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Effects of Upper Extremity Immobilized for 24 hours on Peripheral Blood Circulation

Kiyoshi SHIROISHI', Taisuke SASAKT, Terutoshi SHIMAKD,
Yoshihiro YAMAMOTO?, Masami OSAWA?, Yuji SANO® and Yukio KATAOKA’
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*Nihon University, ®*Tokyo University of Mercantile Marine, ’Chiba University

Abstract
The purpose of this study was to examine the effects of the upper extremity immobilization for 24 hours on
peripheral blood circulation using Accelerated Plethysmography (APG). Seven apparently healthy men (40-52
yrs) with no previous upper extremity injury had the left arm immobilized (immobilized side: IS) using a Cramer
splint, 2 bandages and a triangular bandage. The range for immobilization was 1/3 of the upper part of the
brachium to the wrist joint, and the angle of each joint was fixed as follows: 90 degrees at the elbow joint, 30
degrees at the wrist joint and mid-position on the forearm. The APG was measured on the IS and the right side
(control side: CS) before, during, and after immobilization for 24 hours. The subjects were restricted in behaviors
such as exercises, taking a bath, etc. Pulse rate and blood pressure were not significantly changed throughout this
experiment. In the IS during immobilization b/a increased, and c/a, d/a, and APG index decreased significantly
from values obtained before immobilization. Both b/a and APG index of the IS were significantly lower than the
CS. These findings indicate that immobilization of the upper extremity for 24 hours decreased peripheral blood
circulation.
Key words: Immobilization (&%) , Peripheral Circulation (#4765 , Accelerated Plethysmograph (JEEFEIRE)
(J. Sport Sci. Osteo. Thera. 1(2): 97-103, March, 2000)
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Table 1. Characteristics of subjects
Sex Age BH BW
Sub - (yrs) (cm) (kg)
A M 52 172.1 81.3
B M 46 167.0 63.5
o M 49 175.0 95.0
D M 45 174.5 72.5
E M 41 174.3 68.2
F M 41 168.7 69.5
G M 40 159.8 65.3
Mean - 44.9 170.2 73.6
+SD - 4.5 5.5 11.0

Wah-b0ERHA L. Photo
start slaapinq finish
23'00 -l 6'00

11:00 17:00

11:00

before

Fig.1 Schedule of Experiment
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Fig. 2 Components(a-e) of accelerated
plethysmograph(APG)

—O0— PR —8®— SBP —O— DPBP

- b kb
== N WA
(= =] [=]

Pulse Rate(beats/min) and

=2
I
E
E
© 10
2 90
o 8
o 7
©
- 3 A
m 40 e THAFIEN DT ZA QAT -
N SN S
Q&d"“ FP, Sl
@

Fig. 3 Changes in pulse rate
and blood pressure
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Asterisks( ®*) denotes significant difference from the before immobilization.

Daggers{ T ) denote significant differences between control side and immobilizated side.
*(1):p<0.05, # *(1 1):p<0.01, ** #(1 T 1): p<0.001

Fig. 4 Changes in each cmpornents of
APG during this experiment
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Effect of Therapeutic Exercise Program for De Quervain Disease on Subjective Pain,
Range of Motions, Grip Strength and Peripheral Blood Circulation (a case study)

Taisuke SASAKI', Yuji SANO? and Yukio KATAOKA?
'SASAKI Judo Therapy Clinic, “Tokyo University of Mercantile Marine and *Chiba University

Abstract
To investigate the effect of a therapeutic exercise program and physical therapy treatments on a 65-year old
woman with De Quervain disease of left hand, Pain Scale, Pain Area, Finkel Stein Angle, Grip Strength and
Accelerated Plethysmography (APG index) were measured throughout a 1-year treatment period. The therapeutic
exercise program consisted of exercises such as handgrip, squat, arm rotation, and walking. Physical therapy
treatments were icing, and passive stretching of shoulder, hand, and forearm. Pain Scale and Pain Area improved
significantly with treatment. Finkel Stein Angle and Grip Strength in the injured hand increased significantly, to
the same level of the uninjured hand, while the APG index was not significant different from the initial values.
These results indicate that a 1-year program of therapeutic exercise and physical therapy were effective in treating
De Quervain Disease.
Key words: De Quervain Disease (N7 /l/¥>4%) , Therapeutic Exercise Program (MEEeE) |
Peripheral Circulation (F#5965%) , Accelerated Plethysmograph (JiREEEIRHE)
(J. Sport Sci. Osteo. Thera. 1(2):; 105-111, March, 2000)
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Effects of Two Different Trunk/Back Flexion Exercise on Peripheral Blood Circulation
and Pressed Pain Scale of the Back Muscle

