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 ABSTRACT
The purpose of the present study was to investigate the
effects of a low-energy diet, an exercise eprogram and a
(\\comb1ned program of the same diet and exercise on changes in.
| body composition of sedentary ‘women and‘»to compare the
effects of the'three protocols to a control group.
The subjectSv.were randomly ‘placed into ene of four
~groups: a control group (C), a ?bw~energy'diet group (D), an
exercise group of threeu sessions per week (E), and a
combination éroup with the same diet and exercise proéram
(DE). The study was ten weeks in duration. Body weight,
skinfolds, girths ‘and hydrostatic. weight were estimated on -
each subJect before and after the ten weeks .
The follow1ng hypothesis was tested for s1gn1f1cance at

"

the 0. 05 Ievel of probability: < .
There is no difference in the effects ‘of the
experimental conditions .on the body composition of

| sedentary women . | ’/~ . _ _y
Results of‘the ten week ‘study indicated that body
welght measures did not reflect changes in body composition.
Furthermore, skinfold measurements used alone were not an
accurate assessment of changes tn body fat. Percent body fat_
was significantly decreased by 'the regimen followed by the
diet and diet and _gxerctse groups when compared to the’
~control grohp. There were no significant differences found

in fat-free weight. Results also showed that the control

group increased slightly on most of the mean skinfold values

-
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tp>0.05)£ Ihe diet,group showed a significant'.deereaie in
the . tricep., subscapula, and umbilical skinfolds and a
nonsignificant reduction in mean suprailiac, . pub1s and
front th1gh measurements S1gn1f1cance was found 1% the DE

group on the pre and post values for front» th1gh and rear

‘thigh  skinfold thicknesses. The only decreases in mean

skinfold thickness in_the DE group was inm the lower ‘]imbt

measurements . with the front thigh and rear thigh skinfolds

,s1gn1f1cant1y d1fferent from the other groups. The E group

only showed~ a - reduct1on in the front thigh sKinfold
tp<0.05). The D group showed a significant .decrease in three
of the five upper body measurements. Tricep, suprailiac, and

g
umbilical mean post skinfolds were found to be significantly

different in the D group compared to the other three’ groups

Waist circumference was s1gn1f1cant1y d1fferent between
the C greup and the D group; the/t group showed an ' increase

in mean value and the.D group a decrease in mean value. Al]

“the groups ‘reduced in mean hip circumference with’

significance found between the C'group and the D group, the
D group apd the E group, and the C group ‘and the DE group.
S1gn1f1cance was found between the C group and the D group,
and the C group and the E group in’ thigh circumference. ' A
difference 'was found between the C group and the D group,
and the D group and the E group in the ‘calf. circumference
measure. The D group decreased on all the'mean circumference
measurements with significance found on . mean waﬁst,_ hip,

th1gh and calf measures. A s1gn1flcant increase on thigh



; éihcumference occurred 'in the E group. The DE group showed a "

. e RS ) ¢ . y
s1gn1f1cagt reduction on the calf circumference.
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I. INTRODUCTION

"0, that this too too solid flesh would melt,
Thaw and resolve itself into a dew!"!

In a society where more individuals are becoming

increésing]y conscious of weight control, fitness and-

health, an effective method for decreasing body fat is much

in demand. People have been exposed to suppbsed]y effortless

ways to lose weight and shed pounds by fad diets and4

quackery, all completely guaranteed to change one’s
shape (94). Unfortunately, there is no magic metabolic
: forﬁula thét results in completely exertion-free weighi
loss (57) :
The nonreality of a ‘miracle’ cure is evident from the
prevalence of obesity in North America. Oﬁé’in every 4 women

and 1 in every 5 men are sufficiently overfat to be

predisposed to health problems (18;46). Body_fét tehds to

increase with age. Approximately 50% of the North Americar™ " "

populace is obese by middle age (18,63). However, it seems
the main problem has been overlooked. Weight control is nof
the important issue but rather body composition changes and
the proportion df total body fat (stored energy) and non-fat

' Shakespeare, W. Hamlet, Prince of Denmark In The Riverside
Shakespeare. Vol VI agedles Ed. by R.G. White. Boston:
Houghton, Mifflin, 23, 1883.

Cited in Stuart, R. HVDav1s B., 1975 (89).

b i+



components (fat-free weight) (18,48,94). : | !

A state of enmergy equilibrium exists when energy input

equals energy expenditure. There are three Qays to create a

négative energy balance which will induce physiological

thanges in body composifion (53,108):

1) feduée energy intake by céloric‘restriction

2) increase energy éxpenditure through physical activity

3) combine energy irnlake restrict}on with increased
activity level. |

The change in energy stdrés (body fat) is equivalent to the

energy input minus the energy output' (33,34,83). Thirty-five

hundred kcal of energy is needed to expend one pound of

fat (58). Thus, a relatively large negative energy balance

must be achieved over an extended period of time for changes

in body composition to take place (18,28). It is important

to prescribe appropriate reduction protocols which degﬁgase///

T

total body fat without loss of the non-fat compoﬁghts. The

physiological changes caused by specific diet and/or

exercise programs must be included to meet this goal.'

A. THE PROBLEM:

.Physio]ogica] changes in body composition which reéult
from exercise and diet regimens point to the possibility of
using these two measures as preventatiVé techniques and
'theraputic agénts in 'the fight against adiposity in our
society. To accomplish this goal, Cecognition of  the
appropffate energy restrictions and expenditures requ{red fo

o

—

T

—
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produce body combositidn changes in specifiéapopulatjons is
necessary. few rqgearchers havehassessed the 'effects of a
balanced low-energy diet on the body compost1on of sedentary
women. Many studies have exam1ned the effects \of phys1ca1
training on the body composition of
women (25,37,61,67,68,74,94,97), but few attempts have been
made to compare dietary restriction and exerciselas'a‘means "
for reduction in body fat (108). The effect of energy
restfibtion and incheased physiéal actiVity bn tﬁe;body
composition  of ihac}ive women has not :beeh
well-investigated. TheFefore, the purbose of the present
study was to examine the effects = of a balanced
low-energy diet, ah exercise program, and a combined program
of the same diet and exercise on changes in body composition

of sedentary women and to compare these to a control group.

B. LIMITATIONS:
1) Temperéture and humidity were not controlled in festing
and/or the exercise areas:
2) The ten week time period included midterm exams -and a '
mid-term break  from classes (reading week) for thse’
- subjects who were students at the University of Alberta.
3) Initial fffness levels were not assessed. |
4) The sample of-subjects were volunteer.
5) The subjects werevnot in pdst-absorptive state nor were
they required to empty their bladders before body weight

measures were taken.
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One-way analysis of covariance was used to analyse the

results..

C. DELIMITATIONS:

1)

Forty-seven female subjeCts from the university

- community, excluding the Faculties of Education, and

Physicalquucafion and Recreation, who ranged in age
from seventeen to thirty-five years participated fn a 10
week study. | | | “

One type of caloric rest}iction, the ‘Dfabetic " Exchange

Diet and one type of exercise program were examined.

D. NULL HYPOTHESIS:

the 0.05 level of probability:

The following hypothesis was tested for significance at

If group 1 represents a control group with no

restrictions, group 2 represents a diet group with a
balanced low-energy restriction, group 3 rebfesents
an activity group with a moderate exercise program
~.and group 4 represents a combined prograh of a
balanced low-energy resfricton and a moderate

exercise program, then:
There is no differsnce in the effects of the

experimental condftions on the body composjfion

of sedentary‘women.



%.‘DEFINITION OF TERMS: \‘)’“K\
Sedentary:
a lifestyle involving no ddditional physiéal activity
ather than activity gequired,in(dgiiy'living.
Body composition: S \\\ |
proportions of skeletal tissue\\musculatuhe ;nd’fat of -

AN

the humah body (54). ' t \hx““\
Fat-free weight: | ; | o
| includés all the body tissues' less the toté] body
fat (3,8,33). | | \
Percent body fat:

an estimate of the amount of fat présent in ’the body
indicated as a percentage_of total body weighf (105)
Low-energy dietary regimen:‘

an energy restricton (minimal level 1,000 kcal) which
has 500 kcal less than the usual energy intake 1evei with no
more than 30% fat (89), név less than 14% protein and
approximately SO%ﬂcarbohydraté (49,63) for .a ten. weék time
period.
Exercise program:

refers to a pefiod of supervised‘physfcal activity
tHreg times per week for ten weeks. o |
Preprdgham: |

refers to the séveﬁ days brior ~to the start of the
10 week tréathenf. C

Postprogram:

the period immediately following the 10 week program,



?ot exceeding\four days. ' , \
ANCV : ‘ : ' R \
| analysiS’éf covariance. ' -
Kilocalorie (kcal): o ' \

the amount of heat necessary to raise tﬁe.temperaturé

.of 1 Ki]ogr;ﬁ»(Kg) gf-water by 1°C (53).
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II. REVIEW OF LITERATURE

Energy equilibrium beeomeSAa stafe of negative energy

balance in the body when energy output exceeds energy input’,.

when energy Enput. is less than energy output or, when a

gombination: of energy restriction and increased energy
output occurs. The various ‘aspects .of body composition
a]teratlons which result from this-state of negative - energy
balance wi kl ‘be reviewed under the'fol]owing headings: the
effectlof energy restriction on body composjtign; the effect
of " exercise on body compos{tion; and the-effect'of diet and

exercise on body composition.

A. THE EFFECT OF ENERGY RESTRICTION ON BODY COMPOSITION:

Much of the reseérch in the area-of diet pertains to
obese individuals and the reduction of body weight. Studies

relating to the changes in body composition of sedentary

- women are negeded. This review will be. subsequently concerned

wi th reports of relatively sedentary young women.

A restriction of food intake may cause a negative

~energy balance in the body when energy input is less than

energy output, and this change may affect body composition.

intake is directly related to the amount of food

cofisumed (6 During the preliminary stages ‘of Lenergy
iction, depletion. of the boay’s carbohydrate stores and

t catabolism leads to a substantial loss in body
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water -(41,53). Approximéte1y one hundred Qhams of oxidized
. fat produces one Hundred and twelve grams of water (8). Some
women  will retain flUid during their menstruéi cycle
regafd]ess of digtary restriction (22,89,104), Several
reports have shown that fat-free tissue in the fofm of
protein 1s aiso reduced with énergy
restriction  (12,29,41,42,69,78,108). After a week of
réstriction; protein catabolism appearsv minimall providing
daily protein intake bis at least 0.5 to 1 gm/Kg of body
weight (8). Brézek, in 1961'investigatedvthe effects of a
500 Kkcal deficit from usual foodlintake levels. The results
showed that over a period of 40-45 days,l weight reduction
'constted of 73-83% fat['4-7% protein and 10-23% body fluid,
determined by adipose tissue biopsy ahalysis. However, the
compositioﬁ of Iost ' body tissue © will vary with
circumstance (12). |

Severe diets‘of le;;’thanv 800 kcal/day cause litt]e
extra fat to be'catabolizeq. Under these circumstances, an
fadaptation .occurs  which c;hgirves energy; the type of
mechani sm which causes the a aptation is unknownv(8,15).
Restrictions of this kind may 13;6\\to loss of essential
nutrients and malnutrition if fOfTQgsi\for any length of

time (18).. | TN

Several researchers indicate different ﬁéthods of
decreasing‘ energy intake. The -most prevalent diets include:
fad diets, IQW carbohydrate diets, and balanced 1low-energy.

diets (8,18). Fad diets aﬁe the most popular bedause they



advertise an easy and fast way to shed pounds. The type of
food may be bizarre and defiéient in proper nutrition thch
méy lead to hea]fh problems (89).

A diet low in carbohydrates will result in a rélétive]y
large loss in body weight. This is mainly due to  1oss of
'bbdy wate? (895. For some individuals, thé,reducﬁjon of
'caﬁbohydrafe mayulead-to Ketosis, fatigue, ‘and f]u}d and
'electrolyte imbaléhcé (53,89). A minimum -of one hundrédf
gfams of carbohydrate  ingested daily s strongly
recommended (89) . .On the othéf hand, whenvcarbohydrafe
. cohsumpﬁion is'decreased. fat intake may be ‘leuntarwly

reduced because some people do not eat fat without

carbohydrate. This may facilitate energy restriction (8).

Balanced, low-energy diets contain essential
nutrients (9,89): no more than 30% fat (89),,ho less than
14% protein, ~and | the remainder approx1mate]y' '

: 50% carbohydrate (49,63). The minimal energy level a]lowable
for a well-balanced diet is 1,000 kcal a day (89). Energy-
restrictions of 1,000 Kcal and 1,200 kcaif.perfday are
recommended most often for adult women (49) . Daily energy
deficits of  500-1,000  kea from the usual intake level
-result in fat reduct ion of one to two
pounds/week  (22,25,53,63). Research has shown  that
restrictions of this type are more likely to be successful
over an extended period of time (15,18,89).
| To determine an- energy basel1ne of food intake so that

a kcal deficit may be imposed, a complete record: of da]]y
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fngestfbn‘of_food.and fluids is necessary. A diary of seven
consecutive days is considened one of the best Qays to
assess dietary intake levels. fhe'totai energy intake for
each of the seven days ié added up-ahd.ah average ehérgy
intaKé levef establishqd (53). A dietary"regimen"of the
appropriate énergyf leve1 'which' is the mean energy»intaké
leés 500 Kéal, 1is ‘Rndividualized to ensure a loss ‘of
épproximately one pound/week (22,25,87). | |

Stoan  and. coworkérs fema]e subjects’ kept ‘foéd
behaviour records as' well as food intake diaries. These
recor€$. were gy used to make the ﬂ%ndividual more aWaré of
eating/béhaviourS'and food habits. An e&change' systém"Was
utilized  to éontrol the ehergy level of the diet so-that
weight reducton would occur. The result of tée twelve week
program was weight loss ranging from‘3.5'to 14.75 pounds
with a mean of 8.5 poﬁnds for the entire program or 2/3 of a
pound’]ost/weék (87). - | | |

Zuti and Golding . in 1976, instucted each of their
femaie subjects to record total caTories consumed for a
24 day period:. The diet group decréased théir usual calerie”
intake level by 500 kcal. Physiéal activity was maintained
at a constant level. Body weight, skinfolds measured'wjth A
the Harpéndeh caliper, circumference measurements and
_hydfostatkb_'ﬁeight were taken before and‘after the 16 week -
treatment/per{odz The mean weight joss was 11.7 pounds.
Total body fat, as well as sKinfold_and éirth measurements

were reduced. Lean tissue was decreased even though average
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protejn “intake was 71.3 grams/day which is more than

adeguate.‘ The Tlean tissue loss could be attributable to

insufficient replacement of protein caused by the diet. The

reason  for the 'reduction in lean tissUef”is “not
understood (108). | |

In sumﬁary}-energy restriction enhances catabolism of
bodyv tissues  to compensate fc} depleted metabol1c
requirements. Theoretically, a dawly energy def1c1t of

500 kcal from the usual dietary intake level may result in a

reduction of approximately one pound of fat/week.. Body fat

1s oxidized to supply a ma jor source of energy. Carbohydrate
and protetn stores are ut1]1zed in the pre11m1nary stages of

energy restriction, and thus body water loss is substantial

during the first week of d1et1ng As energy restricton

- continues, 6ody water*loss is minima] Balanced low-energy

d1ets are more likely to be successful over time with no

4 potent1a1 " danger to the individual’s health. This is

recommended most oftem in the,]iterature (22,25,87,108).

B. THE EFFECT OF EXERCISE ON BODY ‘COMPOSITION:
Energy expenditure is theysummation of basal metabolic
o .
rate, heat loss due to the thermal effect of food (specific

dynamic action), and physical activity (8,33, 34, 61). Basal

’metabotic requirements account for a large amount of total

energy needs in sedentary 1nd1v1duals (61) Exerc151ng after

food intake can expend excess energy 1ntaKe in the form of.

‘heat by almost ‘doubling the thermic effect of a
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meal (8,9,22). Exercise creates an increase ~in  expended
énergy ~and consequéntly a resultant alteration of body
composition (34). = ' , ‘ &6

Moody et al., in 1969, reported the éffectiveness of a‘

‘re]étive]y Jow rgy expenditure program on weight and
adiposity redué ion of young ovehweight wgmen% The treatment
was a walk-jog protocol, 6 days é week for 8 #eeks. Skiﬁfo1d
technique @ssessed fat 1635. Mean body weigh{‘ and skinfold
thickness decreased significantly.  Total body fag//waé
'feduced Whjlé lean Qody mass incfeased: Since the*ﬂéhuated
loss of body fat from the skinfdldhdetermﬁhation.was not the
same asfthat expected from céJCUIated‘ energy expenditufe,

Ed

fhé 'authors éonc]uded that the skinfold method alone was an
'inaccuhate means of %eaﬁﬁring body fat reduction (67). |

In theory, the energy éequibed to metabolize'oné pound
of body fat is 3,500 kcal. Some studies have fdund-thaf the
energy equivalent 6f the quantity of fhe exercise actually
executed did. not quite sum to the amouns of activffy
required ,fdr the reported fdt 1os§ (5;33;34): ;JOne
explanation voffgreg was that a reduétfoﬁ in energy’intake
vméy occur with%g;erciSe and energy imbalance may result to
the exteﬁt ﬁeéded‘ to elucidate {he f5¥ loss (5).;Résearchf/
has algov showh .that 1light “to" deerafe; exercise of
approximately = one HOUP/day 'hay gﬁppresg’ the appetite
(26,47,53,63) . |

A recommended exercise protocol should (94):

1) decrease body fat
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2) not serious]y alter 'lifestyle . ' L
3) be maintained all through 11fe

4)  be self sat1sfy1ng to the part1c1pant

The type or duration of exercise required to deplete

3 7

"energy stores is not -precisely Known ;L7>T//Generally, an

exercise ~protocol of 3, sess1ons/week of approx1mate1y 45

L

mlnutes duration with_ a “similar 1ntens1ty to JOQQIng ~causes

a mean lossv,é?//bSS Kg/month body We1ght on an ad libitum’

diet (7). From a theraput1c v1ewpo1nt the utilization of

exercise - as’ treatment for obesity may not be successful

.

This is because small amounts of welght loss/unit time of

- relatively difficult work may ‘result,‘even when engaging.

large muscle gfoups 17,22,58). The exercise.may also ’cause
an increase in lean 'body weight because of muscular
hypertrophy‘(S). ‘Regu]arly>fperformed -submaximaT} exercise
from ‘3 to 6 ‘times/week may alter body composition by a rise
in fat-free weight with an assoc1ated decrease in percent
‘body fat (61). However, exerc1se per1ods of 6 to 10 weeks

duration have shown no changes in body- we1ght (61)..:

Wallace, in 1975 rev1ewed the,effect"of.cardiovascu]ar_

training on body fat in college women. The da11y exerc1se
bout consisted of 5-7 m1nutes of warm-up, 10-20 m1nutes of

.aerobic exercise ' (walk-run), and 10-15 m1nutes warm-down.

