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ABSTRACT

One hundred and eight male and eighty one female
participants from the 1986 Alberta Seniors Games were
randomly selected to be involved in a study to collect
anthropometric and physical fitness data as well as
questionnaire data. The objectives of the study were %o
look at the differences in physical fitness and
anthropometric measures between the various age categories
for both sexes and to study the relationships between
variables. Also the relationships between groups as
determined by the questionnaire results was the final area of
focus.

The anthropometric measures that were studied included
mean height, weight, body mass index, sum of three skinfolds
and percent body fat. Predicted VO,max, pre-exercise
heartrate, combined grip strength, flexibility, pushups and
situps were the physical fitness measures that were studied.
The guestionnaire data included information on smoking
habits, daily activity patterns, perceived levels of energy
throughout the day, and perceived levels of fitness relative
to similar individuals. Comparisons were made between most
and least active individuals and also more and less fit
individuals as determined by the cardiovascular rerformance
test performed during the physical fitness testing.

A two way analysis of variance statistically determined
significant differences between age groups and sexes for the

mean anthropometric measures and physical fitness measures.



A Pearson Product Moment Correlation determined the
relationships between body mass index, age, lean body weight,
forearm circumference, combined grip strength, weight and sum
of three skinfolds. The Chi Square technique was used to
study the relationship between groups as determined by the
questionnaire results.

The results were reported and based on the observations
and others reported in the literature, conclusions were made
that had implications for a relationship between activity

patterns, fitness, and health.
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INTRODUCTION 1

Aging is not uniform and no obvious measure of
biological age can substitute for calendar “ime as a context
for aging (Fozard et. al., 1990). The general deterioration
of bodily syste s with age has been shown more consistently
in inactive than active populations (Kallaman et. al., 1990:;
Payton and Poland, 1983). Many studies have shown a
decrease in functional fitness with age (Holloszy, 1986;
Health et. al., 1981) a loss of lean body mass and muscle
strength (Forbes, 1976; Pearson et. al., 1985; Kallaman et.
al., 1990), a loss of flexibility (Fitzgerald et. al., 1983;
Einkauf et. al., 1987), and & degenerative change in overall
body composition (Shephard, 1987; Borkan et. al., 1983).
Other studies have shown moderation in the rate of change of
these variables with regular activity (Sidney, Shephard and
Harrison, 1977).

This descriptive analysis is a secondary analysis of
data collected by Patricia Conger and Sandy O'Brien of the
University of Alberta in Edmonton, Alberta. The original
data included 189 male and female participants at the 1986
Alberta Seniors Games and included the ages of 52 to 84.
Three age groups were designated to be: 50-59, 60-69 and
70+. Each participant was also classified as being least,
mid or most active relative to the event that they were
participating in at the games. Fifty three anthropometric

and physical fitness measures were taken and questionnaire
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data containing lifestyle information was also collected.
This study was organigzed to analyze and describe selected
variables as they related tc age, sex and activity level.
Throughout the study, mean values were compared to normative

data on similar age groups.
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Statement of the Problem

The study was designed to investigate certain
characteristics of male and female participants aged 52-84 in
the 1986 Alberta Seniors Games. Data was collected on
anthropometric measures, physical fitness levels as well as
responses to a lifestyle questionnaire. The study had as its

main thrust the following approaches.

1. To analyze the differences in anthropometric
and physical fitness measures between the various

age categories for both sexes.

2. To analyze, by means of corrclation
techniques, the relationship between selected

variables.

3. To analyze, by means of Chi square technique,
the relationship between groupings as determined

by the questionnaire results.

Justification of the Study

Traditionally, aging was perceived to be synonymous with
deterioration and increased dependence on external means for
daily living. Opportunities for growth and development were
simply not available since old age was viewed as a time for

declining capacities. Attitudes are changing, due in part to
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research 65 the processes of aging. This study was part of
the ongning need to find out more about the biological
changes that occur with age. Looking at an active population
like a random sample of competitors from the participants of
the Alberta Seniors Games gives a better understanding of the
mental and physical wellbeing of a moderately active
population which can then be compared to sedentary
individuals of the same ages and sex. Information gained
from this descriptive study has practical value for educators

in both physical and mental disciplines.

Delimitations of the Study

One hundred and eighty nine (189) participants from the
1986 Alberta Seniors Games, aged 52-84 participated

voluntarily in this study.

Limitations of the Study

The study was limited by the following:
1. A lack of direct personal involvement with the

procedures and protocol used for data collection.

2. Only those participants who were .n the events

subjectively classified as most, mid and least active

were given equal chance of being selected for the study.

3. If the Seniors did not qualify for their first-
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choice event in the games, they could apply to
participate in any other event available. This
limitation means that if someone did not qualify in a
most active event such as track and field, they could
apply and compete in cribbage or some other "least
active" event. Because analyses were done between most
and least active participants, the results may be biased
due to stronger and more fit people categorized as

"least active".

4. The size of the sample in the 50-59 groups was only
16 men and 12 women. The females in the 70+ age group

number only 20.

5. The variables that register "0" for physical fitness
measures may mean either that the subject could not
perform any repetitions or for some other health related
reason, was not allowed to. This would affect the means

for those scores.

6. The cross-sectional design does not account for
direct measurements of age changes and does not specify

magnitude or rate of change for individuals.



Definition of Terms

OUTLIER

A piece of data that lies so far away from the mean that it
may influence the mean in a way that is not characteristic of
the remaining data.

CSTF

This is an abbreviation for "The Canadian Standardized Test
of Fitness" which is a program developed by the Canadian
Association of Sport Sciences and Fitness Canada to evaluate
physical fitness of Canadians and to encourage active and
healthy lifestyles. (Fitness Canada, 1987).

BIRTH COHORT

A birth cohort consists of individuals born in the same
arbitrarily chosen interval of time. Since specific
environmental conditions occur at different ages for subjects
from different birth cohorts, the effects of such events may
be confounded with the effects of aging in their influence on
cross-sectional measurements. (Shock, 1984)

AEROBIC FITNESS CATEGORY

This refers to the fitness categories that the CSTF has
chosen to relate to the final heartrate score achieved in the
stepping test. A score of 1 means excellent relative to a
percentile ranking of all population scores. A score of 2
means above average and so on to a score of 5 which is poor
relative to the population tested. This information was

necessary for the Chi Square analyses.



PERCEIVED LEVEL OF FITNESS

This refers to question 90 of the coded questionnaire data
(Appendix C-2), that asks the subject the following,
"Comparing yourself to others your own age, would you say
that you are as fit, less fit, ©or more fit?"

ACTIVITY STATUS

This refers to question 66 of the coded questionnaire data
(Appendix C-2) and asks the subject what their usual activity
status is: sleeping and resting; mostly sitting with some
standing activity and little walking; mostly standing with
some walking and a few vigorous activities, etc..

PERCEIVED DAILY LEVEL OF ENERGY

This refers to question 106 of the coded questionnaire data
(Appendix C-2) and asks the subject: Do you feel energetic

often, occasionally or rarely?



LITERATURE REVIEW

Anthropometric measures

Sex differences in mean height are well documented and
show that women ar= consistently shorter than men in most age
groups. This significant difference endures pas*t ihe age of
60 (Pearson, 1985).

Aging is associated with a decrease in stature due tc
compression of the vertebral discs and increasing kyphosis of
the spine (Shephar:, 1987). In a cross sectional study by
Shephard and Brown (1968, cited in Shephard, 1987), Toronto
men showed a decrease in average height from 175.3 cm at age
18 to 170.2 cm at age 54. 1In a group of Eskimos, (Rode and
Shephard cited in Shephard, 1987) the average height change
was 166.7 at age 25 to 163.4 cm at age 45 and in a small
sample surviving to 55, the average measure was 164.3. These
results were attributed to a "secular trend" due to better
living conditions and improvements in diet.

Astrand (1960) observed an average 6 cm loss in height
for women from age 20-29 to ages 50-65. These measures
showed the dgreatest decrease in height (4 cm) occurring
between the 40-49 and the 50-65 age groups.

The normative data associated with Canadian Standardized
Test of Fitness (CSTF) show 50th percentile values for men of
172cm and 170cm for the 50-59 and 60-69 age groups
respectively. For the same age groups for women, 50th

percentile norms are 160cm and 156cm. For those age groups
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20-29 through 60-69, there is a 6cm and 7cm loss in mean
height for men and women respectively.

The cross sectional results for average values for
height of subjects from the Baltimore Longitudinal Study of
Aging (BLSA) showed a gradual reduction in height over the
age span of 30-80 (Shock, 1987 from the Handbook on Aging,
1985). When longitudinal serial observations were made of
height, age changes in height followed a similar pattern ot
reduction from 30-90 years. Borkan et al. (1983), in a study
of body composition and aging with 41 men between the ages of
41 and 76, found the slightly shorter height of older men was
consistent with the combined effects of generational trends
in stature and age-related shrinkage.

Buchi in 1950 studied 6 cohorts of men for 9 years each
(cited in Shephard, 1987). Between ages 20-29, there was an
increase of .5 cm and between ages 30-45, height remained
unchanged and after age 45, it declined sharply.

Miall et al. (1967, cited in Shephard, 1987) showed
similar results with a study looking at men and women from
two separate populations - one from Vale and one from Rhondda
Fach. Height was shown to remain relatively constant to age
40 but after that to the age of 70, it declined rapidly with
the Vale men and women losing 1.7 cm and 3.5 cm respectively
relative to age 25. The Rhondda men and women lost 3.6 cm
and 4.3 cm respectively. The authors attributed the sex

differences to a greater tendency toward osteoporosis in
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women .

Hult (1954, cited in Shephard, 1987) found a progressive
increase in both the symptoms and radiographic signs of upper
and lower back disorders over the span of working lifc.
Lawrence, DeGraff and Laine (1963, cited in Shephard, 1987)
provided a survey of men and women aged 65-74 years showing
87 percent of males and 74 percent of females with
radiographic evidence of cervical disc degeneration. In the
same survey, 60 percent of the men and 44 percent of the
women over the age of 35 showed degeneration of the lumbar
discs, the condition being particularly common i:. manual
workers.

Cross sectional studies have shown that the size, shape
and proportions of the human body change throughout 1life.
Forbes (1976), in a longitudinal study on the adult decline
in lean body mass showed that the observed decline in the
older population of the size of lean body mass (LBM) shown
through several cross sectional studies in the literature, is
a natural aging phenomenon. Forbes showed that LBM estimated
by K-40 counting declined in 13 of 21 subjects measured over
several years. The subjects ranged in age from 22 to 57
years of age. No statistically significant difference was
shown for sex. Althiugh some subjects showed a decrease in
LBM, their weight increased or remained the same indicating
an increase in body fat with aging. Brozek (1952) showed

body composition changes with age such as decreases in water,
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cell mass, and bone mineral content resulting in decreased
density. Consequently, the aged individual who remains the
same weight or gains weight may have accumulated adipose
tissue.

Borkan et al. (1983) investigated and measured directly
the areas of fat and muscle in selected anatomical cross-
sections using computed tomography. They suggested that
there appears to be increasing "internalization" of fat with
age with this internalization of fat being most evident in
the abdomen where there was decreased subcutaneous fat and
correspondingly greater intra-abdominal fat in the elderly
men. They used the computed tomography method for their
measures of the deposition of internal adipose tissue.

The subjects were 21 middle aged men wi‘h an average age of
46.3 years and 20 older men with an average age of 69.4
years.

Shimokata et al (1389) in a stuily on the effects of age,
sex and obesity on distributica: of body fat found, in
general, that there was <« wrogressive trend towards
increasing upper and central i:ndy fat deposition with age.
With women, there seemed to be a post-menopausal acceleration
of this trend. They studied 771 men and 408 women aged 17 to
96 years.

In a study using both longitudinal and cross sectional
methods (Borkan and Norris, 1977) changes in subcutaneous fat

distribution in relation +to changes in other body
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compartments were studied. Cross-sectional analysis showed
the average weight of the subjects to decline steadily after
age 30 and the proportion of fat in relation to body weight
increased with age. Longitudinal analysis on a sample
population aged 20-92 showed decrements in weight between the
ages of 55 and 74 with the oldest individuals in the sample
showing a marked increase in weight attributed to
differential survival that results in unusually good health
in very old individuals.

Skinfold thickness 1is wvaluable in determining the
redistribution of fat deposition with aging. Averaging 7-10
skinfold measures showed a 25 percent gain for men and a 51
percent gain for women between the ages of 25 and 65 years.
The women in the study showed a particularly large deposition
of fat on the iower body, mainly the hips and thighs
(Kissebah et al., 1982; Krotkiewski et al., 1983, cited in
Shephards, 1987). It was also shown that men's accumulation
of fat was directed to the lower part of the abdomen.

Vir and Lowe (1980) in a study on the anthropometric
measurements in the elderly found that abdominal
circumference increased significantly with body weight in all
of the 4 groups measured. The 129 subjects were both men and
women living in a variety of institutionalised and non-
institutionalised settings. The mean age range for all
groups was 77 years old to 85 years old. Correlation of

abdominal circumference with body weight was significant in
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all the groups. It has been suggested that this increase in
abdominal circumference is due to the fat accumulation intra-
abdominally rather than subcutanecusly.

Shimokata et al., (1989) in their study of 771 men and
408 women aged 17-96 showed a very large sex difference in
the distribution values for the skinfold ratio. In men, the
major age effect occurred between young (19-39 years) and
middle age (40-54 years) and from middle to old age (55-69
years) a further small increase was present. The age trend
toward higher skinfold ratios was reversed in the very old
group (70-96 years). In women, the age differences were
small. Waist circumference increased in men from age 20 to
50 and was then constant; in women the major increase

occurred from age 40 to 70.

Muscular Strength and Endurance

The decline of grip strength with age has been
previously reported and has often been attributed to
declining muscle mass in oclder subjects.

Kallman, Plato and Tobin (1990), studied the role of
muscle loss in the aged-related decline in grip strength
using cross sectional and longitudinal perspectives. They
found, in both types of studies, that there was a gradual
decline of grip strength with age. The 864 subjects were
studied over a period of 13 years and data was collected at

one and two year intervals on apparently healthy subjects.
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For the cross sectional study, they found the sum of
bilateral grip strength to have the highest value in 30-39
year olds although it was ‘ot significantly different from
the other age groups. Grip strength declined in 40-49 year
olds and became progt¥essively lower at an accelerating rate
until the 80-89 year olds showed a 37% less grip strength
than 30-39 year olds. The longitudinal results showed a
similar trend except that 29% of individuals 40-59 years old
and 15% of individuals older than 60 had no decline in grip
strength during the study period.

In another cross sectional study that examined the
effects of age on muscle strength and anthropometric indices
within a croup of elderly men and women (Pearscn, Bassey and
Bendall, 1985) a significant negative correlation between
strength of the triceps surae and biceps brachii muscle
groups and age was found. Females were also consistently
less strong than the men throughout. Within the 184 subjects
aged 65-90, 100 were females with a mean age of 73 +-0.5 and
84 males with a mean age of 71 +-0.5. The strength of the
calf in relation to body weight declined with age in both
sexes. Since a decline in the ratio of strength to body
weight was expected to occur as the body weight increased, a
multiple regression analysis was dcne. For calf strength per
cross-sectional area, age was the only significant wvariable
with its effects being negative. Fror females in this study,

there was an absence of decline with age in muscle area.
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This was attributed to the differential deposition of adipose
tissue between men and women causing the muscle area not to
change but the suspected composition of the triceps surae to
change with age. This would explain the decrease in strength
for women without a coincidental decrease in muscle area
measured externally.

Normal grip strength for 450 men and women aged 21-65
was established over a 5 year intervals by Thorngren and
Werner (1979) using the Martin Vigorimeter. The authors
found a decreasing grip strength with increasing age and that
men were stronger than women on average. Mean grip strengths
were determined for the 5 years with this value based on 25
determinations. Plotting these means shows a general decline
between age groups however, between the ages of 45 and 55, no
drop in mean occurred indicating that the individuals
retained their grip through this age range. This is similar
to the result found by Kallman, Plato, and Tobin in that 29%
of individuals aged 40-59 had no decline in grip strength
measures.

Martin, Neale and Elia {1984) studied the effects of
non-nutritional factors on muscle function defined by maximal
voluntary grip strength. 1In a relatively small sample of 35
normal subjects whose age ranged from 18 to 70 they assessed
age, weight, and height as it related to grip strength
performance. Although no significant change in muscle area

or grip strer~+h with age was noted, the ratio of grip



strength to forearm muscle area declined with age in both men
and  women. The authors suggested several possible
explanations for the decrease including deterioration in
muscle function with age, changes in the compressibility,
composition and distribution of tissues in the forearm and
possible decrease in volition of the subjects affecting
neuromuscular functions.

Maclennan e: al. (1980) measured fat-free mass (FFM) and
grip strength in 158 men and 112 women of 65 years and over
who were living at home. Converting from a sum of skinfolds
to percent body fat using Durnin and Womersley's calculations
they were able to relate percent body fat to total body
weight and calculate fat-free mass (FFM). They measured grip
strength with the Meredith dynamometer and found a sharp
decline in grip strength with increasing age in both men and
women however only a marginal decline in FFM was noted to be
not significant. Hultiple regression showed there to be an
age effect on grip strength independent of FFM. Fibrous
tissue 1s suggested as the possible explanation for these
results being that an increasing proportion of skeletal
muscle {s replaced by fibrous tissue with age. No references
to support this claim were given.

Larsson, Sjodin and Karlsson (1978) studied 55 healthy
sedentary volunteers aged 22-65 years in terms of
histochemical and biochemical changes in human skeletal

muscle with age. They found metabolic changes in aging

16
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vastus lateralis muscle in the form of an increasing
percentage of Type I ("slow twitch") fibers, a selective Type
IT ("fast twitch") fibre atrophy and a decrease in the
activity of muscle specific Lactate Dehydrogenase (LDH)
isozymes. They suggested these changes were possible
explarations for the decrease in muscular strength found with
age. They also pointed out that instead of a transformation
of Type II fibers, there was an atrophy and degeneration of
the same. Larsson and Karlsson (1978) found a similar result
reporting the area of Type 1 fibres remained unchanged with
age while there was a decrease in Type 11 fiber area. The

subjects were 50 healthy men, 22-65 years of age.

Flexibility

Fitzgerald et al. (1983) did a study in an attempt to
establish normal values for lumbar spinal range of motion.
They measured lumbar flexion, extension and right and left
lateral flexion on 172 volunteers (4 women and 168 men) from
a veterans hospital by a combination of goniometry and spinal
distraction techniques. Subjects were excluded from the
study if they were experiencing or had a history of back
pain. Normal values were given for six age groups; within
the ages of 20-82, each group had a range of 10 years. They
found that a trend of decreasing lumbar spine mobility
existed with advancing age. Also, variability in normal

range of motion generally increased for older age groups.
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For lateral flexion and extension, the pattern was a
significant and systematic decrease every 20 year-interval.
Anterior flexion showed a significant difference only between
the oldest and the ycungest groups.

The active mobility of the extremities in older subjects
was studied by walker et al. (1984). Thirty men and 30 women
were equally divided in t&o age groups of 60-69 and 75-84
years of .. a. Subjects with pathological conditions were
excluded from the study however those with mild arthritis and
other similar musculoskeletal conditions were not. In
measuring shoulder, elbow, hip and knee joints with a large
360 degree goniometer, they found no siynificant differences
between the two age groups however univariate tests revealed
significant differences between men and women of these ag=e
groups.

Einkeuf et al. (1987) studied the changes in spinal
mobility with increasing age in women. One hundred and nine
women residing in the San Francisco Bay area of the United
States volunteered for the study. Six age groups from 20-29
to 70-84 were established with each group containing at least
15 subjects. The modified Schober method was used to measure
anterior flexion and standard goniometry was used to measure
lateral flexion and extension. The most significant
differences were between the two oldest and two youngest age
groups with the middle age groups not differing significantly

from each other nor from the oldest age groups. The amount
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of variability did not increase with age; instead, the
variability seemed to decrease with age.

