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Strength Training 
Changes Lives of 
90-Year Old Nursing 
Home Patients
by Wayne L. Westcott, Ph.D.

The assisted living patients 
selected to participate in our 
strength training study were 
typical of many nursing home 
residents.  They were 
old, weak and rela-
tively immobile.  As a 
general description, 
our new research 
participants were 
characterized by a 
dropped head, 
rounded shoul-
ders  and a  
curved back.  
Most had low 
back pain ,  
and spent the 
m a j o r i t y  o f  
their time in a 
bed, chair or wheelchair.

Nonetheless, after talking 
with senior exercise advocate 
Gary Reinl, the administrators 
and medical team at the John 
Knox Village Senior Living Cen-
ter in Orange City, Florida were 
convinced that these deliberated 
individuals had the potential to 
change their lives for the better 
through a simple and sensible

program of strength exercise.  
In fact, they challenged us to 
implement a safe, efficient and 
effective strength training pro-
gram that would enable these 
older adults to feel better, func-
tion better , and ambulate better. 
 Basically, they were hoping that 

after 14 weeks of strength 
training these special seniors 
would have less low back 
pain and spend fewer hours 
in their wheelchairs.

W e accepted the 
challenge, and in-

troduced a five-
machine Nau-

tilus program 
t o  t h e  

physica l  
therapists 

and elder-
ly patients 

w h o  w o u l d  
participate in this 

innovative resear ch experiment. 
 All of the subjects were assessed 
for body composition, muscle 
strength, joint flexibility and 
functional ability before and af-
ter the 14-week training period.

The participants completed 
two brief strength training ses-
sions per week, working one-
on-one with a physical thera-

pist.  Each exercise was per-
formed for one set of 8 to 12 
repetitions to the point of mod-
erate muscle fatigue.  When 12 
repetitions wer e completed in 
good form (slow movement 
speed and full movement 
range), the weightload was in-
creased by about five percent.  
Although each strength exercise 
required less than 90 seconds of 
physical exertion, the training 
sessions typically took between 
15 to 20 minutes depending up-
on the participant's physical 
ability to transfer on and off the 
equipment.  Table 1 presents the 
Nautilus exercises, target mus-
cles and desired outcomes of 
the strength training program.
Results

The results of the assisted 
living patients strength training 
study surpassed everyone's ex-
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Table 1. Nautilus machines, target muscles and desired outcomes 
of the strength training program.

pectations.  As presented in Ta-
ble 2, the elderly exercisers 
achieved significant improve-
ments in body composition, 
muscle strength, joint flexibility 
and functional ability over the 
14-week training period.  Spe-
cifically, they replaced about 
four pounds of lean (muscle) 
weight, reduced about three 
pounds of fat weight, increased 
their leg strength by more than 
80 percent, increased their up-
per body strength by almost 40 
percent, enhanced their joint 
flexibility by 30 percent, and 
improved the functional inde-
pendence measure (FIM Score) 
by almost 15 percent.

Even more impressive than 
the objective outcomes of the 
strength training program were 
the personal observations by 
the medical professionals and 
administrative directors.  Dr. 
Pradeep Mathur, John Knox Vil-
lage Medical Director, reported 
that the exercise participants

exhibited better physical 
and mental fitness, more 
endurance, and less low 
back pain.

Gary Brcka, Assisted 
Living Administrator, cit-
ed examples of how the

strength training program 
helped patients.  In one case, an 
87-year-old woman with com-
pression fractures in her lower 
spine wore a back brace to re-
duce pressure and pain.  After 
completing the exercise pro-
gram, she discontinued wearing 
the back brace claiming that she 
no longer needed it.

Table 2. Changes in body composition, muscle strength, joint flexibility and 
functional ability for elderly exercisers following 14 weeks of strength training 
(N=19).

	Pre-	 Post-			 Percent
Parameter	 Training	 Training	 Difference	 Change

Bodyweight	 130.2 lbs	 131.2 lbs	 + 1.0 lbs	  0.8 %

Percent Fat	  22.7 %	  20.5 %	 - 2.2 %*	  9.7 %

Fat Weight	  29.7 lbs	  26.8 lbs	 - 2.9 lbs*	  9.8 %

Lean Weight	 100.5 lbs	 104.3 lbs	 + 3.8 lbs*	  3.8 %

Leg Press	   58.1 lbs	 105.3 lbs	 + 47.2 lbs*	 81.2 %

Triceps Press	   37.9 lbs	  52.6 lbs	 + 14.7 lbs*	 38.8 %

Shoulder 
Flexibility	 100.0 deg	 109.4 deg	 + 9.4 deg*	 9.4 %

Hip Flexibility	  29.0 deg	  44.3 deg	 + 15.3 deg*	 52.8 %

FIM Score	  77.5 pts	  88.5 pts	 + 11.0 pts*	 14.2 %

* Statistically significant difference (p<0.05).
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Nautilus	 Target	 Desired Outcome of the
Exercise	 Muscles	 Training Program

Neck Machine	 Neck Extensors	 Able to hold head erect for enhanced 	
Neck Flexors	 breathing, swallowing, speaking, seeing, 		

and comfort.

Low Back	 Spinal Erectors	 Able to hold torso erect for better
Machine		 posture, physiological function, ambulation, 		

and comfort.

Compound Row	 Latissimus Dorsi	 Able to hold shoulders square for 
Machine	 Teres Major	 better posture, physiological function 	

Trapezius	 and comfort.	
Rhomboids	
Biceps

Triceps Press	 Triceps	 Able to push against chair arms to 
Machine	 Pectoralis Major	 assist legs in rising from and 	

Deltoids	 lowering to wheelchairs or chairs.	

Leg Press Machine	 Quadriceps	 Able to lift body up from and down 	
Hamstrings	 to wheelchairs or chairs.  Able to 	
Gluteus Maximus	 walk without losing balance or 		

falling.