 The intensity was 80% of maximum heart rate. We1ght, g1rth

and skinfold .measures were taken Percent body fatdwas

assessed by the Yuhasz sk1nfold procedure using the

Harpendén caliper (107). Resu]ts shewed a significant

/

A
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A i
decrease in percent body fat after 4 months of vthe
treatment. Body . weight' decreased slightly and . gibth

measurements did not change. Wallace concluded that body

weight is‘not a good indicétoerf changes occurring in body’

composition as a result of a training program. Because there

is @ gain in lean body mass, and because muscle weighs more

than fat tissue, the actual loss in body fat is masked by

muscle tissue gain. Thus, weight reduction programs should

-

beﬂguided by changes in percent body fat not body weight. It

- was also concluded that the individuals with the highest

.adiposity showed the greatest. decrease of fat with the least

amount of training (94).
| Girandola (37) compared the effects of high and  low
intensity work bouts on the body composition of college

women. The bicycle ergometer was  used for training

113 times/week for 10 weeks. Body composition was. assessed by

hydrostatic weighing. Results indicated that the high .
intensity group had a slight gfrfase in body weight,
percent body fat*and_lean body mass.mThe low intensity group
had fa ;significant reduction of 1.1% body fat, a slight
increase in lean body mass, and a small decrease 1in body
weighf.: The. nonsignificant changes in body weight supports
the contention that physical activity does not ‘sﬁngly

o

decrease body weight. It was concluded that regular exercise

of low intensity and long duration oxidized more fat.

Several other authors are in  agreement with this

finding (7,31,74,94). In addition, this type of exercise
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program may inhibit and reduce t%iglyeehide blood
concentrations (25). |

There ere several important factors which must be
included in an exercise program. Exercises which s'tretch
muscles and cause improvement of major muscle group .tonus
are some o; the necessary components of tra1n1ng In
add1t1on cardiovascular exercises which enable ]arge muscle
groups to work for an extended period of time, and a cooling
down phase which diminishes task intensity before exercise
is ceased, ere also important (2,25,80,91,105,106,107);
HocKey, in his book on physical f1tness breaks down fhese'
components to include: cardiovascular endurance, \muscular
endurance ,~—muscular strength, and flexibility (44).v5evera1
authors divide these sections into three segments - a
5-10 minute warm-up, a sustaxg/df 20-30 minute exercise
series, and a_5-10<m1nute'warm—down (25,44,56,89,97).'Cooper
/believesz that ‘calisthenics’ in combination w%th a good -
aerobic  routine can provide fitness and  body  fat
:‘Feduction (20,21). |

A twelve week fitness program, of three-one hour
sessions/week was designed to improve cardiovascular
efficiency, muscular endurance, muscu]ar’ strength, and
flexibiTity in young women. Body density and percent body
fat were estimated from skinfold measurehents.after the
twelve weeK treatment. The women decreased mean body fat
by 0.72% but showed no reductien in body weight (97), |

In 1978, Noland and Kearney compared 10 weeks of a
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~localized exercise program to 10 weeks of a generalized
exercise}‘progrém by assessing pre and post va]ués of
skinfolds, girths, and percent body .fét'>estimated by
hydrostatic weighing. The 56 subjects were 'college women,
mean age 19.2111.62 years and mean/weﬁéht of 59.8116.58 kg.
The group on localized activity ,e?¥ormedvexercise aimed at
the abdominal, hip and thigh uscle groups. The generalized

vement or aerobic exercise. The

gron utilized whole body.
- 30 mithe\bouts occurr 3 times/week. Both gb%ups per formed
Va 5 minute waﬁm¥up with the rehaining 25 minutes devoted to
eifher loca]ized‘ or general activity. The results sshowed a
significant reddction in both the- suprailiac skinfold and
girth at ‘thé iliac - crest .with a slight increase'in the
umbilicus d?nfo]d measurement of both groups. There was
also a /decrease {n boqy fat and an increase in lean body
Weight for both groups. It was concluded that no difference
ocdgrred between ]oéa]ized calisthenic-type exercise and
general aerobic exercise. Both types of regimens when
/performed at a moderafe intensity are effective in changing
ahthropometric characteristics of young women (74)?

In the feview of the literature presented it seems that
activity of Jlow intensity and long duration varyfhg from
3 to 6 times/week has been shown to produce alterations in
body compositidn which result in a beduction_of percent body
fat with a concomitant rise in fat-free weight. Sﬁbrt-term

exercise treatments (6 to 10 weeks) frequently result in no

change in body weight because of body composition changes.
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From a thgraputic point of view, use of exercise as
treafmenf for obesity may not be‘successful because of the
small amounts of weight Jloss/unit time of relatively
difficult work loads.

| Exercise. programs should cdntain a 5-7 minute warm-up
phase, some type of aerobic work for 10-20  minutes aﬁd a
10-15 minute cool-down phasg. Flexibility, cardiovascular
endurance, muscular strength ‘énd muscular endurance are
5mportaht cOmponents of a work: bout. It has not béen
vestablished'which.combination of frequency, duration and
intensity of the protocol are necessary to produce optimal
changes, although low intensity and long dufatfon appear: to
be the Key. |

C. THE EFFECT.OF DIET AND EXERCISE ON BODY COMPOSITION:

The reduction of body fat by exercise alone may be a
difficult pﬁbcess for some people. Theoretically, in order -
to lose one pound of fat, while energy intake is held
constant, 3,500 kcal/week must be‘/;;;;;aed.l This may be
accomplished by a 500 Kcal iné?%ase in energy expenditure
per day. Sedentary fndividua]s who are not accustomed to
this type of extra workload may be pldced under anvabnormaﬁ
amount of stress. An energy intaké deficit of 500 QR;al/day
from enérgy equilibrium may not seem as severe as an energy
expenditure of that level but lean body tissue may deplete
in addition to fat deposité. By combining these regimens,

increased physical abtivity ~and a moderate energy
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restriction, the stress of both need not be so severée  and
may  be more easily tolerated (53.69). Exercise may
contribute to the preservation of lean body mass by causing
more of the fat stored as energy to be avai]able.for.usage,
especially when the individual is on a restricted energy
level (55,69,78,79).

Zuti and Golding' in 1976, compared the effects of
diet, exercise and a comb1naton of the two regimens on  the
changes in body compos1t1on of young women Body compos1tlon
changes were determined by skinfold measures, girths, and
hydrostatic we1gh1ng; The women in the diet group decreased
their energy intake leve] by 500 Kcal/day, the exer01se{
group 1ncreased .energy expenditure by 500 kca]/day, and the
combination group reduced energy intake by 250 koal and
added 250 Kcal of energy expenditure/day; “The exércise
protocol involved a supervised program for one hour/day;
5 days/week expending approximately 250 kcal/day. The
exercise only group was prescribed an ~extra' individualized
walking program of 250 kcal to bring the“total Kcal expended
to 500. There was no significant difference befWeen the
three groups for mean weight loss (p>0.05). Body density in
all three groups inoreased significantly (p<0.01) with .a
conoomitant reduction in body fat. The diet group showed a
siight decrease in lean tissue whereas the women in the
exercise groups' had a slight gain. A1l three groups showed

reduced sk1nfold and girth measurements but there were no

significant differences. It . was concluded that exercise
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during weight lose may Cause a greater loss of fat tissue
while preservtng lean body mass A combination of reduced
energy intake and a good fitness program were recommended
for  a we1ght reduction protocol

Weltman and col]egues in 1980, reported the effects- of
caloric restricton and/or mild exercise on the ' body
composition of sedentary men. The restricted‘ energy intake
for the diet group was 500 kcal/day less than' usual -
oonsumptton. The mild exercise orogram oonsisted of a brisk
15 ‘minute walking program of apofoximately 3.5 mph,
4 times/week for 10 weeks. - The combination group
“participated in both the diet and mild exercise regimens.
The control group had no restrictions placed upon them. Body
fat and ‘lean body mass were estimated by hydrostatic
weighing. The results showed “that all groups, with the
exception of the control group, ootained a significant

reduction in percent body fat. The combination group lost . a

stgnificantly greater- amount of "body fat, while the diet = -

group had a greater reductton in body fat than the exercﬁse
group The exercise group did not lose 1ean body welght The
diet only group lost 51gn1f1cantly greater lean body" mass
ttssue than the combination group. The authorS‘conctuded
that the combination of 500 Kcal.energy intake restriction
and exercise seem opt1ma1 for a program of body compos1t10n
alteration (96).

Exercise and moderate energy ~restriction, should be

incorporated into any program of adlpos1ty management in



order to assist in the feduction of body fat and to act as a
preventative health measure (16,89). Exercise preserves ,ahd
possiblyvincreasee muscle tissue. Because profein sﬁorés are
preserved, fat stored as eneﬁgy may\be eveiiaele for usage !
Aespecia]ly' when . the individﬁal is also restricting ehergy

intake. | o SR S o



ITI. METHODOLOGY

A. SUBJECT SELECTION AND CRITERIA:

Sixty. women volunteered to participate in‘a'1OIWeek

weight réduction program. The-éubjects were screened to reet

the following criteria: ) FIA |

1) between 20vandv35%'body»#at as estimated by hydrostatic
lweighing; | |

2)  free from.any illness that Qou}d affect ability to
reduce weighf. -

3). sedentary indiVidua], involved in Tittle or no régular'
bhysical activitytw“

4) between 17 and 35 years of age.

The subjects were randomly placed into four “groups of

15 each. Attrition occurred during the course of the s tudy

‘and thirteen women were deleted from the final analysis. A

total of 47 healthy sedentary women were the subjects in the

final investigation.

B. FOOD BEHAVIOUR, DIETARY AND ACTIVITY RECORDS:‘

Before participating in the study, inétructions ‘were

'Jgiven to each subject on how to fill out Food Behaviour

(9,30,50,53,60,71,89), Dietary = 9,18,33,53,60,71,96, 108},
and Activity (9,33,71) record sheets for seven consecutive

days before the treatment began. Calorie charts were also

.prgvided, with portion sizes stated in terms of . standard

measuring cups, spoons or ounces of food consumed (17, 18)
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(See' Appendix Al. The 1mportance of an accurate diary was

impressed upon the subjects. The written instructions for
the Foog Behavioun and Dietéry record_sheets'are found in
Appendix B. Each woman reccrded her usual daily intake; of
food ~and  fluids for the seven days,'calculated the mean
energy consumption/day and her mood and behaviour while
eating (Refer to Appendix C for. recording ‘sheet)f All

calculations were checked 'for errors. The subjects also

recorded extra-curricular activity, such as walking to or

from school, jogging, cycling, swimming, etc. and estimated

the duration and intensity of each activity for the week

(See Appendix D).

C. GROUP DESCRIPTION:
GROUP 1 - CONTROL (C) N=12-

There were no restrictions placed on energy intake or

energy expend1ture except for the maintenance of usual
eating patterns and physical act1v1ty level,
GROUP 2 - DIET (D) N=12 ‘

The diet group was p]aced' on the Diabetic Exchange
Diet '(17)' The total exchanges allowed for each diet
resulted in a 500 kcal/day deficit in energy 1ntake for each
subject. Energy expend1ture was maintained at 11tt1e or no
regu]ar physical act1v1ty | '

‘GROUP 3 - EXERCISE (E) N=11

I

SubJects part1c1pated in fitness :classesf which were

conducted three times per week by the exgerimenter. A1l the

B
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exercises were timed and choreographed to taped mus1c Each
- subJect s usua] energy 1ntake level was ma1nta1ned for the
10 weeks. ‘, B |
GROUP 4 - DIET/EXERCISE (DE) N=12

Group 4 combined the 500 keal per day energyainfake

restriction with the same fitness classes three times/week.

D. DIETARY REGIMEN:
At the beg1nn1ng of the: f]rst weeK of the treatment,

subjects in the D and DE groups were given individualized

Diabet ic Exchange diets (17,35). The calculated decrease  in

energy  intake was based on each subject’s mean food

consumption (19,24,60}71,81,92;93,96). ~ The enengy
restriction of each eubject.was approximately 500 kcal less
than her. usual dietary intake (%0349,71,89,108). This
resulted in the subjects being placed on one  of the
following energy intake levels: 1,500 kcal, 1,200 kecal, and.
1,000 keal . ! | | .

-

Energy restricted diets of 500 Kcal, 1,200'kca1 and

1, OOO Kcal-each contained exchanges from the six different

food - l]sts thus providing a well ba]anced diet. Table 1
presents the break down of the food exchange lists in terms
of grams (gm) of carbohydrate (CHO) , prote1n‘pnd fat and an‘
example or equ1va]ent in portions of food (17). The number
of exchanges allowed for each of the three levels of energy
restr1ct1on are found in Tab]e 2 (17). The comp lete exehange

| 11sts are shown in Append1x E.
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TABLE t
FOOD EXCHANGE LISTS
» - “AMOUNT OF g
-LIST NUMBER FOOD . CHO  PROTEIN FAT EXAMPLE OR
-+ _EXCHANGE gn - gm gm  EQUIVALENT
1 | Milk 6 4 4 1/2¢c (4 oz)
. : ‘ _whole milK
2 GroUp A Vegetable 2 1/2¢ ‘cooked
- : - carrots
2 Group B Vegetable 4 stalks
- celery
3 | Fruit 10 1/2 medium
: - raw apple.
4 Bread 15 2 1 slice of
‘ : bread
5 Meat . 7 5 1oz 30 gm
v meat or
equivalent
6 B Fat ; . 5 1 tsp, 1ipat
. : . : butter or
margerine
A ~ Calorie-Free No Food Value clear tea
' ~ | : - or coffee
Food Value 1 tsp catsup

B S Calorie-Poor Little

Recording sheets were given to eaéh‘of the subjects in
the D and DE gfoups in order tO»ljsf the exchanges eateﬁ
_each day‘for the 10 weeks (See Appendfx F). The ‘dietary
intake records were ,reviewed once. a week, to ensure
adherénce to the'diet plan and to maintain aCéufacy in,

recording.
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. ~ TABLE 2
//(/ THE NUMBER OF FOOD EXCHANGES ALLOWED
'FOR EACH LEVEL OF ENERGY RESTRICTION

S | " ENERGY RESTRICTION
FOOD EXCHANGES 1,000 kcal 1,200 kcal- 1,500 kcal

List 1 - Milk 4, 4 4
List 2 - Vegetable- 1 2 ' 2
Group A ‘ . S
List 2 - Vegetable 2 2 !
Group B - _ '
List 3 - Fruit a3 3 3
List 4 - Bread a4 5 6
List 5 - Meat 4 5 7
Lis a 25 3 4.5
unlimited  unlimited un imi ted
B 2 R

Ing the second week of tHe}treatment, the £ and DE
gropps;:;gan the fitness program. The exercise plén had been
delaye;?for one week to eliminate differences betWeen{ the
two diet groups and to allow them?*b,becdm? accus tomed to‘
new eating habits and restricted energy intéke levels. A
briefl deséfiption of the program is present%d in Table 3 -
Week 1 to 5, and Table 4 - Week 5 to 10
(2;21,25;44,71,74,80191;i06,107). Week four of the 10 week
treatment was reading week fof those ‘subjeCts' who - were

students at the .University of Alberta. A written exercise

_ program wg

Jyﬁiveh to those.subjects who were not able -to— -

attend P fitness classes for that week (Refer to
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 TABLE 3 ’
FITNESS PROGRAM UNDERTAKEN BY THE EXERCISE GROUPS
| WEEK 1 TO 5
TYPE OF EXERCISE DESCRIPTION ] NUMBER.OF TIME MIN:SEC
: " REPETITIONS B
flexibility ~ range of 5.6 16:45
L : joint motion :
~muscular strength static 4-5 5:09
: ) dynamic 10 L ‘
C-V endurance continuous ' 5:00

activity of
~large muscle
groups to-
increase HR
and body temp.

warm-down stretching and 4-5" 1:55
relaxation ‘ _

HR - heart rate, temp. - temperature .TOTAL DURATION = 28:09
Appendix G).

F. TESTING PROCEDURES:
Dur ing the‘éevgn conschfive déyé prior fo week one! of
the program, anthfbpometric’data//was collected for each
‘_‘beject. Thé proéeduhe will be described under the fd]lowingr
heaaings: height and weight;'subcutaneous fat measurements,
circumfefence méasurements, and : hydrostatic . weiéhing.
'Measuréménts: were taken by .a tﬁainéd. inQesfigatof.
'Reliability of the investigator was measuréd‘on é]l of the
proéedures.' Each §ubjéct'-wasvmeaéured ih a two-piece swim
Asuit-br underwearE Sﬁbqutanéous caliper and ‘cifcumference

measurements were taﬁ;nkihree_consecutive times and the mean
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-TABLE 4 -
FITNESS PROGRAM. UNDERTAKEN BY THE EXERCISE GROUPS
v . WEEK 5 T0.10
"TYPE OF EXERCISE o DESCRIPTION : NUMBER‘OF - TIME MIN:SEC
: | ‘ REPETITIONS - :
"F1exibi1ify, ' ~ range of 5-6 | +19:19
: ‘joint motion -
muscular strength . static . - ‘n 8 - 8:02
: ‘ ' dynamic - .15 s
C—Vrendurance ‘ -, continuous =~ e o 10:31

activity of
large muscle
- groups - to
increase HR -
and body temp.

warm-down | stretching and 5-6 10:00
: v ~ relaxation ; , ~ '

HR - hear't rate, tempf - temperafore;.TOTAL QURATTUN :;47{46

| of the threef}ria]s was takensas the actual vreadihgf The
three " measures were within ten mm (skinfoids) and one cm
(ojrcumferenoes) of each other. The - same phocedurev was
repeated to colTeot the anthropometric data immediately
fo]low1ng the end of the 10 weeks | |
_HEIGHT AND WEIGHT S .

- 'Height was recorded in  inches usfho al.tépe measure
wh1ch was secured to the wall Dry body weight was measured
on a baiance scale to the nearest 10th of a K1logram (Kg) .
A1l subJects weﬁe we1ghed once/week and the weight charted
for the durat1qn of:the ten week programf A graph- showing
‘the‘ average,weekly“weights for,:eech @group iswfound inv“

Appendix H.
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~ SUBCUTANEOUS FAT'MﬁASUREMENTS:

'The Harpenden caliper = (90) was used to measure the

eight skinfolds according to the technique. of M.S.

Yuhasz (107). Measurements were taken on the right side of
the body. except for the SUBSCAPULA- and the UMBILICAL
skfnfo]ds. | .
TRICEP:
This meésurement was takén at the back of the upper
arm, at the midpoint between the shoulder'and the elbow.
The arm was relaxed loosely at -the Side, while the'skin
was lifted para]ié]:tb the long axis.
SUBSCAPULA:

,Thevéite was located below the tip of the scapula.
Thelﬁthumb was placed on théﬂtip‘of the shoulder biad
and b?tatgd clockwise, vert{callx lifting the Skinfolz

-/

between the thumb and forefinger.