Tsunemi ONODERA', Yuji SANO?, Toshimasa KATAOKA® and Yukio KATAOKA*

'Higachimachi Seikotu Clinic, *Tokyo University of Mercantile Marine,
‘Kataoka Seikotu Clinic, *Chiba University

Abstract

This study examined the effects of two different trunk/back exercises on peripheral blood circulation using
Accelerated Plethysmography (APG) and Pressed Pain Scale (PPS) of the lower back muscles in eleven healthy
adults (1745 years). Each subject performed two different trunk/back flexion exercises (30 repetitions) at a
maximum pace (T1) and at intervals of 4 seconds/repetition (T2). APG, heart rate, blood pressure, and PPS of the
lower back muscles were measured before and after trunk/back flexion exercise. Heart rate, systolic blood
pressure, and pulse pressure increased significantly immediately after exercise in both conditions, and recovered to
resting levels within 10 minutes after exercise. Diastolic blood pressure did not change throughout the experiment.
Increases of APG afier 5 and 10 minutes of exercise in T2 were greater than in T1. After exercise, PPS in M.
longissimus and M. iliocostalis improved significantly in T2. In T1, postexercise PPS in M. iliocostalis was
improved, but PPS in M. longissimus was unaffected. These findings indicate that trunk/back flexion exercise
repeated slowly at intervals of 4 seconds/repetition was more effective for improvement of the peripheral circulation
and Pressed Pain Scale of the lower back muscles than exercises performed at a maximum pace.
Key words: Back Flexion Exercise ([F#-#6 Li#§)) , Peripheral Circulation (FAHEHY) ,

Accelerated Plethysmograph (IH#ESiGHE)
(J. Sport Sci. Osteo. Thera. 1(2): 113-119, March, 2000)
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Risk Assessment of Environmental Hormones (Endocrine Disrupting Chemicals)

— The relation between attitudes and behavior of high school students, junior college students

and college students related to environmental hormones —

Yutaka MIURA', Masamichi NAKAMURA?, Kazuo SUZUKP, Teizou KOBAYASHT',
Shigetoshi SUGIYAMA®, Takahiro SUZUKT' and Shigeo KATAOKA'

!Hokkaido University of Education, *Tokyo Institute of Technology,

3Kitami Institute of Technology, ‘Shimane University

Abstract

To determine actual attitudes (classified into 15 items) and behavior (11 items) related to environmental hormones
and clarify the relation between them, the authors conducted a survey on high school, junior college and college
students (n=1892). Results are as follows. 1) Unhealthy attitudes related to environmental hormones which were
reported by many respondents include "I like to eat animal fat (75.8%)", "The only concems I have about food are its
freshness and taste (72.6%)", "I like food with beautiful colors, a good taste and smell (67.2%)" and "Plastic wrap is
useful for heating food (65.7%)". 2) Unhealthy behavior related to environmental hormones which were reported by a
large number of respondents included "Pouring hot water directly into a container of instant food (cup noodles)

"o

(90.3%)", "Using plastic toys, containers and tableware (80.1%)", "Covering food with plastic wrap when heating it in a
microwave oven (77.4%)", and "Always eating fish fat (73.7%)". 3) Significant differences in attitudes and behavior
related to environmental hormones were observed between sexes, by type of school and residential areas. 4)
Regarding the relation between attitudes and behavior related to environmental hormones, unhealthy attitudes that
highly correlated with unhealthy behavior include "Plastic wrap is useful for heating food", "Sorting garbage is
troublesome, so it should all be burnt” and "It is safe to consume commercially available processed food, so there is no
need to check the 'best used before' date or the ingredients”. In addition, all unhealthy responses about attitudes (15
items) correlated with an unhealthy response about the behavior ("It is OK to use tools and equipment made of chemical
substances if they are cheap and useful”).

