 years (2.6 kg.).
Post-test means calculated on the officers' left hand grip
show an increase in the three age groups: 18-29 years
(1.4 kg.), 30-39 years (3.5 kg.), and 40-49 years (1.2 kg.).

Table 13: Post-Programme Mean Grip:Strength of Officers

in the Prairie Region
. (1

\

OFFICERS : AGE
(PRAIRIE
REGION) 18-29 years 30-39 years ho-%9 yenrs
Right Hand n=32 n=10 n=10

- kg. 61.6 + 10.1 58.5 + 7.9 52.0 + 9.1
Left Hand n=32 n=10. n=10

- kg. 564 + 7.4 56.7 4 6.8 49.5 4 10.5
Mean Right |
and Left Hand n=32 n=10 n=10

- kg. 59.0 | 57.6 50.8

Table 14 compares mean values for grip strength of
officers of the Prairie Region with those from the Pacific
Region, Quebec Region, Canadian norms, and Montpetit's
Recommended Standards for the Canadian Penitentiary Service.

The officers' right hand post-test means in the Prairie
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Region suréassed the three groups in question in the 18-29
and 30-39 year age categories. In the 40-49 year age
category the officers' mean scores in the Prairie Region
surpassed those in the Quebec Regioh, but were slightly
below the mean values of the Pacific Region and the
Canadian population. ‘The officefs' left hand poét-test means
surpassed the three groups in the 30-39 year age group. Grip
strength means of the 18-29 year age group in the Praifie ‘
Region for the left hand were slightly higher than the
Quebec Region and Canadian population. The L40-49 year age
group of Praifie Region officérs'lmean left hand grip
strength was below all fhree-gfoups being compared.

The Prairie Region officers' means for grip strength
surpassed Montpetit's Recommended Standards for Grip
Strength (47.0 kg.) for the right hand as follows: 18-29
years (14.6 kg.), 30-39 years (11.5 kg.), and 40-49 years
(5.0 kg.). The Prairie Region officers' means for grip
strength sﬁrpassed Montpetit‘'s Recommended Standards for
Grip Strength (47.0 kg.) for the left hand as follows:
18-29 years (9.4 kg.), 30-39 years (9.7 kg.)~ and 40-49
years (2.5 kg.).

A post-programme one-way aﬁélysis of variance betweerg
groups for right and left hand grip strength indicates

significance at the .05 level.
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Table 14: Post-Programme Mean Grip Strength of Officers in
the Prairie Region Compared to Correctional
Officers (Quebec and Pacific Regions), Normal Data
on 414 Canadians, and Montpetit's Standards
@ -
AGE
18-29 years 30-39 years Lo-49 years
Right Left Right Left Right Left
Officers Hand . Hand Hand Hand Hand Hand
(Prairie = |eeememee e S U S S ) S
Region) n=32 n=32 n=10 n=10 n=10 n=10
-kg. 61.6L | 56.4¢ 58.5t | 56.7% 52.0% ho,s5%
10'1 7IL+ 7'9 6'8 9.1 10.5
Correctional n=10 ’ n=12 n=8
Officers . '
(Pacific :
Region) (38) 57.7t 6.7 51.1+8.,1 52.3+5.6
Mean Right , ‘ & A
and Left Hand
—kg.
Correctional n=63 n=64 n=35
Officers . '
(Quebec
Region) (b41) 55.8%t8.2 54.7+8.8 51.71 5.9
Mean Right ' <« - .
and Left Hand
—kg-
Canadians (39) n=129 n=106 n=98
Mean ‘Right S
and Left Hand 54,0 8.6 . 52.1x8.7 55.2%*10.5
-kg.
Montpetit's
Standards (41) ’ o
Right and 47,0 . 47,0 ! : 47.0
T.rt ilznd
-kg.




L. Flexibility Forward
| Table 9 shows a .comparison of flexibility forward for
pre- and post—test§ for officers in the Prairie Region, as
well as the Norms by Age-Groups for.Trunk Flexion accepted
by Health and Welfare Canada (32). The post-programme mean
flexibility forward values for the 18-29 énd Lo-49 year agé
groups were in the "Average" Category when compared to these
norms. The 30—3§ year age group post—programme méean
flexibility values were in the Health and Welfare Canadé
"Good" Category (13.1 - 17.3 inches).