SUPRAILIAC: = - S
: W

The skinfold was Jlocated above the érest of the.
ilium. The thumb was.placed on the iliac crest, with the
forefinger 1ifting the fold along a slight vertical
angle, coinciding wifhvthe normal fold line. _

UMBILICALZ

This site was slightly below and adjacent to the
left side tdf the navel. Measurements were taken by
lifting the skinfold parallel to the lng ‘gxis of the
body . - -
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PUBIS:

o~

S
A vertical skinfold was lifted at the site located

mid-way between the symphysis‘bubis and umbilicus.
FRONT THIGH: .
This skinfoldv‘waa located on the upper thigh
mid-way beween the hip and the patella, paﬁalle1 to the
\Tong axis of the leg. The foot was elevated six inches .
“in order to slightly flex the knee and relax the
quadriceps muscle.
- REAR TH;GH:

The measurement was taken with -the leg in fhe same
position ps'préviously described fér the FRONT THIGH.
The skinfold was located mid-way between the knee and
the curve of the buttocks on the back of the upper. leg,
vparallel to the.longgaxis of the leg.

CALF: T e
In order to relax the calf muscle, the ieg was bent
with the knee resting on a stool which was tweLQe inche§
“high. The skinfold was lifted parallel to the long axis
lof the leg at the greatest circum;erence of the rear
calf. |
- CIRCUMFERENCE MEASUREMENTS:
| Subjects s tood with the feet together. Aﬁ
énthropometric steel tape was uséd to measure girth to ‘the
nearest mm (5,9,12,53,71,74,76,85,95, 100,107, 108) . |
“UPPER ARM: -

The -arm was held laterally at a right angle to the

v
w
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body. The tape measure was placed around the prominenée.
of the flexed and con;racted bicep muscle.
BUST:
The measurement was taken at the fullest part of
the bust. | |
WAIST:
The tape measure was placed at the narrowest
circumferehce of the trunk.
GLUTEAL: |
Measurements  were taken , at !the max imum
circumference of the hip at the gluteal prominence.
THIGH: _ . o
,With’ toes flexed to contract the muscles of the
- thigh} the tape was placed around the circumference of
the fhigh( located just below:the curve of the gluteal
muscle. |
CALF !
With toes flexed to contract the caif muscles, the
maximum circumference of the calf was.measured;
HYDROSTATIC WEIGHING: . | ‘
INTRODUCTION: | |
A. rectangular densitometry tank ?-feet w%de, 10»
feet in'length and 6 feet déep was used for hydrostatic
weighing. A suspended aluminum chair was attached to a
strain gauge which was connected to a Sargent Recorder
| (@odel SRG). The recorder was calibrated prior to each

test.
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The subject entered the densitometry tank and
dislodged air bubbles from the swim suit and hair. The
subject then sat in the suspended metal chair immersed
to the neck-shoulder level and an 8.22 Kg weight belt
was draped across - the lap. The water temperature was
recorded. Room temperature was not controlled but
remained between 28°C and 30°C. :

"LUNG VOLUME DETERMINATION:

A volume of room air was added to the'spirometer
Godart Pulmotest - Model -NV) approximating the 3 1/2
litre mark on fhe Kymograph? About half a litre of
helium gas was ‘put into the .system and the helium
analyser (Godart Pulmo Analyser - Mode] NV) al]owed to
settle. When stab]e the first helium ,concentrat1on
reading and the temperature of the spirometer were
frecorded. |

Nose clips were .secured about the nose. The
mouthoiece was placed into the subject’s mooth ensuring
a tight seal. The closed-circuit helium dilution
fechniqUe began with the introduction of the subject
into the system by the turn of the mouth piece stopcock
at fhe end. of a normal exp1rat1on Carbon dioxide'was
removed from the system by a sodalime absorbent, and
oxygen was fed into the circuit by the oxygen stabilizer
at the rate oxygen was consumed. Equilibration of helium
throughout the system and the lung occurred aftef a

~suitable time span of approximately 3-5 minutes. This
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registered on the helium enalyeer and the second helium
concentration readfhg was recorded. The later reading
wes lower than the initiel concentration reading, in
proportion to the functional residual capacity (FRC) of
the lungs (64,65,66,72).

The subject then’inhaled as _deeply as possible,
followed immediately by a maximal eXpirationﬂ Tﬁe
procedure was then reversed; maximel expirationifo1lowed
immediately by a'maximal 1nsp1ratlon The‘largesf vo lume
was  measured  as the v1tal Eapac}ty (VC)
reading (71,72,804,107). The subject Was t%en removed
from the aopafatus. ' ‘

Expiratory reserve volume (ERV) was measured from

the wvital capacity reading. . Residual volume‘(RV) was

calculated from the fornula:
RV = FRC - ERV

Detailed  instructions for.  the complete
closed-circuit helium dilution technique and lung volume
formulas are presented in Appendix I.

PROCEDURE ; |

| Any bemaining air.bubbles were again’removed from
the hair. The subject, wearing secured nose clips, took
a slow maximal inspiration through the mouth, ensuring
the 1ntake was audible (107). The breath “was retained‘

while the subject slole leaned forward from the waist
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unfi] totaa submersion occurred. The positionvwés held
until the recording was taken; always within 5 secdndé.
The subject was _siQnaIled to ,resurface by a Knock
against the side of the tank. Two or three trials Qere
taken to eﬁéb]e fémi]iariiation Of vthe hydrostatic
weighing procedure to occur. Three  éubsequent Areadings'
-webe then registered on‘the Sargent Recorder (73).

The format for ca]dulationé of‘bpdy density and
fat-free weight are found in Appendix - J. Percent bédy
fat  was | estimated according to the mefhéd of

Brozek et.al., 1963 (13).

G. PROGRAM SCHEDULE:
PREPROGRAM:

The preprogram consisted of the sevén_consecutive days
- prior to the 10 weeK treatment. DQﬁjng _this time the.
subjects Kept Food Behaviour, Dietary, an&_Activfty records.

All of the anthropometric measurements - and' hydrostatic

v

7

weighings were taken.
WEék 1: k
The women in the D and DE gfoups were placed on their
appropriate energy réstﬁiction. |
WEEK 2: |
-The E and DE groups began the fitnes§{prbgram.
POST PROGRAM: . |
Immediately following the end of the 10 weeks, the same

L4
" procedure for anthropmetric analysis and . hydrostatic
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weighing was used uhAa11'df thé‘subjects.

- WEEKLY WEIGH-INS: .
Duriné‘ the 10 weeks, all  of the subjects weFe -
/weighed-in dncé per-wéek and the weights recurded.'The post

program weight was taken as the weight fbr week 10.

H;‘éTATISTICAL ANALYSIS:
Due to the unequal pretest means of the groups, a
2 X 4, t-way analysis of covariance (ANCY 10 - XDER
computer‘program)_was utilized for ~statistical assessment.
The covariéte was the méah pre-program measurements for each
‘group. Thervariafes or the aependent variables consisted of
the post program mean méasUrementé of dry body weight, eight
subcutaneous skinfolds, six circumfergnces, fat-frée weight,
- body density, and ;ota] perceni body fat of the four éroups.
~ Post-hoc deterhfnation, where appfbpriate, incorpordted‘,the

: , *
Scheffe (39,84) method for determining significance between

the.pre and post means. Significant results were accepted at
the, p<0.05 level, where p is the prosépﬁlity that no

dif\erence,occurred‘between the covariate and variate means.
. . : . ¥

E / .
; : /

I. éXPERIMENTAL DESIGN: |

| The experimental design for the treatment effects on

the dependent variablés was a 2 X 4 design with a pgoling of
the‘variate means, which allowed for the unequal pretest
'grQup means among the four groups. A representation of the

design is presented in Table 5.
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TABLE 5
EXPERIMENTAL DESIGN
PREPROGRAM ANALYSIS 10 WEEK POST ANALYSIS
N 18 COVARIATES - - TREATMENT k '18_VARIATES

GROUP -1 . X o no X
(Controtl) ‘ " restrictions
GROUP-2~ X 500 kcal - X
(Diet) = ; energy intake

o restriction
GROUP-3 | X ‘ fitness X
(Exercise) program

‘ : 3 times/week

GROUP-4 . X 500 keal X
(Diet and S “energy intake

Exercise) : restriction.
- ’ fitness
program

3 times/week




IV. RESULTS AND DISCUSSION

Preprogram data were coT]eéted.seven days prior to the
10 - week 'treatmentv protocol. The characteristics of the
-forty-seven women are ‘déscribed in Table 6. Significant
d1fferences were found between the preprogram means for body’
weight at the p<0.05 level. No difference was found for age
and height.‘Howeveﬁ, the four groups were'within the ranges’
of height and weight for healthy women in this age groub
(4,5,67,71,74,85,97,99, 104, 108) . |

A one-way analyéis of covariance (ANCV) was pehfbrmed
on the variables to chpensate for the unequa1 nature of ‘the
groups. We]fman‘ and coonKers .in 1980 used an ANCV to
minimize the effects of uneqﬁa] mean {n the sample. The 58
sedentary male subjects ehro]]eg: {n one of‘four groups:
diet, a mild exercise program, a}cémbined' regimen of diet
and Gexe;‘cisé, and a control group. The subjects in the mild
exercise only group had a lower initial mean bod& weight
‘value than the rest of the gr&ups (96).
The discussion and presentation of the resths will be
presented uqﬁef the following headings: 1)‘ Body .weight,
2) Skinfold measurements, 3)"Circumference‘measuremehts,

4) Fat-free Weight, Body density, Percent body fat. A

summary will follow each section.
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TABLE 6
| SUBJECT CHARACTERISTICS
\ : | | . GROUPS | ’
\ | - Cc D E DE
\ HEIGHT ~ MEAN 65.2  B4.1 63.9 64.9
\‘ inches : ,
a tsd  2.58° 3.04 2.08 2.08
\ |  RANGE 60.8-69.5 59.5-69.5 59.5-66.8 61.3-69.5
WEIGHT  MEAN 62.5 ~ 60.9 58.2 59.6
kg : | | | ~
“*sd 5.66 4.71 6.79 6.87
RANGE 49.8-70.8 54.6-70.0 48.6- 69.9 47:0-69.9
| AGE MEAN 2y 25 21 . 20
. years

\ \‘ .t 3.9 8, 3.96 1.49
| | RANGE  18-32 18-35 17-32 18-23

' A; BODY WEIQHT: |
Mean pre and post bOdy weightrvaIUes‘are preSented in
. Table 7. The ANCV table and the Scheffe contrasts are found'
-in Append1x K-1. The ANCV analysis revealed that the_ mean
body‘ weight. in the D group and the DE group decreased

significantly from the contro} group; The D group showed a

Ereduction of mean body we1ght from 60.9 kg to 58.3 Kg, a
1d1fference of 2.6 kg (p<O 05) . The DE group decreased from
' 53.6 kg to 59 1 kg, a mean change of .5 Kg. The C group.
showed an 1ncrease in mean body weight (p>0.0S), 62.5 kg to
63.3 kg which is a gain of .8 Kg. The E group increased from
‘ -58}2'kg.to'58.7 Kg (p>0.05), a difference of .5 kg. TheJ/é
'group- and the} DE group differed from the E group (p<0.05)
and the D group was also significantly d1fferent from the DE

P
7



| ~ TABLE 7 |
- EFFECT OF 10 WEEK PROGRAM ON BODY WEIGHT *
AND SKINFOLD * MEASUREMENTS

38

_ GROUPS
c. D E
PRE POST. - PRE POST  PRE POST PRE POST

BODY WEIGHT 62.563.3 60.9 58.3 58.2 58.7 59.¢ 59.1

| " + 566 6.41 4.2}' 4.81 6.79 6.j4 6.87 6.59

TRICEP 21.4 23.4 20.8 19.8 17.8 19.6 18.3 183

" *.4.23 6.64 5.87 5.77 6.12 5.83 4 3 3.65

SUBSCAPULA .~ 14.4 14.6 16.3 14.1 13.7 14.4 12.5 13.4

" + 3,42 3.64 6.00 5.10 4.42 4.00 3.80 4.23

SUPRAILIAC  14.8 14.7 13.7 11.9 116 19 2 103 10.3

" t 2.96 3.46 5.83 5.76 4.1p 3.0 4.15 4.58

UMBILICAL . 20.0 22.8 222 17.8 19.1 21.4 16.3 16.4
" £ 412 475 5.9 7.16 7.38 6.79 6.18 6.96

PUBLS © 29.6 29.3 29.3 25.5 28.7 29.9 23.9 242

" * 4.40 5.23 5.27 6.02 6.51 .29 §.24 7.71

FRONT THIGH  40.8 41.9 40.7 37.8 38.9 37.5 38.0 33.5

- mm. t 6.885.21 7.37 3.64 5.42 6.02 5.98 8.1
REAR THIGH ~ 31.1 31.7 28.7 28.7 257 29 3 27.9 24.5

" + 6.526.00 7.03 6.20 4.73 4.74 5.58 4.8g

CALF 39.8 41.0 37.4 37.8 35.9 38.2. 36.3 34.0

" t 5.735.70 6.83 4.52 7.32 6.75 5.85 8.08

* meantsd'k 1

group. The D grdUpvlosf‘more mean body‘weight than the other

~ three groups (p<0.05) (See Figure 1).

The range of we

ight

loss in the D group was from .7 kg -
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“to 5.1 kg 5(Aﬁpendix N). The mean weight loss per week was

approiimateiymizﬁfkg (.57 . pounds). Sloan and coiieagues
found a rangehof 3.5}pound51tov14.75 pounds mean weight loss
for their group of 15 dieting- overweightk women. The vmean'
weight loss was . 8.5 pounds for the 12 week program a mean
reductwon of 2/3 of a pound per week (87). The E ‘group in
th1s ¢ Ludy ga1nedv.5 Kg of mean body wewght over the 10 week
time period (p>0.05). G1randola (37)‘compared the effeots of

a 10 week program of high and Tow 1ntens1ty exerc1se on .

college women . The resu1ts showed an 1ncrease in mean body
wejght for the h1gh 1ntens1ty group and a smal] ‘decrease in
mean body;wejght for the"low Cintensity ‘group (p>0.05).
Wallace {n 1975 also found a s]1ght decrease in mean body
we1ght of co]lege women when they were given a four month
card1ovascu]ar tra1n1ng program . (94) Genera]]y; an exercise
protoco1 of three sess1ons/week of approx1mate1y 45 m1nutes
duration w1th a s1m111ar 1ntens1ty to jogging. causes a mean

loss of 0.5 kg per month body we1ght on an ad Tibitum diet

(7). However, “exercise’ periods ‘ of short duration

(6 to 10 weeks) have shown that ‘no . change in mean' body

weight may occur because of a]teratlons in body compos1t1on
(61,71) . |

Zuti “and Golding compared the effeots df_ diet,
exercise, !and a combination of the twoaregimens on young
women. The resuits.indicated nO‘dffference between the’thnee
groups:ufor mean'body_weight loss (p>0. 05) ~Over the 16 week
treatment period the diet groUp losg‘ 11.7 pounds,‘;}hev
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exercise group lost 10.6epounds and ‘the combination group"
lost 12. 0 pounds. A1l of the treatment groups reduced‘mean
g body wetght with the comb1ned regimen los1ng the most body‘
we1ght (p>0 05) (108) Weltman et al repor ted s1gn1fioant
d1fferenoes in mean body we1ght that resutted from a 10 week
treatment program on sedentagy men. The d1fferenoe in mean
wetght loss tor' the DE group and- the D group u}were:
s1gn1f1cant]y greater than the E group ' fhere was no

d1fference between ‘the mean body weight 1oss of the D group |
- and the DE group Whe C group d1d not change mean body

._weight_(96).

SUMMARY :

| .The post mean body weights in the D group and the DE
‘group were significantly different from the C-group.'The D
group was. d1fferent from the DE group (p<0 05). The E groUp
‘and the. C group ga1ned sl]ghtly in post ,mean bo%y weight
values  : (p}0.0S). G1randola also  found . a sl1ght
nonstgnificant increase in -the mean body welgﬁl of the h1gh,
1ntens1ty exercise group. The C "group gained slgzmtly in
mean  body weight wh1le , the C group in the Weltman study‘ 3
showed no changes The D. group of this study showed the most. -
weight 1oss (p<0 05) yet the DE group in the research done -
by Zuti showed the most reduct1on in mean body wetght even;‘
though there . was  no difference among the three treatment

groups. Weltman, however, found no dtfference in the ‘'mean

_ weight reduct ion tor'the D and DE groups’although“theyuboth “
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' @
differed significantly from the E group.

B. SKINFOLD MEASUREMENTS:
Thé effects of the 10 week progr;m on skinfold

Vmeésurements are presented in Table 7. The ANCV analysis
showed significant. differences on triqep, subscapula,
~umbilical, pubis, front thigh and rear thigh skinfolds (See
"Appendices K-2, K-3,' K-5, K-6, K-7, K-8 ﬁespectivély.)
Supraifﬁac (Appendix  K-4)  and calf  (Appendix  K-9)
measurements were not significant. Comparative research on
the effects of diet,'exercfse’and the combihatién of the two
regimens’ on individual sk{nfold measurements for college age
women appears to be lacking. |

| U \

TRICEP:

After'fhe\10 week program, the mean tricep skinfold
dec}eased fron 20.8 mm to 19.8 mm in the D groUp, a
reduction of 1.0 mm (Tablé 7). The skinfold thickness did

‘not‘ change in the DE group (18.3 mm) The C group incFeaséd
mean sKinfold thickness to 23.4 mm from 21.4 mm, a gain of
2.0 mm. The E group increased mean thicknesi [.8 mm, a
change from 17.8 mm to 19.6 mm (Figure 2). The Scheffe

" contrasts revéaled (Appendix K-2) the D and thelDE groups

differed from the C group (p<0.05), and the. D group was

significantly different from the E group. The mean skinfold
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thickness in the DE group did not change. The significant
difference found between the DE and the C grodp was due to
the control group;s' mean -fncrease in tricep skinfold
thickness. The D group was significantly different from the
C group and the E group in tricep thchness. The D group was
the only group that reduced the mean tricep skinfold.

The ~tricep skinfold measurement has been used
occasionaltly in the 1}terature as an indicator of obesity.
The estimation parameter for the onset of obesity is a meén
tricep thickness of 25.1 mm for young women (9,63,89). Most
of the women who participated in this study were no{
labelled as obese when compared to this parameter th they
‘were, with a few exceptions, slightly above ~the norms
presented for this age group. Yuhasz'found_a mean tricep
skinfold thickness range of*14.4 mm to 20.9 mm (107) for
éol]ége age women; Sloan reported a ﬁean df 16.08 mm" (85).
Ward (95) found a mean tricep skinfold thickness of 21.2 mm
for thirty-six female subjects. Garrow (33) stated thét the
tricep skinfold measurement alone has its limitations
because of the assumption that a constant relationship
’exists between thg subcutaneous fat and inner body fat.
SUBSCAPULA: |

The poét measurements of the mean subscapula .skinfold
thickness showed an increase in the control group from
14,4 mm to 14.6 mm. AH incréase also occufred in theAE/gPOUp
(13.7 mm to 14.4 mm) and the DE group (12.5 mm to 13.3 mm).