Key words: Environmental hormones (B¥# /L >) , Environmental education (BSHE)
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Attitudes and behavior (BEfE - 778)) , Risk assessment (VA2 FHEAA > }F)
High school, junior college and university students (B4 - AL - AFE)
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(J. Sport Sci. Osteo. Thera. 1(2); 121-133, March, 2000)
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Athletic Trainers Activities of 18 th Winter Olympic Games in Nagano (Report 1)

—A report of the official athletic trainers activities—

Kazumasa HARA

JATAC NAGANO

(HARA Sekkotu Clinic)

Abstract
After the International Olympic Committee (IOC) made a decision to hold the Winter Olympic games in Nagano,

members of JATAC Nagano branch organized by Judo Therapists were encouraged to participate in the Nagano Winter

Olympic games as voluntary athletic trainers. During January 1998, 56 members of JATAC participated in the

Nagano Winter Olympic games as voluntary athletic trainers for various domestic competitive events. Through these

activities, we were deeply encouraged that Judo Therapists would be in a favorable position to be recognized as athletic

trainers in Japan.

Key Words: NAGANO Winter Olympic Game (£¥4FF ) ¥ v 2) , Athletic Trainers Activities (TAVF22H~1-158)) |
JATAC (Japan Athletic Trainers Association for Certification)
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Athletic Trainers Activities of 18th Winter Olympic Game in Nagano (Report 2)

—The results of therapeutic activities in the Olympic village—
Kazumasa HARA' and Eisuke HIRUMA®
'JATAC NAGANO (Hara Sekkotu Clinic) , °Osaka International University

‘ Abstract
Two hundred sixty-nine athletes and accompanists (577 total) from fifty-four countries accepted treatments from
athletic trainers during the 18th Winter Olympic Games held in Nagano. Records were obtained for treatments
provided, including the athlete's country, sport, and treatment provided. Most of the treatments were provided to
thighs (24.2%) and shoulders (24.1%). Sports included bobsled (22.9%), figure skating (11.2%), ice skating (11.2%),
and speed skating (10.3%). Treated athletes represented Kazakhstan (10.0%), Japan (9.3%). and Canada (8.2%).

Results from questionnaires obtained from visitors showed that approximately 90% were satisfied with the treatment

techniques and communications.

Key Words: NAGANO Winter Olympic Game (REFAFEF ) ¥ 7) |
Athletic Trainers Activities (7 X L7 » 2 F L — 7 —i58))
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Exercise Training and Physical Activity: Approaches for Improving Health

Gary R. Brodowicz, Ph.D. FACSM

School of Community Health, Portland State University

The purpose of this review is to examine several issues
associated with the study of the relationship between
exercise/physical activity and health. The problem of
inactivity in the United States is described first, followed
by a brief description of terminology used in the study of
health and activity. Measurement concerns are also
considered. Conclusions related to some health effects of
exercise training and physical activity are contrasted, and
areas needing further study are suggested.

The Problem of Inactivity

Physical inactivity has become a significant problem in
the United States.
population reports no leisure-time physical activity, and it
has been estimated that 30% are
insufficiently active for achieving health benefits
associated with physical activity (USDHHS, 1999). Put
another way, McBride et al. (1992) suggest that only 7-

Nearly one-quarter of the American

an additional

20% of Americans exercise at levels appropriate for
cardio-respiratory fitness.

Current data indicate that participation in physical
activity is influenced by a number of factors, including
gender, age, ethnicity, income, education, and geographic
region. Women are more inactive than men; older
individuals tend to be more inactive than younger; whites
have a lower prevalence of inactivity than other racial and
ethnic groups; inactivity is greater among those with lower
levels of education and income; and individuals living in
the north central and western states tend to be more active
than people living in the northeastern and southern regions
of the United States (USDHHS, 1996).

The problem of inactivity is not limited to leisure time.
The energy expenditure associated with a variety of
occupations has also declined, largely as a result of

advancements in technology. The personal computer has
allowed individuals to perform their work faster, but there
are no data to indicate that time "saved" is being used in
activities requiring significant energy expenditure.