James and Parker (1989) studied the active and passive
ranges of 10 lower limb joint motions measured with a
Leighton Flexometer in 80 healthy, active men and women aged
from 70 years. These subjects were recruited from 1lawn
bowling clubs, clubs for senior citizens and retirement
villages. All had maintained capacity in daily 1living
without assistance and were either living in their own homes
or in hostel type accommodations. Joint mobility, both
active and passive, in these subjects declined consistently
as age increased with the most rapid reduction during the
ninth decade. Women were significantly more mobile than the
men in 7 of the 10 motions. Hip flexion with knee in
extension showed a greater variation in measurements at all
ages than any other joint action. This was also the measure
which declined the 1least with advancing age with a
significant reduction in hip flexion apparent only after 85
years of age. In these subjects, observation during the test
sessions showed that resistance appeared to be caused
primarily by tightness in the lower back structures.

Flexibility, as measured by the modified sit and reach
test as well as many ol -er physical performance measures, was
used in a study by Rikli and Busch (1986) to help in
determining the motor performance oY womern as a function of

age ar i physical activity level. The participants were 60
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female volunteers, classified into one of four groups of 15:
young active (M = 22.2 years of age); young inactive (M =
22.2 years of age); old active (M = 68.7 years of age); and
old inactive (M = 68.9 years of age). Inactivity was defined
as never having participated in vigorous physical activity of
any type on a regular basis, either for the purpose of
exercise or for occupational or other lifestyle reasons. The
young active participated 3 times per week for at least 30
min a day for the past 3 years or more. The older active
women had participated in vigorous activity for the past 10
years of more on a regular basis. A significant difference
in the sit and reach performance was found between the
younger and the older active groups. A significant
difference was also found between the active and the non
active older groups as well as between the active and
nonactive younger group. Scores of active older women were
generally more similar to younger women than to their older
inactive peers.

To determine the importance of stretch and contractile
activity in the prevention of connective tissve accumulation
in muscle, Williams et al. (1988) investigated the effect of
electrical stimrlation on immobilised rabbit soleus muscle.
Four groups of rabbits divided as follows: 1. the soleus
muscle was immobilised in a shortened position, 2. the
soleus muscle was immobilised in a shortened position and

stimulated, 3. the muscle was immobilised in the stretched
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position and, 4. the muscle was stimulated only. When
muscles were immobilised in the shortened position, there
was, an increase in the concentration of connective tissue.
However, when the immobilisation was combined with
stimulation, connective tissue build-up was prevented
implving that lack of contractile activity was an important
factor in connective tissue accumulation. These results had
important implications to suggest that lack of activity may
have played a role in the accumulation of connective tissue
(a decrease in compliance) of aging muscle.

Trends have shown a general decline in flexibility with
age with some studies showing an increase in variability
while others show a decrease. Generally, activity seems to

delay the rate of decline of flexibility with age.

Cardiovascular Fitness

Aging is characterized by a loss of functional capacity
of the cardiovascular system. The most effective stress for
determining this loss is a maximal oxygen uptake capacity
test (VOimax), which is normally determined by the capacity of
the cardiovascular system to deliver oxygen to the working
muscles and the ability of the muscles involved to utilize
the oxygen (Holleszy, 1986). This test, and ones similar to
it, have been used as an index of overall maximal
cardiovascular functional capacity in numerous studies of the

effects of aging.



22

Most studies have shown a rather uniform rate of decline
in VO.... beginning at about age 30 (Holloszy, 1986).
However, cross-sectional sampling of healthy individuals of
different ages provided a substantially lower rate of decline
in VO,... with aging than did 1longitudinal observations on
healthy men (Bruce, 1984). If the regression line for cross-
sectional sampling was extrapolated to the age at which the
basal or minimal oxygen uptake was intersected, healthy
persons should have been living to 110-120 years of age.
Conversely, if the same was done for longitudinal data, it
intersected VO0.... within the observed survival of healthy
persons. Bruce also stated that higher VOQO,... values were
observed in men than in women, in proportion to lean body
mass however, regardless of gender, higher values were found
in the physically active than in sedentary persons.

Heath et al. (1981) found that in healthy men, VO
declines approximately 10 per cent per decade. Hagberg
(1987) showed the ability to adapt to exercise training was
retained in old age and the rate of decline in VO;... with age
in subjects who continued to train throughout life was only
5 per cent per decade which was only half the rate generally
found in sedentary persons.

Buskirk and Hodgson (1987), in a review study found that
most cross sectional studies presented a fairly uniform rate
of decline in VO0,,., with age at 0.40 to 0.50 ml.kg ''min’

""year”' in men. In women the rate of decline appeared to be
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less at approximately 0.20 to 0.35 ml.kg ''min "year'. No
real clear distinction in the rate of change in VO0.... was
evident when comparing active and inactive populations. With
longitudinal studies, the reported rate of decline in studies
ranging from 2.5 to 56 years presented a confounding picture.
The rate of decline in VO,... varied from 0.04 to 1.43 ml.kg
"min""'year' and there was some indication that active
individuals decline at a slower rate than inactive persons
but results were not uniform. Buskirk and Hodgson presented
a possible explanation: Changes in V0,.. over the entire age
range may be curvilinear, with active individuals declining
slowly as long as they maintain a regular exercise program,
and sedentary individuals declining at a more rapid rate
during their 20's and 30's followed by a slower rate of

decline of their V0,... as they age further.
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METHODS AND PROCEDURES

Subjects

One hundred and eightvy =ine male and female jeniors
Games participants from re.ions all over Alberta were
randomly selected from a subsample of the total 698 games
participants. This random subsample inciuded only those
participants who were registered to compete in the events
subjectively classified as most, mid and least active (Table
I). The ages ranged from 52 to 84 years of age with 108
males and 81 females taking part.
Procedure

Subjects were initially screened wusing the ParQ
questionnaire (Fitness Canada, 1987). The physical testing
and anthropometric measurements were done at Grande Prairie
college by Prof. Sandy O'Brien and Prof. Patricia Conger
along with a trained team of 6 testers. Each tester was
specially trained to measure only one category of the test
protocol and this became their only function as testers
during the study. For example, one person was trained to
measure skinfolds on the male subjects and this person
measured skinfolds on all 108 male participants. The
guestionnaires (Appendix A) were given to the participants at
their arrival at the games and they were asked to fill them
out as completely as possible. The instructions were to bring

the questionnaire with them to the «sting sessicn along with
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ACTIVITY CLASSIFICATION OF PARTICIPANTS

Most Active Males n Least Active Males n

Slowpitch Softball 14 Bridge 2

Swimming 3 Cribbage 2

Tennis 2 Disking 1

Track and Field 6 Floor Curling 9
Performing Arts 3
Shuffleboard (table) 3
Snooker 4

Total 25 Total 24

Most Active Females n Least Active Females r

Gymnastics 4 Bridge 2

Swirming 5 Cribbage 2

Tennis 3 Disking 3

Track and Field 8 Floor Curling 4
Performing Arts 5
Shuffleboard (table) 3
Snooker 2

Total 20 Total 21

Mid Active Malecs n Mid Active Females n

Bowling Bowling

Golf Golf

Horseshoes Horseshoes

Dance Dance

Lawn Bowling Lawn Bowling

Orienteering Orienteering

Badminton Badminton

Carpet Bowling Carpet Bowling

Trapshooting Trapshooting

Croquet Croquet

Total 58 41
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any questions they might have. All CSTF physical fitness and
anthropometric measurements were done according to standard
CSTF protocol (Appendix B). Calculations for wvarious
indexes for the physical measures were done using the
software "Body Lab" (Bailey and Mirwald, Bodylab Software).
The raw data (Appendix C-1) was then coded (Appendix C-2) and
input into a computer for statistical analysis.

In conjunction with the Canadian Standardized Test of
Fitness, normative data was established for the Canadian
population up to the age of 69 for selected variables. To
categorize the 70+ athletes for cardiovascular performance
(to allow analysis to be performed on the data), norms were
extrapolated based on recommendations from Fitness and
Amateur sport that the decline in VO0;... is approximately 9%

per decade. This information is included in Appendix D.

Statistics

The statistical program SOLO (SOLO Statistical System:
Version 100, 1988) was used to calculate the following:
Mean, Standard Deviation, Analysis of Variance, Newman Keuls
Post Hoc Test, Chi Square and Pearson Product-Moment
Correlation. The level of significance was set at .05 for

all analyses.
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RESULTS AND DISCUSSION

Anthropometric Measures

The means and standard deviations for selected
anthropometric and physical fitness measures for both sexes
according to age group are summarized in Table II. Also,
included in Appendicies C-1 and C-2 are the raw scores and
their coded form respectively. Mean height showed a general
but not significan: decline over time with age, however
females were shorter than males in all age groups (Figure 1).
A two way ANOVA showed a significant difference for mean
height between males and females in all age groups (p=.05).
This is consistent with other observations in the literature
(Pearson et al., 1985). Although a decrease in mean height
with age is shown to occur with regularity in many studies
(Shephard and Brown, 1967 in Shephard, 1987;Buchi, 1950 in
Shephard, 1987; Miall et. al., 1967 in Shephard, 1987 . .o
significant decrease was apparent in this study. In fact,
the subjects were taller on average than other seniors of
similar age. The Canadian Standardized Test of Fitness
(CSTF) normative data show men and women at the 50th
percentile ranking to be 172cm and 160cm respectiwgely in the
50-59 age group. In the 60-69 age group, the normative
values are 170cm for men and 156cm for women (Table III). No
CSTF normative data for the 70+ age group is available.
These average values are less (except for women in the 506-59

age group) than those values shown for the Seniors Games
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participants in this study. Interestingly, Astrand (1958)
reported average heights for men 50-59 and 60-64 as the same
or greater than those found in this study. A similar trend
occurs in Astrand's work with women (1960). Shock (1984)
suggested that one limitation of cross-sectional studies is
that they suffer from birth-cohort effects. This is where
subjects of different ages may differ in characteristics
other than age that may also affect the measurements. Sixty-
year o0ld subjects 1in Astrand's 1960 study would have
experienced very different socioeconomic conditions early in
life when compared to 60-year old subjects from the 1986
Seniors Games or the 60-year old subjects that contributed
data for the CSTF norms. "Epidemics, wars, and other
disruptions that occur at different points of the life cycle
of different birth cohorts may influence test results in ways
that the cross sectional method cannot differentiate from
true age changes." (Shock, in Normal Human Aging, 1984)
Dietrick et al. (1948, in Handbook of the Biology of
Aging, 1985) show +that bone 1loss is associated with
immobilization in normal young men who participated in a 3
month study. Dent and Watson (1966 in Handbook of the
Biology of Aging, 1985) consider that osteoporosis due to
immobilization may complicate other forms and initiate a
vicious circle, particularly with older people, mainly women,
who become mnore sedentary - a situation almost certainly

contributing to their bone loss. Heath et al. (1981) repor
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the mean height of male masters athletes (age 50-72) to be
comparable to the average heights reported for the men of
similar age in this study. These masters athletes were
active in age-group competition and were competitive runners
when they were younger. This information suggests that an
active lifestyle contributes to retaining bone mass and
therefore slowing the rate of height 1loss in aging
populations. This is supported by Lanyon's studies (1980, in
Handbook of the Biclogy of Aging, 1985) on animals that
demonstrated a fundamental relationship between bone mass and
its load bearing requirements. He showed that bone mass can
be increased by exposing bone to strain changes which are
well within the 1limits of normal daily activity with
frequency and not magnitude of the peak strain being most
important. Mean height may be affected by secular trends
(Shock, in Normal Human Aging, 19€4) where nutrition,
environment and daily activities can play a major role in
determining the rate of height change with age and
ultimately, final adult height. This is referred to by Shock
as the birth cohort effect and should be considered when
comparing and analysing data from a cross sectional study.

As expected, weight for various age groups showed a
difference between sexes (Table II and Figure 2). A two way
ANOVA found this to be significant (p=.05) with the men being
heavier than women in all age groups. This is consistent

with previous research reported in the literature (Vir and
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Love, 1980). Age effects for average body weight were not
significant (p=.05) and no apparent trend was evident,
therefore these seniors did not show a significant loss in
average body weight across the age groups. Interesting to
note that the correlations of weight with age were not very
high but they were significant and negative for both men and
women (Table IV) implying that as age increases, body weight
generally tends to decrease. Both men and women showed the
highest averages for body weight in the 60-69 age groups.
Values observed in this study for all age groups were higher
than some of those reported in the literature for seniors of
similar age (Borkan et al., 1983; Blanchard et al., 1990:
Shimokata, et al., 1989 and Flint et al, 1977). Conversely,
Latin et al. (1987) and Heath (1981) reported average values
for men and women (Sidney et al., 1977) that were comparably
higher than those reported in this study. A high value for
average weight could mean high LBW or body fat or both. For
these seniors, mean percent body fat showed a barely
perceptible trend that increased with age, however no
significant difference was noted between age groups (Table II
and Figure 3). Similar to the trend that occurred with body
weight, the 60-69 year age groups for both men and women
exhibited the highest measures of average percent body fat,
sum of 3 skinfolds and Body Mass Index (Table II and Figures
3,4,5). A two-way ANOVA showed significant differences

between sexes in all age groups for these measures, however
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no significant effects for age were noted. Sidney et al.
(1977) associated the aging process with loss of fat-free
mass and tissue mass as well as a gain in body fat. The

latter occurs probably into the 60s, but the gain may not be
pronounced, as reflected by different increases in skin-fold
thicknesses. Thereafter, body fatness may decrease (Buskirk
in Handbook of the Biology of Aging, 1987). This pattern was
reflected in the results of this study (Figures 6,7) although
the weight gain in the 60-69 year age group is observable but
not significantly different from the other age groups. When
means for lean body weight (LBW) were calculated (Table V),
no significant effects for age were noted (p=.05), however
males and females were significantly different. Sum of three
skinfolds showed a significant negative correlation (r=-.45)
with LBW for all 189 participants. This implies that while
sum of skinfolds is increased, LBW is decreased; a trend
observed in other studies (Durnin and Womersley, 1974 and
Blanchard et al., 1990). LBW had it's highest average in the
60-69 year age group. Following this into the 70+ age group,
averages for men and women decreased 5% and 8% respectively
relative to the previous decade. Forbes (1976) reported a
faster decline in LBW for women than men, as observed in this
study, especially in the later years. LBW measured and
estimated by underwater weighing, decreases gradually at a
rate of about 3.6 percent per decade from age 30 to 70 years

(Behnke and Myhre, 1982 in Handbook on the Biology of Aging,
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1987). After age 70, the decrease is about 9 percent per
decade. Normative data from the CSTF for the two youngest
age groups are given in Table III. The seniors from the
Seniors Games were, on average taller and heavier than
average Canadians of similar age. The 60-69 age group had
higher average LBW and percent body fat than other's their
own age. Although the average body fat increased with age,
LBW was high and not declining as quickly as reported in the
literature 7or other people of similar age. Body Mass Index
scores for the study groups were near the 50th percentile
scores for the CSTF normative data (Table IIT) indicating a
proportionality score very close to average for their age.
The expectation might be that these people should have a
lower body fat and body weight than average and lower BMI
scores. High calculated values for LBW contribute to the
wbove average body weight however the higher than average
body fat measures are difficult to explain. One explanation
could be that the Durnin and Wormersley formula used to
calculated percent body fat from skinfold measures for men
has been show” ~ overestimate percent body fat when compared
to 3 other .icthods (Blanchard et al., 1990). Another
explanation might be that the activities and lifestyle
engaged in by thege seniors is keeping what might be
considered normal aging processes under control. This was
reflected in the percentile rankings of the average values

from the two youngest age groups. Although they had higher
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than average body fat measures, their values were not within
the risk zones associated with cardiovascular disease and
other health problems (Fitness Canada, 1987).

With the anthropometric measures, the trends seemed to
be consistent with most literature however differences
between all age groups for all anthropometric variables
failed to be significant suggesting that the rate of decline
for such variables as LBW and height is slowed. Similarly
where sum of skinfolds, percent body fat and weight are
concerned, change in these variables with age was evident and

consistent with the literature but not significant.

Muscular Strength and Endurance

Many studies have shown a decline in strength with
increasing age (Kallman, et. al, 1990; Pearson, et. al.,
1985; Thongren and Werner, 1979; MacLennan et. al, 1980). In
this study, the best efforts from both right and left grip
strength were added together to get average combined grip
strength (figure 8). A two way Anova showed significant age
and sex effects (p=.05) with the men being consistently
stronger in all age groups. A post hoc Newman Keuls test
determined a significant difference between the youngest age
group and both of the older age groups but not between the
older groups. A two way analysis of variance was performed
on both the situp and pushup data. Keeping in mind that the

women periformed pushups from their knees, comparisons with
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men will not be reported since two different protocols were
used. For the 70+ age group for women, one outlier was
removed from the analysis for pushups since she performed 40
pushups more than the next highest score below hers (table
11, and figures 9, %a). This did not change the results of
the Anova finding effects for age and sex (p=.05). For the
situps, a different outlier was removed from the analysis
since she perform 71 situps (table II and figures 10, 10a).
However, one other person in her age group and a total of
five in the study performed above 50 situps. However, these
men and women should be considered a valid part of this
active and healthy sample. Removing the data did not change
the results of the Anova showing age and sex effects (p=.05).
For both pushups and situps, the significance in the age
difference was determined by a post hoc Newman Keuls to be
between the youngest and the two oldest groups. Negative
correlations were found between age and grip strength for
both men and women (Table IV). Normative data from the CSTF
for the two youngest age groups shows both men and women from
the Seniors Games to have the same average grip strength or
more grig strength than the average Canadian of the same age
(table III). Normative data from the CSTF is not available
for 70+ years of age however some studies have reported
strength wvalues for this age group. Mathiowetz et. al.

(1985) reports grip strength norms for 628 volunteers
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(aged 20-94) from a broad range of socioeconomic and
occupational groups. The means for these groups were
consistently lower than those from this study, however
Mathiowetz's sample contained subjects i J>m senior citizen
homes and the age range went as high as 94. Stringent
criteria concerning health and injury had to be met therefore
this information should be representative of a normal aging
population. Kallaman et. al (1990) reported longitudinal and

cross-sectional data for -+7 and 342 subjects respectively.
Grip strength measures were made on healthy male volunteers
in the Baltimore Longitudinal Study of Aging (BLSA). Male
subjects from the Seniors games were shown to be stronger in
all age groups when compared to the cross-sectional data and
stronger than the two oldest age groups when compared to the
longitudinal data. Table six shows the percent of average
grip strength decline for the Seniors Games data was much
less than that shown for other reported studies for both men
and women. One of the reasons has been shown to be the
decrease in physical activity with age which results in a
declining grip strength (Martin, Neale and Elia, 1984;
Wickham et. al., 1989). The pushup normative data shows this
same trend except the averages for males in the 60-69 age
group were below average values for the CSTF norms. Situps
showed the men and women from ages 60-69 to have means below

average CSTF norms whereas the younger age groups were above

this ranking. The participants of the Seniors games were
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a unique group who pursued a more active lifestyle, most of
which would have had to be consistently active to compete in
some of the events such as track and field, swimming, and
gymnastics. The data showed no significant decline in LEW
from the youngest to the oldest age group and a correlation
between LBW and grip strength was significant for the entire
sample (.77: p=.05). The relatively high values for percent
body fat, body weight and LBW seen in the 60-69 age group may
have proven to »e a disadvantage when performing tests that
use body weight as the resistance such as situps and pushups.
This increase in body weight and the observed decrease in
grip strength, suggesting a decrease in overall strength may
have contributed to factors limiting their performance in the
pushup. The increase in body fat has been shown to be
preferentially distributed on the trunk region in men
(Shimokata et. al., 1989). The observed decrease in grip
strength and the deposition of increased body fat on the
trunk region may have contributed to this groups lower than
the CSTF average ranking for pushups. Ready and Marshall
(1989) showed grip strength significantly correlated to
number of pushups to exhaustion in national field hockey
players. Situps for men and women of the two youngest age
groups were below the CSTF norms. A possible explanation
might be that the situp is a very specific movement pattern
and for proficiency and improvement, these same movements

must be performed. Although these subjects were active and
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showed a higher than average grip strength, they may not do

regular body resistance exercises such as the situp.