The D group decreased from 16.3 mm to 14.1 mm, & reduction
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of 2.2 mm (Table 7). A significant difference was. found
betweeh the D group and the C group, the D grdup énd the E
group and the D group and the DE group. The D group lost

2.2 mm from the subscapula sKinfo]d while the other three

groups gained in thickness (Figure 2). The subsc%pula
skinfold thickness range from 11.5 mm to 14.1 mm for college
women (107). Ward (95) reported a mean of 14.1 mm on

sabscapula skinfold meaSUPements for the female sub jects.
With the exception of the meah subscapula thickness found in’
the DE ~group, the D group, E group and the C group are at
the upper border of above the norm. fof mean subcutaneous
skinfold thickness for college women.
SUPRAILIAC: |
-The ANCV analysis revealed né significant differences
between the four gfoups on pre and post means for fhe
suprailiac’ skinfold '(p>0.05) (Table 7 and Figure 4). A
~slight decrease was found in the mean skinfold values for
the D group, from ‘13.7 -mm -to 11.9 mm, and.the C groub
(1478 mm to 14.7 mm). A small increase occurred in mean
skinfolds in the E group, from 11.6 mm to 13.2 mm. The DE
”group did not change in pie and post mean suprailiac
‘skinfold measurements (10.3 mm) (Appendix K-4). Data for
college women ranged from 8.5 mm to 1.7 mm (107). The C
group and D group were abo;e 11.7 mm, the E group at the
upper border line of this *Fange, and the DE group at
mid-range. ' , _,; |

Noland and'Kearney compared the effects of a specific
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and geneha] exercise pfogram on ahthropometric responses of
college women (74). The results - showed significant
alterations in the skinfold 1océted ‘at‘ the iliac crest
(suprailiac). A decreése occurred iH both ggoups. The E
group in this study had a slight gain in mean skfnfold
thickness. |
UMBILICAL:

The control group gained 2.8 mm in mean umbilical

‘skinfold ‘thickness, from 20.0 mm to 22.8 mm, when pre and

post data were analysed (Table 7). The D group lost 4.4 mm,

from 22.2 mm to 17.8 mm. The E-group gained 2.3 mm, an
increase from 19.1 mm to 21.4 mm. The DE group slightly -

~increased’ (16.3° mm to 16:4 mm) (FigUFe 3). The D group was

found to be significantly different from the other three
groups (Appendix K-5). Yuhasz reported a range of 12.8 mm to

16.2 mm for college women (107). A1l of the groups in this

- study are above the range for this age group.

Noland and Keaney found an increase of 1.6 mm in the

skinfold two inches lateral of the umbilicus (umbilicall -

I

(74). The exercise group in this study alsquained in mean
umbilicus thickness.
PUBIS: |

After the 10 week program, the resulfs showed a change
of ‘3.8 mm, from 29.3 mﬁ to 25.5vmm‘in the D group for mean

pubis skinfold thickness. The C group decreased slightly,

2.6 mm to 29.3 mm (Table 7). The E group and DE group °

gained in mean skinfold thickness, from 28.7 mm to 29.9 mm

S
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(1.2 mm difference), and from 23.9 mm to 24.2 mm (.3 mm
~difference) respectf?ely (Figure. 3). Upon Scheffe post-hoc
analysis, the D group d1ffered 51gn1f1cant]y from the other
three groups (p<0.05) (Appendix K-6). The norms reported for
this skinfold are from 13.4 mm to 18.0 mm (107). A1l of the
grouhs are . above the norm for bubis sginfo]d. Jok1 (48)
.stated‘thaf the abdominal skinfold: may large]y represent
‘exeess subcutaneous  fat deposifs more than the otherd
skinfolds measured at other sites on the body .
FRONT THIGH: - I

The ANCV showed that ‘the mean front th1gh skinfold in
}he C ‘group increased s]wght]y, from 40.6 mm to 41.2 mm
~(Table 7). The D group decreased fr0m 40 7 -mm to 37.8 mm, a
‘d1fference of 2.9 mm. The E group also reduced mean sK1nfold
thickness, a change from 38.9 mm to 37 5 mm (1.4 " mm loss) .
The .DE ‘group lost 4.5 mm, from 38.0 mm to 33.5 mm
(Figure 5). The Scheffe contrasts showed ~significant
differences between | the.‘ C group and the: DEV group
{Appendix K-7){ The DE group lost the most front = thigh
dsk1nfold thickiness, although the D and E groups a]so_reduced
at this site. The range reported for this skinfold from a
sample of college women, was from 22;9 mm to 26.1 mm (107).
The women in the present'stddy are well above this range.
REAR THIGH: |

The CAgroup increased from 31.1 mm to 31.7 mm in mean
rear -thjgh» skinfold th1ckness over the 10 week time per1od

(See Table 7). The mean rear thigh measurements of the D
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group did not Ehange'(28;7‘mm). The E group increased mean

skinfold thickness trom 25.7 mm to 29.3 mm, a gain of £

3.6 mm. The DE group reduced 3.4 mm, from 27.9 mm to 24.5 mm

(Figure 5). Differences were found be tween the C group and

the DE group and between ' the DE group ~and the E group_

'(p<o.05), when the post-hoc  analysis was done

(Appendix K-8). The DE group reduced the most in mean rear.

. Lo .
thigh skinfo]d thickness (p<0 05). The range for mean.

sK1nfold thickness found for this site is from 25 3 mm “to
29.5 mm for college women 107)J The only group above the
range was the C group. |

CALF:

The analysis of covar1ance fatled to show s1gn1f1cance’
in the mean calf sk1nfold th1ckness at the p<0 05 level. The .

C group, D group and E group showed increases in mean calf

sK1nfold measurements (39.8 mm  to 41.0 mm, 37.4 mm to
37.8 mm, and 35.9 mm to 38.2 mm respect1ve1y) The DE group
reduced mean calf sktnfold slightly, from 36. 3 mm to 34.0 mm

(p>0.05) (Table 7 and Figure-4). The ANCV table is found in

Appendix K- 9. Other data ranged from 18.3 mm to 21.1 mm for

&

college women (107) The four groups in this study were

above the range for mean calf skinfold thickness.
SUMMARY :

The women who volunteered for this preject were

compared to o*ner women of college age w1th regard to mean;

“skinfold tﬁ?@?ﬁésses The women in the present study are

above the average on most of the mean>skinfo]d measurements.
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Ho%ever, fheymare not obese.according to their mean trfeed
skinfofd‘ measures.;Results of the 10 week study showed that
the-contrel'groupvincreased’slidht]y on most -of the mean
skinfold va]ues (d)OiOS).VA,sma11 decrease was found in thé

mean suprailiac and pubis skinfolds. The diet group showed. a

significant decrease in the tr1cep, subscapu]a and umb1]1ca1"

skinfolds and a nons1gn1f1cant.reduct1on'1n mean supra1]1ac.

‘; .
pubis and fropt thigh measurements. No change was found in.

the mean_rear'thigh 5re and pdsf values. The exercise group

“did not 'show significant differences on any of the mean

skinfold sites. Slight increases were found in all of the

mean skinfold measurements in the E group after the 10 week
study, except for the .front thigh stnfold which resulted in
a decrease. Significanhce Was fdund in thelDE group:on the .
pre and post-values for front thigh and rear thighk skinfold

thicknesses A sl1ght nonsignificant reduct1on was found in

“,the post measurements for the calf7sklnfold No . change was

N |
reported for the trjcep and suprailiac sk1nfold sites. Small

inoneaSes,wererfOUnd in the mean post subscapula, umbilical
and pub1s sk1nfold measurements The only decreases;in mean
skinfold th1cKness in the DE group was in the . lower Nimb
measurements, w1th the front th1gh_and rear thigh skinfolds
significantly different from the other greups. The E group

only showed a ‘reduction in the front thigh skinfold

(p>0.05). The D group showed a 31gn1f1cant decrease in three

of the five upper body measurements. Tr1cep, supra1]1ac, and

umbilical mean post skinfolds were found to be significantly
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hdifterent in the D group cdmpared to the other threevgroups

.‘The D group was the only treatment that showed a reduction

in the upper body area. In add1t1on, a slight decrease was

'found in the front thigh mean post skinfold site.

C. CIRCUMFERENCE MEASUREMENTS' | o o

The pre and post mean c1rcumference measurements for

the four groups are presented in Tab]e 8. The ANCV showed‘

significant d1fferences‘ on the waist, hip, thigh and calf

.cirCUmferences (p<0.05) (Appendices L-3, L-4, L-5, L-8

respectively). The upper arm and bust measurements were not

s1gn1ftcant (p>0 05). Research on the effects of diet,

exerctse, and the combtnation of the. two regtmens on

1nd1v1dual c1rcumference measurements is 1ack1ng for co]lege

age women S - N o .

UPPER ARM: . ) | | SRR

P

After the -10 week® time period, there were - no

significant differences among the four groups on upper.  arm

c1rcumference (Tab]e 8 and F1gure 6). The four groups showed

slight decreases i - post mean -upper -arm circumference.

'measurements, The C group showed a reduction of .1 cm, from

28.3 cm to 28.2 cm. The D group decreased from 28.2"em to
O . 0 ;

Upper arm circumference measurement, was

»

group ~from 2816.cm to 27.5 cm and fhe/DEe
fo 26.6 cm (Appendix L-1). Katch and -

‘ﬂ that the average value for young’ women

e i

T NRe N R
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TABLE 8

EFFECT OF 10 WEEK PROGRAM ON CIRCUMFERENCE %
MEASUREMENTS
‘ o ~ GROUPS
c b E DE

PRE POST PRE POST PRE POST PRE POST

UPPER ARM 283 28.2 28.2 26.5 28.6 27.5 26.7 26.6
,lcm t 1.51 1.88 2.81 1.39 3.56 2.06 2.18 2.25
‘BUST $90.3 89.7 91.6 89.1 89.2 88.2 89.2 87.8

s s 4.91 5.90 5.24 3.21 2.86 4.93 4.58
WAIST 74.5 77.8 74.5 73.2 71.6 72.4 70.5 72.0
-(Qm' + 3.97 5.54 6.36 5.35 5.95 4.75 4.86 6.88 -
HIP 99.1 98.8 98.1 94.7 96.5 95.6 97.0 94.3

- £:2.61 3.64 5.21 4.73 5.26 4.47 3.7 4.00
THIGH . 56.7 58.9 54.6 54.3 54.5 54.7 54.7 56.0

T 231 4.00 4.08 13.33 2.46 3.26 3.77 3.50
CALF . 36.2 36.2 '35.8 34.8 35.3 35.1 35.0 34.5

om .

2,40 2.31 2.08 2.27 1.92 1.84 1.62 1.44

¥'meaﬁtsd . |
725.27¢m>with a range of 23.1 c& to 27.3‘cm. Wa%duf95) found -
'his ‘tﬁﬁrty—six' female " subjects - had a mean of 27.1 cm}on
biceps ciﬁcumférencé. Ydung (104), fd -assessfhg tﬁé bOdy
composition of yoUﬁg womehr’ found a.  mean biceps
¢Trcumfefehce:0f’27.25 cm (mean’age;of 20.36 years). .With
the éxcepfjbnsdf'thegDE grohp, the women aréraboye the range
_on:méan upper ar; éircumferénce measures. ’

BUST: "   o R

“An ANCV indicated no difference on the pre and post
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means for bust measurements between the groups (Table 8 _and
Figure 7). The C group decreased from490.3 cm to 89.7 cm,
the D grbup reduced from 51.6 cm to 89.1 m, the E group
dropped from 89,2 cm to 88.%}cm and the DE group-decreased
from 839.2 cm to 87.8 cm (Abpendix L-2).
WAIST: o ‘
bThe waist"circumference} was significantly ;different
(Table 8 ahd_ Figure 2). Scheffe contrasts showed a
.ngjgnificant difference between the C and D groups The
control ‘group gained' 3.3 cm, from 74.5 cm pre mean waist
measurement to 77. 8 cm post measurement The D group reduced
1.3 cm, from 74 5 cm to 73 2 cm. Both the E group and the DE -
,group had nons1gn1flcant increases in mean ’wa1st measures
over the 10 week treatment, from 71.6 cm to 72.4 cm and frqm :
70)5'cm to 72.0 cm respectively. The D group w;s‘ the only
group to reduce mean ' waist cireumfenence ‘measurement
(p(0.0S). The norms range'?rom 60.6 cm to 76. 76 cm  for
college women (95 85,104). The four groups were within the
mean range for wa1st c1rcumference for college women.
HIP: o | |
‘After fhe 10 week program, the four groups showed 5'

decrease“ in mean hip circumference (Table 8 and Figure 8).
The C group redpced from 99.1 cm tg»98.8 cm and the D 'groue
decreased from 88.1 cm to —31;7 cm. The E group showed a
reduc}ion of 96.5 cm to 95.6 cm ¥nd the DE group decreased
from 97.0 cm to 94.3 cm. Upon post-hoc .analysis
(Appendix L-4), significant differences'were found between
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3

the C and D groups and the C and DE groups. In addition, a

difference was found 'befween the D group and the E ghoup
(p<0.05). The D group decreased the most  in  hip
circumference measurement although there was no difference
between the D and DE groups onlmean‘post values. Mean valles
on hip circumference for college age women were found to be
84.9 cm (95), 92.68 cm (85) and 97.36'cm (104). The C group

and the D group in this experiment were above the mean

values and the E group and the DE group were within the

limits of other studies.
THIGH:

Significance was found after an ANCV was done on the
pre and post values of the thigh circumference (Table 8 and
Figure 9). The post-hoc analysis revealed that significant
differences were found between the C group and the D group,
and between the C group and the E group (Append1x L-5). The

C ‘group gained sl1ght]y in thigh measurement , 1ncreas1ng

from 56.7 cm to 58. 9 cm. The D group decreased in mean thigh

c1rcumference from 54.6 cm to 54.3 cm. The E and DE group
increased in post mean measurement, from 54.5 cm to 54.7 cm
and from 54.7 cm tof56 6 cm respectively. Young found a mean

thigh 01rcumference for college women to be- 57 59 cm (104).

Y
Sloan (85) reported a mean thigh circumference of 54,33 cm .

for his female subjects.  Katch and McArdle found a mean
|
value of 55.5 cm| in thigh measures for women between
. | ‘
17 and 26 years. The women in this study had larger mean

thigh circumference measurements than Sloan had reported,
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similar values to Katch and McArdle, and smaller mean thigh

measurements than the women in the Young Study.‘

- CALF:

The pre and post mean calf circumference measurements
‘are found in Table 8. 'The ANCV on this . measure showed
significance (Appendix. L-6). The C group mean pre and post
values did not chénge‘(36 2 cm). The D group, E group and DE

group showed decreases in post mean measures. The D group

. changed from 35.8 cm to 34.8 cm, the E group reduced - from

35.3 " cm to 35. 1 cm, and the DE group decreased from 35.0 cm
to 34.5 cm’(Figure 9). The Scheffe contrasts revealed a
s1gn1f1cant d1fference between the C group and the D group,
and the D group and the E group. The mean calf measurements
for College women were found to be 34.7 cm (53), 35;55 cm'
(104) and 36.6 cm (85). The }values for  mean oalf
ciﬂtumference measurements for the D- group, E group and DE
group of th1s study were similar to the women in ~the Young

report (104). The C group had mean measurements close to the

values shown by Ward (95),

- SUMMARY :

~There was no difference found on the upper arm
comparison and the bust comparison = for the four groups
(p>0.05). A11 four groups on both measures showed a slight

mean post reduction in circumference measurement. The post

mean waist value was s19n1f1cant1y d1fferent between the C

group and the D group; the C group showed an increase in

mean.value and the D group a decrease in mean value. The E

v
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and DE groups increased in mean post measurements ATl the
groups reduced in mean hip c1rcumference w1th s1gn1f1cance“
found between the C group and the D group, the D group and
the. E group, and the C group and the DE group The thigh

‘mean post measures showed  a decrease in D . group

circumferences, with a gain in the 'other three groups.
S1gn1f1cance was found between the ¢ group and the D group,
and _the‘ C group and the E group. No change occurred in the

pre and post mean calf c1rcumference measures foru'the C

‘group. The D group, E group ‘and DE group decreased sl1ght1y

A d1fference was found between the C group and the D group, -

“and the D group and E group The C group showed an 1ncrease

in mean waist and thigh measurements ‘after lth 10 week

" program, a reduct1on 1n mean upper arm and bust measures and
remained the same on mean calf circumference. The D group

decreased on all the mean c1rcumference measurements w1th.

s1gn1f1cance found oh  mean wa1st hip, thigh, and ca]f

measures. The E group showed a reduction“in mean post upper‘/

arm, bust, hip and calf circumference. A mean gain occurred

in waist and thlgh measurements with a s1gn1f1cant increase
in th1gh c1rcumference The DE group showed a reduction on
mean upper arm, bust, hip,‘and calf measurements (the calf
measure was found significant).'A gain was noted in the mean
waist and thigh c1rcumference measurement for this group
When mean CIrcumference measures from the women in th1s‘
study were compared to the normative data, most of the

measurements were in the upper range or s]ight}y_above
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normal.

~ D. FAT-FREE WEIGHT, BODY DENSITY, PERCENT BODY FAT:

~ The ‘effect of the 10 week program on mean_ fat-free
weight,,body‘density and percent bOdy fat measurements are
‘found in Table 3. The ANCV per formed on these variables
resulted in s1gn1f1cant differences :on body density -and
percent body fat measurements (Append1ces M-2 and'M;B,
respect1ve]y) Fat-free we1ght ‘was . found to be
nonsignifiCant.'tAppendiX M-1).
FAT-FREE WEIGHT:

The ANCV showed no s1gn1f1cant differences between the
'*fdur groups on pre and post means 'tor fat-free weight.
'However , slight 1ncreases were noted for all of the groups

(Table 9). The C group ga1ned from 46..1 Kg to- 46 5 kg and
the D group 1ncreased from 43.8 Kg to 44.6 Kg. The E group
increased post mean fat- free we1ght from 43.3 kg-to 44.9 Kg

g

gure 10 and

and "the DE group - from 45.0 kg to 47.0 kg
Append1x M-1). Young (104) reponted,aimean fat-free 'weight
of 42.2 kg for young women. The subjects in this study have
more mean fat-free weight than the women who participated tn
the Young study B

~Zuti and Go]d1ng (108) found a decrease in lean tissue
: (p>0 05) over the 16 week treatment per1od in the. d1et only
group, even thngh average protein intake was more than
adequate. The exercise group and - the ,combtned diet and
exercise vgroup showed a slight gﬁn'in liean tissue. The

LS
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TABLE 9
_EFFECT OF 10 WEEK PROGRAM ON FAT-FREE WEIGHT x,
BODY DENSITY *, AND PERCENT BODY FAT *
GROUPS

c D E DE

PRE  POST PRE POST PRE. “POST PRE ~ POST

FAT-FREE  46.1 46.5 43.8 44.6 43.3 44.9 45.0 47.1
. WEIGHT . : |

K .§1 ‘ .
t 4.33 4.53 4.05 5.20 4.3 4.08 3.95 -4.38
. BODY 1,038 1.038 1.033 1.044 1.039 1.043 1.043 1.052

DENSITY : |
| 0.005 0.005 0.009 0.011 0.009 0.009 0.008 0.009

PERCENT  26.3 26.0 28.2 23.7 .25.9  23.9 24.0 20.2

BODY FAT : - o |
’ 2.30 1.94 3)91 4.75 3.89 3.87 3.30 3.52
{ .