Perhaps more alarming are the data for American youth.
Approximately one-half of all 12-21 year-olds are not
regularly active in vigorous physical activity, and one-
fourth report no vigorous physical activity. It is well
known that children become less active as they grow older,
In addition,
daily physical education enrollments have dropped
dramatically, from 42% in 1991 to 25% in 1995 (USDHHS,
1996).
prevalence of inactivity among American youth remains to

with girls becoming less active than boys.

The factors responsible for the increasing

be determined, but likely include television viewing and
video game play.

It has been suggested that inactivity may have a more
dramatic impact on the health of Americans than any of the
other primary risk factors for cardiovascular disease
(Powell, 1987).
with its association with obesity, cardiovascular diseases,

The prevalence of inactivity, combined

osteoporosis, diabetes, an some cancers makes it a serious
public health problem in the United States (NIH, 1995).
Presumably, the health of the nation would be dramatically
improved by increasing the extent to which its citizens
participate in regular physical activity.

Terminology

In an effort to address the problem of inactivity,
consistent terminology should be used; doing so will help
reduce confusion among researchers, clinicians, and policy
makers. The terms and definitions listed in Table 1 are
briefly discussed below.

Physical activity is a general term used to describe
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movement of the body through muscular contraction,
thereby resulting in the expenditure of energy.
Traditionally, physical activity has been classified
according to characteristics that include whether the
movement  is

isometric, isokinetic (i.e.,

mechanical classification) or whether the movement is

isotonic,

primarily aerobic or anaerobic (metabolic classification).
However, another approach to describing physical activity
involves consideration of the conditions under which it
occurs. For example, activity may be described as
occupational, household, or leisure-time, with each having
different effects on health.

Exercise can be considered a subcategory of physical
activity, usually occurring during leisure time; it is often
referred to as exercise training. Physical fitness is a
familiar term that has been defined numerous ways. The
definition provided by Caspersen et al. (1985) is used here
(see Table 1), and refers primarily to health-related fitness

(i.e., cardiovascular endurance, muscle strength and

Table 1.

ez

endurance, flexibility, and body composition.) However,
it should be understood that there may be some overlap
between what may be described as health-related or
perfarmance-related fimess. For example, balance would
be considered a performance-related component of fitness
for a gymnast, yet could also be a health-related fitness
component for an elderly individual at risk of falling.

Admittedly an oversimplification, the construct of health
can be simply described as a continuum with positive and
negative poles. Positive health denotes more than just the
absence of disease; it is characterized by the ability to
enjoy life, whereas negative health is associated with
morbidity and mortality.

Throughout the remainder of this review, the reader is
encouraged to keep the definitions of the aforementioned
terms in mind, as they are used to describe approaches for
investigating the relationship between movement and
health,

Terminology

Physical Activity - movement of the body through muscular contraction, thereby resulting in the expenditure

of energy

Exercise - physical activity that is planned, structured, with the purpose of improving or maintaining one
or more components of physical fitness (exercise training)

Physical Fitness - ability to carry out daily tasks with vigor and alertness, without undue fatigue,
and with enough energy for the enjoyment of leisure-time pursuits and to meet unforeseen emergencies;

often described in terms of health or performance

Performance-related Fitness Components - speed, power, agility, balance, reaction time

Health-related Fitness Components - cardiorespiratory endurance, muscular strength, muscular endurance,

flexibility, body composition

Health - state of being, where psychological, physical, spiritual, social components may be described

along a continuum from positive to negative

Positive Health - ability to enjoy life and withstand challenges

Negative Health - associated with morbidity and mortality

Table 2.  Comparison of Exercise Prescription Recommendations
ACSM (1978) ACSM (1990) CDC-ACSM (1995)
Frequency 3.5 d/week 3-5 d/week all or most days
Intensity 50-85% VO2max 50-85% VO2max moderate
duration 15-60 min/d 20-60 min/d 730 min/d
mode endurance endurance, strength endurance
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Exercise/Activity Recommendations

The American College of Sports Medicine (ACSM) has
been at the forefront of attempts to define the quantity and
quality of exercise associated with health and fitness. The
first ACSM Position Stand (1978), however, dealt
primarily with exercise-induced adaptations related to two
health components: cardio-respiratory fitness and body
composition.
mode of exercise that were recommended are outlined in
Table 2.