The post-test scores showed an increase in flexibility
when compared to pré-test scores in-all age groups: 18-29
vears (1.4 inches), 30-39 years (1%0 inches), and L40-49 years
(0.8 inches). The largest increase occurred in the 18-29
year age category, which is not surprising since this
group no doubt had fewer fears with regard to injury during
performance on this test. )

A post-programme one-way analysis of variance between
gfoups'for forward flexibility reveals significance* at the

.05 level,
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Effectiveness of Physical Education in the Induction

Security Programme

The mean scores and standard deviations of the various
.bhysical fitness measurements of the penitentiary dfficers
for both the pre-test and post-test were computed. These
values are evident in Table 15. A one- way Analysis of
Varlance on Repeated Measures was utilized to determine
statistical significance.

The one-way ANOVA on Repeated Measures diséovered the
foilowing to be significant at the .05 level: Estimated

(lltres per min.), Estimated MVO (ml/kg. per mln.)
Grlp Strength for the Right and Left Hands, and Flexibility

Forward.

Post-Test Results of Physical Fitne#s Mean Values for

Penitentiary Officers Compared With Montpetit's Recommended
< -

Standards - * & .
1. Skinfold Measurés

Montpetit recommended that a correctional officer
should have less thah 45 mm. of fat distriﬂﬁted over four
sites of his body (triceps, biceps, subécapular, and
supra—iliac)ﬁ The excess over ideal weight would thus be
approximately ten pounds. Individual results from the
post-test data reveal that seven of the fifty-two officers

(13.5%) tested met Mongbetit's Recommended Standard, and
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Table 15: Pre-Test and Post-Test Body Size and Physical
Fitness Mean Values of Penitentiary Officers
in the Prairie Region

Pre-Test Post-Test
n=52 ! n=52
Age ¥ +
" years 29.4 ¥ 8,2 29.5 + 8,2
flelght 70.1 % 2.5 No Data Available
| Weight + o . + .
—“pounds 179.6 t 25.1 182.4 * 24,0 |
Body Fat + : ’ e
Lean Body Weight " . 4 ‘ 4 o '
_ pounds S 134.1 + 15,4 ‘ ‘ 136f6“ 14.8
Ideal Weight - . .
~ pounds 152.7 * 21,3. 155.1 £ 20.4
Excess Over _ o
Ideal Weight . 18,6 * 9.8 18.5 + 9.7
- pounds .
Estimated MVO 3.0 + .6 . n=51
-litres per min. Y.t . 3.3 *+ .7
Estimated MVO n=51
-ml/kg. .per m%n. 36.9+ 7.9 39.9 + 8.6
Grip Strength ) : y \
Right Hand -kg. | 56.4 + 9,2 | 59.1 + 10.1
Grip Strength | +
Left Hand -kg. - 53.A 2 7.7 , 55.2 £ 8.3
Flexibility : .
Forward 11.4 * 3,5, 12.6 * 3.6
- inches

* One Way ANOVA on Repeated Measures statistically determined
to be significant at the .05 level.



were less than ten pounds overweight. Conversely, forty-

Tive officers (86.5%) were, in varying degrees, overweight.

2. Estimated Maximal Oxygen Consumption (MVO,,)

Montpetit recommended that 18-29 year old officers
must achieve a maximal oxygen consumption score of at least
38 ml/kg. per min., those'?0-39 years of age’—.35 nl/kg.
per min., and 40-49 years old - 31'm1/kg._pef.min. The
data from individual results after a six week physical
education course révealed that thirty-four out of fifty-one
officers (66.7%) in the Prairie Region mét fhe required

standards for cardiovascular efficiency.

3. Grip Strength

The recommended standards‘require that the officer
exert at least 47.0 kilograms grip stfength with each hand.
Individual results indicate that forty-two out -of fifty-two
officers (80.8%) have the stfength capability to meet this

criterion.