Carol Sullivan, John Knox Vil-
lage Director of Nursing, noted 
that with more muscle strength 
some patients 
spent less time 
in wheelchairs, 
and one patient 
n o  l o n g e r  
needed to use 
a wheelchair.

Donna Califano, PTA and 
On-Site Program Director, re-
ported that the patients enjoyed 
doing the strength exercises be-
cause they felt they were really 
working and seeing progress as 
their weightloads increased.

Perhaps the most remarkable 
lifestyle change was experi-
enced by Esther Duvall, an 84 
year old assisted living patient 
who claimed to hurt all the time. 
 After completing the strength 
training program, her functional 
capacity and walking ability im-
proved so much that she actual-
ly left the nursing home and 
rejoined her husband in the in-
dependent living campus.

Fitness, Function and 
Finance

As the exercise participants 
increased their physical fitness, 
they concurrently improved 
their functional abilities.  That 
is, they were able to perform 
various activities associated 
with daily living that they were 
unable to do before the strength 
training program.  These re-
stored abilities included walk-
ing, washing, dressing, brush-
ing,  combing and other 
activities characteristic of per-
sonal independence.

Of course, this is beneficial 
to both the participants and the 
providers.  It is estimated that 
every point increase in a pa-
tient's FIM Score reduces the 
cost of care by 50 cents a day.  
An 11-point FIM Score gain 
therefore represents a cost of 
care reduction of $5.50 per day.  
 Multiplying this by the 19 sub-
jects in our study, we have a 
daily cost of care reduction of 
about $105.  On a yearly basis, 
this represents almost $40,000, 
which is about 2.5 times the cost 
of the Nautilus machines.

Conclusion
Based on the results of 

our 14-week strength train-
ing study with frail nursing 
home residents, we con-
clude that performing one 
set of 8 to 12 repetitions on 
five selected Nautilus ma-
chines is a safe, efficient 
and effective means for en-
abling elderly exercisers to 
attain:

■	 Improved body 
composition

■	 Increased muscle 
strength

■	 Enhanced joint flexibility
■	 Increased functional 

ability

Our findings further in-
dicate that senior living fa-
cilities that provide well-
designed and properly su-
pervised strength training 
programs may expect:

■	 Increased patient 
independence

■	 Improved cooperation 
between patients and 
care givers

■	 Reduced health care 
costs 

■	 Enhanced potential for 
attracting new residents 
and professional staff
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A s you may know, there 
are numerous compelling health 
and fitness related reasons why 
every older adult should do sensi-
ble strength exercise.  Unfortunate-
ly , many senior men and women 
are not aware of these life-changing 
strength training benefits. Of those 
who are, many do not feel knowl-
edgeable enough about strength 
training to attempt this new activ-
ity on their own or at a potentially 
intimidating fitness facility.

Worse yet, some seniors have 
mistakenly assumed that strength 
training will increase both their 
resting blood pressure and their 
bodyweight.  Both of these miscon-
ceptions are categorically incorrect. 
 In fact, research clearly reveals 
that seniors who complete a well-
designed strength training pro-
gram experience lower resting 
blood pressures and lower body-
weights.  An eight-week study of 
more than 1,100 adults and seniors 
showed significant reductions in 
both resting blood pressure and 
bodyweight (Westcott and Guy 
1996).  Notably, the participants 
above age 60 reduced their systolic 
blood pressure by six mm Hg and 
their diastolic blood pressure by 
four mm Hg.  They also added two 
and one-half pounds of muscle and

by Wayne L. Westcott, Ph.D.
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How to Interest 
Seniors In Strength 
Training

lost four pounds of fat for a six and 
one-half pound improvement in 
their body composition.

So how do we reach and teach 
the senior community with respect 
to reasonable strength exercise?  
Based on our 15 years of research 
with senior strength training, we 
recommend the following guide-
lines for motivating mature adults 
to exercise appropriately.

Reaching 
Techniques

1.Educate the Senior 
Community.  

We publish frequent articles on the 
benefits, principles and practicals of 
strength training for seniors in the local 
newspaper.  We also do occasional 
radio and television shows, as well as 
presentations to senior centers, church

g roups  
and ser-
vice organi-
zations (Rotary, 
Kiwanis,  L ions, 
etc.).  We have found that the more 
seniors hear about strength exercise, 
the more likely they are to try it. 

2. Motivate the Senior 
Community.  

Upon gaining their confidence, our 
next step is to provide an early evening 
meeting to present and discuss our 
strength training program with interest-
ed seniors.  W e begin with a motiva-
tional slide presentation featuring our 
senior exercisers, and proceed to an 
informative question - and - answer 
session.  This is followed by a tour of 
our Nautilus Fitness Center, an intro-
duction of our instructional staff, and  
an opportunity to join one of our up-
coming senior strength training class-
es.

3. Share Essential 
Information.  

During our first class session, we 
obtain participant release forms, med-
ical history questionnaires, personal 
fitness goals, and other exercise-
related information.  In exchange, we 
provide a variety of materials on 
strength training, endurance exercise 
and healthy nutrition, as well as re-
cording cards for workout data and 
eating behaviors.

TM
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4. Perform Fitness 
Assessments.

  During our second-class session 
we conduct basic fitness assessments 
on all of our class members to deter-
mine their performance improvements 
over the 10-week training period.  
These simple assessments include 
bodyweight, body composition, resting 
blood pressure, muscle strength and 
joint flexibility.  Test results are shared 
with the participants to set realistic 
fitness goals and to design appropriate 
exercise programs.

5. Provide Individualized 
Training.  

Based on the participants' personal 
information and fitness assessment 
results, we develop individualized ex-
ercise programs and training protocols. 
 This includes monitoring each per-
son's heart rate response and per-
ceived exertion level during the exer-
cise session and adjusting the workout 
accordingly.

6. Give Personal 
Attention.  

We offer as much encouragement, 
feedback and reinforcement as possi-
ble to our senior exercise participants. 
 We want them to know that they are 
performing the exercises properly and 
that their training efforts are appreci-
ated.  We also try to answer all of their 
questions regarding their exercise pro-
gram and fitness progress.