Flexibility

A two way ANOVA showed significant differences between
age groups and also between sexes for mean flexibility values
(p=.05). The post hoc Newman Keuls test distinguished the
significance between the youngest and the two oldest age
groups. The women were also shown to be more flexible
consistently in all age groups (figure 11). Studies have
reported women being significantly more flexible than men for
various measures throughout adulthood (James and Parker,
1989; Walker et. al., 1984; Boone, 1981). The general trend
showed a decrease in flexibility, measured by the Sit and
Reach apparatus with age (figure 11) which is consistent with
other studies (Busch and Rikli, 1986; Boone, 1981). Although
variability has bcen shown to increase (Fitzgerald, 1983) and
decrease (Einkauf, 1987) with age, this study showed the
range of scores contained within one standard deviation of
the mean to increase for the men and decrease for the women.
Normative data for the average Canadian showed lower average
values for flexibility when compared to those values reported
in this study (Table I1II) for both men and women. When
activity versus inactivity as categorized by event was
analyzed by ANOVA, there was a significant difference (p=.05)

between most and least active women and most and least active
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men with the most active group having been more flexible in
those structures measured by the sit and reach apparatus.
This and the previous observations supported the documented
positive effects of activity on maintenance of normal muscle

compliance with age (Williams et. al., 1988).

Cardiovascular Fitness

A two way ANOVA (p=.05) showed no significant differences in
mean pre-exercise heartrates for ages or sexes (figure 12).
A two-way ANOVA (p=.05) showed significant differences

between sexes and age groups for predicted VO0.... using the
CSTF step test (figure 13). Men reported an observation
(Blumenthal et. al., 1989) of higher VO0... than women in all
age groups. The youngest group had significantly higher
values than the two oldest groups showing a decline in V0.
with age reported in other cross sectional studies (Buskirk
and Hodgson, 1987). When analyzed as an average percent loss
relative to age 50-59, the men showed a drop of 15% in the
first decade and 8% in the subsequent decade. Women showed
a 21% loss in first and an 8% loss in the subsequent decade.
These losses were quitse substantial for V0..... Other factors
such as the increase in body weight have been shown to
contribute to the decline in VO,.. with age (Health, 1981).
In the 60-69 year age group, the average weight for subjects
was greater than that of the 50-59 year olds. This may have

contributed to the rapid rate of loss seen with this age
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group relative to the previous decade (21% and % for women
and men respectively). A recent cross sectional study (cived
in Hagberg et. al., 1989) indicated that most of the
reduction in VO,... that occurs with aging is eliminated if
VO.nax is expressed relative to muscle mass, not only because
of a fat weight gain but because of a loss of muscle strength
and mass with age. As well as contributing to the high
percent of loss in VO,,. relative to the previous decade, the
extra body weight may create a situation of extreme leg
fatigue during the test possibly underestimating VO.... for
some subjects. The ratios for an ANOVA looking at
activity groups as categorized by event of participation show
significant differences in VO0,... for activity levels (p=.0%).
The most active males are significantly different (higher
V0:m.x) than the most and least active females and least
active males. The least active males are significantly
different (higher V0,...) from the least active females. The
most active females are signif:i_cantly different (higher
VO0:n.x) from males and females in the least active categories.
Finally, the least active females show the significantly
lower VO,.,, values than all other activity groups. These
results support the proposed hypothesis from other studies
that an active lifestyle will slow the rate of decline of
VO:n.x (Buskirk and Hodgson, 1987). CSTF normative average
data for these Seniors Games participants show them to be

below the average for both sexes and all age groups except
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women 50-59 (Table I1II). Initially, this is surprising since
they did participate actively in the Seniors Games with some
of them having participated in the games before. Upon
reviewing the literature again, the suggestion has been made
that the rate of decline for adults is fastest between the
20's and 30's and declines more slowly after that.
Participation in active lifestyles for seniors is a relative
recent phenomenon, therefore these seniors may have done very
little in the way of fitness for the majority of their
lifetime before they decided to compete at the Seniors games.
Therefore, their initial functional fitness could bhave
decreased significantly throughout the years. The suggestion
here is that they have not vyet recovered a value of
functional fitness comparable to their peers although they
retain higher than average values for other fitness
parameters such as strength and flexibility. One other
explanation relates to the protocol for measuring heartrates
for the step test. The heartrate scores after stepping are
based on a ten-~second heartrate count. Heartrate monitors
were used during the testing for the Seniors Games and this
precluded the necessity to count for the entire ten seconds
so heartrate values were taken immediately upon cessation of
stepping. The reference group from the CSTF measured
heartrates by a pulse count for ten seconds. There might
have been a difference in the final heartrate scores where

one group had an extra ten seconds for heartrate to slow down
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while the otuaer did not. This would have a negative effect
on the VO0,... scores for the Seniors Games participants since

a lower heartrate gives a higher VO0.... score.

Chi Square Analyses

Chi Square analyses were done to determine the
relationships between groups as determined by the
questionnaire data. The reported X'.. values showed that
only two of the comparisons showed a difference that was
significant (p=.05) between the observed frequencies and the
expected frequencies (Table VII). It was found that for
men, aerobic fitness category and activity level were not
independent. The men competing in the most active events at
the Seniors Games seemed to bhe more aerobically fit as
predicted by the CETF stepping test than the less active
males. This was expected since events like tennis and
swimming require periods of sustained centinuous activity
necessary for aerobic energy metabolism. When this same
statistical analysis was done for females, a violation of the
sampling size occurred. There were not enough women to
satisfy the expected frequencies of at least 5 for each cell.

Perceived level of fitness for men and aerobic fitness
as predicted by the CSTF stepping test were not independent:
from each other. Men seemed to overestimate their fitness
level in terms of the results attained on the predicted VO0,.,.,

test. The most common explanation offered for overly
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positive health assessments is the assertion that elderly
persons believe that "old age iu inextricably associated with
illness and functional decline which leads to the expectatiocon
of the normalization of symptoms" (Levkoff, 1987). This
sample of men from the Seniors games participants were
representatives of a sample of individuals taking a more
active role in making choices for themselves regarding
competition, activities and interaction. This has been shown
to contribute to a better overall sense of well being and may
have been reflected in the overestimation of fitness level
for the men. A study was conducted on 91 ambulatory adults
aged 65-90 )in a nursing home (Langer and Rodin, 1976 cited
in The Social Psychology of Leisure and Recreation, 1980).
The test group was told that they had responsibility for
themselves and the comparison group was told that the staff
had responsibility for them. Accordingly, the former group
had freedom to choose and decide what recreational activities
they wanted and when, how they preferred their rooms to be
arranged, whether or not they wanted a plant and what kind,
etc... Conversely, staff made all the decisions for the
subjects assigned to the comparison group. The results
showed the test grocup to be happier, and more active and
alert than the comparison group. Most importantly, the
treatment increased the subjects' activity level in general
and their interpersonal activity in particular. In short,

the data implied that enhancing the subjects' perceived
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control over their 1lives increased their activeness,
interpersonal activity, mental alertness and psychological
well-being.

For the analysis between activity status and aerobic
fitness category, the basic assumption for sample size was
violated for both sexes therefore the probability wvalues
given for X’ did not apply. These variables were chosen for
comparison to study the relationship of activity status in
:vrins of typical activity patterns during daily living and
aerobic fitness. It is interesting to entertain the idea
that there may be a relationship between the rate of decline
of V02max and patterns of activity during daily living (ie.
sleeping, mostly sitting with some standing with very little
walking, mostly standing with some walking and few vigorous
activities, etc..).

When smoking and education were compared using the Chi
square analysis, these variables remained independent. An
expected result would be that the more highly educated a
person is, the more aware they would be of the negative
effects of smoking. However, since the 1ill effects of
smoking have been known for some time, this knowledge would
have become known to these seniors through media,
advertising, peers, and relatives independent of their level
of education.

No significant X’ ratios were obtained for the other

comparisons that were made with smoking for either males or
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females. A possible explanation could be that the choice to
smoke or not to smoke is made with lifestyle in mind. Since
all of these seniors, both the most and least active and the
more and less aerobically fit individuals were actively
involved in competition at the Seniors Games, an assumption
could be made about their choices for lifestyle pursuits
independent of measures of fitness or competitive event.
Expected is that the least active and least fit would prove
to be the smokers however, no relationship was found. An
assumption could be made that smoking is a health and
lifestyle choice and even those less fit and less active were
making positive choices against proven health deterrents such
as smoking.

Again, no relationship was found between the aerobic
fitness category and the perceived daily level of energy for
men and women. Unexpected since the more fit might be
considered to have a perceived higher level of energy more
often. The key here may not have been whether individuals

are more or less fit but whether they were or were not part

of the active interactions occurring between the Seniors
Games participants. The levels of fitness failed to create
an impact on analyses like these possibly because when
seniors had become even moderately active, the enhancement of
quality of life might have been such that the resulting
perceived level of energy compared to previous levels may be

high.
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SUMMARY

A descriptive analysis was completed on data obtained
from 189 participants aged 52-84 in the 1986 Seniors Games in
Grande Prairie, Alberta. Differences in anthropometric and
fitness measures for 3 age groups for both sexes were studied
as well as relationships between specific variables. Also
examined were relationships between groups as determined by
the questionnaire results.

Females were found to be significantly (p=.05) shorter,
lighter, fatter, less strong, more flexible and less
aerobically fit than males when means for the three age
groups were studied. Mean values for height, weight and lean
body weight showed no significant change with age however
moderately high significant (p=.05) correlations were found
between weight and body mass index (r=79), weight and lean
body weight (r=.83), and weight and forearm circumference
(.86). Percent body fat, sum of three skinfolds and body
mass index were not significantly different (p=.05) between
the age groups.

Mean grip strength, pushups and situps to exhaustion
were significantly lower (p=.05) for the two older groups
when compared to the youngest group for both sexes. Grip
strength showed a significant (p=.05) correlation (r=.74)
with forearm circumference and (r=.77) with lean body weight.

Mean flexibility measured by the modified sit and reach

apparatus was significantly lower in the two oldest age
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groups wit! the means in the youngest age group being the
highest.

Mean pre-exercise heartrate was considered to be the
same for all age groups and both sexes. No significant
differences were found. VO0,.. as predicted by the CSTF step
test was significantly different (higher) in the youngest age
group when compared tc both of the older age groups
(p=.05).

Chi square analysis noted some significant (p=.05)
relationships between groups using the questionnaire data.
There was a relationship between the males activity level and
their predicted aerobic fitness with the men in the most
active competitive events having the highest predicted
aerobic fitness in terms of fitness category . For perceived
level of fitness and predicted aerobic fitness there was also
a relationship suggesting that the males overestimated their
fitness levels in terms of being less fit, more fit or as fit

as someone else their own age.
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CONC °"TSIONS

A trend was evident with all of the anthropometric
measures that reflected trends reported in the literature,
however significant differences were not noted between the
age groups implying that the senior participants were not
experiencing as rapid a decline in mean values for variables
such as height, weight and lean body weight. Significant
differences were found for age and sex for strength,
flexibility and cardiovascular performance with the men being
stronger and have higher VO0,... values and the women being more
flexible. Significant differences were found for these
variables between the youngest and the two oldest groups but
not between the two oldest groups. Research has shown that
continued activity slows aging processes such as bone
degeneration, muscle fiber atrophy, connective tissue
accamulation and decline in functional capacity. The focus
of this study was not on how long these seniors have been
involved in physical activity however this information would
be valuable in suggesting that the tall stature of these
seniors could be attributed to the relationship between
activity and retention of bone mass as suggested by Lanyon
(1980, in Handbook of the Biology of Aging, 1987). The
relationship between grip strength and forearm circumference
and lean body weight is evident in the significant

correlations existing between these thhree variables.
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Although an active lifestyle can be related to the retention
of muscle strength, muscle circumference and lean body weight
are only two of the variables related to the ability of an
individual to generate force. Clarkson et al., (1981)
suggests that factors other that fiber size contribute to the
strength decline with age. Among the changing variables with
age are a more complex electromyographic pattern affecting
motor unit firing patterns and also loss of functioning motor
units. More research is needed on the effects of activity on
the neural aspects of muscle contraction before conclusions
can be made. The retention of flexibility relative to the
sit and reach apparatus in the more active seniors is
evident. Activity naturally guides the limbs and joints
through necessary ranges of motion to perform specific tasks
and lack of activity (and therefore movement} has been
suggested to play a role in the accumulation of connective
tissue and a consequent decrease in compliance of aging
muscle. Predicted VO0,... scores for the active groups are
generally higher than the inactive groups however mean scores
are lower than those averages reported in the literature for
comparable age groups and sexes. The increase in body weight
seen in the two older age groups could have contributed to
this since V0,... is expressed relative to body weight. This
problem could be eliminated if VO0,.., ic expressed relative to
muscle mass.

The questionnaire data reflecting perceived fitness
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and energy of the participants as well as lifestyle habits
suggested that the important factor with this unique group of
people is that they were active. The degrees of predicted
fitness and intensity of activity seemed to be secondary to
the perceived gains in quality of 1life achieved through
becoming involved with controlling their choices for physical
activities and their social interacticans. "Since the elderly
lose their social partners or significant others more
frequently than do younger persons, the need for social
interaction among the elderly is particularly important" (Iso
Ahola in The Social Psychology of Leisure and Recreation,
1980, p. 348). Iso Ahola suggests that it is not the
activity in itself that is important, but rather the extent
to which the activity provides a sense of control and
predictability with respect to the environment.

These results suggested that participation in the
Seniors Games had a positive effect on the retention of lean
body weight, strength, and flexibility and a moderating
effect on changes in body composition for the participants.
Activity was suggested to be a key factor in the comparisons
between groups where the level of activity was of little
consequence in differentiating the groups. The lack of
significance in the Chi Square comparisons suggests that even
least active individuals benefit from their involvement in
the games. Taking a more active role in making choices

about lifestyle has been shown to contribute to a better
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overall sense of well being and, reflected in the
questionnaire data are hints that simply activity and not
level of activity plays an important role in a senior's sense

=]

of well being.
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APPENDIX A

INSTRUCTIONS

10. The Fesearch Participant DATE: July 29, 1986

S$TEP_L:

UAKE AN _APPOINTMENT to be tested with the research tean. Fake sure it
doesn‘t confllict with ycur participating cvent.

STEP 2:

FILL OUT the consent form and the questionnalr+ i: accurately as
possible PRIOR to your sppointment. (Leave any confusir: .uestions until you
coge to the research area).

STEP 3:
BRING YOUR QUESTIONNAJIRE to your appointzent as we need your consent

form and part of the questionnaire to admic you to the study. If there sie any
redical constralndlications with your health, we may partially limit your
participation in the study.

STEPR &4:

DRESS FOR MOVEMENI. Come to your scheduled appointment dressed if
possible in a loose T-shirt (or blouse), loose stretch shorts or warmup pants,
flat valking shoes or runners and socks. (We will have some spare exercise
attire should there be a need).
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July 29, 1986

Dear

Congratulations on qualifying for the 1966 Alberta Senfors Games! The
University of Alberta hopes to learn more about youl

We hope you have heard about our health, titness and lifestyle
research study taking place at the Games. About 30f S.niors will be mweasured
between Augusc 7th and 9th.

Your name was RANDOMLY DRAWN to be elligible to be part of this
research study. We need YOUR help in order to coilect information on Alberta
Senfors.

Please resd the instructlions carefully and remember to keep your

APPOINTMENT TIME which ls:

a.z. / p.o.

August

Room E-/21 Grande Prairie Reglonal College
Main Buflding

¥e thank you In advance for your time and cooperation.

Sincerely,

@ e < Bl

Sandy J. O‘Brien

Departoenc of Physical Educacion and
Sport Studles

University of Alberta

Ly C

e~ D S

Pat R. Conger

Department of Physlcal Education snd
Sport Studies

Unlversicy of Alberca

S0B/)1p
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Experiment Consent Form

My signature on this sheet indicates that 1 under-
wtand that all persons in this project are volunteers,
that 1 can vithdraw at any taime from the experiment
or any phase of it, and that 1 have been or will be
informed as to the rature of the experiment. Furthermore,
the data that | provide will be anonymous and my identity
will not be revealed without my permission. Finally,

I shall be given an opportunity to ask questions prior
to the start of the experiment and after my participation
is complete.

Signature:

(Printed):

Date:




PAR-Q
PHYSICAL ACTIVITY READINESS QUESTIONNAIRFE

1. NAME: 2. SPORT/ACTIVITY: ___
3. ADDRESS: CITY: _ L

POSTAL CODE: PHONE: .
4. SEX: M F

5. AGE: BIRTHDATE:

6. PLACE OF BIRTH:

Conmon sense {s your best guide in ansvering these few questions.
Please read them carefully and check (v ) the D YES D NO opposite the
question if it applies to you.
NO
1. Has your doctor ever said you have heart trouble?
2. Do you frequently have pains in your heart and chest?
3. Do you often feel faint or heve spells of severe dizziness?
4. Has a doctor ever said your blood pressure vas too high?
Has your doctor ever told you that you have a bone or joint
problem such as arthritis that has been aggravated by
exercise, or might be made worse with exercise?
6. 1Is there a good physical 1eason not mentfoned here vhy you

should not follow an activity program even {f you wanted
to?

O I O R O -
N U U |

7. Are you over age 65 and NOT accustored to vigorous
exercise?



THE UNIVERSITY OF ALBERTA

FACULTY OF PHYSICAL EDUCATION
AND RECREATION

HEALTH
ACTIVITY AND LIFESTYLE

QUESTIONNAIRE

SUMMER 1986

INSTRUCTIONS

Please filil out ALL information as accurately and corpletely as
possible. Any questions needing clarification can be {dentified and we will
assist you at the Testing Centre. ALL informatfon you give is completely
CONFIDENTIAL.

HEALTH: Please check the appropriate boxes (v').

84

A. Marital Status at present:

[ [] L] ]

Married Single Widowed Divorced/Separated

B. Whom do you live with?

[ ] L] [ L1 [

Spouse Alone Friend Children Other

C. Vhere do you live?

[] [] [] L]

Big Cicy Towvn Farm Rural Home




Type of Accorrzodation?

[] L] []

House Normal Apartment Senfors Res.

[]

Other

Number of Years in this particular residence?

[]

Nursing Home

— e

Trailer

.

How long have you lived in Alberta?

L] ] L]

Less than 5 years 5 - 10 years 11 - 20 years

L]

All of my life

]

Yare than 20 years

AMilY: How many chiidren do you have?
Y y

g o 0o o

0 1 2 3 4

[]

S

6 or more

[]

Is your mother alive? [::]

Yes Her Age:

I1f not, cause of death?

Age
At Death: _

[]

No

Is your father alive? [::]

Yes His Age:

1f not, cause of death?

At Death:

[]

No

Age
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G.

0000000000 00

EDUCATIONAL LEVEL: What is your educational levz1? Please check all that
apply.

Grade School

1 2 6 7 8

a[s[ajals

Vocational Training Type:

Please check the number of years that ’pply.

5 or more

a[s[a}s]a

University - Type of Undergraduate Degree:

Please :heck the pumber of years that apply.

% or more

a[s[s]s)s

Type of Graduate Degree:

Please check the number of years that apply.

% or pore

OCCUPATION

Your m21n occupation/profession 1is (was):

How many years bave you spent in your occupztion?

N [ ] [] L]

1-9 Years 10-19 Tears 2¢-29 Years 30-39 Years 40-49 Years
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Are you retired from your occupation?

L0

]

Part-time

If retired or part-time working, how long have you NOT been workin

full-time.
1-5 Years 6-10 Years 11-15 Years

L]

More than 15 Years

Please describe your usual daily activity status.
appropriate description.

1 [ L] L]

Sleeping, Mostly sitting Mostly standing Mostly walking
Resting Some standing with some or standing
activity with wvalking and a requiring
ve.y little few vigorous strength. Some
walking. activities. vigorous

activity, very

little sitting.

Please check (¢ ) the

[

hostly walking
& standing
requiring much
strength
endurance and
exploying many
vigorous
sctivities.

Do you feel that your life-work was zwotionally stressful?

[] L] []

Fregquently Occasionally Rarely

[]

Never

1. N OBIL.

How do you usually get around? Check all that apply.

N

[]

Walk  Wheelchair/DATS Taxi Car Passenger I drive a car
Do you currently hold a driver’s liceuse? [::] [::]
Yes No
J. MEDICAL
Do you see a doctor .......... . ?

Every few years Once a year Twice a year

[ ]

More than twice

year
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Are your teeth satisfactory for cheving? (Can you eat fresh fiuits,

vegetables and meat?)