AN
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SUMMARY AND CONCLUSTONS

Many physiological and medical studies indicate the
beneficial effect of'fegular physical training.'.lndiyidualé
in top physical condition will be able tq fulfiil.tasksv
involving physical werk more effectively and with 1ess{
‘effort than a person~in poor physical cqﬁdition} |

' Cardiovascular efficiency, the most meaningful
evaluafion-of physical fitness, must be meaSured‘in eVery
fitness programme. The post-programme measurement of
penitentiary officers in the Prairie Region-feveal that
66.7 percent of'the‘officers tested met the cardiovascular
efficieney criterion suggested:by Montpetit. Individual
' pre-programme results reveal that twenty-six of fifty-two
officers (50.0%) met the.Montpetit Standard. Thie tends
to SgggeB£ that additional training is needed over am
extended ﬁériéﬁfof time in order to allow a higher percentage
of officers an opportunity to reachithe Recommended Standard.

Another alternative is to establish a cardiovascular
efficiency criterion for selection of peniteﬁtiary otficers.
Utilizing the knowledge of the mean increase in oxygen
consumption as a result of the physicai educa%ion course at

the Staff College (Edmonton), the following Minimal

Estimated Maximal Oxygen Consumption Selecilggfstandards may
be recommended for implementation during the hiring process

as a prerequisite to the Induction Security Tralnlng
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Pr?gramme: 18-29 years (35 ml/kg. per min.), 30-39 years
(32 ml/kg. per min.), and 40-49 years (28 ml/kg..per min.).
‘This study has indicated that approximately a 3 ml/kg. per
minute increase in estimated maximal oxygen consumption, for
all three age groups, resulted from the six-week physiéal

education programme. Therefore, Montpetit's standards for

estimated maximal oxygen consumption have been lowered

prior to training. Montpetit récommended that the correctional

officer must reach a certain level of fitness inﬁorder to
work effectively in an institutional setting. Montpetit's
maximal oxygen consumption standards are as follows:
20—29'years‘(j8'ml/kg; per min.), 30-39 years (35 ml/kg. per
min.), and 40-49 years (31 ml/kg. per min.).

When the Minimal Estimated Maximal Oxygen Consumption
Selection Standards ére upheld, it can be expected that most
officers‘will feach Montpetit's Recommended Standards for
maximal oxygen consumption, an@ consequently cardiovascular
effjciency? upon cohclusion of the physical eduéétion course.

As a resalt of this study, it islrecommended that
cardiovascular fitnesshtesting must be administered during
the hiring procgss, and the.Minimal Estimated Maximal Oxygen.
Consumption Séléition Standards be impl;mented. Canadian
Corrections Sérvice pgliéy states that officers must complete
Induction Security Traininé_prior to institutional work.
Consequently, officers have aﬁble oppoffunity during

training to’ reach fpe estimated maximal oxygen cdnsumption
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recommended by Montpetit, even though they may be éomewhat
below that level during the initial hiring process. .

It is reodmmended that a laboratory test of cardio-
vascular efficiency, such as the Astrand Submaximai Bicycle
Test be utilized as the tool of measurement during the
selection précess of correctional officers. Additional
study may indicate that a field test, like Cooper's
12-Minute Run-Walk Test (15) be administered to predict
maximal oxygen consumption. Nevertheless, a method of
measurement of maximal oxygen consumption is mandatory for
the evaf;ation and consequent selection of future employees
in the Canadian Corrections Service. Thus, the Service can
be assured that these prospective employees meet the physical
fitness job requirements at the time of measurement, or fhat
they have the capability of obtainihg the necessary fitness
standards in a relatively short period of time.

Body compositiop is also an important factor in .
détermining the physical fitness of an individual. Only
13.5 pefcent of the office. ' tested met Montpetit's
-Recommended Standard with regard to body composition; There
appears to be somé inéonsistenéy'in this research when the
relatively high megn‘dxygen consumption values are compared
to body composition (hiéh mean values of percentage of fat
and excess Weight); This may be due to unreliable skinfold
measurements because the_offiders in fhis study, generally

speaking, were large men. It was difficult at times to

/
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differentiate between muscle tissue and adipose tissue on
account of the anatomical size of many of the men.