In 1990, the American College of Sports Medicine
updated its original position stand (ACSM, 1990), and
addressed muscular fitness in addition to cardio-respiratory

The frequency, intensity, duration, and

The inclusion of recommendations for resistance
exercise was the major change (Table 2).

fitness.
However,
although the other prescription recommendations were
basically unaltered, it was important that in this document
the ACSM recognized the distinction between health
benefits and fitness.

In the past 35 years many other organizations have
developed exercise recommendations (AACVPR, 1991,
1993, 1995; AAP, 1992; AHA, 1972, 1975, 1995; AMA,
1994; NIH, 1995; PCPF, 1965; Sallis & Patrick, 1994;
USPSTF, 1989, 1996; YMCA, 1989). Many of these
guidelines are similar, and some are specific to children,
apparently healthy individuals, or those with compromised
cardiovascular or respiratory systems.

In 1995, a joint recommendation from the Centers for
Disease Control (CDC) and Prevention and the American
College of Sports Medicine was published (Pate et al.,
1995).
epidemiological studies that indicated that moderate levels

The document reflected the conclusions of

of physical activity are associated with good health. In
addition, the recommended intensity of activity was
adjusted downward (from 60% VO,max to 50% VO,max

HERE

[40% VO,max for patients or individuals with low fitness
levels]) , and it was suggested that 30 or more minutes of
activity could be obtained in a single bout or with multiple
short bouts of activity. Svoboda and Brodowicz (1998)
later reported that exercise duration of 6-9 min/d could
favorably affect fitmess levels, a finding supported by
others (DeBusk et. al., 1990; Ebisu, 1985). The CDC-
ACSM recommendations also differed from past
recommendations by advising individuals to perform
activity on all or most days of the week (Table 2).

It is important to recognize that a significant change has
taken place in the study of the energy expenditure--health
connection. Philips et al. (1996) used the terms "Exercise
Training-Fitness Model” and "Physical Activity-Health
Paradigm" to describe elements of this shift, and they
nicely characterize the approaches that have been used. A
discussion of these different approaches to studying the
effects of movement on fimess and health requires some
familiarity with measurement techniques and concems.

Measurement

Measurcment issues are important in the study of
exercise and physical activity. When the primary concemn
is the individual, then measurement typically occurs in
clinical or laboratory settings, and focuses on physiological
variables.

This provides useful information conceming the effects of
exercise (e.g., frequency, duration, etc.).

In epidemiological studies the focus is on populations,
and activity is often represented as a behavior. The
complexity of this behavior provides challenges to
researchers, and techniques that are commonly used
include both indirect (self-report) methods as well as direct
methods. Several techniques used in the study of physical
activity are listed in Table 3.

Table 3.  Techniques Used to Measure Physical Activity
Indirect (self-report) Measures Direct Measures
Diaries Behavioral Observation
Logs Mechanical/Electronic
Recall Surveys heart rate

Retrospective Quantitative Histories

Global Self-Reports

motion Sensors
Doubly-Labeled Water
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Diaries, logs, recall surveys, retrospective quantitative
histories, and global self-reports are techniques that
attempt to have the participant quantify physical activity
during a specified time period. Diaries and logs are
provided reasonable estimates of energy expenditure, but
require a significant effort on behalf of the participant.
They are also used for relatively short time periods, and
Recall
methods generally require less effort on the part of the

may influence the behavior of the participant.

participant and are less likely to influence behavior.
However, some individuals may have trouble remembering
details, especially if the time period is long.

Direct monitoring of an individual provides better
estimates of energy expenditure, but are generally cost-
prohibitive for large studies. For example, behavioral
observation techniques -although informative- are very
labor intensive and expensive.

They are better suited to short-term studies.
Mechanical and electronic tools show promise, but are not
The linear relationship between heart
rate and VO, makes heart rate measurement potentially

without problems.

useful.
of activity and the confounding effects of other factors (e.g.,
stress, temperature) limit the efficacy of this technique.

However, heart rate variability at low intensities

Motion sensors, such as pedometers and accelerometers
have shown reasonable correlation with physical activity,
but not all are reliable, and the expense of some
instruments limits their usefulness in large-scale studies.
The use of doubly labeled water (*H,0 and H,'*0)

HEmE

-although expensive- provides a method that requires little
effort on the pari of the participant.
inability to distinguish between various types of activity

However, the

may be its most significant drawback.