Yes No
Do you wear dentures? D D D
Yes Partial Dentures Re

How do you rate your general health?

L] [] L] []

Excellent Good Fair Poor

List any major {llnesses that have caused you a set-back in health in the
past.

List any illnesses that seem to run in your family.

HOW MANY DIFFERENT medications are you taking on & regular basis?
Prescription

Non-Prescription

Do you take any of the following? 1If yes, check as cany as apply.

Aspirin/Tylenol —_ Nerve Pills

Tums /Maslox Qater Pills —
Blood Pressure Pills Heart Pills

Hormones Cold/Allergy Pills N
Laxatives Thyroid Pills
Sugar/Diabetic Pills Sleeping Pills ——

Other

What medical problems, if any, are you CURRENTLY concerned sbout?
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Please describe your vision:

[] U [] L]

Good with Glasses for Bifocal Poor with Partially
no glasses reading glasses glasses blind

Please describe your hearing:

[] L] [] []

Good with no aid Some hearing Hearing ald Poor hearing
loss, no aid even with aid

Please describe your night-time sleep habits:

[] L] L]

Solid 6-8 hours Occasional wakefulness Restless

Do you smoke?[:J No If no, please disregard the next two questions.

[] Yes 1f yes, please check all that apply.

] L L]

Cigarettes Cigar / Cigarillo Pipe
Cigarettes:
No A few cigarettes Half pack Full pack More than a
dafly a day a day pack a day

Cigars / Cigarillos - Hovw many per day?
Pipes - How many per day?

If you have stopped sxoking, please indicate how many years in total that
you DID smoke.

O o o o o U

No 1-10 Years 10-20 Years 20-30 Years 30-40 Years 40-50 Years




30

Do you drink alcohol?

L O [] L] L]

Never 1-3 tines a 1-3 tizes a 4-7 times a Hore than once a
month veek week day
Do you normally wear seat-bzlts when in & car? [::] [::]
Yes No

(15

ACTIVITY / FITNESS - Current Characteristics

WVhat do you feel adout your weight?

L] [] L] L]

Too heavy A bit overveight Just right Need to gain weight
or more 1lbs. (5-15 1bs. over) {within 5 lbs. of (5-15 1bs. under)
over) ideal)

Do you do VIGOROUS exercises for 15 to 30 minutes at least three times per
week? (Examples - continuous svimming, brisk walking, jogging or dancing).

L] L] L]

Yes I do some activity, but not this much No

Do you do casual or quieter activities several times per veek that probably
enhance your fitness (examples include yoga, gardening, lefsurely walks,
mild exercises;.

[ ] L] [

Yes Occasionally Rarely

Do you look for ways to build fitness activities Into your life?
(Exanmples - Walk to vork or the stsTe, take stairs instesd of an elevator).

L] L] L]

Yes Occasionally Na

I believe exercise is important to my health.

L] [] L]

Yes Somewvhat No




Comparing vourself to others of your own age, would you say that you are...

L] L] []

More Fit As Fit Less Fit

What physical activities vould you 1ike to start in order to improve your
fitness and heaith?

Have you ever participated {n the Alberta Seniors Games?

0 O =

Yes No I1f yes, list others:

Have you ever participated in ANY major Sport Games or Champlonships?

D D EVENT YEAR

Yes No If yes, please list:

CTIV SS - Past Involvement

1 participated in sports in my youth.

L] [] B

Intensively Frequently Rarely No

1 have been in good physical shape.

L] L] L] [

Host of my life Part of my life Occasionally R -
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List the physical activities and sport2 yeu erjoyed in your yourger years
university, anateur, professional, caster's).

ACTIVITY / SPORT LEVEL

List the physical activities and sports ttat you enjoy NOV and the level
of participation.

ACTIVITY / SPORT LEVEL

List the pbysical activities and sports tkat jou Lave discontinuel recently,

ACTIVITY / SPORT REASON FOR DISCONTINUING

LIFESTYLE [_HUTRITION

Row many meals do you eat each day?

o o U o []

Tuaree Four Five
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Do you eat snacks as part of your norzal diet?

] [] [] L]

No Once a day Twice s day More than twice a day

List examples of snacks:

Check as many as apply ONLY for your USUAL rorning meal.

I ! 1 don't eat breakfast,
D Coffee D Tea D Postum

Fresh fruft D Fruit juice

Hot cereal D Cold Cereal

Toast

Bacon D Sausage E] Ham

™
[
]

Pancakes D French toast D Potatoes
Milk I I Hot chocolate

Others (Please list):

Ooodotd
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Do you eat whole grain cereals arnd a high fidbre diet? [::] [—:]

Do you u-e salt 1in your diet?

L] L] [] L]

Yes, liberally 1 use salt I use salt in Very limited
substitute liberally moderation
Do you eat the fatty portions of meat and poultry? [::] [::]
Yes No

Do you normally have fried or deep fried foods ........ ?

B L] 0

Two br more Once a day 4-7 times a week 1-3 times 8 week Rarely
a day

Do you normally bave a sweet dessert?

L] L] L] L] L]

Two or more Once a day 4-7 times a 1-3 times a week Rarely
a day a veck

¥hen you add sweetness, do you use ...... 7

L] L] L

Sugar Honey Artifical Sweetener

Do you consider yourself to bave & sound and nutritious diet?

L] L] L] L]

Alvays Most of the time Soze of the time Rarely

Bov could your diet be improved?
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LIFESTYLE / FEELINGS

Do you appreciste the body you have and try to take care of {t?

Often Occasionally Rarely

Do you feel energetic?

L] [] ]

Often Occasionslly Rarely

Do you feel financially secure?

L] [] L]

Yes Partially Yo

Has 14fe been good to you?

L] L] ]

Yes Partially Yo

Are your goals for the future clear?

] [] L]

Yes Partially No

Do you have holidays or specifal events in the near future that you are
looking forward to?

L] [ U

Yes Per-ixlly No

Do you currently fzel wanted and useful?

L] L] ]

Often Occasionally Rarely
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Is loneliness a problem for you?

L] [] L]

Often Occasionslly Rarely

Does your family give you emoticnal support?

L] ] L]

Often Occasionally ¥orely

Please comment:

Do your friends give you emotional suppnrt?

[] [] []

Often Occasionally Rarely

Please comzent:

Do you feel sorry for yourself?

L] L] L]

Often Occasionally Rarely

Please describe your temperment.

L] []

[]

Alvays even Usually even Somevhat short

teopered tempered

tempered

]

Very short
tempered

Do you coﬁe with the stresses of aging vell?

L] L] L]

Yes Partially No
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Are you planning any nev projects / activities / trips?

L] [] L]

Yes Partially No

Please specify:

Hov much T.V. do you watch per day?

[] L] [

One hour or less One to tvo hours Tvo to four hours

Vhat are your favorite T.V. prograzs?

[]

¥ore than four hours

How much reading do you do each day?

L] [ L

One hour or less OCne to two hours 7Tvo to four hours

]

¥ore than four hours

Vhat do you normally enjoy resding?

[] [] L]

Nevspapers, nevs Non-fiction books Fictfon Books
Magazines (Time, (History, Auto-
Nevsveek) biography, Manuals)

[

Magazines

[]

Other

Do you feel your memory of past events is good?

L] O] []

Yes Partially No

Do you feel your memory of recent events is good?

L] [ L]

Yes Partially No
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The WORST thing about getting old {s:

The BEST thing about getting old {s:

Are you looking forward to the future?

L L] L]

Yes Partially No

¥hy or why not?

Are you satisfled vith your current lifestyle?

]
[

Socielly

Most of the time Some of the time
Emotionally [::] [::]
FPhysically [::] [::]
Mentally [::] [::]
Spiritually D D

L]

Rarely

OO0 O 0O




What ONE thing to you vish to eccomplish in the nesr future?

What do you vant to be remembered for?

THANK YOU FOR COMPLETING THIS QUESTIONNAIRE!
YOUR ASSISTANCE WILL GO A LONG WAY IN PROVIDING
{ UNDERSTANDING ABOUT THE LIVES OF ALBERTA’S SENIORS.

PLEASE RETURN THIS QUESTIONNAIRE AT YOUR APPOINTED TIME TO:

Research Teanm
Crande Prairie College
Main Building, Room R=2s8 £ ~/2/
CRANDE PRAIRIE, Alberta

In return for your participation in the study we have & special
souvenir for you.
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3.6 Preticunary Instructions o the Par-
ticipant

In oraer 10 ach-eve 5:andardiraton anc
ease of measaremenis the 10iow NG
n{orMmaton shou'd be DIoviges n wnhing
to the paticipant at teast 48 hours pho’
10 the lesting session

Dress Requitements: Shorts and short
sleeved or sleeveless shwiblouse should
be worn by Ihe parl:crpant

Food and Beverages: It 1s recommenced
Ihat the participant not eat for at least
two houts belore 1aking the appraisal
The participant should a'so retran trom
dunking caffeine bevetages for two
hours and alcoholc dunks for six houts
prior o the appraisal

Smoking: The panicipant shoutd not
smoke gunng the 1wo houts prior 1o the
apprasal

Exercise’ Exercise should be avo-cec lor
s houts prot 10 the apprarsal

It the above condions are nol adhered 10
the panicipant should be advised that the
resufls of the lests may be atlecled nega-
oty

PAR-Q Consera and Release Form: The
PAR.Q (see Appendix B) must be com:

pletec and the consent and retease torm
{see Appendix C) read unoerstood ang
culy signed prior 1o the acminisiration of
the CSTF

Pregnancy: Pregnant women must obtain
the consent of ther doctor belore par-
ucpating in the CSTF 1t should be notec
that there will be some tias i the resulls
of pregnant paricipants since the CSTF
norms and percentiles were developed
excluging pregnant women

APPENDIX B

4) Appraisal
Procedures
4.1 Tests and Measurements

TE 1000w g s 3N OLtine €' I0e fesy
ang measurements of the Ca=ag an
Stangarareo Test of Finese The gaen
SeGuerie has beeo Chosen .0 a0

3) present tugh nsk individudts from pae
tcpation in mawmal eflort ang

) mnimize shanfold measutemert ¢nors
which might be caused by bOJy per
SPeahion

¢ Pre-Test Screening

- PAR.Q (Physical Actwity Reaginess
Questionnaire) {see Appendn B)

~ Consent and Release Form (see
Appendaix C)

- Observations (see CSTF Data Sheel -
Appencix D)

- Resting Hearl Rate Measutement

- Posting Blood Pressute Measurement
tsee Appendix E - Blood Prese ure
Messages Fiow Chart)

- Ldessyle Questhonrare (see AppotCi
F) - optona!

© Anthropometry

- Stanaing heght
- Bocy weight
- Guths chest
waist {aboomen)
hip {gluteal)
nght thigh
Skintolds 1nceps
bceps
subiscapular
thac crest
megial call

o Aetodic Filness

- Canagian Aerobic Filress Test
- Post-Exercise Heart Rate
- Post-Exercise Biood Pressure

* Muscular Strengih, Flexibility and Mus-
cular Endurance

- Gnp strength nght prs et hane
- Push-ups

- Ttunk forwatd liex:on

~ Sit-ups (60 seconds)

e Appraisal Repon

- Interpreiation of resulls

- Exercise Piescription Counseting

4.2 Pre-Test Screening

The scveen-ng Seclion consisls primanly

of tive parts The opliona! Litestyte Ques-
tonnaite afthough not a screening

Jeet Mady L0 Guraenenly mer e
tesed ot this phace of the ouera
PIOCess

PARQ

Corsent ar & Retease Fonm
« QLrenalions
- Regting Hed it Rate Measaesnen:
- Resting Bloog Pressure Measwenent
-~ Litestyle Questonnane

4 2.1 PAR-Q (The Pnysicat Activity
Readiness Questionnaire)

The PAR-Q (see Appenan 8) has been
desgned 10 1denhly those indmviguals for
whom certain physical actviies nught
e inapproprate and ot those who
should recewve meadical advice petaining
10 the type of actmity most sutabie tor
them

In particular, persons who sulfer fiom
Catao-pulmonary disases of other ad-
menis which could be aggravatec by
exercise 1esthing should not be tes'en
uniesy MechCat authonzalion ol Lue!
vilON s PIoviI0es

The PAR-Q must be agministened without
interpretalion aithough the foliowng ate
some terms that may need clanhcalon
IF the respondent asks

® "Heart Trouble”™ a delberately broad
term used 10 inciude hearn attacks
angina congenita! hean disease hean
valve disease congestve hear taluie
aiopsy and the use of hean medica-
ons

e "Dizziness  frequenity retested to as
“hghiheadedness It s usually assoc
ated with the sensaton or feeling of
insiability

o Terms such as “liequently” and “often
have been purposely used in an
attemp! 10 deniily the respondents o
whom the tiness appraisal 15 map-
propnate Some indwiguals will have
difticulty in deahng with these terms I
15 wety impofiant 1hat the appraser not
nierpret the paricipants symplome
The apprarser should help the pathics
pant answer the questons by asking
1hat he'she make the juogurrent on
then own This s very rapottant rom a
legat point of view

© if the paricspant reluses 1o answer any
Queshon on the PAR-Q, sheihe wmi' not
be slowed 1o unde:go the CSTF

o il the response lo of the questions
on the PAR-Q 13 “pes’, the portxipant
shouid not, as 8 tuke. perform the acinve
porton of the CSIF, 1o, the CAFT it
ups. Qrp strength and pushups

In 30dmion. these tests should no be
petiormed i the partic.pant sullers ltom
pone ot oM problems which Ccould be
tunther aggravated by these erercises
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L0t e
Prattnol ant Ceat gnay ihe
natute ane procedures of the CSTF ang
Wi B het 1espons e bes ate with
1esper! 1o the pertanmance of the tests
They form maees o Cleas IRl a paride
pant can retuse 1o peric m ary test and
atsg can anc shou SICp per'ormng a
test whenever any signihcant discomiort
15 openenced

y unCes

& Indwiduals under the age ol maornty and
ving with a parenliguardian mus! have
the “youth consent and release lorm”
and the PAR-Q completed and sipned
by the parent/guardian. These must then
be submitied 10 the appiaiser at the tene
of lestmg

« Both the youth and aduh consent and
release lorms must be witnessed at the
tme of sigrng  The witness rust be of
the age o maonty and should be inde-
pengent of the organizaton admunisier-
ing the fest Hence, the apprasser s not
&N approprale winess

The signed consent anc release form s
the apprasers evidence 10 subsianiate
that the parucipant was fully anare of all
wnphcanons pnot 10 ungertaking the
CSTF However apprassers shoulo appie-
¢iate that this lorm does not absolve
them of neqlgence i the agminisiration
of the CSTF

4 2 3 Observatrons

In orcer 1o further determune the 1€30-
ness of an ingwv:dual 10 parcipale n
the CSTF 1he appraiser should also note
the lollowing observations

The CSTF should be cancelled of
posiponed if the parkkCipant

- 15 pregnant {ask all lemales) ang does
nol have Ithe consent of her physiCian.

aemonsirates diflicully breathing at
rest

coughs persistently
has lowe' extremity swething

[

1§ Cutrently on medication.

[

has clearly ignored the preliminary
nsltucticns (e g . has s! eaten a
heavy mea' has alcohol on breath
etc )

- for any other reason no! mentioned
nete which [he apprasser believes will
preaspose the participant 10 unneces-
saty gsscomiont ot nisk

424 Restrg Meart Fate Measurement

Foupment Trotnnel g e Lo 0
RN ]

Procedure

The parucipant must st in 3 comlortable
chatit with arm suppots anc fes! with the
fee! fia! on the fioor lor at teas! lve min-
utes belore the esing heart rate 1s mea-
sured The stethoscope Should be pos-
Lioned $o the eapeces pont forward

To monitot the hean rate. it 1S recom.
menced that the d.aphtagm of the
stethoscope be placec eiher on the
sternum of over the second ntercostat
space on the lelt sice Determine the
teshng heart tale usiny a 15 second
count and record in beals-permnyte in
the spaze ptovicec on the CSTF Data
Sheel

o in the even! thal the resting bear rate is
100 beaisminuie o more. wad an add-
tiona! fve munutes (have pariCipant s
Queetly) and take the readings sgam.

o A PRRTICIPANT SHOULD NOT BE PER-
MITTED TO TAKE THE AEROBIC AND
MUSCULAR ENDURANCE TESTS IF the
resting heart rate 15 100 beatsimin of
more afies two readngs

It s 15 the case explan brelly 10 the
participant that the heart rate readng 1S
nol within the range for which the test
was des.gneg The appraiser may sug-
ges! that the participant mention their
elevated resting hear rate dunng the
next visi with her physiCidn

4.2.5 Resting Blood Pressure Measure-
ment

Equipment Chair with arm supports
slelhoscope  sphygmomanometer (DI0OO
pressure culls)

Procedure
Foliowing the resiing heart rale measure:

ment choose the appropniate size of
blood pressure cull and apply the cul! to

et g T CUMT VLS
Iy ang 5ottty T C
- OAC! MJrG e IwQ 'S
< abiove the anter .L1d
¢ &'~ sho.,iC be comicrialy
it & &f ange o! 101c 25
5eeE5 T TR MUnk wilh The ITae’
ecge G ihe I &t heart level Locale
arc nole he Trachia! artery at the ante
cota sgace by papaton The
$'€'hCsICLE cmouid be posticnec sO
that the €a's eces point 16wag

Rapidly nfizte the culf 10 a level 20 to 30
mmHg above the radiai palpaloty pres:
sure Quick’y posiion the diaghragm o!
the stethoscope over the brachial antety
Apply a mm.Tum amouni of pressure S0
as not 10 ¢s'e1l the anery The
c.aphtagm should be m complete con-
tact weh the skun The sielthoscope
should not touch the cuf! or its lubing
Release the cu'f pressure at a rate of
approuma'ery lwo mm.per-second

The SYSTOLIC PRESSURE s oeletmined
by the tist perception of sound (lrst
Korothol! sound)

The DIASTOLIC founh-phase level (D4)

15 determuneC when the sounds cease 10

be tapping m qually anc ate tully

muttiec De':ate the cutt 10 2et0 pres-

sure .