7. Ensure Active 
Participation.

  We do our best to keep our se-
niors actively involved at their own 
ability level in all of our fitness class 
components, including the warm-up, 
endurance exercise, strength training, 
stretching exercise and cool-down 
segments.  Although we encourage 
social interaction, the emphasis in our 
senior fitness program is personal 
physical activity.

8. Provide Follow-up 
Information and Training.

Re-assessment is an important 
aspect of a meaningful fitness pro-
gram, especially for seniors who need 
reassurance that their exercise efforts 
were productive.  We therefore perform

follow-up fitness tests, and provide 
additional training to enable the pro-
gram graduates to function more inde-
pendently should they decide to join 
our fitness facility.  Thankfully, most of 
our senior class members choose to 
do so.

Teaching 
Techniques

Because interaction between fit-
ness instructors and senior exercis-
ers is so important, please consider 
the following 10 teaching tools for 
facilitating favorable training ex-
periences on the part of your par-
ticipants.

1. Clear Training 
Objectives. 

Tell the trainees exactly what you 
expect them to accomplish during the 
exercise session.

2. Concise Instruction and 
Precise Demonstration.  

Tell and show the participants ex-
actly how you want them to perform 
their exercises.

3. Attentive Supervision.
  Observe the seniors carefully as 

they train to assure them that they are 
performing the exercises properly and 
productively.

4. Appropriate 
Assistance.

Whenever necessary help partici-
pants position themselves properly, 
execute an exercise movement or 
complete a final repetition.  Make your-
self available to assist their training 
efforts.

5. One Task At A Time.  
Project a single task at a time, 

adding a follow-up procedure only after 
the first task has been successfully 
accomplished.

6. Gradual Progression.  
Progress slowly with senior exer-

cisers, emphasizing small steps on a 
workout-by-workout basis rather than 
large increases in training intensity or 
duration.

7. Positive Reinforcement. 
Provide lots of positive comments, 

personal compliments and pats on the 
shoulders to reinforce your participants' 
exercise efforts.

8. Specific Feedback. 
For more meaningful positive rein-

forcement add specific feedback infor-
mation to your encouraging comments. 
 Giving your participants a reason for 
your compliment increases its value 
as an educational and motivational 
tool.

9. Careful Questioning.  
Because seniors may not volunteer 

information that could be useful in their 
program design, ask them interactive 
questions regarding their exercise ex-
periences and training responses.

10. Pre and Post Exercise 
Dialogue.  

Try to sandwich each participant's 
workout experience between a brief 
arriving and departing dialogue.  Wel-
coming seniors to each workout and 
obtaining their perceptions at the end 
of each training session is time well 
spent on everyone's behalf.

Conclusion
Persuading sedentary seniors 

to participate in a sensible program 
of strength exercise is not an easy 
task, as many have unfavorable 
misconceptions about strength 
training.  Nonetheless, we believe 
that by incorporating the time-
tested reaching and teaching strat-
egies presented here, you will have 
considerably more success in edu-
cating and motivating seniors to 
experience the benefits of regular 
and reasonable strength exercise.

Reference
Westcott, W. and Guy, J. (1996). 

 A physical evolution:  Sedentary 
adults see marked improvements 
in as little as two days a week.  
IDEA Today, 14 (9): 58-65.



  Consequently, calories that were 
previously used for muscle main-
tenance are sent to fat cells, and 
the average adult adds 15 pounds 
of fat every 10 years.

On the bathroom scale, this ap-
pears as a 10-pound per decade 
weight gain.  But it actually repre-
sents a 20-pound change in body 
composition (5 pounds less muscle 

and 15 pounds more fat).  Making 
matters worse, as we enter our se-
nior years we may forfeit up to 10 
pounds of muscle every decade, 
further reducing our resting me-
tabolism and increasing our per-
centage of body fat.

6

Although three 
out of four American 
adults are overweight, 
only a small percentage 
of people understand the 
basic principles of weight 
gain.  The simplest prin-
ciple is calories in versus 
calories out.  That is, if 
you eat mor e calories 
than you burn through 
your resting metabolism 
and physical activities, 
then you will gain fat 
weight.  Conversely, if 
you burn more calories 
than you eat then you 
will lose fat weight.  The 
obvious lesson here is to 
remain physically active 
during the aging process. 

However , the mechanisms for 
maintaining your resting metabolic 
rate ar e adversely affected by a 
sedentary lifestyle.  Each decade  
of adult life inactive individuals 
lose about 5 pounds of muscle tis-
sue which results in a 5 percent 
reduction in resting metabolic rate.

by Wayne L. Westcott, Ph.D.

Seniors:  If Weight 
Loss Is Your Problem, 
Strength Exercise Is 
Your Solution

Most seniors know that they 
have too much fat, but they don't 
realize that they have too little 
muscle.  Furthermore, they don't 
even suspect that their gradual 
muscle loss is largely responsible 
for their progressive fat gain.

Most older adults approach the 
overweight problem improperly 
by going on a low-calorie diet plan.  

 Unfortunately, this almost 
always results in more muscle 
loss and reduced metabolic 
rate that makes it nearly im-
possible to keep the weight 
off.

If there is a dual problem 
(too little muscle and too 
much fat), then there must be 
a dual solution (increase 
muscle and decrease fat).  
Good news, doing just one 
physical activity can accom-
plish both of these objectives.  
 That activity is sensible 
strength exercise.

In our study of 19 elderly 
nursing home residents, 14 
weeks of strength training (5 
Nautilus machines, 2 x per 

week) produced a 4-pound muscle 
gain and a 3-pound fat loss without 
any change in their dietary behav-
ior.

Similarly, our study of senior 
golfers revealed a 4-pound muscle 
gain and a 4-pound fat loss follow-
ing 8 weeks of standard strength
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training.  The 77 subjects in this 
research program did 10 Nautilus 
machines, 3 days per week, with 
no dietary alterations.