I+

1+

* meanisd
results of the presenf~§tudy showed no dlfference between

the D group, E group, and the DE group, all ga1ned mean

' fat-free we1ght.

Gjnando]a (37) found a smal) increase in jean tissue in
glthe low intensity group. The exeﬁcise group in tHis study
a]sO"ethed, a slight gain. Malsbury ‘(61)‘ reported no
significant difference betweee the Tow and high intensity
- exercise ghoups in féf-free wefght measures.
'Exerciseﬁmay contribute to the preservation of 'lean
- body  mass especially when/the individual is on a restricted
diet (55,69,78,79). The DE group in this study slightly
gained fat-free weight; however, the D group did not iose.
BODY DENSITY: ‘

After the 10 week program, the mean body density’

" measurements were found to be significant (Table 9 and
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?

Figure 11). Upon analysis of the Scheffe contrasts ‘the

d1fferences were found between the C group and the D group
in

and the C group and the DE group (p<0.05).<Body density

the C group did not change over the 10 week time period
(J.038). The D group increased in body density measurement,
from 1.033 to 1.0441 The E group and_the’DE group also
gained, from 1.039 to 1.043 and from 1.043 to 1.052,

/respectively. There was no difference between the D-group, E
}group, and the DE"groupj however, the D and DE groups gained
more post mean body density. | ‘ ‘

-and Kearney reported a mean of 1.051 and 1 048

(74)

Noland
: body density for the local and general exerc1se groups
a mean of 1.034 in body density measurement of

(104) (85)

- Young found

young women (mean age of 20.36 years) Sloan -

reported a mean body dens1ty of 1.047 for 50 young female

students. The women in this study had lower mean body’

density measurements . than the women in tne"Notand and

Kearney report and the Sloan study, but were similar to the
Young subjects. | |

body density

_Zuti  and  Golding (108) found that
significantly increased in}the D group, E vgroup. and DE
group over the . 16, week time period. The women in this
_ experiment_also showed an increase in mean body density .

measurement, however, a
between the C and D groups
PERCENT BODY FAT:

The ANCV performed on

significant difference was found

and the C and DE groups.

the pre and post measurements
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indicated a signtftcance in percent body fat. Post hoc

- anaTy515 showed s1gn1f1cance between the C and D groups and -
the C group and DE group (Appendtx M~3) The pre mean
'percent body fat measure was 26.3% for the C group, which
'decreased to 26.0%. The D group Tost 4.5% mean body fat,
'from 28 2% to 23.7%. The E ‘group decreased from 25. 9% to
23.9%, a Toss of 2. O% The DE group reduced from 24.0%

20.2%, a reduction of 3. 8%

_ Percent body tat vaTues ,for’ the women 1n the four
groups in thTS study ranged from 20. O% to 34. 6%, which fell
into the range of other-;reports_ on osedentary women
(55 61, 99 104) Some authors have considered a percent' body |
fat  of over T3O%‘_ as  an 1nd1cat10n of ~.obesity -

_(22,48,53,61,97)."Other‘-reports have ‘ stated '35% ‘as

'borderTirmaloF"obesity_t63y104)< Eight of the women' in th1s

study were. over 30% body fat but ~all were vunder “35%
(Appendix N). .
Noland and 'Kearney» reported that there was no.

signtficant difference between‘ the local.  and generaT‘

exercise groups on pre and post measures of percent body fat “

J‘;(74)_ The pre mean for percent body * fat was 20.58% and

20;404 for the - local :and generaT _exercise groups
respectively. Weltman et al -(96) foUnd ‘a significant

decreaSe in percent body fat after the 10 week treatment 1n_1

~the D group, E group, and DE group ‘The DE group in thg';’

Weltman report showed a s1gn1f1cagtly greater;reduction Tn

~ percent body fat than any other group (3.60%). The D grbup o

»
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o0 &
L .

had a gfeater significant reduction in percent body fat than
the E group. In this study, the D group reduced the most
percent body fat (4.5%), followed by the DE group with a
loss of 3.8%, énd the E group with a decrease of@?!O%. Thé1b
and Dg.groups.were not sfgnifiéahtly different*kfrom' each
Gther. | | | |

'Mélsburyi (61) found no difference between -the high and
low intensity exeréise groups in  percent  body fat.
'Girandqla, (37) nf0und a .significant' dec;ease in the low
Fintensity groub of 1.1% body‘fatf The exercise Qroup in this’

. experiment losty 2.0% (p>0.05).‘,' “

© SUMMARY : | |

-~ After the. 10 week time.period,‘the fouf groups slightly
éained in fat-free weight. The D group did not lose fat-free
tiésug as Zuti and{Golding (108) reported in their 16 week
;Gétudy; Had the durdtion of this probram been %df the same
vlength, perHaps a déCEease' in fat-free weight wodld h;ve
beén,seen in thé D grbup.kThe E group and the DE group
pfeseFVEdA fat-free tissue which s in ;agreement with the
literature (55,69,78,79,108).

‘7>'Signjficant incréases in bOdy densjty were ‘cohcomitant
with- losses in percent body‘\fat. The’ D group showed a
greatervbut hof siQnifiCénf deérease -fn percent @bdy fat
when ; compared to the E and DE,grqupé. The diet group had a}
“higheh meah;§gé»thah therbthebfthréé: groups . Becausé this
gfoup was volder they may haVe‘:been more reSponsible in

adhering tb\a7diet/prograh4which'in thn may accobnt for the
« . , o ‘ i - : S
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greater decrease 1in percent body fat. Other . research
reported that a combined regimen of diet and exercise was
the most effective way of controlling adiposityv The D group
and. the DE group were not significantly different in body
density and percent body- fat meésures. The literature also
"claimed that a dietary restriction will produce losses df
lean body tiésge.JThe D group in this study however did not -
lose fat-free weight and even showed a slight gain in
tissue. Perhaps, if the duration of the restriction was
']onger, there may have been a reduction in fat-free weight
~shown. |

In retrospect, the diet group decreased. skinfold
thickﬁeSs in all- but the rear thigh and ca]f skinfold
measurements. Thé post mean circumferencé‘ measures all
decreased when compared to p;e mean values. fFat-free weight
increased slightly énd body weight décreaséd significantly.
Body density {ncreased’with a concomitant reduction of mean
percent body fat measurements (p<0.05). The change in body
weight was a result of Sody composition changes. |

The E group gainéd»mean body ;eight and increased in
all mean'skinfold measurements except for the front. thigh
skinfold. A reduction of mean circuhference measurement was
found in upper aﬁm, bust, hip, and calf. An increase was
recorded in mean post waist  and thigh circumferences.
Fat-free weight ihcreaééd slightly and body density also
“ingréased} A reduction in bercent body fat was reported even

though most of the skinfolds taken resulted in an increase

4
B LY

. '/‘
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in measurement. It may be that body weight increased because
~of  the slight increase in fat-free weight. The reduction in
/ﬁean percent body fat mey be due to’ a change in internal
2 body fat which cannot be accurately assessed by skinfold
measurements alone.
The DE group showed a small decrease in body weight.

Mean 'skinfold measurements did not show much difference
between pre and post measures except fof the front th1gh and
~rear thigh, which decreased significantly. Ctrcumference »
values showed a decrease in bust, hip, and calf. Increases |
occurred in waist and thigh circdmference measures. The
increases in circumferences occurred in the same sites as

the E group. Fat-free weight increased sl1ght1y The DE

group showed 51gn1f1cant changes in body density and pe;cent

body fat which were also. found in the D ‘group, although no
d1fference was reported between the D and DE groups. The'
decrease in body weight cobld be attrlbuted to the reduct1on

in body fat. However, the changes in body composition may

have been due to internal body fat reductions which cannot

be Pecorded by skinfold assessment.

.The C group showed increases in mean measureMentsvtor

did not change on most of the variables The D group was ,;J
51gn1f1cant1y d1fferent from the C group in mean body we1ght
measurements, tricep, subscapula ‘umbilical, anda‘pubis

skinfold measures. The D group also differed from the ¢~

group ~ (p<0.05) in waist, hip, - thigh, and -calf

circumferences. Significance was also found between the ¢
' . y

. .
»
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and D groups on body ~density and percent ;‘bpdy : t
Mmeasurements. - . | T ”;

The only significant difference found between the ¢
group and the E gFBUp was -in thigh circumference measures.
The DE group was different from the C gréup on body weight,
tricep, front thigh, and rear thigh skinfolds. Significance
was noted between the C and DE groups on_hip ciréumferehce‘
only.’ »

The D Qroup and DE group diffefed only  on subscapu]a,
umbilical, and pubis SKinfola measures. No differences were
found between fhe D and DE Qnoups on’ ciréumference
measurements. }Nonsignificancé was also shown between these
groups>on fat-free weighﬁ, body dénsity, "and percent bodyr
fat. The E group differed from the dE group only on mean .

(

rear‘skinfold.



V. SUMMARY AND CONCLUSIONS

The purpose of this study‘was to examine the effects of .
\a low-energy diet, an exerciSe;,program and a combined

program - of the same diet and exercise on changes in body

compos1tton of women and to compare the effects of the three

treatments to a control group with no restrtcttons

Forty-seven sedentary women were randomly ass1gned to_

one of four groups: a contro] group with no restr1ct10ns a

1ow—energy diet group, an exerc1se program three t1mes per:

week, or a combined program of: the same diet and exercise

protocol. The duratton of the study was 10 weeks.

"The changes ‘in body compos1t1on were assessed by

skinfold measurements: " subscapula suprai]iac, umbilical,

\pubis, front thigh, rear thigh, and calf. Circumference ..

measuree.from upper arm, bust, waist hip, thigh, and calf
. were also taken Fat-free we1gﬁ?’ body density, and pe?cent

body fat were estimated from hydrostat1c weightng. The

average week]y ‘weight of each group was also-reeorded for

the 10 weeks A one-way analy31s of 'covattance (ANCV) was
" }used to determtne changes in pre and post mean variables.

_ A. CONCLUSIONS:
conclusions were made:

Body weight alone does not reflect. changes in body

74

o, Within the limitations of this study the following
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B. RECOMMENDATIONS:
1)
, combihed‘brogram of diet and exercise on the body

2)

4)

‘composition ‘
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. F
SK]nfo]d measurement alone is not an accurate assessment

of changes in body fat. ‘
Percent body fat may be decreased by the reg1men

followed by the diet and the diet and exercise groups

In general, ?it appears that skinfold measurements are

best decreased by the program followed by the diet

group.
53

DGenera-]ly, it seems that circumference measures are best

reduced fo]low1ng the program of the d1et group
Fat- free weight does not decrease regardless of - diet,

exérc1se, or diet in combination with exercise.

AN
More" research is needed to asse§%/;' e effects of a
composition of women.

Fitness levels. shou]d be determ1ned before an exerc1se
program of this type be utilized.

Daily energy expenditure should. be4 assessed  in

combination with daily -‘energy intake levels
preprogram and eXperimental conditions.

A research design utilizing .a blocking variab¥

equate the groups may be advantageous.
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ALPHABETIC CALORIE CHART



. ALPHABETIC

CALORIE-CHART

>

Food . Calories
A
Abalene, 4 oz, canned . 90
Almonds: .
dried. 1/2 cup shelled . . 425
roasted & salted. 1/4 b. 711
roasted & salted. 10 nuts _ 63
roasted & unsalted, 10 nuts 61
roasted § salted, chopped, 11 37
Anchovies, 4 filets, canned 28
Anchovy paste; 1 o1. ' S 40
Apple, -1 med. fresh ‘ 10
1 large fresh n7
1 cup shces 83
I large baked _ 158
Apple brown Betty. 1/2 cup 175
Apple nice, Boz 125
Apple pie, 1/60f 9° pe’ - 373
Apple sauce, sweetened, 1/2 cup - 100
Apple sauce, unsweetened, 1/2 cop - 50
Apricots, fresh 3 average 58
Apricots, sweetened canned, 4 halves - 165
Apricots, dred 1/2 cup 195
. Apricots, frozen, 1/2 cup sweetened 128
Apricots, stirained, canned | o2. 17
ﬁzzus, 6 spears, canned 20
Asparagus, 6 spears. frozen 20
Asparagus, boded. drdmed 6 19
Avocados )
1/2 average Caforna 185
172 aveqage Forda 157
B8
Bacon, 2 sices broded or fred dramed , 98
BBacon, Canadun 1 sice broded or fred, dramed 57
Bagel, medum . 125
Bamboo shoots, 172 cup raw o 20 .

T—"Tabl espooﬁ .

Banana. | large 120

' > " Calories
Food
Beet greens, boded, 172 cup 11
Beets: 1/2 cup. boded. drameg v 25
172 cup. canned w/lique 45
1/2 cup, canned, dramned ° 30
Biscuits, 1 medum 130
1 smak - 82
Blackberries, 1/2 cup fresh 4z
1/2 cup canned, heavy syrup 114
1/2 cup jice packed. w/iqyed 65
1/2 cup water packed, w/qud o 50
Blod pudding or sausage, 4 o7 ’ 447
Blintzes, 1 smat 152
Blueberries: 172 cup fresh . : ki
canned, 1/2 cop with syrup 126
canned, 1/2 cup water packed - 47
_ troten, 1/2 cup sweeténed 90
frozen, 1/2-cup unsweetened 40
Buefish, baked, 4 o1 with 2 tsp butter 168
broiled. 4 oz th 2 tsp. bytter 180 -
fried, 4 o2 30
Bockwurst, 4 oz, on
Bologna, 2 o1 all meat 50
. Bologna. 2 oz, with cereal 45
Bouifon cube, 1 cube 5
Boysenberries. canned. 172 cup with liquid 45
frozen. 1/2 cup sweetened 72
Brains, 4 01, raw . 150 -
Braunschweiger, ¢ o7 364
Bran! nuls:- ’
174 b shetied 740
172 cup shelled 458
bop - 100
Bread:
Itakgn, shee 56
protein, slce 45
pumpernickel, 1 skce 74
raisin, 4 shce 63
rye, | shee 55
white, | shice 60
_Whdle: wheat, | sice 55
Bread sticks, 1/2 ib. salteq < 87
Breadcrumbs, 1 T'dry. grateq 25
" Broccoh, 2 Ige. spears 65
boded. drained. cut .1/2 cup 20
frozen, 1/2 cup chopped 28
frozen, 2 spears 55
Brown betty, 1/2 eup 250
Brussel sprouts, 1/2 cup boded 25
frozen, 1/2 cup 3 35
Butter 1T salted or unsalted 100
Buttermifk 8 0z, glass 85
Butlerauts, 4 —~ S nuts

95 -

88



Banana. 172 cup fresh sices 64 o
Banana cream pee 17601 9 pe 300 Capbage:
Banana {pitter | ‘ ’ 180 1/2 cup raw. chopped 12
Batley. 27 pearted, dry 98 172 cup white boded. draineg® 17
Bass. baked or broied, 4 o7, 180 1/2 cup red. raw shreddeq 15
Bean sprouts, raw, 1/2 cyp 16 Cake: o
Bean sprouts raw. 172 cup soy ‘ 25 angel, plain 3" sfce LY
Beans: , ) cheese. 2° sice * 250
172 cup baked, canneg 160 cup cake. | average, plain 130
, 4 01 canned barbecye . 124 tup.cake, 1 chocolate * 200
b butter. frozen, 172 cup : !jg;, 313 frunt cake. 174" shce 0
green. 1/2 cup cooked- e gingerbread, 1 med. sq 180
" green, canned, ] oy, .6 ieby 1ol 1 med. sice 150
kidney. 172 cup cooked ) ‘118 .marble. | med sice 180
Wna. 172 cup cooked or canned 20 poynd, 1 med siice 125
bma, 3 1bsp. frozen ‘ "110. sponge, 1° sace - N 77
navypea. 1/2 cup cooked 118 Candy: almond- joy IO/ bar : 235
Soup. home made. | cup 0 ° cch‘oliﬂ?}ﬁllh, 1oz 143
wat 1,2 cup boied 16 " .chocolate fudge | oz 128
™t canned 1/2 cup with tquig 23 - qum drops, ) large " sg
WAz frozen, 1/2 eup eyl 25 jely beans, 10, or ] ¢z, 10(
Beans & trankturters, canned 4 oz, 164 juwbes. 1pc. i
Beans & groundbeef, 4 o2, tanned 140 Life savers, ab- fiafors, | pC.
© Beet: . ” : - lite savers, 1 pc. mint 8
brisket. lean & a1, 4 07" braised , 470 peanit brittle, 1 oz. - . 120
brisket. braised lean only 4 §1. 255 sourbals, ) 20
-broket. 3med shops. 350 Cantalgupe: .
huck. 40z lean and fat. pot roasted  4g7 1725 diam. melon 55
chuck. ground. 4 o 315 1/2 cup diced ¥
torned, 4 o7, 288 Cavietia, 2 o7, ) 288
<orned, 1/2 cup hash . 145 Carrots, 1 average raw 2
chuck steak, lean and fat, 4 oz, broded 5|7 172 cup canned with fquig kT
clud steak. lean. € o7 broded 278 Casaba meion, fresh, 8 o7, 30
(lank steak, 401 lean only. potroasted . 223  Cashew myls, roasted. saited or unsaleq, -8,
fean oaly. 3 o1 : 110 Catsup. 1 T o 18
round. 3 o1 197 Cavkflower. 1 cup coohed \ 28
fump. lean and fat, roasted 4 o1 237 Tewp frozen ( 45
Srbon. 407 lean broied 245 - Caviar granular, 1 51 5
Srba. 401 Jean and fat brodeg 555 Celery | stai 6
short rbs. 4 o) 489 1/2.cup raw, diced ]
steak, club, 4 o 330 1/2 ciup boded, drained 9
sleak, fiet Mugnon, 4 o, 400 »30up. 1 cup, creamed 200
stean tank 4 o7 280 - Cerea
sedk porierhouse & o; 290 albran |} cup 195
steak b 407 315 Cheerjos, 1 cup 100
$teak  lenderbn & o; 270 corn {lakes 80
Stew meal, chuck, 4 o7, 410 _ Cream of wheat, | cug)cooked 133
Slew meat, round, 4 oy, 35 Tarina instant cooking, 1 cup cooked 105"
tongue, boded. 4 o2. 268 Brape-nuls. 1 cup : 400
Bee!, corned, 4 0z, med. 121 boiked 425 srape-nut Flakes. | cup 150
lean canned, 4 o7, 210 oat fiakes, 1 cup 165
" Beel, chpped or dred. uncooked 4 o1 23 --0almeat, 1 cup cooked - - 130
‘Beel e, frozen '8 o7 pugueer 436 pep, 1 eup ' 106
Bee! stew, canned. 47¢. 90 pufled rice. | cup 51

-y




iy

o

‘.nce Krispres, 1 iup
© Shredded - whea! | biscurt

special K, 1 cup’ o

wheat, roked, | cup coohed
< wheaties, 1 cup

Cerveiat, sofl, 2 o2
Chard. Swiss. cooked V2ewp v
LCheese . :
blue or Rom:c(orr,l 0l
‘theddar or American, 1° cube
cheddar or Amencan, | cup grated
cheddar processed. | o1

Cottage checse, trem skim mik

treamed, | cup
creamed, 1 o2
uncreamec, 1 tup
uncreamed. 1.01
cfeam cheese ] o1
swiss, | 02, domestic

- Cheese deadles, 10 pes.