’
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o ane Bastonc
¢ Nea'es! we
a'e sraceor e

Fezore e Restro S
touh phace (B4 ie
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CSTF Tata Cheer

o In the event tha! Ine Resting Systaiic
8000 Pressure 15 150 mmieg o mo‘e
anc or the Resting Diastolic Biooa Pres:
sute 15 100 mmHg or more. wal an aoar-
tona' tve Muinutes (have pancipant st
Quictly) and take the reacings agamn

© A PARTICIPANT SHOULD NOT BE PER.
MITTED YO TAKE THE AEROBIC AND
MUSCULAR STRENGTH AND
ENDURANCE TESTS IF.

a) the resting sysiohc blood pressure
measutement 15 150 mmHg or more
after iwo reagings,

b} the restng aiastolic blood pressure 8
100 mmHg or more afier two reaoings.
or

¢} the indindual is recerving medication
for tugh blood pressure

I any of the above conditions exist
expiam tnelly that the blood pressure
1€a%iNg 1¢ N wihin the range for which
the tes! was cesgned (see ~ppenci E-
Biooa Pressure Messages Flow Chan for
potentiat interpretation)

4.2.6 Ufestyle Questionnaire (oplional)

The nlestyle queshonnaite may assist the
apprasser N assessng parhicipant
amituces toward and interests in
physica' aClivily Thus can be very helplui
in determining appropriale subsequent
results interprelation counsethng ang
exercise prescnupion For further
information on how the appraser may
make best yse of the participants
responses 1n the lilestyle questionnase.
see the CSTF interpretation and
Counseling Manual

4 3 Anthropometric Measurements
431 Stanguing Hewght

Ceuipment Vel ¢ wa' tare
AL L0 SCLA'T WiN T DLl

Yooy,

Procedure

Postion the 1ane verliCaly 353 "st @ wa!
Ensure 1ha' il is perlectly sta g0t and
even wih the 1pot It the Hoor s car
peted piace a ha'l-inCh woocen bicars
or: the oot agans! the wall ang mea-
sure trom the lop of the boarc wilh par-
1Cpant stanging on o

The participant. withoul footwear slanas
erecl. arms hanging by Ihe sices. feel
together, the heels and back :n contact
with the wall The panicipant is then
nstructed to look sitaight ahead stand
as tall as possible and take a deep
breath winle the measurement 1S laken

The set squate 1s placed on the head
cepressing the hair 10 make lrm contact
and a mark 15 mace al the leve' o! the
lowet boroer of the square or 1he wall
Check 10 ensute 1hat the pa‘'.crpants
heels teman in conact with the 1ioor
The gisiance lrom the 1oo! 10 Ihe pencil
mark 15 recorged 10 the nearest 05 cm

eg[‘\_l] 6.5

€ 3.2 Body Weight

Equipment Spung or beam szate
wooden board

Procedure

Ensute the scale 1s on 3 fiat surtace It
ine floor 1 carpeted. use a hatinch

Toederthe s e Tte o,
AL U S P VAN

SO gt e

RIS BN

(LI SN

e S LY I R I S
o
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433 Gath K¢ asurements

Equipment a-E Anthigpemettd tape o
eQundent

Procedure

The particpan’ slangs ¢iect in a relavec
manner aims tanging l0osely al the
sices The acpraser holds the lape
bewmeen the thumbs and indes ingets
wilh the second ling s stabiieing ang
Igveling the tane A cross hanoed tech:
nique 1S useZ (0 brng the zet hne of
the 1ape n ne with the measuning
aspect of (he lape

Ensute the 1ape s propetly located m
the horizonta C1ane in accordance wih
e instruchizr ¢ ang diustratons hisiea
be'ow

App'y tlensic” ' the tape sufhcwent 1o
maMan its 26N hut NoL 10 Cause
nceniaton o' he skin suttace

All measure Tenls are tecorged 1o the
e 1c™ ;
neates1 01 c "9[31?_19" cm

8) Chest Grth

Have the pa-uicipant raise bolh arms ar <
pass the 1aze aounc the chest pos:
voned a: the leve! of the mesosterna
(appronma‘ey 3! the mid level of Ine
sternum MsQnay between the arha an.0
the honzonia’ mppie ine) Encure the
1ape 15 pertectly nonzonal The patc:
pant lowets Doth arms $0 that the, har g
telaned The seading s taven at Ihe enc
o' a NO'Ma' eapiranon
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3 Waw! (aucomen) Ginh

Dot ntane et The
Vo tonaed el
PRIR STID ST RS-
QU o eatte wa of Oanine.ng
v et placed 0 e RCOICNG
Lt AnG e AR ALREMENt 1§ MAoe
attre eng of @ nGiry crprraton In
LU (ATt Garil an SNoeerminate
aast Cah be ap{rosimated Ly 1aking the
st the est-mateo lgleral level o the
twetlth o1 lowet Hostng nb

1 e,
The

: 'y
v 7\ ’!4', (Y

¢) Hip {Gluteal) Ginth

The participant s1angs erect with leet
1ogether The lape 15 posihoned arouno
the hips a the level of the symphysis
pubis ano the Sreatest gluleal pro-
tuberance

@ Right Thigh Gintn

DR HE S 84
R AP R TP ST A
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434 Se.ric € Measuremen!s

{rmare NG 1€ C' e ox tlo T e
rents)

Equipment —a-pencer ¢t Large Ca
Lers

Do one cormplete round of all the skurioig
measyrements belore repeaiing the pro-

cedure S0 odlain a second skinfold mea-

surement for each sie. All measurements

are teken only on the right sige of the

body .

General Procedure

Dunng skunfold measutements, i 1S
essenlial 1ha! the participant relax the
underlying musculature as much as pos:
sible When the sie of the skinfold has
been datermined. a fold of skin plus the
undetlying 131 15 grasped between the
thurnb ang forelinger with the back o
the hand 1acing the appraiser Keeping
fhe jaws O' the calipers always al ngh
angies 10 the body surface. Ihe contact
faces of the calipets ate placec one
centimete: Le'ow the pont whete the
shinlold 15 1a seg While maintaning the
pressute of the fingers on the skintold
the tngger o! the calipers 1 fully
teieased anc the measurement s 1asen
The measutement 1s noied when the
ingicator stabilhzes which «§ approxr
mately two seconds afler the lull pres-
sure of the catiper |aws s appheg 1o the
shnfolg The reading 1s recorded 10 the

neatest 0 2 mdimeties , o l! 6.8 {mm

Complete the litst set of skinfolg mea-
sutements fo* all stes Then sepeat the
piocedure 10 obtain a second set o!
measuremenls for each skinlold sie
Recotd the mean of ihe iwD measures
uniess the diflerence between the hist
ang second measure oOf that particular
skiniold site 1 tound to be greater than
04 mm 1l s0 take a thio measute of
thal skinfold site and choose from

.among the three values the Iwo mea-

sures which most closely maich each
olher in value Delermine the mean of
those two measutes Shoulo the thiee
measurtes be equidistan: e g . 166192
19 8 getermine the mean of all three
values

11 should be noted that the sccuracy of
shuniold measurements depends on

¢ precise wentilcation of the sde of the
skuniold.

@ forming the aluniold prior 10 the appics-
ton of the caliper jaws.

o the siandardizaton of the ahignmerd of
the skanioid crest

® maintenance ol the pressure by the tn-
pers on the skinlold when the measun-
merd is taken;

o complete release of the cakper aws.



a) Tnceps Sainfoig

The Da=¢-Cant 51700 A" e ars
1014003 By INE SIS0 The Tl
g lgeer o0 the Lacs O e
the porrt m.Cady Letaeen
acomaen {1 gnt Shou-Oer? of
Ine cro2ranon (nght etbow) The
15 cetermned by placing the tdit nger
o the le' hand on the 1D O the acw
mon (nght shoulger) the in hinger o
the hght hand on the bp of the olecranon
(nght ebow) anc then the thumbs are
placec together to Cetermine the mug-
point

g
e

] SRR

A

) |f) ACROMION

——n

The shn'olc s then 13 seC a! the Mo
arm poent sp the 10:0 1urs vertcaly
along !he maine of the back o' ine a'm

o Beeps Sanleo

RN AT Rl o e

[ A RO ST

TLOL AT (3 AOry T
fent @ the arm

13
55

¢) Subscaputar Swnfold

The paticipant stancs wih the shoyt
gers e'ares and the arms by the s.0es
The shintold 15 1a:$€0 SO 11 Can Le mea-
suted on a3 g.agonal kine coming from the
vertebral borger of the sCapula 10 @ pont
1 ¢cm benealh the infenot angie The
swintold runs downward anc outward al
an angle of apprommately 45 Oegrees 10
the spine
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c) a: Cres Suntolg
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Hweaght hugeat ot
U At ot e 4
§Ae AT O shewaer keet e fee
JONA ST evented The santend s i
TLeASLOC I ee contmieiies abowe the
crest o' ite um al the nuahng of the
0O, S0 et the 1010 runs femware any
sigh!ny com~warg

[RINN

e) Mecial Catt Skintold

Have the pa-hoipan place the
unwerghtec (retaxed) nght foat 11at or a
slep $O tha: the knee 1s al 90° The sein.
1010 1S 1a15€3 ON the nsiode of the nght
caft st above the level of the manimum
calf ginh sC thal the fold runs verically
aiong the mugdine




4 4 fetoblc Fiiness - Canadian
Letoble Fliness Test

et Greten 93 - PREICTION OF
sy AL AL HOCEIC POWER lVr_.
vy

The actotne componer: of the CSTF
consists of the aCTers13hon of the
Caracian Aeobic Finess Test (CAFT)
ang measutements of post-exeicise
heart rale and blood pressure

The CAFT {lormetly known as the Cana-
.51 Home Filness Test Advanced Ver-
si0n) consisls of 3 senes Of stepping
sequences performec on double 20 3
¢m sfeps 1o @ six-count musical thythm
set by a cassette tape wilh progressve
nctease 0 tempo

The CAFT s siructured such that a pat-
1cpan! beging :’.)r performing 3 three
minyle “waim-up_ exescise a@ a cadence
intensity of 6510 70 pet cent of the aver-
age actobic power expecied of a person
ten years olger instruchons and hime
signals are given by the cassette tape as
10 when 10 stant and stop exercising and
for tne counting of the 10 second mea-
sute:ment of the post-exercise heart rate

i a ptedetermined celing post-exercise
hean rate 1 not attaned or exceeded,
the paricipant performs a lunther three
mingtes of exercrse at 65 1o 70 per cent
o the average aerobic power expected
for hisher age group Agan, if the par-
neipant goes not attain of exceed the
ceing heart rate. a further three minutes
o stepping 15 performed at an inlensify
equwalent to 65 10 70 per cent of the
average aerobic power for 3 person ten
yrars younger

Equipment. Stethwoscope. sphyg-
momanomeler, ergomeier sieps. CAFT
cassetle 1ape casselle recorger. hmer of
stopwalch, mashing 1ape and metro-
nome (for calibration of casselie)

Procedure

Venly that the pre-lest screening ilems
have been completed. 1e , PAR-Q. con-

sen! and release form. obseivanons. rest-

ng bloogd gressuie and resting hear
ate

Brefty explain the purpose of the CAFT
and how it 1§ conducled

App'y the blood pressure cull 10 Ihe par-
tcipants lelt arm The cuft shoulo be
wiappeo fiimly ang smoolhly sround the
atm wilh Ahe lower margin two to three
centmelers above the anlecubita! space
s suggested that the parnipant wear
the cull throughout the step lest i ot
tends to skp tape « 1o the upper arm o1
shoulger with masking tape

+.3-69 ! '

0 59 2
4049 3
3039 <
20-29 5
1519 5

The apptaiset shoutd have the galcipant
periotm mig call stretches belore and
shier the star sleppng as a prevention for
muscle crampmng

Stepping Exercise Sequence

Demonstiate and have the panicipant
practice the stepping sequence as
cescnbed below It handrals are not
available on the ergometer steps the
apptaset shoutd step with oloer parci-
pants as a precaution agansi falls

Have the participant practce the siep-
ping sequence st without the MusiC
and then with the music. bul not more
than twice each ime Ensure 1hat the
participant places boih tee! comnpletely
on the 10p step that Ihe tegs are com-
pletely extended and the back upght
duning this phase of the movement

Also ensute 1ha! the parliCipant main-
tains the proper cadence Count and‘or
slep a tew sieps with any parcipant
who 15 expenencing oithculty

A panipant may $tan steppng with either

foot The eaampie Qiven begns with the
nght foot Reverse nght and teh n the
exampie f the parti<ypant prefers 10 begn
with the len fool

t STEP
Pace yout LGN 100! o0 (be Tnst siCp

2 STEP
P.ace ycur et 10Gi on (he seconc step

Aup
Prace yout gt 1001 ON 172 SECONC $leD ST
fee! ate logener
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PR3
Tat ot Aty [CAEN N L S
N4
\ 1A%
=
|
— =
S STEP

Piace your nght 100 ON Qrourc level

6 DOWN
P.ace yout le!t 10C' COmr ©7 2'Surs eve’ SO
fee: are Together

STEP - STEP - UP

SYEP - STEP - DOWN!
UP-2-20DOWN.2.3
UP.-2-3D0OWN-2.3

IO M ing Pathic-a™ that the fost vtep
L@ LTSSICN latly e mingtes When
the Music SIORS the pastopant wil
CEALO 10 5105 aNC 1 AN e s
Ingtcate that yOu will thien mterm !fn' £
HOGEAN whether O nCIe proceed 10 The
SECONO $C$S10N O Sippnng duienng
on thes heart 13te response 1 the par
Lepant s 10 proceed explan that thig
orocequre wilt be repeated at the eno of
the second session

Ingicate 1hat the partcipant shoulC leet
free 10 S10p stepping anyhme f ary ais-
comiott 1s expenenced

Discontinue the step lest i the partici.
pant begins 10 stagger complang of di2-
Ziness extteme leg pan nausea chest
pain. or shows 1acia! patior Have the
participant he down in 3 suping POSItION
and check his het heart rate and blood
pressure

N RS AR
Hd becomes obv-ws Nl the panopam
5 unable 10 mainla:n the proper casence
glief the fust mirute of steppng. slep with
the panticipant of ma:nta:n the rhythm by

© clapping. .

S difticully in slepping appears 1o be
relaled 10 Some phy0:0QCca’ dystunclion,
* dscontinue the test

When the music stops have the panici-
pant semain motiontess, while slanaing
Determine the post-exercise heart rale
wilh the stethoscope placed edher on
the sternum or over the second intet
costal space on the ieft sice Stan
counting the pulse at Ihe lermnalion of
the command worg "COUNT" anc con-
tnue counting until the first sOung of Ihe
commangd word "STOP " This s a 10
second iming sequence and Ine fst
beat 1s counted as one

-

Dondmlnhennbea'mchml
duing the command word ©

, tuch cases, mene:dhembu'ucwnted
T &s one o

The determination of an alcurate post:
exercise heart rate s the cntical mea-
surement for decigrg it the participant
should continue 10 the next session and
lor predicting aerobic filness Of max-
mum oxygen consumplion (VO, Max )
Ouxckly ascertan whether the pamc»panx
15 10 continue O stop the test The par.
ncpant DOES NOY continue of the hean
rate 1s EQUAL TO or EXCEEDS the ced
ng post-exercise hearn rate (see chaf)
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TNC FAT LG My et Wt
AT O Thep g Sl Let s

ALL THOSE AGED 60 to 63 YEARS L10P
STEPPING AFTER THE SECOND
SESSION

CEILING POST.UXERCISE HEART HATES

AGE MEART RANES
{10 seconags)
Aller Atier
15t Session  2nd Session
60-69 24 ~
50-59 25 23
40--49 26 24
30-39 28 2
20-29 29 26
15.19 30 _27

After the ;»«" Sipant coempletes the last
seeh.0n Of Cepinng Gulerined by the
post-eagrc:Le heafl rale wsponut have
him/her sit oown Once seated f the
participant appeats fatgued of kght:
headed elevaie the legs 10 tesl on the
ergometer sieps

Record the post-exercise systohc and
diastohc {D4) H'ood pressure readings
- between 0 30 ano 1 00 minute

~ between 2 30 ang 3 0D nunutes

Measure and recotd the post excrcise
heart rate agan between 3 00 ano 3 30
(15 second count)

The above posl-exercise measules are
taken alter the last session 15 completed
10 ensure that the hean rale and Llood
pressure d1op below the testing ceding
tevels belore the paricipant leaves ihe
sie, t @ . hear rale less than 100 beats
rrunute. Sysioic blood pressure ke than
150 mmiHg  G13s10hC LIONT precsure sy
than 100 mmHg

See Apprenzo Mg CAFT Sumimary
Chart



4 9 Muscular Strength, Fleniblity,
Muscular Endurance

N QCe 10 Mute.2e Ihe §0ss bikty Of oty
a0 dv e WGl Mg N Lketlve verhal
CO AL e TeNt 3 PrvaeC 10 1he DAnCe-
pant a1t CSTF Dramples of acceprabie
worCl 0f p'"lu:? mght be “good  you
are aong hne” Unacceplatie phrasing
wou'lo be “heep QONG”. “00 one more
These monvational cues should be stan.
carg.2eC 1om lest 10 Iest 30 a3 10 prevent
& MOotvalonat Dias n lestre-lest com-
[NV

451 Gnp Suength
Equipment Hand dynamometet
Procedure

Have the paiipant gtasp the oyna-
mometer in the appropriate hang The
gnp 18 taken between the fingers ang
the pa'm at the base of the Ihumb
Adjust the gnp of the dynamometer sO
the second ot of the fingers s snugly
under Ihe handle ang takes the weght of
Ihe nstiument LOCk the gup i place
The parsticipant holgs the gynasnometet
N hne with the forearm at the tevel 0! the
gt The dynamometer 1s then
SQUEEIEC vigDIousty SO as 10 exernt max-:
wmum force

Have Ihe pamtipant exhaie while squeel-
g (10 avord bunkd-up of nira-thoracc
pressure)

During the test necher the hanc nor the
oynanometer should louch the body or
any olher obect Measure both hanas
anernatively atiowing two 11a's per hang
Rec010 the scores for each hang 1o the
nearest kdogram Combine the masmum
score for each hang and record in Ihe
space provioed
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452 Push-Ups

fFaupment Gym ma

APERSCH WD SUTFERLFRTW LOWIR
BACK. ALMENTS SROULL NCT PER
FORM THIS TEST

Procecure

1115 imperative tha! the Tarlcpart .5 wel'
nstrucled n the correct per'crmance ¢!
ihe push-up

Males

The paricpant kes on his siomach legs
together His hancs poniing lotward
ate poshoned undet the shoulcers The
parhicipant pushes up lriom 1he mat by
fully straighteming the elbows and using
the toes as the pivotal pont

The upper body must be kepl in 3
straght hine The parlicipant retutns 10
the starting posiion chin 10 the mal
Neither the siomach nor th.ghs should
1ouch the mat

Females

The paricipant lies on her slomach legs

together Her hancs ponbing forward

are positioned uncer the shoulders The

parcipant pushes up from the mat by

fully strasghlening the elbows and using t

the knees as the pvoial pont 4] \:-
‘ .

The upper body must be hepl N 3
sitaght ine  The parlic,pani reluins 10
the staring position, chin 10 the mat The
siomach should not touch the ma: The
lower leGs remarmn in contact with the
mal. ankles planiarliered

THE PUSH-UPS ARE TO BE PERFORMED
C'(.)‘NTSECUTIVELV AND WITHOUT A TIME
[

Have the partscipant practice one ot two
repettions 1o check for proper tech-
ngoe

Agwse the pantipant that mcorrest repeli
tons. those Nt meelng the above cniena,
wilt not be countea The test & stopped
when the parcipant i3 seen 10 slian forc-
bly o is unabie 10 Manian the proper
push-up lechruque Over two consecuine
epetdong The parcipant shouid aiso be
adesed 10 Svo0 breath-holdng by
breattung rhythmscatly and o “exhale on
elion”, i 8., exhale gunng upward phase of
Me pushup



453 Iruns Forward Filenion

Egqupment Flewogmeier iVMushel dets
anc 0 on)

A PERSON WHO SUFFERS TRON LOWER
BACK AILMENTS SHOWD NOT PER
FORM THIS TEST

Procedure

Have the paricipant warm-up for this test
by performung slow stieiching move-
ments {modied hutdie streich held for
20 toconds repeated twice on each leg}
belore taking the actual measurements

The partcipant. barefool. sits with legs
fully extended with the soles of Ihe feet
placed flat against the two honzontat
crossboards of the flexomelet. The fiex-
ometer should &2 adjusted to a height al
which the bails of the teet rest against
the upper ctossboard The innet egge o
the soles are placed two cm from (he
edge of the scale Keeping knees fully
exiended, arms evenly streiched paims
down, the participant bends and reaches
forwatd (without jerking). pushing the
shaing marker along the scale with the
tingenips as far forward as possible The
position of maximum flexon must be
heid for approxmalely two seconds
Agvise the pariicipant that lowenng the
bead will maxirnize the gistance

reached

‘the ta! is not
Do not afiempl 10 hold the knees down In
ng

counded

the hnees flax,

8044100, 60 NSt low jerung,
sclon.