When we added 25 minutes of 
endurance exercise (treadmill 
walking or stationary cycling) to 
our 10 Nautilus machines, the 383

men in our study (average age 54 
years) replaced 4 pounds of muscle 
and lost 6 pounds of fat, for a 10-
pound improvement in body com-
position after just 8 weeks of train-
ing.  And when we combined this 
exercise program with information 
on healthy nutrition, our 313 re-
search subjects added almost as 
much muscle (3 pounds) and lost 
even more fat (8 pounds).

The reason strength training 
works so well for fat loss is that it 
provides a triple reducing effect.  
First, you burn lots of calories 
when you perform strength exer-
cise (up to 200 calories for a 25-
minute workout).  Second, you 
burn up to 25 percent mor e calories 
during the 2-hour period following 
your strength workout (about 50 
more calories).  Third, after 
strength training long enough to 
add 4 pounds of muscle (8 to 14 
weeks) you will burn approximate-
ly 150 mor e calories every day due 
to a higher resting metabolic rate

TM

®

®
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(almost 40 calories per pound of 
new muscle daily).

More good news.  The essential 
muscle you replace through basic 
strength training will make you 
look better, feel better and function 
better.  It will also have beneficial 
effects on resting blood pressure, 
blood lipid levels, glucose utiliza-
tion, gastrointestinal transit, low 
back pain, arthritic discomfort and 
psychological stress.

The 10 Nautilus machines that 
have proved so effective for gener-
al muscle gain and fat loss in our 
research programs are the leg ex-
tension, leg curl, chest cross, super 
pullover, lateral raise, biceps, tri-
ceps, low back, abdominal and 4-
way neck.  Other Nautilus ma-
chines that we have used produc-
tively include the leg press, hip 
adduction, hip abduction, chest 
press, compound row, shoulder 
press, rotary torso and weight as-
sisted  chin-dip.

Our standard training protocol 
involves one set of each exercise, 
performed with a weight load that 
fatigues the target muscles within 
8 to 12 good repetitions.  Good

repetitions are those performed 
with proper posture, at a slow 
movement speed, through a full 
movement range.  Whenever 12 
good repetitions can be completed, 
the exercise resistance is increased 
by 1 to 5 pounds for progressive 
strength improvement.

As simple as it seems in theory 
and in practice, this 25-minute pro-
gram of strength exercise should 
produce the same excellent results 
for you as it did for our research 
participants.  For enhanced fat loss, 
combine the strength training pro-
gram with 25 minutes of endur-
ance exercise and a healthy nutri-
tion plan.  This should produce 
progressive muscle replacement 
(about 1/3 pound of new muscle 
per week) and permanent fat re-
duction (about 1 pound fat loss per 
week).  Although it is certainly 
possible to lose fat by endurance 
exercise or dieting, neither of these 
approaches will add muscle or in-
crease your resting metabolic rate. 
 Strength training is clearly the 
most important component of any 
weight loss program, and the only 
way to concurrently increase mus-
cle and decrease fat.  Indeed, if 
weight loss is your problem, then 
strength exercise is your solution.
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by Wayne L. Westcott, Ph.D.

Why Every Senior 
Should Do 
Strength Exercise

Please carefully consider 

the following thirteen health, 

fitness, and medical reasons 

for including some sensible 

strength exercise in your 

wellness oriented lifestyle.

Benefits of Sensible 
Strength Training

During the past few years more 
and more studies have shown that 
sensible strength training produces 
many health and fitness benefits 
especially for older adults.  Key 
research studies, such as those con-
ducted at Tufts University, the Uni-
versity of Maryland and the South 
Shore YMCA, have provided a 
wealth of data on the positive 
physiological responses to basic 
programs of strength exercise.  
Based on presently available re-
search, consider the following thir-
teen reasons why every older adult 
should perform regular strength 
exercise.

Benefit One:  
Avoid Muscle Loss

Adults who do not strength 
train lose between 5-7 pounds of 
muscle every decade (Forbes 1976, 
Evans and Rosenberg 1992).  Al-
though endurance exercise im-
proves our cardiovascular fitness, 
it does not prevent the loss of mus-
cle tissue.  Only strength exercise 
maintains our muscle mass and 
strength throughout our mid-life 
and senior years.

Benefit Two:  
Avoid Metabolic Rate 
Reduction

Because muscle is very active 
tissue, muscle loss is accompanied 
by a reduction in our resting me-
tabolism.  Information from Keyes 
et al. (1973) and Evans and Rosen-
berg (1992) indicates that the aver-
age adult experiences a 2-5 percent 
reduction in metabolic rate every 
decade of life.  Because regular 
strength exercise prevents muscle 
loss it also prevents the accompa-
nying decrease in resting metabolic 
rate.

Benefit Three:  
Increase Muscle Mass

Because most adults do not per-
form strength exercise, they need 
to first replace the muscle tissue 
that has been lost through inactiv-
ity.  Fortunately, research (Westcott 
and Guy 1996) shows that a stan-
dard strength training program 
can increase muscle mass by about 
3 pounds over an 8-week training 
period.  This is the typical training 
response for men and women who 
do 25 minutes of strength exercise 
2 or 3 days per week, and repre-
sents an excellent return on a time-
efficient investment.

Benefit Four:  
Increase Metabolic Rate

Research reveals that adding 3 
pounds of muscle increases our 
resting metabolic rate by 7 percent,
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and our daily calorie requirements 
by 15 percent (Campbell et al. 
1994).  At rest, a pound of muscle 
requires about 35 calories per day 
for tissue maintenance, and during 
exercise muscle energy utilization 
increases dramatically.  Adults who 
replace muscle through sensible 
strength exercise use more calories 
all day long, thereby reducing the 
likelihood of fat accumulation.

Benefit Five:  
Reduce Body Fat

Campbell and his co-workers 
(1994) found that strength exercise 
produced 4 pounds of fat loss after 
3 months of training, even though 
the subjects were eating 15 percent 
more calories per day.  That is, a 
basic strength training program 
resulted in 3 pounds more lean 
weight, 4 pounds less fat weight, 
and 370 more calories per day food 
intake.