Cheese straws.; o1,

Cherries
raw, sweel - wh siems. l CuD
canned. redgsour pilted. Vcup .-

marashing, 21vem¢ bottied

. Chestnuts fresh. 2 Iarge

dried, Sheled’ 1/2 cup
Chicken, cooked . -
broded. 3 02 fesh only
fried, 1/2 breast’
~ ned. drumstick .
canned, boneless. 3 o1
3 daang.1/2 cup o a
pie 8 oz frozen )
stew. 4 02, canned
Chop suty. canned. wilk meat. 4 o1

- Chow Arin. chicken. cumcd without 1oodlf< Aot 43

- Colfee, ) cupiinstact siain

t

Clarrs
raw mea! only. Joz .
canned sob(s ,hd fiquig; 302
Fried, §°
steamed with- bullcr, 12
Cocoa. mix, powder, 2 heaping tsp
Cocoanat, fresh 172 cip. shredded
“resh, 20 se.x /7.
‘éried, 1/2 cup sweelened
Ceconut mAk, 1/2 cup.,
Cod. 4-01 broiled with bytter

Celtee. | cup, presareq, plain
Coohcs 1 bulter /
chocotate
chacoliste cmp
creme sandaich .
“tig newton . -
pnger snap
graham cracker
laman snap
lorna doone
malomar
Macaroon

1 oatmeal

1 peanut
S 1 sociat tea

— e - = - = - -

' }

Caloties Food Calories
106 % '
10 E W
"0 toes: . ! i '

m 1. whole large, raw 80
108 1 whole fried, med. 110
“ s 1 omeletie, plain ) 140
. -] cheese omelotie, 2 eges 300
. 1Spanish omelatte, 2 oggs . 335
105 :
10 F o
445 Fats, cooking & vegetsdls, 1 1 1o
105 Figs, 3 small raw 90
. , dried, large, 1 . 80
240 Fiberts, 10-12, shelled 95
% Fonan haddie, 3 o2, 100
195 Fish cakes, Icied, 2 . ) 300,
el Fish sticks, frozen, cooked, 6 250
105 Fiounder, % or. uncooked -85

. 105" Flounder, baked with butter. 4 o1 222
el Frankturters, cooked, 1 average - 150
128 Fruit cocktad, 1/2 cup canned w/syrup 100

Fruit salad, commed, 4 T 200
230 G BN
O Garke. raw, I average clove 3
B Gefute tish, 801 150
190 Gelatin, prepared, 1/2 cup 80
Goose, roasted. meat only 4'o1. °260
1S Gooseberries. fresh. 1/2 cup 30
155 Gooseberries. 1/2 cup canned, w/ Syivp 105
90 Grapefruit, raw, med -1/2 { 80
©o10 Grapetruit, canned w/ syrup, 1/2 cup 90
235 .(‘/npelngnl, juice. 1 cup. fresh 95
495 “ Grapefeuit, juice. frozen, sweetened 602" 350
94 CGripes. raw. American type. | Cup’ 68
13 Grapes, raw; European type. 1 cup’ 95
Grapejuice, boltied or canned, l cup 165
C Crawy 41 135-
85 " Gats, cooked. 1 cup . . 180
T 45 Gum, chewng, | stick ot 10
125 : . :
300 H
50 Haddock, frozen, 2 fdets. & o1 88
170 Haddock, 3 0z fried - 140
56 jam bght cured. tean and fat roasted. 3oz 245
179 shced boded, 3 ol 200
a spiced, cinned, 2 02, 165
995 “~canned, devied, 4 or. 400
37 Hazelnots, 10 100
7 Headcheese, 2 02, 155
O Heart, beef, tean, % o1 120
49 [~ chicken, & oz. boded 198
60 Herring: 1 medwm Atiintc 210
30 Lo Paific Cone
60 * kippered, 2 o1 00
3 - marinated with crnm 8. pc ) 140
18 pickled, Bismarck, 2 250
1 smoked, kippered, 4 o1. 40
38 hickorynuts, 10 small - - 170
- 60 Honey, 1T strained - . 68
85 honeydew melon, | wedge, med. 50
\ 61 orseradish, 11 ¥ '8 -
;: Huchieberries, | cwp - 8

S0
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. Comn:

I sugar Waker: .,
1 vanila wafer
<. ) walfle creme

1 ear, boded, drained. on cob

1/2 cup. boVed, drained, kernels - -

‘1/2 cup, ‘canned, cream style-.
1/2 cup. canned. whole kernels
1/2 cup, frozen, -nh butter sauce
Corn fritter, |
Cornstarch, 1 T
- Cowpeas. canned, 1/2 cup with iqmu
" Crabmeat, 4 o1. . .
" Crabapples, 1 sverage
Cracker meal, 1 T
Cuckers
nly, 1
saltines, |
sods, 1
triangle thing
triscuits
. iwieback
Cramberries: .
dresh, 1/2 . .
juice, cocktai 8 o7
sduce, jeled, canned ¢ o
sauce, whole, canned, 4 o1
Creaam ~
bght or table, 17
haff and hatf. 1 7
héavy, 1 T :
sour, 1 T
whipped, | T
Crisco, 1 T
Cucumber, | med. raw.-pared

D

Dandelion greens, raw, 1/4 .
Dates, natural, gry, |
Doughnuls, 1, cake type
Doughnuts; 1, jety - .
Duck. 4 or. meat oaly, roasted

18
14

48

10
69

10,

100
95

71
120
30
45

Sl

s
- 25,

22
30

100 ~

186

195 -

3
- 20

25
108
3

50
20

174
380

130

[ S

ke cream: »
chocolate, 174 pt,
colfee, 1/4 pt
custard, 1/4 pt . .
uil sherbert. 1/4 pt
stuuberry 1/4pt
-vanda, ) /4 pt
ces, 1/4 pt.

lce cream cone. sugar, |

lce cream sandwich, |

J

“Jams and preserves. al flavors 1 T
“Jekes 1T

Junkets 1/2 cup with -bole LITY
K
Kale. | cup dboded. drained

Kale. 1 cup frezen thopped
Kidneys. bee! or veal. & o1

- Kigneys. lamb, & o7

Kidneys. pork. 4 o1
Knockwurst, 4 by
Kohlrabr. 1/2 cup boded. draineg
Kumquals fresh. S average .
L
Lambd tiimmed cookeq -
. thop thick with pone broded |
. leam ang fal. ¢4 o)
" lean only. 26 02 .
leg. roasteq, lean ang 1a1 Joz
L only, 2.5 o1
shoulder roasted” lean ang 131 oz
. $houlder, roasted- tean only. 23 ¢;
Shish kebadb- 6 pcs
Lard, 1 T
Leeks raw | meg
Leman jince. tregh 172 cup
Colresh 14
canned os bottleg |1
frozen. concentrats |1

91

150
175
-1558
145
185
150

210

L}
e

ns

30
45
160
120 -

s

s
20
6

100
400
140
3%
130
85

“ 130

510
123
15
30

17
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Food Calories
Lemonade. 8 oz frozen diyled 110
- Lemonade pink, 8 01 froren dilyled 100
. Lemons tresh | aversge 20
Lentis cooked. 1/2 tup prhole 100
Lettuce Boston or Bibd 1/2 1h 25
lceberg 172 1b 28
Romaine. 1/2 1d 125
Simps.. 1721 Y 25
Lichee nuls § ) 40
Lime juice. 1T, Iresh 5
Lime yuice 1T, canred-or boltled A
Limeade. 8 01 glass frozen diluted o6
Limes | average fresh 20
Liver beef Ined, 2 o 130
Alves. Ined, 201 - 150
chicken, simmered 2 o1 -+ 99
tamb, 2 01 . broied 150
Liverurst, fresh 2 oz, 17
smoked. 2 ot 182
Lobster. camned or cooked. 6 o1 135
<Lobster. average. baked or bdroled 38
Lobster "tad. African. | broded 180
Lor ‘2 o1 . 190
M .
" Macadamia nuts, 10 nuls sheed 170
. Macaron 172 cup boded B 10 M . 95
. ” ' . l‘ 20 78
» Cup wih cheese 235
Machml broded. 4 o2 w/bulfer 262
canned with iqud 4 or 205
sallgg. 402 250
Maited mik' postg(}\j/ﬂ 100
Mango | ayerage lresh 130
Margarine, 1 7 100 .
' pat or square .50
Marmalage. } T 55
Mavornaise. 1 T 110
Meat ‘loat. beel & pork. 2 sices 500
le‘albals. 2 average 300
Melon balls, frozen 4 o2 , 38
Mk cow's, B oz glass whole 160
_ buttermdk, 8°1. glass, cultured 8
flwd. non fal, B oz glass 90
eveporated, unsweetened. )c{p 345
condensed, sweelened. | 1 65
dry whole. | cup _ 515
dry. nonfal. instant. 1 cup 250
chocolate flavor 1 cup 190
Melasses 1T light cane , 50
1T blackstrap 43
Mutling bran, | average 105
. blueberry 1 average 125
corn | average 105
_date. 1 average 14C
English, | average 125
nsin_ Loaverage 130
whote wheat, | average 120
Myshrooms raw J/4 b ) 30
canned 4 o7 wilh hquid 20
Mussels, faw. meat only 4 o1 108
Mustard. prepared 17 10
NS
Necthrines | average lresh 30
Noodles. egg. cooked §/2 cup 100
550

Noodies frred canned & OF
Buls see wdrvidual hslings

\w'

A g2

F ood Calones
R ’
Parstey. raw |1 R
. Parships. 172 cup boded: dumeo 5C
Pastrami 2 02~ (WA}
_ Pate.de lowe gras canned | o; 131
Pastry, apple turnover | L1210
Danish, 1-small - 205
. Peaches. | average lresh 35
1/2 cup canned w/ syrup 100
1/2 cup dried 210
1/2 cup. sweetened trozen theeg I‘OO
Peanutl bulter 11 . 95
Peanuls. ram 174 b sheleg 640
Croasted. 174 1b shelled 660

" roisted &salted 1/4 1b 660
Pears 1 fresh average 100
172 cup canned. w/syrup 9!
1/2 cup dnied "l14
Peas fresh. 1/2 cup bolu ) A\ 58
canned. 172 cup -/ium 0
frozen. 1/2 cup ' Jili
spht, boded 1/2 cwp 118
Peas & carrols. 1/2 cup Irogep 5]
Pecans. whale, 6 105
17 chopped 50
Peppers raw green | average - . 15
, raw red | average 20
Perch. 4 of 1aw. white 13%
Persimmons | average 85
Pltklt rebsh 1T barbecye k)|
3 L F hamburger 18
. 17 swent 18
Pickles. | Iugs [T} 15

. 1 large sour s
1 average swiet 30

Pie. 1/7 of 9° diam pie )

apple. 1 sector 345
cherry. | sector 355
custard, ] sector 280
lemon meningue, | sectors 305
mnce, 1 sechor 368
pumplin, 1 sector 275
Pa(: teet, borted. 3'n; 130

pickled, 3 oz s
Pimienlos, | average, canned 10
Pineapple, 1 slice, tresh . 45
) large skce canned. w/syrup 90
172 cup trozen, sweetened. chunks 100
Pineappie juice. 8 o2. glass unsweetenzd canneg 138
frozen, unsweetened. 8 o1 glass diuted. 130
Pineapple-grapetruit juice, canned. 8 or giass 135
Pineapple-orange juice, canned, B o2 glass 135
Pine nuts, 1/8 1b  shelled, ' 310
Pistachio nuls. 1/B 1t sheWed 338
Pirza pie average wedge 240
Plums, | fresh average damson - 36
1 fresh average prune type 2
canned, purple w/syrup. & plums 135
Popcorp. | cup plain ) 54
popped, sugar-coated. 2 o1 218

Pork ’
fean only, 1.7 o1. chop 130
fean"and fal, 2.3 o2 chop 260

roast. lean and fat. 3 o1 310
roast. lean only, 2.4 o1 175
spareribe, 4 med 168
tenderioin. 4 o1 280
s

Potalo chps 10
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OF codhver |!
corn |1
cotionyeed |17
mineral 11
okve |1
peanut | T
salflower 17
sdlad 11

«  soybean |J ]

Okra  boded. diained .8 2y rage

eozen 177 cup

Obves S large green

5 trees stutted/ medium
rpe or dlack, S large
Omons 1T chopped raw
H/2cop bdoded. draineg
4 average sour pickied
Omon nings. frozen 4 o2
Oranges: raw
Caklorma. navel (winter) |
Flonda. ab varietws.. |
Orange juice. -1 cup Cahforms
1 ¢up Florida
! cup canned, unun'ened
0range & gragetrin jiice
lrozen congenfrate, undluleo 1 can

Oysters meat only. raw 1319 med
slew with mli 1 cup
Iried §
P F'y
Pancakes 4 duameter
1 duckwheat
| wheat

Papays yuice 8 or glass canned
Papayas. 1/2 cup cudes

LS
110

125
160

212,

350

55
60
120
i

Polatoes
1 med. baked, peaied atter danng
I med. boved. pecied after badiag
I med. boded, peeled betore badng
| cup mashed w/pilk
L cup mashed w/Mik and butter
10 pcs freach tireg ‘
10 pes  frozen heated
Potatoes, sweet, | average. baked
I average, boded,
1 smad, canded

anh 10 smafl sticks

1 large pretzel
Prunes, I large dried o
Prune juice canned. | cup
Pumplin, 1/2 cup conmed-

Q .
Quince, 1/4 1),
R_ r

Rabbit, & oz. stewed, meat only

-Radishes, & smal without tops

Raising, dried. 1/4 cop
Raspberries’ | cup black .
I cup red "G~
Rhubarb, 1/2 cup cooked. sweetened
Rice, white cooked. | cup
brown, cooked, 1 cup
white, precooked. ! cw
fried, | cup
wpansh, | cup
Rolls. plain, 1
hard, round. | .

frankfurter,
hamburger, !
sweet, |

Rutabagas 1/2 twp beted drames

90

93

105"

&0
125
185
155
125
155
170
s

40
134

200
K}

18

{1

118
100

0
195
185
200
210
260
175
us
160
160
150
135

L1
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Food

N Calories

S , :
Salad (leltuce) raw, butterhead o3
Boston types, head, 4° dul
Salad dressing
1T blue cheese
1T £rench
1T mayonnaise .
11 Roquefort .
1 T Russian
Selami. 4 01 cooked
Salmon. 4 o1 canned. Atlantic
4 012 canned. pink
4 o1 canned red
& 01. smoked
4 o7 broded with butter
Sardines. canned in brine 4 o}
» inol, 4 01.
. i lomato sauce. 4 02
Sauces. .
barbecue 1 7
chocolate 1 1
fudge 1 1
syt T
Ctertar ) T
tomato canned, 1/4 cup
worceslershire 1T
Sawerkraul, | cup: canned. w/kquid
Sausage, pork
4 0z. brown and serve
4 oz iinks or bulk. cooked
4 o2 Bnks, smoked. country style
4 0z canned, dratned
4 ol. Yienna, canned
Scalops, 4 01. bay or ses, sleamed
- 4 o1 bresded. fned. frozea, rehum
401 bmled
Sesame sesds. | o1
Shortening, 1 T »
Shad. 4 o1
Shrimp, canned, meat osly. & o2
Swmelt, fried, 2 smal
Sole. (iets. 2. lrozen
. Soups, canned. ready-lo-serve (pumru -nti LT
- amount of water)

S
(SR

pean with pork " fiw .
beel noodles "1 ewp
bee! bouilon, broth. consomme, 1 cup
chicken noodle ) :
clam chowder o ewp
" corn chowler ;¥ cup
green pes "1 ewp ’
leatil ) <1 cup
ayshroon crese of I cw
omos ‘ | c
e I eup-
vegelable w/best i cwp

PS’“M!M boded 8-10 minutes, drained 1 cup

-

.

,’\

boied 14-20 misutes, drained | cup

canned. 1a (omato sauce w/cheese 4 o
" Spmach, (3w 4 01 trimmed

boded ! cwp

frozen, leat ) cup |

lroren, chopped. | Cup

Sauash, cesked, summer, | cup -Gced

baked. winter, | cuwp mashed
frozen, yelow, | cop

18
65
8¢

Y
95
40
¥4
40

480
538
390
433
?7.‘».
128
225
175
160

100

190
135
250 *
8 .

170

F ood .
Strawbernies, | cwp fresh
lrozen, 172 cup. halves
frozen, 1/2 cup, whole
Succotash. 1/2 cup frozen
Segar (cane or beet)
T1 T granviated
-1 lump
1 T powdered
1'T dbrown

. S-eclbrnds.'t a1 beel, brarsed

& o1 calt, braised

4 oz flamdb braised
Swordfish. & 01 broded with tsp  dutter
Sytups

(I
I T corn
1 1 maple
1T kot molasses
1T blackstrap wolasses >
T
Tangerine, | average
Tangenine juice, frozen, unsweetened. | glass
Tangerine jurce, canned, 8 o2 glass. sweetened
Tea bogs™ or loose. 1 cup, plain prepared
Tea. nstant. prepared. plain { cup
Thuringer 2 ot
Toast, meiba. | shee
Tomato. | averdge. fresh.
Temstoes
canned. stewed, | /2 cup
prce. 8 or glass canned
wice cocml canned. & 52
Toague
4 o1 beef. braised
2 o1 devied or polied. canmed
2 01 pichlod
Tons )
canned, in ol(dumc. wids 4 2
cannec n water. w/bowid. 4 o7
o pie frozen, 8 o2 !
+ - Turkey. roasted. 4 oz, dark mes! |
roasted, 4 o1. Bght meat !
8.02. turkey pie frozen |
turkey potted, 4 o2 !
Tutmp groens, poded, 1/2 cup [
qlmu\;n. Solod, drained. | cup i

veai. cooked’

roast. med. fat 3 oI
Vemson, 3 01. roasted _
w v 3
Waffles, 1 medium o .
Walnuts, 1/2 cup dlack, halves
1/4 1b; Enghsh shelled
| T English chopged
. Waler chestnuls, raw. Chinese 1/2 1b
Watercress. faw, 1/4 45
'mrmehn fresh. 1/2 cup cudes or bals
Imn 1/2 b
Weakfish, 4 o2. broded
Wheat germ, 1 1
Whitefish & o2, smoked

.Y
Yogurl, } .cup. stimmed mdh .
Z

Zucchnt, croked, plain. drawne " cup

a2

‘ J
cullet, without boae. Broded iox

94

C?ﬁpnes

tE
15%
100

90

45
25
30
50
363
191
198
193

49
57
50
50
43

40
11
125,

s

-25
L}

13

2

m
165
151
2%
(L]
452
230

200
W

it

3

(1)
30
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1)

- 2)

86 .