Muscular strength is an important component of physical
fitness, but is highly dependant upon motivation facters.
This research shows that 80.8 percent of the officers tested
after training met Montpetit's Recommended Standard. Prior
to training, 73.1 percent of the officers tested met the
standard. ?he‘criterion set by Montpetit for grip strength
is therefore suitable for this populatign.

Mean flexibility scores indicate that the average
penitentiary officer can achieve at least "average" classifi-
cation following the Induotion Security Course.

Montpetit‘has recommended minimum standards of fitness
for correctional officers{. Basedwupon this research, these
standards are definitely realistic in terms of oxygen 7
cohsumption and grip strength. Therefore, it is recammended
that physical fitness criteria, namely grip strength and
cardiovascular;efficieney be utilized in the selection
process of correctional officers.

This study’has'shown that the ﬁajority of newly recruited
officers improve thelr level of phys%pal fitness 1n a '
relatlvely short period of time. to the extent that they
were beyond the standards set down by Montpetit. In order
for this level of physical fitness to be malntalned

programmes and fa0111t1es must be offered by the Canadlan

CorrectlonsgServ1ce. Follow—up medical examinations and
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sical fitness testing must take place annually to ensure
that these standards are upheld.
A trained physical edueator must be hired to administer
&the annual testing procedures, tabulate results, and make
recommendations to the institutiomal supervisors. The
fitness evaluation should not be utilized in a negative
sense, but positively, as an incentive for purposes of
advancement and job mobility. When individuals do not reach
the recommended standards, a suitable time 1imit should be
provided before the re-test situation. The physical educator
may also be responsible for the organlzatlon and implementa-
tion of physical fitness, sports, aﬁdﬁ?éﬁﬁhhxlonal programmes
for all institutional employees. This physical education
programme may be community-based where many of the-existing
athletic facilities in the surrounding areas of the |
1nst1tutlon are utlllzed but each institution should have.
employee access to a central athletic facility, such as a
gymnasium, running facility, and shower facilities.

. Each.institutional employee must be encouraged to take
part in'this non—compolsory programme which will provide
opportunities for interaction with imdividﬁals and groups in
the communlty. C e

The maintemahce of the physical fitness of every
officer must be considered important -by both managememt end

the employee. It is recommended that further study be

devoted to the assurance that phy81cal fltness of offlcers
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be maintained at the institutional level.

I% is strongly recommended that a physical fitness
testing protocol, such as that used in this study, be
utilized in the Canadian Corrections Servicé (Prairie
Region), as well as nation-wide in the Canacian Corrections
Service to ensure stability and continuity in performance

of officers in therequired work tasks. :
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APPENDIX A

Data For

Canadian Males Aged 20 - L& Years (39)
20-24 years 25-34 years ' 35—44 years
Grip #trength | Grip Stfength Grip Strength N
(kilograms? (kilograms) (kilograms)

Right Left Right Left Right Left: JFercen-
Hand ‘Hand | Hand Hand | Hand Hand | + tile
7c 75. | "8 83 78 82 100
67 63 69 70 69" 68 95
65 61 68 67 65 62 90

63 59 | 66 63 64 = 60 85
61 58 64 60 - 62 59 80
60 56 62 59 59 58 75
58 55 61 57 58 56 70
56 5L 604N 56 | 57 56 65
55- 53 59 56 56 55 60
54 ‘ 52 58 55 55 Sk 55
54 51 57 Sk 53 52 50
53 50" | 56 53 53 52 Ls
51 bo 55 51 52 50 Lo
50 %8 54 50 50 - ko 35
Lg . Ly 52 §49 49 L7 . 30
L8 Lsg 50 Lg - L8 Ls 25
| ns Iyl L8 L6 7 iy 20
43 43 Ly Ls b6 L1 15
b3 39 bs L3 Lk 39 10
40 38 b1 37 4o 36 5
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& C.AH.P.E.R. Grip Stren
* Canadian Males Aged 20

20-24 years 25-34 years

Grip #trength | Grip Stfengtl
(kilograms? (kilograms)

Right Left | Right | Left
Hand ‘Hand Hand Hand
77 75 | "8 83
67 . 63 69 70
65 61 68 Y
63 59 66 63
61 1 58 | 64 £0