Benefit Six:  
Increase Bone Mineral 
Density

The effects of progressive resis-
tance exercise are similar for mus-
cle tissue and bone tissue.  The 
same training stimulus that in-
creases muscle proteins also in-
creases bone proteins and mineral 
content.  Menkes et al. (1993) dem-

onstrated significant increases in 
the bone mineral density of the 
femur bone (upper leg) after 4 
months of strength exercise.

Benefit Seven:  
Improve Glucose 
Metabolism

Hurley (1994) has reported a 23 
percent increase in glucose utiliza-
tion after 4 months of strength 
training.  Because poor glucose 
metabolism is associated with 
adult onset diabetes, improved glu-
cose metabolism is an important 
benefit of regular strength exercise.

Benefit Eight:  
Increase Gastrointestinal 
Transit Speed

A study by Koffler et al. (1992) 
showed a 56 percent increase in 
gastrointestinal transit speed after 
3 months of strength training.  This 
is a significant finding due to the 
fact that delayed gastrointestinal 
transit time is related to a higher 
risk of colon cancer.

Benefit Nine:  
Reduce Resting Blood 
Pressure

Strength training alone has been 
shown to significantly reduce 
resting blood pressure (Harris and

Holly 1987).  Another study 
(Westcott and Guy 1996) has 
revealed that strength plus aerobic 
exercise is highly effective for 
improving blood pressure 
readings.  After 2 months of 
combined exercise, the program 
participants dropped their systolic 
blood pressure by 4 mm Hg. and 
their diastolic blood pressure by 3 
mm Hg.

Benefit Ten:  
Improve Blood Lipid 
Levels

Although the effects of strength 
training on blood lipid levels needs 
further research, at least 2 studies 
(Stone et al. 1982, and Hurley et al. 
1988) have revealed improved 
blood lipid profiles after several 
weeks of strength exercise.  It is 
important to note that improve-
ments in blood lipid levels are sim-
ilar for both endurance and 
strength exercise (Hurley 1994).

Benefit Eleven:  
Reduce Low Back Pain

Several years of research on 
strength training and back pain 
conducted at the University of 
Florida Medical School has shown 
that strong low-back muscles are 
less likely to be injured low-back 
muscles.  A recent study by Risch 
(1993) found that low-back patients 
had significantly less back pain 
after 10 weeks of specific (full - 
range) strength exercise for the 
lumbar spine muscles.  Because 80 
percent of all Americans experience 
low back problems, it is advisable 
for all adults to properly strengthen 
their low back muscles.

Benefit Twelve:  
Reduce Arthritic Pain

According to a recent edition of 
the Tufts University Diet and Nu-
trition Letter (1994) sensible 
strength training eases the pain of 
osteo and rheumatoid arthritis.  
This is good news, because most 
men and women who suffer from

®
TM
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arthritic pain need strength exer-
cise to develop stronger muscles, 
bones, and connective tissue to 
improve joint function.

Benefit Thirteen:  
Reduce Depression

A Harvard University study 
(Singh 1997) found that seriously 
depressed seniors responded most 
favorable to a basic program of 
strength exercise.  After 10 weeks 
of strength training, 87 percent of 
the program participants no longer 
met the criteria for clinical depres-
sion, even though they received 
no other treatment.  Apparently, 
increasing muscle strength and 
physical functionality is highly ef-
fective for improving emotional 
states in previously depressed se-
nior men and women.

Summary of Strength 
Training Benefits

There are 13 physiological rea-
sons why older adults should per-
form regular strength exercise.  On 
a more basic level, it is important 
to realize that proper strength 
training may help us look better, 
feel better, and function better.  
Understand that our skeletal mus-
cles serve as the engine, chassis, 
and shock absorbers of our bodies.  
 Consequently, strength training is 
an effective means for increasing 
our physical capacity, improving 
our athletic performance, reducing 
our injury risk, enhancing our per-
sonal appearance, and improving 
our self-confidence.
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An estimated 40 million 
American men and women play 
golf each year, and many of these 
participants are seniors.  The good 
news is that golf is a most interest-
ing athletic activity that requires 
high levels of both mental concen-
tration and physical skill.  The bad 
news is that many golfers, especial-
ly those over age fifty, experience 
a variety of playing related injuries, 
typically affecting their hips, back, 
shoulders, elbows and necks.  One 
reason for the numerous golf inju-
ries is the explosive, body-torquing 
action required to swing the club 
for a powerful drive.  However, 
assuming proper swing 
mechanics, a more likely 
explanation is the low level 
of personal fitness and the lack of 
physical conditioning characteristic 
of most recreational golfers.

Not surprisingly, many golfers 
spend their free-time playing 
golf.  When they can't enjoy 
a game, they may go to the 
driving range, practice 
putting, watch golf videos, 
read golf books, or at least 
talk about golf.  There is  
a misconception that 
playing or practicing golf 
provides some condi-
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tioning benefits, but this unfortu-
nately is not the case.  Like all 
sports, you do not get in shape by 
playing golf; you get in shape to 
play golf, at least to play golf more 
safely and successfully.

Most golfers, although always 
concerned about time away from 
the course, are willing to do a few 
stretching exercises to enhance 
their joint flexibility.  However, 
golfers have traditionally resisted 
recommendations to try strength 
training.  Regrettably, the popular 
consensus among golfers is that 
strength training is more likely to 
harm their game then help it.  They 
are concerned that strength exer-
cise will give them large, tight mus-

cles that cannot be smoothly coor-
dinated in skilled golf actions.  
Older golfers also fear that strength 
training will increase both their 
bodyweight and their blood pres-
sure, as well as adversely affect 
medical conditions such as low 
back pain and arthritis.

Of course, strength training has 
actually been shown to reduce 
bodyweight, lower resting blood 
pressure, alleviate low back pain 
and ease arthritic pain (Westcott 
and Guy 1996, Risch 1993, Tufts 
1994).  For more information we 
decided to do some specific re-
search studies examining the ef-
fects of strength training on golfers 
and golf performance.