A .

INSTRUCTIONS _FOR FOOD BEHAVIOUR RECORD

'

‘Do not Jeave any column blank on the food behavidur

record.

Record the time of beginning and the time of‘ending each
meal or snack. An entry should be ‘considered a separate

meal or snack if there has been a ‘lapse* of 'fifteﬁdl/ |

‘minutes between bites.

‘Record the 'place where;eatehl,lf at- home, the room. 1f

~away from home, the name of the restayrant or store and

4)

whether at a counter, table, desk, etc. . o

Physical position. Use"the following code: standihg (1),"

sitting (2), and lying down (3). .

Alone or with whom. If alone, write "alone.” If with one
or more people, write the number and relationship, for

- example, "3.- boyfriend and other couple.”

9)

10)

' ASSOCiated_éctivity. Anything that you are doihé while
eating, such as reading, watching TV, talking, studying, -
etc. o ‘ S o

Mood.'Record your mood jUSt before you begin éating.,Use -

the first letter of whichever word most nearly coincides
with your .mood: - Neutral, Content, Tense, Depressed,

- Angry, - Happy, BorengFétjgued, Rushed. .

Hunger . Record your feeling _of hunger Just before eating
using the following code: no hunger (0), faint: hunger
(1), mild hunger (2), modegate -hunger (3), gteat hunger
(4), éxtreme hunger (5). - . :

Record the name of the food and the amount eaten.' In the
next column note if this was a meal (M) or a snack (S).

' »

Look up the number of calories in each portion

record the value. Refer to “"Calorie Chart” for caforie

values.

&

B A}
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ACTIVITY RECORD SHEET

DAY

ACTIV. TYPE

TIME MIn/Sec

INTENSITY

walk, run,jog
skip,swim,climb

leisurely, slow

briskly ,moderate
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EXCHANGE LISTS FOR RESTRICTED CALORIE DIETS

MUK EXCHANGES ~LIST |

O ruds exchange is equivaltht to the gice of serving Inted berow.

Skim milk YA cup Buttermilk, skimn % cup

Powdcred shim mill, 2 1bsp. Powdered invtant sham milk 2 1bsp.

27 Mk (deduct Y cup Yoghurt, plain Y cup
fat exchange) ) -

VEGETABLE EXCHANGES—LIST 2

One wvegetable exchange is equivalent {6 1 -serving of the size indicated in
Group A or 2senvings of the size indicated in Group B.

1

GROUP A—
} cup— - %‘cup— i
Beet greens, cooked " Becls. cooked or canned ;
Kohlrabi; cooked . Broccoli, cooked (4 stalks)
' Tomatocs, canned Brussel sprouts, cooked
Vegetable juice Carrots, raw, diced or cooked
Tomato juice , " Mixed carrots and peas
Saucrkraut, canned Dandclion greens, cooked
' Onions, chopped or 1 medium ”
Parsnips
Peas, green ‘
Squash, Hubbard or pepper, baked or mashed
Canned condensed soup— Turnips, yellow or white, cooked
3 level tbsp. ‘  Vegeiables mix (carrots, peas, limas, corn) '

In addition one vegctable from Group B may be taken at each meal. if desitcd.

i

. / .
VEGETARLE EXCHANGES—-LIST 2

One vegeiable exchange b equnalent o 1 serving of the sire indicated in
Group A or 2 servings of the size indicated in Group B.

GROUP B—
Asparasus 5 stalks
Beans, yellowor green, canned or cooked Y cup
Bean <prouts, raw 1cup
Cabbage, raw or cooked ¥ cup
Cauliflower, cooked -~ 4 cup
Celery, raw ‘ 4 stalks
Celery, chopped or cooked ' Y% cup
‘Chard, cooked w Acup _
Cucumber : . 8 slices or 4 medium
Endive ' 1 stulk—g6"
Kale % cup
Lettuce - - - ' 4 Targe leaves of Y4 head _
Onion, green 2 :
Pepper, green, raw or cooked ! medium
Piento, canned - . 3 tbsps.
Radish ! 6
Spinach, cooked or canned Y cup
Tomato juice (no sugar adued) Weup
. Tomato, raw w Vmedium (24 dia.)
Vegetable marrow, cooked % cup
Zucvhini ' ‘ Yoeup



FRUIT, EXCHANGES —LIST

Onc fruit exchange coatains 10 gis. of carbohydrate and is cquivalent to the
mcasure mdu.}lcd bulow. All fruit is fresh, cooked or canned, without added

Ed tugar

Apple: raw
juice ]
T osauce o
Apricots
Bananas
Beriies: blackberrics
raspberrics
gooseberries
strawbcerrics
blueberrics
Cantaloupe -~
Cherrics
Grupefruit: raw
juice
Grapes
Grape juice
Honeydew melon

Jce gcam: plain vanilla, straw, bcrry,‘

chocolate—deduct | fat exchange
Nectarines
Orsnge
Orange juice
Peach
Pear -
Pincopple
Pincapple juice
Plums

-Prunes, cookcd

Tangerine
Watermcelon
or 1 slice

* If a controlled amountrof sugar has been used in s \'cu-.nmz. read label for ,

4

‘A medium

"% cup

A cup S
2 medium
% small
Y5 cup
%4 cup
% cup
i leup
% cup
1 cup or ¥ of 5" dia.
10 Jarge
% small -
Y cup
14
%4 cup
’A cup or % of 5" dia.

’/1 cup
1 medium (2'4" dia))
1 medium (2'4-dia.)
‘A ‘cup
I medium
) small
'A_cup crushed or cubed or 2 slices
‘A cup
2 medium
2
(24" dia,) .
1 cup diced
" 1" x 5 triangle,

size of sarvmg equivalent to one exchange .

BREAD EXCHANGES—LIST 4

_.One brcad cxchange is equivalent 1o

nc slice of cracked whcax whole wheat,

while, brown, or rye brcad or as indicatcd below.

Bread (plain or toasted)
Bagcls .
Breadsticks .
Hamburger bun (3% ")
Wiener bun (67)

Mclba 10ast (commercial)

7 M:I_lms (6" square)

Arrowroots -
Graham wafers (2 squm)
Rusks
Soda biscuits (2” square)
Cereals: hot, dry
cooked -~
éold, flaked
puffed
shredded wheat
Corn, canncd
Corn on the cob (4B x 1" x2')
Potatocs
Macaroni, cooked
Rice, spaghetti, noodla. cooked

! slice
A
5
% bun
% bun
4 rectangular slices
8 round slices
1
k|
4

1% biscoits
6

2 tbsps.
W cup
. % cup
1eup
3 biscuit
% cup v K
1 cob
1 small or % cup mashed
% cup
% cup
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MEAT EXCHANGES—LIST 5

One-méat exchange is cqunalent to one ounca of cool Ld nicat or lhc size of

u:run", listed below.

Meat or.d Poultry

- Shced, medium-fat k!, veal, lamb,
pork, hum, pouliry, liver, tonzue
‘ RY

Minced
Chops: lump

puik orveul
Steak, beof
Bacon—Duack o side (crisp)
Luncheon-type meats

_Liverwurst, salaomy, summe T sausage

Sausages
Wieners

Fish

Fillets and steaks, haddock, halibut,
cod, sole, whitcfish, salinon

Canned chicken haddwe, crabuicat,
lobster, salmon, tuna fish, ¢tc.

Sardmwidmincd\

Clams, oysters, scaliops, plain’

Shrimps, plain -

Cheess .
Cheddar or processed
Gruyere

Dried, grated (Parmesan)
Cortage

E.-l

LN

Vslice 47 x 27 x 14"

21bsps.or small patty (3 1bsps. raw)
Lsmeil chop, 3 e raw wirh bone
Yamadicichop, < 0z raw with bone
JUx 2x i

Iihees

Vsiice, 1y thick

Pshice, V0 thick (117=27 dia.)

PA (16 per 1)

19 per Ib.)

] pece 27 x 17 x 1"

Yo cup

3 fish 3" each
3 medium

5 medium

v
)

Teube 1 x 17 x 1

Vslice (packazed) 332" x 3'/:"‘-‘5\"/;“

1% scctions
4 level 1bsps. B
3 1bsps. ‘

1 medium

FAT EXCHANGES —LIST &

One [at cxcl auge is equivalent to the size of serving lisied below.

Butter or margaring
Cooling fat or oil

French drcrs-ng P
Muyonnaise

Lisp.or ¥ pat )i x 1 x4
l(>p
1 1bsp.
1 tsp.
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LIST A—FREE FOODS

These foods contam litile or no food

2est (o your e,
Approved sweetener
Beverazes: aruhally sweetened
carbonuted beverages
(oniyv those contimng
, Jess than } cal per oz)
clear 1ca or collee
Rouillon
Clear broth
Consommve , :
Flavouriyg (vanilla, lemon extract)
Wateroress ’

value and may be uscd as ;Jesired to add

Gelfime: p!‘x;n

Caruficallc sweciened jelly
posnders
Hurseracish
MushLomn
Parsicsy -
Rennct tablets
Séasoinags, spices and herb,
Vinezar :

LIST B—CALORIE POOR FOOBS

The foods contain very little food value in the amounts lisied below. You may

choose two servings of these foods per day in addition to your dict.

Cocoa «
Cranberries, cooked without sugar
Cream substitute—non dairy
Lemon: juice .
wedge or slice’

Meat sauces: catsup

steak sauce

chili sauce

Pickles: dill unsweetened

sour, mixed

sweel, mixed (diet)
Pimenio or chopped green pepper
Prepared mustard

¥ tsp.

1 thsp.

1 tsp.

1 thsp.

I medium
1 tsp.
}asp.

1 tsp.

} medium
4 pit‘u‘rs

4 pieces .
1 thsp.

1 1s5p.
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RECORDING SHEET FOR DIABETIC .EXCHANGE DIET

CALORIC LEVEL

—_—

Fruit (list 3) ; Exchanges
Meat (list 5) “ Exchanges
Vegetables (1ist 2) Exchanges (group A)
. ’ I - {group B) .
‘ ) . .
Milk-skim (list 1) Exchanges
Bread (1ist 4) Exchanges
Fat (1ist 6) ’ Exchanges
MENU PATTERN / DAY
'MEAL/SNACK | EYCHANGE = - L AMOUNT MENU
Breakfast . | | o
Snack. = : o
Lunch
‘Snack
{
Dinner .
Snack :
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- EXERCISE PROGRAM

Allow approxlmately twenty-five minutes - wuse Q%low to
_moderate music Do each of the exercises listed  below five
‘times unless otherwise specified. :

POSITION: Seated cross-legged on the floor.

1) bead circles o o
2) reverse direction. ’ o ’
3) head forward and back FE ‘ : '
4) head side to side K ’ ////

) shoulder shrugs us1ng both shoulders : 7 ‘
). shoulder shrugs - one shoulder than other shoulder _

) shoulders forward and back - both . ’
). one shoulder forward the other shoulder back - reverse
) shouldenr rotations - circle them both forward

0) circle them both backwards

1;'one shoulder (right one) circling .

2

UGN o X e Xk Be X 62

“one shoulder (left one ) circling

1
o

3) arm 01rcles - large c1rcles us1ng both arms
4) reverse direction ‘
15) 1ift the arms wup above the head touch1ng oppos1te
shoulder blade and down to the ground
a AN

POSITION: Seated - knees bent - ‘hips and .knees rotated
outward with the bottoms of the feet together / o

- /
// !

;1) pull body up - 51tt1ng tall - arms above head - reach ’
farward -»stretch up ’ )
reach ovgﬁ right leg - stretch up

o bW

)

) .reach‘oveF left leg - stretch up

) gently push leg down to the floor with arms ' ,

) "push through" stretching forward and ' come up - arms.
: above head-. - . - :

) "push ‘through" stretching forward and c up - arms.

stretch back and put hands on.the foor. behlnd your- head»j*r

stretch1ng ‘back also
Posxnon:- Sitting tall - legs straight out m front' of you

1) bend dt the waist stretch1ng forward - come’ up :
2) oppos1te hand holds oppos1€e foot (stralght legs) - free'

s,

J
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arm swings forward twice and back behind body. twice -
repeat other side I

3) quick toe touching with oppos1te hand wh1le other'arm is
- flung back - alternating sides '

4). "up and over" arm is brought back and circled up and
brought forward to touch toes - straight legs -
alternating arms as in front crawl in swimmifig

5) "push through" - come up '

6) “push through" - stretch back =~ . o

SHAKE OUT LEGS I A T

POSITION: - R1ght ‘leg straight forward with left leg bent
behind body .as in'a "L" position o 1

§

1) " sit tall - stretch up - bend over straight leg - come up
2)° repeat #1 and ease yourself back so that the shoulders
are touching the floor beh1nd you - come up ° :

3) »change Iegs and repeat,

POSITION: Legs spread apart

1) bend from thé waist over the right leg and come up
(straight back) x : '

-2) repeat over left leg ‘ S :

3) sit tall - bend forward reaching through the centre of
your. legs - come up

4) circle the upper bBody around starting with r1ght 1eg,y
centre, and left leg and up - reach with the arms

5)  reverse circle ~

6) side bends with right arm across body - left arm up -

' bend over right leg stretch1ng side of body - come up - ,
repeat other side ' _ N

7)  "push through" centre - c

8) “push through" centre - s etch back’

9) grab calf or feet with bo hands and pull yourself down

to centre - come up L
~ SHAKE 0OUT LEGS AND BRING THEM T ‘ETHER o ' o
POSITION: R1ght leg stra1ght out in front (S1tt1ng) and left'
leg bent up .

"1)1If6fate Tett knee across right leg so that ~the knee
touches floor on both sides of the stra1ght leg
2) repeat w1th other leg :

POSITION: Both knees bent up'> sitting E B

N
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!
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3

1) sitting tall - both knees go to right side then 1eff
i1 side . - . ( "

<

o
%.‘

‘posno:y Both knees are bent on floor on right side of body

) - side reaches right side - up - then left side

) repeat with both knees bent .on left side of body

)] sitting with knees on left side of body - come up to
. Kneeling position and sit on other side with Knees .bent
~on right side of body - repeat to other(side

WA

POSITION: On a]/l “fours”

+

1) bring Knee and Kead together under body then extend leg
back and straighten ' :

) repeat with other leg . :

leg.off floor and straight out to one side - swing * leg

forward and back

repeat with other leg

bend elbows and stretch body forward and stretch back -

then come back to crouching position with arms straight

~out in front 4

6). ladies' pushups DO 10 - stretch back and DO 5 MORE

POSITION: Kneeling on one leg with other leg straight out to
the side : , "'fﬁ? -

1) side bends -iright side then left side
2), arms straight up and through the centre of the legs
3) repeat #1 and #2 with other leg stretched to the side

'POSITION:‘Sitting with Knees bent up - arms back behind you

1) sitting tucks - keeping heels off the floor, extend legs -
straight out in front of you and bring them back in
" again DO 15 ‘
. SHAKE OUT LEGS . .
2) legs straight out in front of you - "scissors" - make
. small scissors with the legs by alternating the legs
crossing above and below each other - as you are doing
this raise the legs up to vertical and then down - do
I not ;et them drop to the floor RAISE AND LOWER LEGS 3
SQ}KEJQUT LEGS ) : '
3) rdise ‘one leg up then the other leg - they are straight
and do not touch the floar :



. \ | | :

4) bend the legs coming in towards the body and extend the
out as in a "bicycle" :
SHAKE OUT LEGS . ' :

5] leg circles - start with legs straight out on the floor
bring them up to vertical - open them up and out
circling down - do not touch floor .

6) reverse the circle
SHAKE OUT LEGS

POSITION: Standing with legs shoulder width apart

stretch up with arms above the head - ' bend forward to
centre and touch hands on the floor - come up

—
—_—

2] stretch up with arms above -head - bend over right leg -
hands on floor - come up _

3) repeat #2 bending over left led .