Measuring exercise intensity is relatively easy when one
considers the problems involved in measuring the intensity
of physical activity, especially in large-scale studies.
Exercise intensity can be measured in individuals with the
use of heart rate, VO, or perceived exertion (RPE).
However, in providing estimates of the intensity of
physical  activity, descriptors such  as
"light"/"low", "moderate”/"'mild", "hard"/"vigorous”, and
"very hard"/'strenuous" are typically used. Table 4
illustrates some examples of activities included in various

subjective

categories of intensity based on multiples of resting energy
expenditure (Ainsworth et. al., 1993).

Another consideration in the measurement of intensity is
whether it is expressed in relative (e.g., % of maximal heart
rate) or absolute (e.g., MET classification) terms. The
expression of intensity in large-scale, observational studies
(e.g., "light") poses a problem in that what may be
considered a "light" activity for a relatively fit individual
may actually be considered an activity of "moderate”
intensity for those who are less fit.

Health Issues

There are several health issues that can be used to
illustrate why it is important to understand the differences
between exercise training and physical activity.

Table 4.  Classification of Some Common Activities.
"Light/"Low" "Moderate/"Mild" “Hard/"Vigorous"
(<3 MET) (3-6 MET) (>6 MET)
Walking
slowly, strolling briskly briskly uphill, or with load

Cycling
stationary, light effort

Home Activities
carpet sweeping, vacuuming

Swimming
slow treading

Mowing Lawn
riding power mower

recreation/transportation
cleaning, occasional lifting
moderate effort

walking with power mower

fast/racing
moving furniture, boxes
fast treading/crawl

walking with hand mower
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Cardiovascular disease, obesity, and cancer and immune
function are discussed below in an effort to provide
examples where conclusions regarding the impact of
exercise or activity can be influenced by the approach
taken.
asking, "What is the effect of exercise training?" or "What
is the effect of physical activity?"

That is, it is important to know whether one is

Cardiovascular Disease

Exercise training -particularly endurance exercise- has
been shown to have a number of beneficial health effects
on variables related to cardiovascular disease (CVD).
These include favorable alterations in blood lipids, blood
pressure, psychological well-being and insulin sensitivity,
to name a few. Many experimemtal, clinical/laboratory
research studies have been published to investigate the
effects of exercise training on these (and other)
physiological variables related to CVD. There are also
large-scale epidemiological studies that have examined the
For example, Blair et al.(1995)
have examined the relationship between fitness and CVD

health effects of exercise.

mortality. Among their conclusions was that there is an
inverse dose-response relationship between physical fitess
and CVD mortality. Also, low-fit men who became fit
had lower a risk of CVD mortality than men who remained
unfit. These data clearly indicate that exercise training
can improve cardio-vascular health.

A recent study by Manson et al. (1999) nicely illustrates
how the impact of movement on CVD can be examined
from a perspective that uses physical activity as the
independent variable. In this prospective study of 72,488
registered nurses aged 40-65 vears, there was a 30-40%
reduction in coronary events in the active groups. The
authors concluded that brisk walking and vigorous exercise
were ecach associated with significant (and similar)
reductions in the incidence of coronary events in women.

Thus, both exercise training (fitness) and physical
activity have been shown to demonstrate an inverse
relationship with CVD mortality. The relationship has
generally been stronger in fimess-related studies, but this
may be due to differences in the precision of measurement

(McMurray et. al, 1998). In addition, exercise training

BEmE

and physical activity both demonstrate a dose-response
relationship, with benefits associated with moderate levels
of training or activity.

Obesity

Numerous exercise training studies have provided an
abundance of evidence to support the role of exercise on
obesity and the problems associated with obesity. Most
of these have investigated aerobic exercise, with many
criticized for being relatively short duration and for having
small sample sizes, but these studies typically use well-
established methods for the of body

composition.  Despite these limitations, a consistent

assessment

finding is that body composition alterations can be
achieved with a variety of exercise training regimens.
Exercise training generally promotes fat loss while
preserving lean tissue, and the rate of weight loss is related
in dose-response manner to frequency and duration of
exercise sessions as well as to the duration of the training
program. '

When the impact of physical activity on obesity is
examined from an epidemiological perspective, the
assessment of body composition poses problems, so
surrogate measures are often used. For example, relative
weight (using height-weight tables) may be used as an
indicator of obesity (e.g., 120-125% of desirable weight).
Another substitute measure for body composition in these
large-scale studies is body mass index (BMI), usually a
weight/height ratio defined as Quetelet's Index (kg/m2).
Cross-sectional studies generally report lower weight, BMI,
and skinfolds among individuals with higher self-reported
physical activity or fitness, and several large cross-
sectional studies have reported an inverse association
between physical activity and indicators
of central body fat distribution.