The lest 1s repeated twice Record both
readings and record the maximum read:
ng 10 the nearest 0 5 cm

4 S

ECufment Caym g Tee oo
walch

A PERSON WHO SUFFERS FROM LOMLR
BACFK AILMENTS SHOUI D NOT PER
FORM Tr:S TEST

Procedure

The pancrpant lies i a supne poshon
knees bent at a nght angle and feet
shoulderwioth apan The hands are
placed al the side of the bead with the
tingers over the ears The elbows are
ponted lowards the knees The hancs
and elbows musli be mantaned in these
positions for the entire guraton of the
test Also. the ankles ¢! the participant
must be held throughout he test Dy the
appraiser 10 ensure that the heels are n
constan! contac! with the mat

The paticpant 1s requreC to sit up
touch the knees with the elbows and
return to the staring positon (shouicers
touch fioor) THE PARTICIPANT PER.
FORMS AS MANY SIT.UPS AS POSSI-
BLE WITHIN ONE MINUTE The partici
pant may pause 10 rest whenever
necessary

TG Tt e At the et L et
ST Lol R T TITT S B O AL N LA T
the st Yo Tat NIT O e
AAAIY, M\Te 2R TG alit T U { JYARR 1 SRY SO ST R
g The o Tack ToBeMe Ty oot oty
COrE NG e AabLAOMUNAl L et e

then conting 7 5 IHe ONNEe T Wt 3
weh conrole = cml.ng up D e tegee
10 the PONt w2 i@ the ity Touch e
kaees This is foliowed by @ Curhng
conn” of 1he Tunk with particular
emphasis Of te lower back fully con
1acing ihe ma’ belore the upper hacs
ang shoulde’s 1ouch the mat

A “roching” © “houncing” movement

not permitied Also. the parlicipants byt

focks must reTan in contact with the
mat and the 1ingers i contact with the
sige of the hbead at all hmes Have (he
pariicipant practice one of wo epeh
tons 10 check ot proper techmgue

Advise the pz‘bo'plfl 0\;1 incorrect repen
tong, those nat meelng the above cntena
will ot be courded. The pariCipant shoult

efion®; i e, exhale durng “cudng up®
phase of the snup ke

When the pa~<pant 1s tully mlarmed ¢
the precedriny; details and s teady 10
stan the s# L7 test, give the commanc
“Begin™ and? start the timer
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C3
1.00
2.00
1.00
1.00
2.00
1.00
2.00
2.00
1.00
2.00

1.00
1.00
1.00
2.00
1.00
2.00
2.00
1.00
1.00
2.00
1.00
2.00
1.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00

2.00
2.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
2.00
1.00

3.00
5.00
2.00
6.00
5.C0
3.00
3.00
5.80
3.00
6.00
3.00
6.00
6.00
6.00
6.00
3.00
3.00
5.00
6.00
6.00
2.00
2.00
5.00
3.00

6.00
5.00
3.00
3.00
6.00
4.00
5.00
5.00
5.00
3.00
3.00
5.00
3.00

APPENDIX C-1

[
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Cc7
178.10
151.20
166.70
174.90
156.70
173.10
162.10
151.50
167.80
161.40
160.20
166.90
178.30
177.60
159.30
169.90
154.50
166.00
166.70
174.70
164.50
173.90
156.30
168.9C
157.40
138.40
150.50
156.20
169.70
167.80
161.20
154.80
165.70
169.40
177.10
169.20
189.60
164.90
166.50
168.40
177.80
173.10
149.10
157.20
161.50
166.40
163.80
170.90
177.00
159.00
169.90

cs
87.30
87.50
70.70
70.70
50.20
81.60
46.40
63.20
111.80
52.20
84.00
$2.40
82.30
87.70
68.00
75.30
63.60
52.90
67.40
82.10
73.20
68.40
62.20
83.50
71.50
57.40
55.40
60.80
70.10
75.60
74.80
63.00
64.00
105.50
85.20
87.70
108.20
69.80
69.50
71.20
75.20
67.00
81.00
70.10
73.50
71.09
62.30
79.20
75.00
58.80
78.80

c9
12.00
30.50
11.00
11.00
24.30
14.00
12.00
23.80
37.00
13.00
29.00
21.80
20.00
12.00
25.00
14.00
26.00
18.50
10.30
13.00
20.00
5.00
19.00
10.50
15.00
20.00
22.00
21.00
13.00
9.00
25.00
26.00
28.00
24.00
20.50
32.00
14.00
10.00
17.50
30.00
7.50
3.50
30.00
28.00
31.00
31.30
26.80
10.00
9.00
21.00
10.00

13.

- o
Wi bHooN
P

18.
12,
13.
10.
12.
23.

10.
15.

i6.

16

22.
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I T S

St
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103.
104.
105,
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121,
122.
123,
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141,
142.
143.
144.
145,
146.
147.
148.
149,
150.
151.
152.
153.
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62.00
67.00
69.00
71.00

68.00
57.00
66.00
66.00
61.00
64.00
68.00
66.00
64.00
74.00
65.00
64.00
70.00
65.00
64.00
59.00
60.00
63.00
61.00
59.00
62.00
65.00
65.00
57.00
63.00
62.00
64.00
55.00
56.00
66.00
62.00
64.00
59.00
61.00
57.00
69.00

13.00
13.00
13.00
14.00
14.00
14.00
14.00
14.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
16.00
16.00
16.00
116.00
16.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
10.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00

c7?
163.40
167.50
166.50
162.30
180.90
168.50
183.00
165.70
160.00
179.40
161.50
171.60
156.40
156 .40
165.30
162.80
176.40
161.60
161.80
176 .50
174.00
172.80
161.90
162.70
182.10
175.20
174.60
165.90
159.50
169.90
162.80
174.20
178.70
175.40
175.20
167.40
183.90
179.90
176.90
171.70
172.20
176.70
186.60
176.60
176.10
180.30
173.90
181.80
173.10
175.20
173.60

ce
81.60
70.80
94.80
85.00
62.80
83.40
97.20
66.80
78.70
86.90
85.20
66.40
59.90
58.90
65.00
55.40
93.00
84.70
63.10
88.80
77.10
96.00
94.40
84.50
83.90
89.59
74.60
77.60
81.90
76.40
60.20
73.30
84.60
75.50
80.50
76.90
80.70
92.70
77.50
85.70
75.60
100.70
90.40
75.50
70.3Q
78.90
89.70
91.50
78.90
87.30
73.40

C10
24.50
5.00
9.00
19.00
2.00
3.00
8.00
8.00
19.00
5.70
22.00
3.00
9.00
13.70
8.00
9.00
7.80
12.00
15.50
3.80
7.00
11.00
18.50
23.50
3.50
13.00
5.50
3.00
9.00
4.50
9.00
3.50
3.00
4.10
3.50
2.50
3.00
8.50
4.00
4.00
5.20
8.30
3.00
3.50
3.00
4.00
7.00
7.00
5.00
3.50
2.50

111

Cll
30.00
18.00
35.50
22.00

6.00
27.00
24.00
20.00
27.50
25.00
28.00
18.00
16.00
23.10
14.00
10.00
34.00
30.50
15.00
17.00
22.80
21.00
23.00
20.00
23.00
27.00
14.00
24.50
30.00
14.00

9.00
15.50
24.50

9.00

9.00
22.30
17.50
24.00
21.00
18.00
18.30
52.00

7.00
15.00
12.50
15.30
30.00
28.00
20.00
29.50
11.00



154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189,
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cé
17.00
17.00
18.00
18.00
18.00
18.00
18.00
18.00
19.00
19.00
19.00
19.00
19.00
19.00
19.00
19.00
20.00
20.00
20.00
20.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
22.00
22.00

175.
169.
163.
171.
178.
176.
158.
171.
159.
155.
166.
180.
181.
185.
168.
157.
157.
165.
151.
158.
166.
167.
158.
163.
179.
161.
162.
157.
170.
158.

179.
159.
160.
181.
175.
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C16 C17 c18 C19 Cc20 c21
85.50 36.50 .60 5.80 31.50
139.00 35.70 .30 5.30 34.50
71.00 39.80 .20 5.50 28.60
5..00 38.80 .40 6.10 30.90
77.10 35.40 .30 5.40 27.50
71.00 38.90 .40 5.90 30.90

31.00 34.10 .60 5.10 28.00 90
98.40 35.80 .80 5.00 30.70 90
165.50 40.60 .00 5.90 31.60 11.30
46.00 33.40 .30 5.60 31.40 90

.80 5.10 32.50
.50 5.70 33.40
.30 5.90 31.70

141.50 38.10
126.80 38.30
104.80 38.50

(=
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66.00 40.20 .50 6.10 33.50 10.30
96.00 38.40 .60 $5.40 31.70 80
68.00 38.40 .60 6.00 32.80 50
112.50 35.80 .50 5.10 27.80 40
59.60 34.30 .30 5.40 29.80 60
46.80 40.00 .20 5.80 31.70 30
87.50 40.50 .10 6.70 32.80 10.00
86.00 36.10 .60 5.20 31.40 50
45.50 39.00 .90 5.80 29.70 20
81.60 35.30 .90 5.30 31.70 70
86.50 42.10 .60 5.60 29.10 80

s

.20 5.40 33.60
5.10 32.80

102.00 36.60
131.50 33.80

94.00 32.10 .20 5.10 30.20 10
75.50 35.00 .40 5.40 31.50 90
47.70 36.80 .70 6.10 29.90 80
61.00 38.70 .10 6.10 29.50 S0

.20 5.30 30.50
.30 4.90 30.20
.00 4.80 30.40
.80 6.90 33.30
.70 6.10 30.70
.40 5.40 34.70
.20 6.30 33.30
.00 5.80 27.10
.90 5.90 33.70

125.00 35.90
100.50 35.20
101.50 35.00
118.00 43.70
124.80 39.00
142.00 38.30
99.50 40.00
76.50 38.90
90.70 37.10

s

106.10 35.50 .10 5.20 32.80 10.10
49.50 36.00 .30 6.00 30.10 80C
23.00 34.70 .80 6.60 29.40 10.10

.60 5.20 33.20
.80 5.20 31.00
.80 5.40 31.20
.20 5.30 32.20

140.60 35.70
120.30 34.50
131.50 34.90
115.60 38.20

OO NANOONNNNNOANOONNOAOANNONANOONOOOO SO NNVNONNOONAdIA IO
w
o
Ll

91.10 38.60 .70 5.20 31.20 10
50.50 38.30 .60 5.70 30.50 40
36.00 38.90 .50 7.40 32.50 10.10
83.00 35.00 .30 5.20 29.00 30

75.80 37.70 7.30 6.00 29.60



Cl2
25.80
23.50

9.50
14.50
25.00
23.00
26.00
40.00
17.00
17.00
20.00
27.00

8.00

9.00
13.00
26.00
27.00
10.50
17.00
16.50
19.50
23.50

7.00
21.00
21.00

6.80
20.00
29.00
17.00
24.50
18.50
16.00
27.00
15.00
16.00
13.00

.00
27.00
27.80

9.00
13.30
12.00
43.50
23.00
11.00
20.10
24.00
30.00
20.00
15.50
20.00

c:a
23.60
21.00
24.50
17.00
23.00
20.00
25.00
38.00
26.50
19.00
30.80
22.00
15.50
27.50
21.00
34.50
30.00
19.00
18.00
39.00
24.00
28.50
10.00
31.30
32.50
15.00
34.00
31.00
24.50
33.00
26.50
21.00
26.50
29.50
17.00
23.00
10.00
24.00
32.00
19.00
21.00
27.50
54.50
22.00
33.50
23.00
41.00
35.00
22.00
23.00
23.00

Cl4
10.00
11.00
14.50

6.40
11.00
14.00
11.00
12.00

8.50
29.00

9.00
27.50
19.00
21.50

31.00
11.80
17.50
10.50
30.00
24 .80
30.00
29.30
38.50
39.00
21.80
15.00
9.00
34.00
41.50
28.50
7.00
18.00
28.00
14.00
6.50
7.00
41.00
42.50
11.00
11.00
28.00
47.50
33.00
39.00
11.40
55.50
12.00
17.00
12.00
10.00
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103.
104.
105.
106.
107.
108.
109.
110,
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.

130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141,
142.
143,
144.
145.
146.
147,
148.
149.
150.
151.
152.
153.

26.00
36.00
26.00
34.00
27.00
44.00
”2.80

19.00
32.00
31.50
33.50
32.00
22.00
30.00
35.00
46.00
23.60
23.60
27.00
26.00
37.00
21.00
36.00
26.00
23.00
18.10
19.00
40.00
30.00
24.00
25.00
25.00
33.30
41.00
12.50
22.80
20.00
19.00
23.50
30.80
26.00
35.00

8.00

-
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C17
36.40
38.10
38.10
35.80
36.80
38.30
36.60
36.90
36.80
42.00
35.60
35.80
34.80
35.40
35.50
36.30
40.60
34.70
35.40
38.70
39.70
38.00
39.70
36.70
42.60
40.20
37.20
26.00
38.10
34.50
38.70
40.50
41.20
40.10
39.40
37.30
41.90
43.00
44.10
40.50
37.40
38.30
44 .40
37.10
37.50
38.20
41.40
39.60
36.60
41.20
35.00

c18
8.10
6.50
7.50
6.30
7.10
6.60
7.20
7.20
7.10
7.09
6.60
6.80
6.40
6.50
6.50
6.60
6.90
6.80
6.00
7.40
7.50
7.60
7.70
7.10
7.40
7.00
7.10
7.30
6.60
6.80
6.50
7.60
7.40
7.00
7.70
6.60
7.50
8.70
7.00
7.30
7.10
7.10
7.70
6.90
7.50
7.80
7.10
7.20
6.80
7.30
7.80

c20
34.90
28.20
33.50
32.60
30.40
33.10
32.40
33.30
31.70
31.90
34.40
28.50
31.70
29.40
28.50
28.60
29.50
33.80
28.40
31.40
29.80
31.90
36.30
32.70
30.90
29.60
28.00
28.30
30.00
32.40
29.90
30.20
31.00
28.30
32.20
28.20
27.80
33.00
31.60
29.50
29.10
30.20
31.30
28.40
27.90
31.90
30.00
30.20
29.30
29.80
30.50
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Cc1
154.00
155.00
156.00
157.00
158.00
15¢.00
160.00
161.00
162.00
163.00
164.00
165.00
166.00
167.00
168.00
169.06
170.00
171.00
172.00
173.00
174.00
175.00
176.00
177.00
178.00
179.00
180.00
181.00
182.00
183.00
184.00
185.00
186.00
187.00
188.00
189.00

Ci2
10.50

16.00
26.00
14.00
27.00
12.30
16.00
11.80
21.80
13.00

8.50
35.00
22.00
10.00

8.50
16.00

4.30

6.00
23.00
14.00
24.00
12.00

3.00
28.00
10.00
23.30
11.00
13.00
13.00
14.00
27.00
18.30
15.00

8.00
33.00

C13
18.00

26.00
32.80
28.00
25.00
23.00
22.00
21.50
29.00
15.00
10.00
32.00
27.00
20.00
16.00
18.50
12.50

7.00
23.00
11.00
22.00
21.80

8.00
25.00
18.00
29.30
14.50
24.30
18.00
13.30
27.00
33.00
21.80
14.00
33.80

C15

2.00
17.00
7.80
6.00
3.50
22.80
10.00
17.50
18.50
21.00
5.00
10.00
8.50
10.00
26.00
19.50
6.60
13.00
25.00
5.00
2.50
28.00
3.00
17.00
8.00
29.00
18.50
11.00
24.00
26.00
7.00
29.50
16.30
7.50
5.50

7.00
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WOIOU D W N

100.

104.
113.
92.
95.
68.
104.
58.
90.
120.

100.

109.

31.
32.
32.
26.
31.
23.
30.
40.

25

29.

32

32.

35

30.
33.

29

24,
30.
32.
28.
30.
27.
33.
2e.
28.
28.
28.
32.
32.
31.
29.
29.
38.
35.
30.
36.
30.
29.

32.
28.
34.

34.
29.
27.
32.
31.
26.
30.

28.70
24.10
28.00
27.40
23.30
27.70
21.30
23.70

23.20
25.00
29.50
27.76
29.30
25.10
28.40
25.80
22.50
26.50
28.40
24.80
25.50
22.90
26.50
23.90
24.10
23.50
23.60
27.50
28.00
25.90
24.10
23.50
31.00
30.40
24.50
32.50
25.90
24.80
25.80
27.50
25.60
28.20
25.90
26.50
24.80
24.60
28.40
28.40
22.90
26.60

c2s
18.00
15.80
16.50
18.30
15.60
17.60
14.90
14.70
18.70
15.40
15.90
19.10
17.80
19.00
16.00
18.20
16.30
15.20
17.50
18.40
16.00
17.20
16.00
17.50
15.90
15.80
15.30
16.00
18.70
17.80
16.50
14.60
14.20
19.90
19.50
16.60
19.80
17.20
16.80
15.80
18.00
19.50
17.50
15.50
16.60
16.00
15.00
17.60
19.40
15.30
18.40

c29
54.00
52.10
53.00
52.90
49.00
56.30
41.70
51.10
55.80
41.50
58.50
59.30
51.50
56.50
49.60
54.50
47.00
44.30
49.30
53.80
49.50
50.00
43.80
54.60
47.50
43.30
48.20
46.00
51.50
54.10
50.90
46.40
51.50
65.00
57.90
54.30
60.50
48.60
50.50
56.50
52.00
46.30
58.20
51.60
51.50
50.00
52.80
53.00
53.40
48.00
53.90

Cc30
37.10
35.50
34.60
35.70
33.10
36.40
29.70
34.70
46.00
31.80
38.70
37.10
34.00
36.10
38.40
36.10
34.10
31.30
34.00
35.60
37.00
34.00
32.00
35.00
34.60
31.70
31.90
31.60
34.50
36.00
31.60
34.50
32.60
42.00
40.50
35.90
41.50
34.10
35.60
38.00
33.60
34.50
39.80
36.20
36.70
35.60
35.90
35.80
34.60
33.30
36.00

117

Cc31
8.00
21.00
36.00
53.00
24.00
45.50
33.00
21.00
46.50
30.00
33.00
35.00
37.00
39.50
27.00
42.00
16.00
17.00
31.00
42.30
28.50
37.00
24.00
39.00
24.50
20.00
25.50
18.00
35.00
44.00
25.50
22.50
29.00
52.00
41.50
31.00
55.00
35.00
32.00
25.00
49.50
32.00
27.00
22.00
30.00
25.00
27.00
45.00
50.00
29.50
42.00



C1
52.00
53.00
54.00
55.00C
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
§0.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
$91.00
92.00
93.00
94.00
95.00
86.00
97.00
98.00
99.00
100.00
101.00
102.00

102.

105.

101

102.

114
104

103.

99

c22 ca23 Cc24

.00 104.00 105.
.80 104.50 101.
.00 89.30 87.
.50 84.50 82.
.50 98.50 97.
.40 98.50 100.
.00 99.50 96.
.70 108.30 106.:
.50 99,00 100.
.90 81.60 71.
.80 103.40 102.
.30 106.00 100.
.70 72.80 63.
.40 93.20 80.
.00 78.30 80.
.40 95.30 83.
.30 98.80 98.
.10 83.40 71.
.50 98.80 97.
.60 102.50 101.
.10 91.60 80.
.10 107.90 93.
.60 78.10 66.
.70 90.00 84.
.00 95.80 81.
.30 91.30 75.
.80 97.30 93.
.60 93.80 90.
.90 94.30 78.
.20 105.50 98.
.40 85.20 74.
.50 100.80 105.
.60 92.50 88.
.00 97.80 77.
30 93.20 96.
.50 92.00 88.
.00 100.00 98.
.10 90.00 86.
.80 98.80 88.
.50 95.00 92.
.80 92.50 89.
.60 88.80 70.
60 114.00 111.
.10 91.70 74.
.10 80.80 73.
.50 97.70 95.
80 127.90 106.
.30 109.00 104.
.00 102.00 102.
50 102.50 101.
.50 94.30 91.

24.

29

30.
28.
32.
26.

31

31.
28.

31.
29.
34,
30.
28.
30.
34.
33.
34.
32.
29.