4) bend over right leg, centre, left leg then up

5) repeat #4 starting with left leg

6) stretch up - bend in centre touch floor with hands - go

*  through legs come up . '

7} circling the body around starting right side passing
through centre to left side then up '

8) repeat #7 reversing the circle ‘

9) side bends - right side then left side

10) body twists - arms fling out to the side

11) body rotation - hands on -hips - lean forward, lean to
right side, Jlean back, lean to left side, repeat upper

; body circle
12) repeat #11 rotating the other way

POSITION: Standing with right foot forward

1) "lunges" - bend’the right leg (forward leg) Keeping the
left leg straight as arms swing forward on horizontal

, Plane - then straighten forward leg as arms swing-
backwards _ “

2) repeat with left leg forward

POSITION: Standing with legs épart - shoulder width

‘
)

1) hands on hips - bend knee twice on right side
2) repeat #1 bending knee twice on left side
3) repeat with only bending once on each side

PUT ON FASTER MUSIC - ALLOW 5 - 7 MINUTES - TRY TO KEEP
MOVEMENT CONTINUOUS .
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small jumps on the spot DO 20

two jumps out - two jumps in DO 10
one jump out - one jump in DO 5
add arms - "stride jump" - DO 10
"stride jumps" change to "leg crosses" - in front .-
behind -- when bringing legs in - DO 10

Kick legs straight out in front - arms flinging up - and
down DO 10 ‘ '

Kicking legs backwards - arms still moving - DO 10

legs moving side to side - arms still moving - DO 10

- sKipping on spot or around room - DO 5

sKipping backwards - DO 50

hep 10 TIMES on one foot

hop 10 TIMES on the other foot ' 9 :
jump then Kick - on one foot then other foot - DO 10 on
each leg ‘ A -

slide steps - DO 20 - then DO 20 going the other way
running on the 'spot - count ONE every - time your foot
touches the floor - DO 76 ‘ . v
running on spot with knees high - DO 20 counting as in
#16 :
small jumps on the spot - DO 10 A L

DO ONE BIG JUMP - continue small jumps on spot - DO 10
MORE small jumps '

DO TWO BIG JUMPS - continue small jumps on spot - DO 10
MORE small jumps :
TRY FOR THREE BIG JUMPS - continue small jumps on spot -
DO 10 MORE small jumps

SHAKE EVERYTHING OUT

_ WARMING~DOWN: Standfng with feet shoulder width apart

stretch up and walk out with hands - Keeping the Knees

straight - stretch back - walk the hands back up and
stretch up - DO 5 / :

réacl forward stretching the back of the legs - come up
- DO 4 , '
standing - bend elbows - put hands on shoulders -
circling with elbows DO 5 forward - DO 5 backward
hands behind head - bring right leg up and touch left
elbow to right knee - repeat with other side - DO 5 on
EACH side _ '

POSITION: Sitting on floor with legs straight out in front
of you :

1)
2)

"bum waiking" - DO 15 forward DO 15 backward
repeat #1 - THREE TIMES
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POSITION: On right side
1) raise left 1leg FIVE TMES and on FIFTH time hold on to
leg , . _

repeat #1 THREE TIMES
roll over on to left side .and repeat #1 and #2

wWro

'POSITION: Lying on stomach

raise one leg - DO 10

raise other leg - DO 10

raise both legs together - raise 5 TIMES - on FIFTH time

HOLD

repeat #3 THREE TIMES

front raises - raise the front 5 TIMES on the FIFTH time

HOLD

) repeat #5 THREE TIMES '

) raise front and legs altogether - raise THREE TIMES  and
on THIRD TIME HOLD

SHAKE OUT BODY - ARMS THEN LEGS

——— e

N OIS WK —

THANK YOU - 1'm doing these with you in spirit!!
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« ' PRELIMINARY INSTRUCTIONS FOR OPERATION OF - :
GODART PULMOTEST AND HELIUM-ANALYSER FOR THE USE OF THE
CLOSED-CIRCUIT HELIUM DILUTION TECHNIQUE -

For. further information refer to Godart Pulmotest MaHUal and

Concise Instructions Manual (80A). c
1) FILLING THE ABSORBERS: St
Pull the four. plexiglass absorbers from their
sockets, ' located at the right side of the

helium-analyser. Remove the ﬂop neoprene cap from each

of the absorbers. Place a gauze pad {large enough to

completely cover the bottom of the tubes) at the bottom -
of each absorber. Fill . the absorbers to approximately 2
cm from the top. The 2 larger absorbers are filled with
indicator soda 1lime and the 2 smaller with anhydrous
calcium chloride (CaCl ). Cover each with another gauze

pad and replace the nedprene caps. There should be no
gauze threads between the plexiglass wall and the
neoprene caps. The caps must be secured tightly. Replace
the absorbers in their appropriate sockets.,

- Remove' the absorber from the left front pane}l/of
the Pulmotest. Dismantle and place a gauze pad (Yarge
enough to completely. cover the wire mesh) at the bottom -
of the absorber. Fill the absorber with indicator soda
lime to approximately 5-5.5 cm from the top. Replace
screws and check that they are tight and secure.
Reattach the absorber to the Pulmotest.

2) The "Five-Way valve" on the heljum-analyser should be
. set on closed-circuit (Clos. circ.). :
3) The "sensitivity" knob on the analyser should be set at
"0.1". ' - ' ‘ '
4) Check tubing connections between - Pulmotest and .
helium-analyser. Connecting nipples for the Pulmotest
~are 'located at the rear of the apparatus, those of the
analyser at the right side of the machine.

Pylmotest "+" to "in" of Analyser ’;/
Pulmotest “-" to "out” of Analyser -
5) “T"-piece tubing intersects tubing from Pulmotest "-" to

Analyser fout". The third part of the "T"-piece should
~...—~be connected to a helium gas cylinder. : .
6)  The nipple of the Pulmotest labelled "0 -supply" is

connected to an oxygen cylinder. - 2
7) Switch on- analyser ?"pump" and "mains”). Warm up time is
at least 60 MINUTES. ' '
8) Adjust "current" knob on analyser to 150mA. .
9) Turn the small stopcock at the rear of the Pulmotest to
the Jeft. Pour distilled water slowly into the top of -
the Teft spirometer bell of the Pulmotest. Observe the
water level indicator Jlocated at the side of the. left ,
spirometer bell. Fill until the water level is .mid-way
‘between the red 1lines near the top of the water level
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11)

118,
indicatofr. ,

Level the Pulmotest by -turning the large screws locategd
under the front left and right sides of = the apparatus.

‘The machine is level when the "bubble’ at the top of the

Pulmotest (directly in front of the Kymograph) .is
exactly centred in the circle indicator.

The right side of the Pulmotest is not in use and thus

- the absorber should -be removed (if it hasn't been

12)

'. 13)

14)

15)

16)

17)

DETERMINATION OF DEAD SPACE: \

1)

2)

already). The two ‘holes’ should be plugged with.
#5 rubber stoppers. . . : 1 o
Switch on the Pulmotest starting at the bottom of left

front panel. All switches on left side should be placed
in the "up’ position. Allow at least 30 MINUTES warm ug/

.time.

Place the "flowmeter" knob at the front of the Pulmoteﬁﬂ
at "0". Check the "flowmeter" indicator: located at the
left side of the Pulmotest is at the 'zero’ line. If
not, calibrate it by turning the "flowmeter corr." Knob
(also on left side of Pulmotest) until the liquid level
registers 'zero’'. _ R

Switch the same "flowmeter" Knob to 'the ' left’. Adjust -
the pump speed by slowly turning the large "Regl. Pump"

knob (left side of Pulmotest) until flowmeter . indicator

registers ’'zero’ . : :
The "Pump Corr." knob at the left side of the Pulmotest

should be turned completely to the left. -
“Stab. stopcock" knob at front of Pulmotest should be

"closed" (to right).

When both apparatus have warmed up sufficiently, ensure
galvanometer needle (top of analyser) rests on ‘zero'.
If not, adjust "Zero correction” Knob (top of Analyser).

.
v - . . _ -

Check all absorbers, for apprdpriate filling - replace
chemicals if exhasted. '
Follow preceding instructions 1 - 16.

Procede as fo]]ows:

1)

.Open two-way stopcock, press left spirometer bell down.

Close two-way stopcock. . .

Pull out kymograph knob labelled "kymogr. mm/min" at
front of Pulmotest. o _ ' | .
Rotate Kymograph a few mm. ;

Slowly admit approximately 1/2 litre of helium gas into
the system. (Watch the left bell rise slowly). .
Open two-way valve quickly while gently pressing down on

left spirometer bell returning it to the bottom
vpositioni Close the two-way stopcock qQuickly. -
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9)
10)

'11)
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After the galvanometer has - stabilized, ' record the
reading (C ). , v : o
Rotate "Kkymograph drum a few mm. Open two-way stopcock

while gently lifting the left spirometer bell until pen
reaches approximately the 3 1/2 litre mark. Quickly

" close the two-way valve.

When galvanometer reading stabilizes, record the second
reading. This should be less than the first (C ). ‘ ’
. . o . 2 )
Measure the room air volume added to the spirometer with
a mm ruler (on Kymograph paper). , .
Push "in kymograph knob ("Kymogr. mm/min) to clear pen. of
paper . , L , )
Air out system - open two-way stopcock and gently press
left spirometer bell then gently 1ift it. Repeat until

- galvanometer on .analyser registers 'zero’ .

FORMULA .
C V,=‘~C V
_ 1 1 2 2
where: .
C = initial helium reading ¢
1. ,
C = fipal helium reading
2
V = x
1 N .
V. = x + the volume measured on

kymograph paper ¢+ 30 mm

 NOTE: 30 measured mm equals one litre on kymograph paper

EXAMPLE :

let:

C 80.6

590

(@)
1

V = x

X + (120°'mm + 30 mm)
K g |

T
(1]

-

o

<l
i

c Vv .
2 2

59.2 (x + 4.0) . [
59.2x + 236.8

w © ©
- o o
5 o o
X = X
" 1] "t
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x = 7.54 litres
Vs = 7.54 + 4.0
Vs = 11.54 litres |

Thus‘fhe‘dead space of the apparatus is 11.54 litres
(Vs). ‘ :

Repeat until galvanometer on analyser registers 'zero’.
Continue as follows: :

'DETERMINATION OF FUNCTIONAL RESIDUAL 'CAPACITY (FRC):

1)

2)

Do

~Pull out Kkymograph knob - ("Kymogr. mm/min") until pen

rests on Kymograph paper. Gently 1ift ‘spirometer bell

until 'pen rests on 3 1/2 Tlitre line. Quickly close

two-way stopcock. : : ! '

Turn "0 -supply" knob at front of Pulmotest to “right".
2

Slowly admit oxygen into the syStem’(right bell should

rise) to within approximately 8 cm from the top. Return
"0 -supply” knob to "0". -
2

Attach mouthpiece to stopcock.: .

Slowly admit 1/2 litre of helium gas into- the -system
(left bell will rise). When galvanometer has stabilized
record first helium reading. .(C ). The pen should ' rest
on the 3 litre line. ! S -
Subject inserts mouthpiece and applies nose clips.
Ensure both are positioned correctly. -
Record spirometer temperature of Pulmotest and subject's
name and the date. : ' _ »

Switch Kymograph knob ("Kymogr. mm/min") to "30" mm/min.

.Subject relaxed and breathing normally. Introduce the

subject into the apparatus by opening the two-way
stopcock at the end of a normal expiration. The pen
should rise from the 3 litre mark (on kymograph). It is
important that the subject be turned into the machine

exactly at the end of a normal expiration.

10)

11)

Switch stabilizing stopcock ("Stab. stopcock") at front

of Pulmotest to “open" position. Regulate the level of O

-stabilizer by adjusting "lLevel-stabilizer" knob at
feft side of Pulmotest.
Sub ject takes‘ series of easy deep relaxed breaths
(approximately 6 - 8) to facilitate the mixing of gases
in lung and spirometer. Subject returns to normal_
breathing. , ' o :
Galvanometer should stabilize within approximately 3 - 5

o

minutes. Record second helium reading. (C ).
’ 2
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 FRC FORMULA:

FRC =C - ¢’ X Vs
: 1 T2 .
C .
) 2
where:
'C = initial he]?um'reading
1 . -
C = second helium reading
2
Vs = apparatus dead space
Vs =

apparatus dead space

VITAL CAPACITY DETERMINATION (VC): -

f maximally inhales  followed immediately by a
| expiration. Subject returns to normal breathing.

iaximal inspiration. . S
e subject from apparatus. Push in Kymograph knob
pogr . mm/min") and return knob to "0" position. .
‘”n’"Stab.-gtopcock" knob to "closed” position.

L FORMULA:

-, Kymograph - paper (located on Pulmotest). - The
T largest VC measurement is taken - and multiplied
i by ~a correction factor at the specified
spirometer temperature (Correction  factors

located Appendix I, Table 'A) (72). | °

|

EXAMPLE : j o | ,._\
spirometer temperature = 27°C .\
correction factor = 0.03189
vital capacity: = 170 mm

170 mm X 0.03189

~corrected VC
c ‘ 5.4213 litres

EXPIRATORY RESERVE VOLUME (ERV):

.~ The ERV measurement is taken from the largest VC.
f recording. A mm ruler measures “the distance
f between the average normal expired breaths to
P~ _the end of the maximal expiratioh of the VC..

N

VC is measured with a mm ruler from the

. exhales as much as possible followed»immediately,A

' / ol
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EXAMPLE : o
sp1rometer tempéfgzure 27°C
correction factor 0.03189
ERV ¢ 38 mm

38 mm.X 0.03189
1.21182 litres

. n n o

corrected ERV

RESIDUAL: VOLUME DETERMINATION (RV):

The RV- is calculated from the formula:

RV = FRC - ERV

INSTRUCTION FOR APPARAIUS SHUT DOWN’ :

—
—

O B wh

| ———

Ensure apparatus. has ‘aired’ out for at Jeast 10
munutes. Galvanometer should register "zero". :
Switch off helium-analyser. ' :
Switch  off Pulmotest (reverse #2 of - Pneliminany
Instructions).

‘Turn small stopcock at rear of Pulmotest to left (this

drains water: from bells).
Remove top rubber stopper from rlght s1de of Pulmotest

. to let out air from r1ght spirometer _be]] Replace

stopper.
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SPIROMETER TEMPERATURES AND. CORRECTION FACTORS

SPIROMETER

~ CORRECTION

gEMPERATUREs‘ FACTORS
C
20 - 0.03306
21 0.03288
22 0.03273
23 . 0.03255
24 - 0.03240
25 - 0.03225
26 . 0.03204
27 0.03189
28 0.03171
29 . 0.03153
0:03135

30

TABLE B

WATER TEMPERATURES AND CORRECTION FACTORS FOR WATER DENSITY

WATER TEMPERATURES
oc

WATER DENSITY

22
23

24,

25°

26

27 e
-28
29
30
31
32
33
34
35

0.
0.
Oh

ocooocCcoocCco oo

9978
9976
9973
L9971

.9968
.9965
.9963

. 9960

.9957

.9954

.9951
.9947.

-9944

.9941 -
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A
)

"APPENDIX

/

CALCULATION PROCEDURE FOR DETERMINING BODY COMPOSITION
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[

CALCULATION PROCEDURE FOR DETERMINING
BODY COMPOSITION BY CLOSED-CIRCUIT
HELIUM DILUTION TECHNIQUE AND
HYDROSTATIC WEIGHING

1) Water Density at, Temperature Observed

2) Dry Body Weight : | 7————;———kgj
3) Corrected Vital Capacity . —_—]
4) Residual Volume ]
5) Volume Gastro-Intestinal Tract* l —_— ]

(8.22 X chart reading) - 8.22

( 75 )
= kg (negative value)

n

6) Submerged Weight

v
-

7) Total Gas Volume (at 37°C) = (3) + (4) + .1 ——u— ]
8) Weight Equivaleht of Gas Volume

{Total Gas Volume X Dw) (7) X (1) _ — ]

9) Corrected Submerged Weight (6) + (8) ——Kg

10) Difference in kir to Wéter Weight (2) - {9) ————Kg

7

11) Body Volume (10} + (1)
12) Body Dens};y (2) + (11)
13) Fat Fraction 4.570 - 4.142

——————

Db(12)
" 14) Percent Body Fat (13] X 100 C— g
15) Fat Weight (13) X (2) —HKg
16) Fat Free Weight (2] - (15) ————Kg

* Volume of Gas in Gastro-Intestinal tract assumed to be

.1 litres

1 = litre, kg = Kilogram
‘ : Revised Aug. 1979, M.F. Mottola

‘,3
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APPENDIX K

APPENDIX K-1: SUMMARY
ON BODY WEIGHT
APPENDIX K-2: SUMMARY
0& TRICEP SKINFOLD

APPENDIX K-3: = SUMMARY

ON SUBSCAPULA SKINFOLD
APPENDIX K-4:  SUMMARY
APPENDIX K-5:  SUMMARY

ON UMBILICALvSKINFOLD
APPENDIX K-6: SUMMARY
ON PUBIS SKINFOLD |
APPENDIX K-7; SUMMARY
ON FRONT THIGH SKINFOLD\‘
APPENDIX K-8: SUMMARY
ON REAR THIGH SKINFOLD

APPENDIX K-9:

OF ANCV AND  SCHEFFE

OF  ANCV AND SCHEFFE

OF ANCV  AND.  SCHEFFE

OF ANCV ON SUPRAILIAC

OF ANCV  AND  SCHEFFE

OF ANCV AND SCHEFFE

OF ANCV  AND  SCHEFFE

OF  ANCV AND SCHEFFE

’

SUMMARY OF ANCV ON CALF SKINFOLD
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CONTRASTS ON THIGH CIRCUMFERENCE

APPENDIX L

APPENDIX L-1: - SUMMARY
CIRCUMFERENCE r

APPENDIX ' L- ‘2. %g§MARY
CIRCUMFERENCE <f

APPENDIX L-3: SUMVIARY ‘

CONTRASTS ON WAIST CIRCUMFERENCE
APPENDIX L-4:  SUMMARY

»CONTRASTS ON HIP CIRCUMFERENCE

APPENDIX L- 5 SUMARY

o APPENDIX L- 6 SUMARY.

. ™

CONTRASTS ON CALF CIRCLQE\ERENCE "

OF 'ANcy/ ON - UPPER ARM

/
/
!
/

OF ANCV

ON

OF  ANCV AND

OF ANCV

AND

OF  ANCV AND

OF;iANCV :

AND

BﬂSTH
SCHﬁFFE:’
SCHéFFE
}SCHEPFEI |

SCHEFFE
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APPENDIX M

APPENDIX M-1: SUMMARY OF ANCV ON FAT-FREE

WEIGHT
| APPENDIX M-2:  SUMMARY OF ANCV AND  SCHEFFE
~ CONTRASTS ON BODY DENSITY |

| (APPENDIX M-3: SUMMARY ~OF ANCV AND SCHEFFE
CONTRASTS ON PERCENT BODY FAT_‘ ' |
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, APPENDIX N

'APPENDIX’ N-1: RAW DATA OF CONTROL GROUP ON
| SKINFOLD MBSV SUREMENT (mm) PRE AND POST PROGRAM
| APPENDIX N 2: RAW DATA OF DIET GROUP ~ ON
’SKINFOLD MEASUREMENT (mm) PRE AND POST PROGRAM | -
"APPENDIX = N-3: "RAW DATA OF EXERCISE GROUP ON
SKINFOLD MEASUREMENT (mm) PRE AND. POST PROGRAM
| APPENDIX N-4:  RAW DATA OF DIET/EXERCISE GROUP
,f ON SKINFOLD‘MEASUREMENTI(mm) PRE AND POST PROGRAM
| APPENDIX N-5: RAW DATA OF CONTROL GROUP ON
'CIRCUMFERENCE MEASUREMENT (cm] PRE AND POST PROGRAM
| APPENDIX N-6: - RAW DATA OF DIET GROUP ON
'CIRCUMFERENCE MEASUREMENT (cm) PRE AND POST PROGRAM
APPENDIX N-7: RAW DATA OF EXERCISE GROUP ON
CIRCUMFERENCE MEASUREMENT (cm) PRE AND POSTiPROGRAM |
~ APPENDIX N;S: RAW DATA OF DIET/EXERCISE GROUP
ON CIRCUMFERENCE MEASUREMENT - (cm) PRE AND POST PROGRAM ‘
APPENDIX N-9:  RAW DATA OF CONTROL GROUP ON BODY
- WEIGHT (kg), FAT-FREE WEIGHT (kgi, BODY DENSITY AND  PERCENT
BODY FAT PRE AND POST PROGRAM | “
o _;iihinolx N-10: RAW DATA - OF DIET GROUP ON.BQDY
WEIGHT (kg), FAT-FREE WEIGHT (kg), BOQY DENSITY AND PERCENT

BODY FAT PRE AND POST PROGRAM -



148
| APPENDIX N-11: RAW DATA OF EXERCISE GROUP ON
BODY WEIGHT (kg), FAT-FREE WEIGHT (kg), BODY DENSITY AND
PERCENT BODY. FAT PRE AND POST PROGRAM |
 APPENDIX N-12: RAW DATA OF DIET/EXERCISE ndhr
ON BODY WEIGHT (kg), FAT-FREE WEIGHT (kg), BODY DENSITY AND
PERCENT BODY FAT PRE AND POST PROGRAM |
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