Golf Research 
Studies

Beginning in the winter of 1995, 
we conducted four separate studies 
with a total of 77 golfers (average 
age 57 years).  Each study was

Seniors Improve Their 
Golf Game Through 
Strength Training
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eight weeks in length, and com-
pleted during the months of Janu-
ary and February when none of 
the participants were playing golf. 
 All of the subjects trained three 
days a week (Mondays, Wednes-
days and Fridays), and performed 
one set of 8 to 12 repetitions of 12

Nautilus exercises for the major 
muscle groups of the body.  Table 
1 presents this information as well 
as the practical application of the 
exercise to the golf swing.

The results of this brief (25 
minute) strength training program 
were nothing short of remarkable.

	Strength Training	 Strength Training	 All
Factors	 Only	 and Stretching	 Participants	

(N = 52)	 (N = 25)	 (N = 77)

Club Head Speed (mph)	 + 2.6	 + 5.2	 + 3.4

Percent Fat (%)	 - 2.3	 - 1.7	  - 2.0

Fat Weight (lbs)	  - 4.6	 - 3.0	 - 4.1

Muscle Weight (lbs)	 + 3.9	 + 4.0	 + 3.9						      

Mean Blood Pressure (mm Hg)	 - 4.4	 - 4.8	 - 4.5	

Muscle Strength (%)	 + 56	 + 56	 + 56

Nautilus Exercise	 Target Muscles	 Relevance to		
Golf Swing

Leg Extension	 Front Thigh	 Power Production

Leg Curl	 Rear Thigh	 Power Production

Leg Press	 Front Thigh	 Power Production	
Rear Thigh	
Buttocks

Low Back Extension	 Lower Back	 Force Transfer - Legs		
to Upper Body

Abdominal Curl	 Front Midsection	 Force Transfer - Legs 			
to Upper Body

Rotary Torso	 Sides of Midsection	 Force Transfer - Legs		
To Upper Body

Chest Cross/Press	 Chest	 Swing Action

Super Pullover	 Upper Back	 Swing Action

Lateral Raise	 Shoulders	 Swing Action

Biceps Curl	 Biceps	 Club Control

Triceps Extension	 Triceps	 Club Control

Neck Extension/
Flexion	 Neck	 Head Stability

Table 2. Changes experienced by senior golfers following eight weeks of 
either strength training alone or strength training plus stretching exercises 
(77 subjects).

Table 1. Machines, muscles and movements for improved golf driving 
performance.

 After just two months of strength 
exercise, these senior golfers expe-
rienced significant improvements 
in their body composition, blood 
pressure and muscle strength.  As 
shown in Table 2, the participants 
replaced four pounds of fat with 
four pounds of muscle, reduced 
their resting blood pressure by four 
mm Hg, and increased their mus-
cle strength by almost 60 percent. 
 Those who did strength training 
alone enhanced their driving pow-
er (club head swing speed) by 2.6 
mph, and those who did strength 
training plus a few stretching ex-
ercises enhanced their driving 
power by 5.2 mph.

Due to the better golf perfor-
mance results obtained by those 
who did both strength and stretch-
ing exercises, we recommend a 
combination training program.  In 
fact, further research with 155 sub-
jects has shown that combining 
stretching exercises with strength 
exercises can produce 20 percent 
greater strength gains as well as 
enhanced joint flexibility.  We there-
fore recommend a stretching exer-
cise following each Nautilus exer-
cise for the muscles just worked.
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For example, after completing 
the leg extension exercise perform 
a 20-second stretch for the front 
thigh muscles, and after complet-
ing the leg curl exercise perform a 
20-second stretch for the rear thigh 
muscles.  Doing a strengthening 
and stretching exercise for each 
major muscle group should ensure 
balanced physical development for 
greater performance power and 
better body coordination for in-
creased skill refinement.

Although many of the golf 
study participants had prior golf 
related injuries, there were no 
physical problems reported during 
the playing season following their 
conditioning program.  That is, the 
golfers who improved their phys-
ical fitness reduced their injury risk 
and actually enjoyed more pain-
free playing time than they had 
experienced in previous years.

Summary
The findings from these four 

studies showed similar and signif-
icant benefits to golfers who par-
ticipate in a brief program of basic 
strength exercise.  The 77 senior 
golfers who completed two 
months of sensible strength train-
ing added four pounds of muscle, 
lost four pounds of fat, reduced 
their resting blood pressure by four 
mm Hg, and increased their mus-
cle strength by almost 60 percent. 
 Those who did strength training 
alone improved their driving pow-
er by 2.6 mph, and those who also 
did stretching exercises improved 
their driving power by 5.2 mph.  
All of the program participants 
were injury free during the follow-

ing season, even though their im-
proved physical fitness enabled 
them to play considerably more 
golf.

Based on these findings, golfer's 
concerns that strength training will 
add bodyweight, raise resting 
blood pressure, aggravate arthritis, 
cause low back problems, reduce 
flexibility , impair body coordina-
tion, and decrease swinging speed 
seem unfounded.  In fact, research 
clearly shows that a simple pro-
gram of strength and stretching 
exercises is most desirable for im-
proving physical fitness, reducing 
injury risk and enhancing playing 
ability in senior golfers.



Exercise	 Target Muscle 	
Groups

Leg Extension	 Quadriceps
Leg Curl	 Hamstrings
Leg Press	 Quadriceps, 	

Hamstrings, 	
Gluteals

Double Chest	 Pectoralis Major
Super Pullover	 Latissimus Dorsi
Lateral Raise	 Deltoids
Biceps Curl	 Biceps
Triceps Extension	 Triceps
Low Back Extension	 Erector Spinae
Abdominal Curl	 Rectus Abdominis
Neck Flexion	 Neck Flexors
Neck Extension	 Neck Extensors
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Seniors Respond As 
Well As Young Adults 
to Strength Exercise

Y
ou have probably heard 

that strength exercise provides 
many important health, fitness and 
functional benefits to those who 
regularly perform this type of 
physical activity.  However, you 
may have incorrectly assumed that 
these life changing physiological 
adaptations apply primarily to 
young or middle-aged adults.  That 
is, you may feel that by the time 
you reach your senior years it is 
too late to reverse the degenerative 
effects of the aging process.