30
39.10
36.20
29.80
35.10
33.00
35.10
36.70
36.00
40.50
33.60
40.40
39.60
30.50
33.10
34.00
35.10
36.50
33.20
36.60
32.20
35.30
32.70
31.60
39.60
34.50
34.50
38.50
36.10
39.80
36.70
31.80
34.10
35.20
31.10
34.10
34.50
35.50
35.80
39.00
36.70
36.70
35.10
37.50
34.40
36.40
35.70
40.60
39.30
36.60
37.40
33.70

118



151.00
152.00
153.00

c22
36.10
99.20
109.30
97.90
88.30
106.50
107.50
93.40
97.40
102.40
95.70
88.70
90.20
87.80
87.60
84.50
113.50
101.70
91.90
107.50
99.10
111.00
106.40
97.50
105.00
107.50
99.90
102.80
108.00
101.80
86.50
96.20
107.50
94.70
105.30
102.00
104.00
113.40
102.00
103.50
100.00
114.50
106.50
98.50
98.00
96.00
105.50
108.00
103.50
106.80
96.50

c23
114.30
90.80
118.80
113.80
81.30
98.50
116.00
97.50
104.40
102.00
109.80
88.50
105.10
91.60
85.80
91.00
112.00
108.50
84.90
107.80
91.70
111.50
119.60
110.80
101.50
99.00
89.00
96.70
109.30
94.00
92.00
90.30
97.10
89.30
96.40
101.90
95.80
101.80
91.00
98.50
106.40
118.00
94.00
88.40
90.00
80.20
98.30
101.00
97.00
98.90
83.50

C24
93.40
30.00

110.00
101.20
78.00
99.70
109.50
83.90
95.70
98.50
90.80
86.50
81.20
79.40
77.30
69.10
109.50
99.50
80.40
105.00
88.00
105.60
106.80
96.00
99.30
99.50
88.30
96.590
106.50
91.30
70.30
91.00
96.50
87.70
93.00
94.50
96.70
102.70
89.00
99.50
98.50
115.00
98.90
86.10
86.00
86.40
95.00
99.50
97.00
95.50
84.00

35.00
34.80
28.60
23.00
33.80
33.80
28.60
25.50
29.00
27.50
25.60
34.00
33.30
28.50
33.20
32.50
34.50
34.40
32.40
33.60
36.10
32.90
34.40
33.60
32.90
27.10
33.10
32.60
33.20
33.50
31.40
31.70
33.40
33.30
35.30
29.00
35.40
34.30
32.90
33.40
31.50
37.30
34.80
32.80
35.40
32.00

Cc26
34.00
30.90
34.30
33.60
23.50
33.50
32.80
28.40
23.00
31.50
33.80
28.30
25.50
28.90
27.30
25.60
31.00
33.30
26.40
30.50
32.30
33.30
34.40
32.30
31.50
34.00
31.00
32.70
32.50
31.00
27.10
30.90
31.50
33.00
31.20
31.00
30.10
32.60
30.00
32.70
28.40
34.10
31.70
30.50
31.50
30.40
34.50
33.30
31.00
34.00
30.70

c27
27.60
27.40
29.90
28.40
22.70
27.20
27.50
25.00
26.20
28.50
27.30
24.60
22.70
25.10
24.10
24.00
28.50
27.00
24.50
28.10
28.30
28.60
28.90
27.40
28.00
30.60
28.00
28.60
29.10
28.70
23.50
29.30
27.80
28.60
29.00
27.50
28.40
29.30
27.60
30.60
26.80
30.50
29.50
29.30
27.70
28.50
31.10
28.60
27.00
29.40
27.30

czs
16.80
16.90
19.00
17.30
17.90
17.60
18.70
16.90
16.80
18.00
16.50
16.60
15.40
16.70
15.00
15.50
17.50
17.10
14.80
18.50
17.80
18.30
17.90
16.60
19.30
18.20
17.50
18.60
18.60
18.60
15.40
18.60
18.20
18.10
18.00
16.40
17.50
19.30
17.70
18.50
18.00
18.60
19.80
17.10
18.00
17.80
19.50
18.30
17.60
18.40
17.00

c29
61.20
51.40
58.10
48.50
46.40
58.50
59.00
46.00
51.80
55.40
61.00
52.90
46.10
45.00
50.10
42.80
55.10
60.20
46.20
53.50
56.70
59.40
56.50
59.40
54.70
56.70
53.00
52.30
55.50
55.70
47.30
51.40
54.00
47.50
56.20
54.50
52.00
54.00
52.80
55.20
48.80
59.50
54.80
52.70
51.50
55.00
58.50
55.40
55.50
57.00
52.50

40.10
35.50
37.60
38.70
33.00
36.70
39.60
33.30
36.60
37.10
39.40
34.00
32.50
33.00
36.30
31.20
35.50
27.80
33.80
37.00
36.10
34.10
43.50
40.10
35.80
40.10
34.90
37.70
36.40
36.80
33.70
33.70
37.50
36.00
36.20
3%.50
36.10
39.50
37.50
39.60
33.50
41.30
39.30
34.90
32.50
36.90
39.50
38.50
35.20
38.10
35.50



C1
154.00
155.00
156.00
157.00
158.00
159.00
160.00
161.00
162.00
163.00
164.00
165.00
166.00
167.00
168.00
169.00
170.00
171.00
172.00
173.00
174.00
175.00
176.00
177.00
178.00
179.00
180.00
181.00
182.00
183.00
184.00
185.00
186.00
187.00
188.00
189.00

96
92
85

107.
102.
102.
85.
99.
88.
86.

86

96.
116.
102.

g2.

89.

87.

94.

88.
89.
102.
83.
88.
103.
88.
92.
80.
86.

91

85.
108.
88.
85.
92.
102.

c22
.50
.30
.30
80
20
00
40
00
30
40
.80
40
40
50
00
70
50
50
.60
00
50
10
80
00
50
00
30
40
50
.50
30
00
40
90
50
50

87.
82.
84.
105.
100.
98.
88.
96.
90.
83.
72.

109.
102.
81.
90.
78.
82.
73.
86.
79.
85.
93.
81.
104.
84,
94.
86.
81.
105.
78.
105.
102.

87
82
99

C25
35.10
29.10
26.60
35.00
33.50
31.30
27.10
33.00
29.40
28.20
26.90
34.10
36.00
33.80
26.70
29.40
26.90
29.90
24 .10
28.30
32.40
33.50
27.30
28.30
32.50
25.50
34.60
26.60
28.10
31.30
28.60
32.10
30.40
27.80
34.10
36.20

Cc27
28.10
25.50
23.70
30.50
27.10
27.40
23.50
26.50
23.40
25.20
23.10
28.10
29.00
27.50
23.30
24.00
23.40
26.50
22.30
25.70
26.50
27.50
23.90
23.50
28.00
22.50
27.00
24.00
24.50
24.50
24.90
26.50
24.90
24.00
28.30
28.50

c28
18.50
17.00
16.60
19.20
17.10
17.60
16.30
18.00
15.10
15.20
15.10
18.20
17.80
17.50
15.80
15.30
14.70
17.10
14.60
16.00
16.50
16.90
13.80
17.50
18.80
14.80
15.30
16.10
17.40
15.00
16.00
17.50
15.40
15.60
18.10
18.00

120
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C35
9.00
0.00

19.00
27.00
30.00
7.00
25.00
0.00
0.00
0.00
0.00
0.00
1.00
7.00
0.00
2.00
2.00
0.00
20.00
0.00
10.00
0.00
0.00
0.00
0.00
0.00
6.00
0.00
0.00
13.00
3.00
0.00
2.00
16.00
0.00
0.00
15.00
0.00
3.00
0.00
20.00
0.00
0.00
0.00
2.00
0.00
0.00
11.00
20.00
0.00
0.00

Ccl6
1£.5%0
21.990
27060
37 .80
3¢, )
28..0
44 .30
39.20
38.20
33.00
24 .60
12.00

6.50
10.60
37.00
15.50
40.50
11.70
24.30

0.00
33./0

0.00
32.00
20.60
34.60
31.70
31.90
31.60
24.00
12.00
34.00
42.10
29.90
28.10
10.20
21.00
34.60
16.40
35.60
40.10
29.40

5.40
18.30
36.20
12.40
25.90
24.60

9.00
14.00
22.10
19.70

c37
130,00
£3.00
70.00
§¢.00
78,00
77.00
4¢ 00
70.00
86.00
70.00
66.00
63.00
93.00
66.00
80.00
76.00
72.00
84.00
93.00
81.00
93.00
97.00
74.00
74.00
88.00
81.00
70.00
86.00
57.00
77.00
69.00
70.00
99.00
80.00
90.00
88.00
91.00
97.00
74.00
85.00
92.00
75.00
82.00
84.00
77.00
71.00
72.00
81.00
61.00
95.00
77.00

120.
155.
143.
130.
139.
111.
151.
152.
122.
109.
118.
122.
132.
142.
119.
145.
130.
131.
129.
122.
141.
137.
130.
132.
132.

102.
120.
133.
126.

94.
138.
132.
142.
144.
152.
119.
143.
140.
140.
129.
131.
144.
153.
151.
137.
128.
113,

94.
156.

95.

Cc39
94.00
103.00
102.00
108.00
91.00
9:.00
122.00
95.00
95.00
82.00
80.00
94.00
103.00
91.00
87.00
100.00
92.00
102.00
103.00
94.00
120.00
110.00
100.00
95.00
92.00
78.00
96.00
95.00
82.00
104.00
79.00
91.00
110.00
99.00
103.00
93.00
94.00
115.00
90.00
96.00
100.00
85.00
95.00
106.00
105.00
87.00
93.00
84.00
65.00
118.00
74.00

(o 4]
74.60
13.60
30.70
24 .33
21.10
24.50
27.30
17.80
21.40
24.20
20.10
19.80
22.60
20.50
23.10
23.40
18.70
21.50
21.80
19.80
17.60
23.40
18.60
21.20
18.50
17.40
21.00
18.80
22.40
23.60
21.50
17.10
17.50
18.60
20.80
16.70
20.80
21.60
17.00
19.90
23.50
24.00
14.00
24.00
18.30
19.60
20.70
26.60
26.90
17.40
24.30

121

(DY
5:4.10
34.00
40.30
42.30
42.40
39.90
45.10
37.90
34.80
43.10
36.50
36.90
40.90
39.9C
39.00
40.20
38.70
44.20
40.90
40.20
39.30
42.50
39.40
38.60
37.90
35.80
39.40
39.70
41.10
39.60
38.20
38.90
41.40
35.80
38.70
38.00
39.70
40.00
40.50
40.60
42.10
42.60
34.40
38.10
38.50
40.10
41.30
39.80
41.90
40.80
39.60



C1
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
€8.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
99.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00
101.00
102.00

C32
47.00
51.00
27.00
40.00
27.00
39.00
52.00
46.00
59.50
32.00
39.00
47.00
28.00
20.50
51.50
27.50
56.00
32.00
43.00
39.00
30.50
25.00
29.00
34.00
29.50
33.50
59.00
51.00
27.00
16.50
25.50
40.50
41.00
27.50
54.00
47.00
48.00
26.50
36.00
47.00
40.00
30.00
21.00
28.00
20.00
45.50
42.00
42.00
46.00
45.50
40.70

C34

0.00
0.00
6.00
0.00
8.00
4.00
0.00
10.00
10.00
7.00
11.00
10.00
18.00

25.00

0.00
0.00
15.0C
18.00
0.00
5.00
10.00
23.00
38.00
22.00
32.00
14.00
12.00
11.00
0.00
1.00
1.00
14.00
8.00
10.00
0.00
8.00
1.0
5.00
16.00
4.00
6.00
32.00
15.00
6.00
0.00
3.00
15.00
11.00
0.00

112.

92.
129.

98.
103.
146.
121.
132.
107.

155.
140.
147.
118.
150.
133.
119.
102.

91.
119.
130.
156.
131.
132.
142.
113.
133.
107.
155.
197.

137

124.
103.

127

132.
105.
124.
109.
136.
147.
120.
127.
142.
125.
137.
122.
139.
107.
118.
133.
122.

122

cql
38.10
40.90
41.50
41.40
39.30
40.80
40.40
39.40
39.40
42.50
37.40
38.80
43.80
41.00
39.90
40.90
38.50
42.30
40.40
37.80
41.30
39.00
41.20
38.20
41.00
41.80
39.80
40.10
37.80
37.70
42.10
36.10
41.50
40.20
39.60
43.10
41.80
40.40
38.50
42.70
40.90
43.00
34.50
41.80
41.30
40.20
35.10
37.80
38.00
38.50
41.3"7



103.
104.
105.
106.

108.
109.
110.
111.
112.
113.
114.
115.
116.

118.
119.
120.
121.
122.
123,
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.

145.
146.
147.
148.
149.
150.
151,
152,
153.

121.50

101.50
93.00
86.50
83.00

103.00
92.50

C34
10.00
10.00

8.00
10.00
0.00
10.00
0.00
8.00
16.00
4.00
2.00
11.00
15.00
10.00
15.00
0.00
4.720
2.00
10.00
4.00
10.00
0.00
0.00
3.00
0.00
7 00
15.00
4.00
10.00
0.00
20.00
5.00
11.00
5.00
0.00
7.00
0.00

0.00 .

11.00
7.00
0.00
0.00

15.00

13.00
5.00
5.00
4.00
0.00
8.60

14.00

15.00

C35
0.00
17.00
0.00
3.00
19.00
17.00
0.00
15.00
0.00
0.00
0.00
32.00
0.00
20.00
20.00
0.00
9.00
0.00
10.00
12.00
18.00
0.00
5.00
0.00
0.00
10.00
14.00
15.00
20.00
40.00
0.00
0.00
33.00
6.00
24.00
22.00
8.00
13.00
20.00
0.00
25.00
0.00
26.00
21.00
12.00
30.00
0.00
10.00
20.00
24.00
21.00

C36
36 .60
13.80
13.10
31.20
39.40
25.90
26.40
27.80
56.60
38.90
30.50

2.20
26.00
40.60
31.80
36.60
20.70
22.50
40.10
33.20

9.40

0.00
35.00
24.90
13.50
27.90
10.00
38.70
26.90
40.70
39.90
22.30
38.90

9.50
42.90

8.70
28.00
24.50
28.80
25.30
28.60

¢.00
27.20
38.50
18.80
23.40
18.80
12.50
28.10
29.10
28.80

99.00
95.00
98.00
70.00
71.00
67.00
84.00
95.00
65.00
80.00
67.00
95.00
78.00
97.00
88.00
85.00
72.00
95.00
84.00
82.00
85.00
82.00
£0.00
6¢.00
82.00
71.00
89.00
91.00
100.00
73.00
81.00
78.00
78.00
78.00
91.00
80.00
92.00
75.00
73.00
99.00
71.00
77.00
64.00
92.00
90.00
76.00
80.00
80.00
92.00
85.00
81.00

Cc38
153.00
139.00
146.00
148.00
115.00
101.00
140.00
132.00
125.00
119.00
137.00
123.00
124.00
148.00
128.00
118.00
135.00
151.00
128.00
137.00
117.00
118.00
154.00
117.00
118.00
110.00
109.00
119.00
130.00
102.00
148.00
116.00
112.00
119.00
117.00
112.00
143.00
108.00
114.00
124.00
123.00
118.00
104.00
125.00
116.00
103.20
116.00
119.00
118.00
129.00
102.00

C3$
112.00
106.00
130.00

94.00
72.00
71.00
108.00
102.00
76.00
91.00
85.00
105.00
88.00
126.00
107.00
92.00
87.00
126.00
98.40
97.00
90.00
97.00
102.00
80.00
97.00
75.00
90.00
103.00
106.00
74.00
10£.00
83.00
79.300
88.00
94.00
90.00
104.00
87.00
93.00
109.00
92.00
97.00
70.00
104.00
101.00
88.00
83.00
90.00
96.00
98.00
84.00

Cc40
16.40
23.10
18.20
17.10
27.20
27.80
18.40
21.40
17.90
24.10
18.40
26.00
21.30
18.00
22.30
22.80
23.80
14.00
21.00
23.10
26.20
20.10
14.30
20.40
20.10
25.30
27.50
24.50
23.80
28.10
25.30
27.70
26.10
26.90
27.00
27.30
22.40
25.20
32.80
24.60
26.10
20.10
32.90
32.00
26.70
28.10
24.80
25.40
26.60
29.80
27.20
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c41
37.60
40.40
36.50
36.90
45.50
38.50
39.80
40.80
37.30
40.50
36.70
42.30
39.90
40.20
41.10
42.70
38.90
36.80
40.60
39.50
40.80
37.70
35.50
37.00
41.60
39.10
41.40
38.80
36.70
40.00
41.50
41.60
40.70
41.50
40.50
39.30
42.50
39.70
41.40
38.90
40.70
37.90
41.50
41.70
42.60
42.00
38.80
40.30
40.30
39.40
41.40



Cl
154.00
155.00
156.00
157.00
158.00
159.00
160.00
161.00
162.00
163.00
164.00
165.00
166.00
167.00
168.00
169.00
170.00
171.00
172.00
173.00
174.00
175.00
176.00
177.00
178.00
179.00
130.00
181.00
182.00
183.00
184.00
185.00
186.00
187.00
188.00
189.00

Cc35
24.00
31.00
10.00

0.00
0.00
19.00
10.00
0.00
15.00
20.00
28.00
50.00
8.00
16.00
30.00
60.00
8.00
19.00
0.00
30.00
34.00
57.00
34.00
20.00
16.00
12.00
4.00
25.00
30.00
0.00
30.00
0.00
0.00
10.00
0.00
20.00

C36
7.00
39.10
32.50
0.00
22.90
31.90
36.30
42.10
30.20
37.00
36.50
29.50
23.50
28.30
40.60
51.60
25.70
14.50
34.40
34.30
15.90
40.50
44.20
35.10
34.40
20.00
0.00
34.10
14.40
24.50
28.60
24.30
47.10
31.10
17.50
33.30

Cc37
92.00
391.00
98.00
82.00
69.00
90.00
88.00
78.00
74.00
73.00
89.00
66.00
74.00
73.00
76.00
84.00
97.00
93.00
76.00
96.00
73.00
71.00
88.00
61.00
81.00
81.00
77.00
90.00
61.00
98.00
63.00
69.00
74.00
71.00
79.00
73.00

115.

148.
118.
129.
122,
139.
110.
111.

1i6.
133,
108.
100.
102.
162.
148.
124.
121.
139.
118.
131.
154,

90.
109.
110.
131.
140.
102.
152.
129.
125.
142,
112.
121.
124.

C39
94.00
100.00
118.00
97.00
90.00
101.00
106.00
93.00
82.00
96.00
94.00
68.00
83.00
77.00
82.00
128.00
119.00
106.00
87.00
116.00
86.00
81.00
114.00
74.00
93.00
86.00
100.00
106.00
71.00
104.00
87.00
87.00
80.00
79.00
90.00
g1.0"
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48
60.20
50.90
49.90
54.50
33.00
57.70
36.10
40.60
67.30
38.30
49.60
58.70
53.10
62.90
44.00
54.10
39.60
30.60
53.10
55.10
48.00
52.50
41.40
56.70
44.60
33.70
35.50
40.10
54.50
55.00
44.30
39.80
40.50
67.60
6C.50
51.20
71.50
48.90
46.40
44.60
57.50
58.90
48.20
42.30
42.90
43.60
40.50
60.10
60.90
39.30
56.10

C49
116.00
227.00
109.00

82.80
119.00
103.00

47.00
153.00

23.10

75.00
203.00
148.00
138.00

93.50
152.00

98.00
172.00

91.90

66.60
123.00
138.00

83.50
115.00
122.00
157.00
205.00
133.00
112.00

84.60

91.00
182.00
156.00
167.00
163.00
160.00
208.00
136.00
103.00
145.00
159.00

77.50

30.00
211.00
174.00
182.00
156.00
141.00

71.50

61.50
136.00
116.00

Cs0

9.00
7.00

5.00
6.00
1.00
3.00
9.00
2.00
8.00
9.00
8.00
6.00
7.00
7.00
8.00
3.00
6.00
8.00
7.00
5.00
5.00
8.00
8.00
9.00
7.00
6.00
6.00
6.C0
9.00
9.00
8.00
9.00
9.00
8.00
9.00
7.00
7.00
7.00
5.00
2.00
9.00
8.00
8.00
7.00
7.00
5.60
4.00
6.00
7.00
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C1
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00
101.00
102.00

C43
6.70
6.00
3.00
3.20
6.80
5.30
5.30
7.20
5.00
4.60
6.00
5.40
2.80
4.60
3.10
7.60
6.10
3.90
3.70
5.10
5.80
6.80
4.50
6.00
6.60
3.10
4.60
5.40
5.10
6.50

5.20 .