Cancer and Immune Function

What is the effect of exercise traiming on immune
function? The answer may depend primarily on the
intensity of training. Moderate exercise training has been
shown to have positive health effects on certain

physiologic markers of immune function (e.g., natural
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killer cells, circulating T- and B-lymphocytes, cells of the
monocyte-macrophage system, etc.). Several reports have
also suggested that the incidence of some types of
infections may be reduced with moderate exercise training.
Conversely, evidence is accumulating to suggest that high
intensity training or over-training has adverse effects on
the immune system.

Epidemiological studies have been designed to study the
relationship between physical activity and a variety of
cancers. Generally, colon cancer demonstrates an inverse
association with physical activity. No association has
been demonstrated with rectal cancer, and the data are too
sparse and inconsistent with regard to endometrial, ovarian,

testicular, breast, and prostate cancers (Lee, 1995).

Areas for Further Study

Many questions about the health benefits of exercise and
physical activity remain unanswered, and will provide
fruitful areas for research in the 21st century. These
include issues related to dose-response, measurement, life
pan and gender, and approaches to health promotion.

Dose-Response Issues

related to

However,

Exercise prescription recommendations
physical fitness are fairly well understood.
important questions remain about the "dose" of physical
activity necessary to bring about a variety of health
benefits.

the “effective volume" of physical activity (i.e., frequency,

For example, much research is needed to clarify
intensity, duration) for a variety of populations. Is there
an "optimal" dose or a minimal dose? Similarly, the
importance of the pattern of activity (e.g., intermittent,
continuous, etc.) remains to be elucidated. Many of these
questions will, of course, depend on the variable of interest

(e.g., VO2max, morbidity, mortality, etc.)

Measurement Concems

There is a significant amount of work that remains
concemning measurement issues. For example, the need
for improvements in the validity and reliability of self-
report measures cannot be overstated. Likewise, the

precision of measurement instruments used in population-

HERE

based research will likely improve with advancements in
technology. There are surely tools and instruments yet to
be invented that will significantly enhance the ability to
conduct research in physical activity.

Life span and Gender

Questions concerning the health effects of exercise and
physical activity will increasingly be asked with reference
to age and gender. For example, the decline in school-
based physical education that will continue to have an
impact the health of children and adolescents. To what
extent other types of exercise or recreational activity (e.g.,
sports, video games, etc.) play a role in the health of
America’s youth needs to be clarified. It has been
estimated that in 40 years there will be 70 million
Americans over 65 years of age (Hagberg, 1994). The
increase in the number of elderly Americans will provide
many more opportunities for research in this group.
Similarly, research on the health effects of physical activity
and exercise training on women is necessary to
determine to what extent gender differences exist.

Health Promotion Approaches

There is much more research needed in the area of
health promotion techniques and strategies. For example,
approaches for health promotion that are appropriate for

studying individual behavioral aspects of exercise and
health may not be suitable for studies involving community
or environmental perspectives of physical activity and
health.  Additionally, the various arenas in which
interventions may be beneficial should be studied; these
include the work site, school, and healthcare setlings.
This will require that attention be given to intervention
models and theories, with specific exploration of the role
that various barriers have on participation in exercise and
physical activity (e.g., technology, crime, urban planning).

Summary

Research investigating the relationship between energy
expenditure and health has undergone considerable change
in recent years. Increasingly, attention has shifted from

an "Exercise Training-Fitness Model" to a "Physical
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~ Activity-Health Model",
being framed in terms of populations rather than

Many research questions are

individuals, making it necessary to investigate methods for
refining measurement tools. Implementation strategies
and techniques for the promotion of health will require
multi-disciplinary collaboration between scientists and
clinicians if the challenges involved with improving health

are to be met successfully.
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