You should be pleasantly sur-
prised to learn that a large research 
study recently revealed essentially 
equal effects among young, mid-
dle-aged and older adults who 
completed an eight-week program 
of basic strength exercise.  The 
study was conducted by Wayne 
Westcott and Jane Guy (1996) at 
the South Shore YMCA in Quincy, 
Massachusetts, and included over 
1,100 participants.  There were ac-
tually 238 subjects between 21 and 
40 years of age, 553 subjects be-
tween 41 and 60 years of age, and 
341 subjects between 61 and 80 
years of age.  All of the participants 
trained in small groups under close 
supervision in a carefully con-
trolled research setting.

The training program consisted 
of two components, namely 25 
minutes of endurance exercise for 
the cardiovascular system and 25 
minutes of strength exercise for the 
muscular system.  The endurance 
exercise was performed on tread-
mills and stationary cycles at a 
moderate level of exertion (about 
75 percent of maximum heart rate). 
 The strength exercise was per-
formed on 12 Nautilus machines 
with a moderate level of resistance 
(about 75 percent of maximum 
weightload).  The strength exercis-
es and target muscle groups are 
presented in Table 1.

Each strength exercise was per-
formed for one set of 8 to 12 repe-
titions in good form.  Good form 
required that each repetition was

executed at a controlled movement 
speed (6 seconds), through a full 
movement range, with proper pos-
ture and continuous breathing.

Although all of the subjects 
trained for two months, 716 exer-
cised three times per week (Mon-
day, Wednesday and Friday), 
whereas 416 exercised two times 
per week (Tuesday and Thursday).  
 Other than the training frequency, 
all aspects of the exercise program 
were identical for all of the study 
participants.

Results
To determine the age-related 

results for this standard program 
of strength and endurance exercise, 
we assessed all of the subjects' 
body composition and blood pres-
sure before and after the two-
month training program.

Body 
Composition 
Comparisons

All three age groups (21-40 
years, 41-60 years, 61-80 years) be-
gan with similar bodyweights (173-
180 lbs), similar fat weights (45-49 
lbs) and similar lean weights (127-
131 lbs).  As you will note in Table 
2, the younger adults lost 4.9 
pounds of fat, the middle-aged 
adults lost 4.4 pounds of fat and 
the older adults lost 4.1 pounds of 
fat, which averaged less than a

Table 1. Strength exercises and 
target muscle groups.



Age Group	 Change In	 Change In	 Change In	 Change In	
Fat Weight	 Lean Weight	  Systolic BP	 Diastolic BP						

21-40 Years	 - 4.9 lbs*	 + 2.3 lbs*	      - 4.5 mm Hg*	 - 3.2 mm Hg*	

41-60 Years	 - 4.4 lbs*	 + 2.3 lbs*	      - 2.5 mm Hg*	 - 2.4 mm Hg*

61-80 Years	 - 4.1 lbs*	 + 2.4 lbs*	      - 6.2 mm Hg*	 - 3.7 mm Hg*

* Statistically significant change (p <0.01)
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one-pound difference among the 
three age groups.

The results were even closer for 
changes in lean weight which rep-
resented the subjects' muscle gain. 
 As shown in Table 2, the younger 
and middle-aged adults added 2.3 
pounds of muscle, and the older 
adults added 2.4 pounds of muscle. 
 In other words, the 61-80 year old 
group replaced muscle tissue at 
the same rate as their younger 
counterparts between 21-60 years 
of age.  Based on the findings from 
this large-scale study, strength 
training appears to be equally ef-
fective for improving body compo-
sition in adults of all ages.

Blood Pressure 
Comparisons

As might be expected, the older 
adults entered the exercise pro-
gram with higher resting blood 
pressure readings (143/80  mm 
Hg) than the middle-aged subjects 
(128/79 mm Hg) and younger 
adults (121/76 mm Hg).  In fact, 
the average beginning systolic 
blood pressure for the older partic-
ipants exceeded the generally ac-
cepted hypertensive level of 140 
mm Hg.  As presented in Table 2, 
the 21-40 year olds reduced their 
resting blood pressure by 4.5 points 
systolic and 3.2 points diastolic; 
the 41-60 year olds reduced their 
resting blood pressure by 2.5 points 
systolic and 2.4 points diastolic; 
and the 61-80 year olds reduced 
their resting blood pressure by 6.2

points systolic and 3.7 points dias-
tolic.

Although they started the exer-
cise program with the highest 
blood pressure readings, the senior 
subjects made the greatest im-
provement.  It is particularly note-
worthy that the older adults re-
duced their resting systolic blood 
pressure by 6 mm Hg, from 3 
points above the hypertensive level 
to 3 points below the hypertensive 
level, after just eight weeks of train-
ing.  These results indicate that the 
blood pressure benefits derived 
from a basic program of strength 
and endurance exercise is at least 
as effective for improving blood 
pressure readings in seniors as in 
younger adults.

Table 2.  Changes in body composition and blood pressure by age groups. Conclusion
The large number of subjects 

in this comparative research study 
render the results generalizable 
to the three different age groups 
(21-40 years, 41-60 years, 61-80 
years).  Although the younger 
adults, middle-aged adults and 
older adults all made significant 
improvements in their body com-
position and blood pressure, the 
senior subjects experienced the 
largest increase in muscle mass 
and the largest reduction in rest-
ing blood pressure.  Based on 
these findings, men and women 
between 61 and 80 years of age 
respond at least as well to sensible 
strength training as younger 
adults between 21 and 60 years 
of age.  It is never too late to reap 
the important health, fitness and 
functional benefits of regular and 
reasonable strength exercise.
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Strength Training Increases 
Height, Improves Posture 
and Enhances Balance In 
Older Adults

As we age we inevitably 
experience a variety of degenera-
tive processes that, left unchecked, 
have a negative effect on how we 
look, feel and function.  The per-
vasiveness of these physical prob-
lems may be best illustrated by 
low back pain, which for the past 
several decades has adversely af-
fected four out of every five Amer-
icans.  While we are not aware of 
the corresponding ratio for upper 
back discomfort, our observations 
indicate that it is a prevalent prob-
lem among senior men and wom-
en, and is becoming increasingly 
more common in middle-aged 
adults.