3.90
5.30
5.60
4.30
3.40
2.50
6.10
7.40
2.50
4.00
4.30
9.10
6.00
4.60
5.10
7.60
7.10
4.80
5.10
4.40
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Cc45
0.50
1.30
1.80
1.70
0.60
1.20
1.10
0.60
0.70
2.50
0.50
0.40
3.40
1,40
0.90
1.30
0.20
2.30
1.10
0.50
1.60
0.50
1,60

1.40
1.90
0.80
1.00
0.50
0.50
2.20
0.50
1.70
1.00
0.70
2.90
2.00
1.10
0.20
2.60
1.30
2.90
0.50
2.00
1.60
1.00
0.50
0.50
0.50
0.20
1.60
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C47
32.60
29.80
20.10
20.70
33.40

'27:70

27.50
33.70
26.30
33.30
30.40

3.70
29.10
32.90
19.60
41.40
30.10
31.20
22.00
27.80
35.30
39.60
33.10
37.90
38.20
28.40
25.70
28.00
35.10
38.90
34.80
23.80
27.70
35.10
24.50
21.00
17.40
47.80
41.50
17.40
23.70
32.00
45.20
37.40
33.70
27.00
42.10
33.50
26.30
27.30
24.90

c50
8.00
6.00

5.00
8.00
6.00
6.00
8.00
6.00
5.00
7.00

2.0
6.0
3.00
8.00
8.00
3.00
4.00
9.00
5.00
7.00
4.00
8.00
7.00
2.00
7.00
7.00
7.00
9.00
7.00
6.00
7.00
6.C0
5.00
5.00
2.00
7.00
9.00
4.00
5.00
5.00
9.00
7.00
6.00
6.00
9.00
9.00
7.00
7.00
6.00
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103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.

134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
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C47
42.50
25.60
33.30
37.10

9.90
28.90
31.40
34.80
39.80
29.30
41.80
24.20
35.90
37.60
35.20
30.40
31.90
41.30
37.40
27.20
31.10
29.40
39.90
40.40
27.70
31.90
26.10
28.50
33.70
22.90
31.80
26.10
23.80
15.00
22.20
29.10
26.70
29.90
23.80
25.30
27.30
37.50
12.90
21.70
20.50
24.30
30.90
31.90
29.40
30.30
16.10

c48
46.90
52.70
63.20
53.40
56.60
59.30
66.70
43.60
47.40
61.40
49.60
50.30
38.40
36.80
42.10
38.60
63.30
49.80
39.50
64.70
53.10
67.80
56.70
50.40
60.70
60.90
55.10
55.50
54.30
58.90
41.00
54.10
64.50
64.20
62.60
54.50
59.20
65.40
59.10
64.20
55.10
63.00
78.70
59.10
55.90
59.80
62.20
63.40
55.70
€0.80
61.50

-9
210 70
77.00
117.00
183.00
27.50
100.00
140.00
117.00
167.00
110.00
199.00
86.36
148.00
155.00
143.00
85.00
122.00
198.00
151.00
96.00
144.00
101.00
201.00
209.00
90.30
125.00
93.50
97.30
129.00
75.00
127.00
86.50
72.50
49.80
73.00
121.00
95.00
103.00
79.50
84.00
107.00
168.00
39.00
76.30
66.00
73.10
111.00
118.00
108.00
120.00
41.00

€50
9.00
5.00
7.00
9.00
1.00
7.00
8.00
5.00
.00
7.00
9.00
6.00
8.00
8.00
6.00
3.00
8.00
9.00
8.00
6.00
9.00
7.00
9.00
9.00
5.00
8.00
7.00
7.00
9.00
5,00
6.00
5.00
4.00
2.00
4.00
8.00
6.00
6.00
5.00
5.00
7.00
9.00
1.00
4.00
4.00
4.00
7.00
7.00
7.00
8.00
1.00
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c51

7.00
9.00
9.00
1.00
8.00
7.04
6.00
9.00
7.00
9.00
4.00
6.00
8.00
5.00
3.00
8.00
9.00
5.00
7.00
6.00
9.00
9.00
9.00
5.00
8.00
5.00
9.00
9.00
7.00
5.00
5.00
6.00
5.00
6.00
8.00
4.00
7.00
5.00
8.00
6.00
9.00
5.00
5.00
4.00
5.00
8.00
6.00
7.00
7.00
5.00



Cl
154.00
155.00
156.00
157.00
158.00
159.00
160.00
161.00
162.00
163.00
164.00
165.00
166.00
167.00
168.00
169.00
170.00
171.00
172.00
173.00
174.00
175.00
176.00
177.00
178.00
179.00
180.00
181.00
182.00
183.00
184.00
185.00
186.00
187.00
188.00
189.00

c42
27.70
20.00
42.00
59.50
40.00
58.50
44 .40
46.00
40.80
56.10
38.00
29.80
82.00
57.00
34.00
38.50
50.00
17.40
36.00
64.60
29.00
44.80
68.60
15.00
63.00
37.00
81.60
43.80
30.00
44.00
48.50
69.00
60.80
50.30
23.30
78.00
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C44
6.50
4.50
4.40
5.90
5.00
4.90
4.60
5.00
4.90
5.80
3.60
5.40
5.80
4.00
3.40
5.10
4.30
5.70
3.60
6.20
6.20
6.30
4.70
5.10
4.90
3.40
6.2C
4.80
4.80
5.30
6.60
4.10
5.80
4.80
4.30
4.80
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C47
18.70
14.10
32.80
29.30
23.40
28.70
32.60
25.60
31.70
35.70
30.40
19.60
33.90
28.70
29.20
31.10
33.30
13.10
28.90
37.20
19.10
25.10
38.80
11.00
29.80
30.40
40.60
33.10
20.30
34.50
33.40
31.70
36.90
33.90
16.60
32.90

Cc48
63.20
54.20
41.10
62.30
60.60
54.70
39.60
55.10
41.60
37.40
39.00
58.40
66.80
60.60
45.10
42.30
37.60
55.90
30.80
38.90
51.30
54.50
37.50
52.10
60.00
39.30
43.60
35.10
48.40
46.20
42.30
60.50
43.10
40.60
61.40
54.90
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C54
1.00
1.00

1.00
1.00
1.00
3.00
1.00
2.00
3.00
1.00
1.00
1.00
1.00

1.00°

1.00
3.00
0.00
1.00
1.00
0.00
4.00
2.00
2.00
3.00
3.00
3.00
3.00
1.00
1.00
1.00
3.00
3.00
1.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
3.00
3.00
4.00
1.00
1.00
1.00
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C56
1.00
1.00

1.00
1.00
2.00
2.00
1.00
1.00
1.00
3.00
1.00
2.00
4.00
2.00
1.00
2.00
0.00
2.00
2.00
0.00
1.00
1.00
2.00
1.00
2.00
1.00
1.00
1.00
1.00
2.00
1.00
3.00
2.00
1.00
1.00
1.00
1.00
3.00
3.00
3.00
1.00
4.00
3.00
4.00
2.00
2.00
2.00
1.00
1.00
2.00

C57
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.00
1.00
1.00
0.00
1.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
5.00
3.00
1.00
1.00
1.00
3.00
5.00
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APPENDIX C-2

CODED QUEETIONNAIRE DATA FROM THE SENIORS GAMES (1986)

VARIABLES: 1 - 133

Subject Number

Activity Group 1 - most active (male)
2 - least active (male)
3 - most active (female)
4 - least active (female)
5 - mid active (male)
6 - mid active (female)
Sex 1 - male
2 - female
Age Group - male 50-59
- male 60-69
~ male 70+

female 50-59
- female 60-69
- female 70+

YU W N
I

Age (years) XX.xx

Event

Height (cm) xxx.xx

Weight (kg) =xxx.xx

Tricep Skinfold (skf)(mm) xx.xx
Bicep skf{mm) xx.xx
Subscapular skf(mm) xx.xx
Illiac Crest skf(mm) xx.xx
Abdominal skf(mm) xx.xx
Thigh skf(mm) xx.xx

Calf skf(mm) =xx.xx

Sum of 5 skf(mm) =x=xx.xx
Biacromial Width (cm) =xx.xx

Humeral Width (cm) xx.xx

153



19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Wrist Width (cm) xx.xx
Bicristal Width (cm) xx.xx
Femur Width (cm) xx.xx

Chest Girth (cm) xx.xx

Abdomen Girth(cm) xx.xx

Waist Girth(cm) xx.xx

Flexed Arm Girth(cm) xx.xx
Relaxed Arm Girth(cm) xx.xx
Forearm Girth(cm) xx.xx

Wrist Girth(cm) xx.xx

Thigh Girth(cm) xx.xx

Calf Girth(cm) xx.xx

Right Grip Strength (kg) xx.xx
Left Grip Strength (kg) xx.xx
Total Grip Strength (kg) xx.xx
Push Ups (maximum) xx.xx

Sit Ups (mazximum) xx.xx

Flexibility (Sit and Reach) (cm) xx.xx

Pre Heartrate (beats per minute - bpm) xxx.xx

Final Heartrate (bpm) xxx.xx
Recovery Heartrate (bpm) xxx.xx
MVO, (ml/kg/) xXx.xx

Height/Weight Ratio (cm/kg) xx.xx
Sum of 3 skf xxx.xx

Endomorphy Units (Carter) =xx.xx

Mesomorphy (Carter) xx.xx
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45
46
47
48
49
50
51

52

53

54

55

56

57

Ectomorphy (Carter) xx.xx

Body Density x.xx

Percent Body Fat xx.xx

Lean Body Mass (kg) XXx.XX

Sum of 6 skf (0 scale) xxx.xx

Adiposity on 0 scale x.xx

Proportional Weight x.xx

Ponderal Index (Height divided by the cubed root weight)

XX .XX
Body Mass Index Weight/Height’ (meters) xx.xx
Marital Status: O - No response
1 - Married
2 - Single
3 - Widowed
4 -~ Divorced/Separated
Living Arrangments: 0 - No response
1 - With spouse
2 - Alone
3 - Friend
4 - Children
5 - Other
Where do you live?: 0 - No reponse
1 - Big city
2 - Town
3 - Farm
4 - Rural Home

Type of accomodation:

- NoO response

- House

- Normal apartment
- Seniors residence
- Nursing home

- Trailer

- Other



58

59

60

61

62

156

Length of time for residency in Alberta:

0 - No response

- more than 20yrs
- entire lifetime

1 - Less than 5yrs
2 - 5-10yrs

3 - 11-20yrs

4

5

How many children do you ha

Is your mother alive?:

Is your father alive?

Educational training:

N = O
i

OWONOUVhWNFO N = C
!

ve?: - No response

SNO N W RO
)
N d W= O

- 6 or more
No response
Yes
No

No response
Yes
No

No response
Grade school 1

WO dWN

10

11

12

1 yr of vocational trainirng
2 yrs "

3 yrs "

4 yrs "

5 yrs " or more

1 yr university undergraduate
yrs "

yrs n

yrs "

yrs " or more
¥Yr university graduate
Yrs "

yrs "

YIS "

yrs " or more

QL W= N W
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64

65

66

67

68

Main occupation - how long?:

Retired from occupation?:

0 - No
1

157

- No response

- 1-9yrs

- 10-19yrs
20-29yrs

- 30-39yrs

- 40-49yrs

- 50 or more yrs

OO b W= O
]

response
- Yes

2 - No

1f retired, how long not working?:

Usual Activity Status:

Emotionally stressful life's work?:

Is your drivers license current?:

Frequency of doctor visits:

- NO response

- Not retired

- 1-5yrs

6-10yrs

- 11-15yrs

- more than 15yrs

U W= C
|

No response

Sleeping, resting

Mgstly sitting/some standing
activity - little walking
Mostly standing with some
walking and a few vigorous
activities

Mostly walking/standing
requiring strength. Some
vigorous activities/very
little sitting

Mostly walking and standing
requiring much strength,
endurance and employing many
vigorous activities

0 -~ No response
1 - Frequently
2 - Occasionally
3 - Rarely
4 - Never

0 - No response

l - Yes

2 - No

- No response

- Every few yeers

Once a vyear

- Twice a year

- More than twice a year

W N = O
[



70

71

72

73

74

75

76

77

78

Teeth satisfactory for chewing(for fresh fruits,

vegetables, meats):

Do you wear dentures?:

Rating of general health:

On a regular basis,
taken?
prescription:

non-prescription:

Description of vision:

Description of hearing:

Sleep habits: 0
1
2...
3
Smoking?: 0
1 - Not a
2 - Yes,

0 - No response
1 - Yes
- No

- No response

- Yes

- Partial Dentures
- No

WN—O
1

0 - No response
1 - Excellent

2 - Good

3 - Fair

4 - Poor

how many different medications are

0 - No response
99 - None
1> - Number corresponds to answer
0 - No response
99 - None
1> - NMumber corresponds to answer

0 - No response

1 - Good with no glasses

2 - Glasses for reading

3 - Bi/Trifocal glasses

4 - Poor with ylasses

5 - Partially blind

0 - No response

1 - Good with no aid

2 - Some hearing loss/no aid
3 - Hearing aid

4 - Poor hearing even with aid

- No response

- Solid 6-8 hours
Occasional wakefulness
- Restlessness

- No response

smoker
a smoker



79

80

81

82

83

84

85

159
Number of cigarettes: - NoO response
- No/none
- A few cigarettes daily
Half a pack/day
~ Full pack/day
- More than a pack/day

Db W N = O
|

Cigyars,Cicarillos, how many per day?:
0 - No response
99 - None
98 - Do not smoke
1> - Corresponds to actual number

Pipe use, how many times per day?:
0 - No response
99 - None
98 - Dc not smoke
1> - Corresponds to actual number

If you have now stopped, how many years did you smoke
for?:

- No response

- No

- 1-10 years

10-20 years

- 20-30 years

- 30-40 years

- 40-50 years

Nk who—-O
{

Do you drink alcohol?: -~ No response

- Never

- 1-3 times a month
1-3 times a week
- 4-7 times a week

- More than once a day

Db W= O
1

Do you noimally wear seatbelts in a car?:
0 - No response

1 - Yes

2 - No

What do you feel about your weight?:

- No response

- Too heavy (15 or more lbs. over)

- A bit overweight (5-15 1lbs. over)

~ Just right (within 5 1lbs. of ideal)
- Need to gain weight (5-151bs. under)

WO
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87

88

89

90

91

92
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Do you do vigorous exercises for 15 to 30 minutes at least

three times per week? (ex. rontinuous swimming, brisk
walking, jogging or dancing):
0 - No response
1 - Yes
2 - I do some activity, but not this much
3 - No

Do you do casual or quieter activities several times per
week that probably enhance your fitness? (examples include
ycga, gardening, leisurely walks, mild exercises):

0 - No response

1 - Yes
2 - Occasionally
3 - No

Do you look for ways to build fitness activities into your
life? (Ex. Walk to work or the store, take stairs
instead of an elevator):

0 - No response

1l - Yes
2 - Occasionally
3 - No

Do you believe exercise is important to your health?:
0 - No response

1l - Yes
2 - Somewhat
3 - No

Comparing yourself to others of your own age, would you
say that you are...

0 - No response

1l - More fit

2 - As fit

3 - Less fit

Have you ever participated in the Alberta Seniors Games?:
- No response
1 - Yes
2 - No

Have you ever participated in ANY major Sport Games or
Championships?:

0 - No response

1l - Yes

2 - No
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93 You participated in sport in your youth...

0 - No response
1 - Intensively
2 - Frequently
3 - Rarely

4 - No

94 You have been in good physical shape...
0 - No response

1 - Most of my life
2 - Part of my life
3 - Occasionally
4 - Rarely
9’ Tow many meals do you eat each day?: - No response

OB W= O
|
U W N =

96 Do you eat snacks as a part of your normal diet?:
- No response

- No

~ Once a day

- Twice a day

- More than twice a day

W W= O

97 What do you consume for your usual morning meal?:

- No response

- No morning meal

~ Drinks only

- Drinks and solid food (Breakfast)

WO

98 Do you eat whole grain cereals and a high fibre diet?:
0 - No response

1 - Yes
2 - No
99 Do you use salt in you diet?: 0 - No response
1 - Yes, liberally
2 - 1 use salt substitute
3 - 1 use salt in
moderation

4 - Very limited

100 Do you eat the fatty portions of meat and poultry?:
0 - No response
1l - Yes
2 - No



101

102

103

104

105

106

107

Do you normally have fried or deep fried foods?:

- No response

- Two or more a day
- Once a day

- 4-7 times a week
- 1-3 times a week
- Rarely

U W N = O

Do you normally have a sweet dessert?:

When you add

N wWNFO

0
1
2
3

- No response

- Two or more a day
- Once a day

- 4-7 times a week
- 1-3 times a week
- Rarely

sweetness, do you use..
- No response

- Sugar

~ Honey

-~ Artificial sweetner

162

Do you consider yourself to have a sound and nutritious
diet?:

Do
of

Do

Do

B W= O

- No response

- Always

- Most of the time
- Some of the time
- Rarely

you appreciate the body you have and try to take care

it?: 0
1
2
3

- No response
- Often

- Occasionally
- Rarely

you feel energetic.....

0
1
2

3

- No response
- Often

- Occasionally
- Rarely

you feel financially secure?:

0
1
2
3

- No response
- Yes

- Partially

-~ No



108

109

110

111

112

113

114

115
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Has 1life been good to you?:
0 - No response

1l - Yes
2 - Partially
3 - No

Are you goals for the future clear?:
0 - No response

1 - Yes
2 - Partially
3 - No

Do you have holidays or special event in the near future
that you are looking forward to?:
0 - Nc response

1 - Yes
2 - Partially
3 - No

Do you currently feel wanted and useful?:
0 - No response

1 - Often
2 - Occasionally
3 - Rarely

Is loneliness a problem for you?:
0 - No response

1 - Often
2 - Occasionally
3 - Rarely

Does your family give you emotional support?:
0 - No response

1 - Often
2 - Occasionally
3 - Rarely

Do your friends give you emoctional support?:
0 - No response

1 - Often
2 - Occasionally
3 - Rarely

Do you feel sorry for yourself?:
0 - No response
1 - Often
2 - Occasionally
3 - Rarely
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117

118

119

120

121

122

123

Please describe your temperment?:

0 - No response
- Always even tempered
- Usually even tempered
Somewhat short tempered
- Very short tempered

B W N
I

Do you cope with the stresses of aging well?:
0 - No response

1 - Yes
2 - Partially
3 - No

Are you planning any new projects/activities/trips?:

0 - No response
- Yes
Partially

- No

w N~
i

How much TV do you watch per day?:
- No response

- 1 hour or less

-~ 1-2 hours

- 2-4 hours

- More than 4 hours

W N = O

How much reading do you do each day?:
0 - No response

- 1 hours or less

~ 1-2 hours

- 2-4 hours

more than 4 hours

W

Do you feel ycur memory of past events is good?:
0 - No response

l - Yes
2 - Partially
3 - No

Do you feel your memory of recent events is good?:
0 - No response

1 - Yes
2 - Partially
3 - No

Are you looking forward to the future?:
0 - No response
1 - Yes
2 - Partially
3 - No
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124 Are you satisfied with your current 1lifest 2?2
..Socially - No response

- Most of the time

- Some of the time

- Rarely

W= O

125 ..Emotionally - No response
~ Most of the time
Some of the time

~ Rarely

WNM=O
|

126 . .Physically - No response
-~ Most of the time
Some of the time

- Rarely

W~ O
|

- No response

- Most of the time
Some of the time
- Rarely

127 ..Mentally

WK = O
i

128 ..Spiritually - No response
- Most of the time
Some of the time

- Rarely

W~ O
i

129 Normative data for heartrate final scores done with the
Step Test:

~ No score

~ Excellent

- Above Average

Average

- Below Average

- Poor

N W= O
i

130 Education (#62) broken down into:
1 - Grades 0-6
2 - Grades 7-9
3 - Grades 10-12
4 - Post Secondary
Formula: #130=(#62>=0)+(#62>6)+(#62>9)+(#62>12)

131 Males Activity group:
0 - Everyone else
1 - Males most active
2 - Males least active
Formula: #131=(#2<2)+(#2=2)



132 Females Activity group:

0 - Everyone else
1 - Females most active
2 - Females least active

Formula: #132=(#2=3)+(#2=4)+(#2=4)

133 Age groups regardless of sex:

1 - 50-59
2 - 60-69
3 - 70+
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APPENDIX D

EXTRAPOLATED HEARTRATE SCORES (bpm)

AND FITNESS CATEGORIES FOR THE 70+ AGE GROUP

FITNESS CATEGORY MALES FEMALES
(bpm) (bpm)
1 Excellent <=91 <=106
2 Above 92-101 107-117
Average
3 Average 102-106 118-128
4 Below 107-114 129-134
Average
5 Poor 115-142 135-158
| >= 131x% >= 131%

* Use this heartrate value if the subject
only completed one (of the maximum of two)
stepping stages during the step test.
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