Because there are many proba-
ble causes for tissue damage in 
the lower back, upper back and 
neck areas, it is unlikely that any 
simple or single solution will suc-
cessfully remediate or prevent all 
such problems.  Nonetheless, two 
related factors are typically iden-
tified as major contributors to dys-
function and discomfort in the 
spinal area.  Both of these predis-
posing factors, muscle weakness 
and poor posture, ar e associated 
with sedentary lifestyles.  Unfor-
tunately, these common problems 
appear to be additive, as muscle

weakness can lead to poor posture 
and poor posture can result in mus-
cle weakness.

Over the past 15 years, research 
from the University of Florida 
Medical School has demonstrated 
that properly performed strength 
training can reduce or even elimi-
nate lower pack pain in a large 
percentage of patients (Risch 1993). 
 While there is less research regard-
ing discomfort in the upper back 
and neck regions, it is logical to 
assume that greater muscle 
strength and better body posture 
should be beneficial.

Posture Study
To examine this possibility, we 

recently conducted a research 
study to determine whether a basic 
program of strength, endurance

and stretching exercises could im-
prove posture, increase standing 
height, and reduce discomfort in 
the spinal column.

Training Program
Thirty-four men and women 

(average age 45 years) completed 
a 10-week training program that 
included about 20 minutes of aer-
obic activity (stationary cycling 
and treadmill walking), 12 strength 
exercises and 12 stretching exercis-
es.  The study participants per-
formed one set of 8 to 12 repetitions 
of the following Nautilus exercises 
for their major muscle groups.

Strength Exercise	 Major Muscles

Leg Extension	 Quadriceps

Seated Leg Curl	 Hamstrings

Chest Cross	 Pectoralis Major

Chest Press	 Pectoralis Major, 	
Triceps

Pullover	 Latissimus Dorsi, 	
Teres Major

Lateral Raise	 Deltoids

Biceps Curl	 Biceps

Triceps Extension	 Triceps

Low Back Extension	 Erector Spinae

Abdominal Curl	 Rectus Abdominis

Neck Flexion	 Neck Flexors

Neck Extension	 Neck Extensors

Each strength exercise was fol-
lowed by a 20-second stretch for 
the muscle group just worked.  For 
example, the leg extension exercise 
was followed by a 20-second



	Percent	 Lean	 Fat		 Forward	
Fat	 Weight	 Weight	 Height	  Head

Pre training	 28.2 %	 133.9 lbs	  54.7 lbs	  65.1 in  	   2.0 in	

Post training	 26.7 %	 136.3 lbs	  51.8 lbs	  65.3 in	   1.6 in

Change	 +  1.5 *	 + 2.4 lbs *	 - 2.9 lbs * 	 +  0.2 in * 	  - 0.4 in*

* Statistically significant change (p<0.05).

aerobic activity , 12 Nautilus exercis-
es and 12 stretching exercises.  Each 
study subject was carefully assessed 
before and after the 10-week train-
ing period for bodyweight, body 

composit ion (muscle  
weight and fat weight), and 
standing balance (single leg 
stand with eyes closed).

As in the posture study, 
the participants added a 
significant amount of 
muscle (2.7 pounds) and 
lost a significant amount of 
fat (2.4 pounds).  They also 
improved their balance 
score by 50 percent, in-
creasing their single leg 
stand from 8.6 seconds to 
12.9 seconds.

Based on these research 
findings, we feel justified 
in adding better balance to 
the growing list of benefits 
associated with sensible 
strength training.  Appar-
ently, stronger muscles 
play a major role in our 
ability to maintain postural 

stability and to resist gravitational 
forces that may otherwise lead to 
loss of balance and physical injury.

We conclude that basic strength 
training, as part of a general exercise 
program, is highly effective for in-
creasing height, improving posture 
and enhancing balance in older 
adults.

Balance Study
Although poor balance is not a 

painful condition, it is a condition 
that can cause considerable pain 
and disability 
resulting from 
a fall.  And 
while there are 
many physio-
logical  and 
neurological 
factors that af-
fect our bal-
ance, perhaps 
none is more 
foundational 
than strong 
muscles.

To test this 
premise, we 
recently con-
ducted a re-
search study to 
d e t e r m i n e  
whether a ba-
sic program of 
strength, en-
durance and 
stretching exercises could improve 
standing balance.

Training 
Programs and 
Results

Using the same training proto-
col as the posture study, 87 men 
and women (average age 51 years) 
completed a 10-week fitness pro-
gram that included 20 minutes of
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Table 1. Physical changes resulting from 10 weeks of basic strength, 
endurance and flexibility exercise (34 subjects).

stretch for the quadriceps muscles 
and the leg curl exercise was fol-
lowed by a 20-second stretch for 
the hamstrings muscles.

In addition to the basic pro-
gram of strength, endurance and 
stretching exercise, all of the pro-
gram participants received rele-
vant information, verbal cues, and 
positive reinforcement on proper 
posture.  Also two specific stretch-
es for the chest and shoulder mus-
cles were performed to address 
the round shoulder - forward head 
posture so prevalent among older 
adults.

Research Results
Each study subject was careful-

ly assessed before and after the 
10-week training period for body-
weight, body composition (muscle 
weight and fat weight), standing 
height and head position.  Al-
though the participants did not 
change their bodyweight, they did 
achieve a 1.5 percent improvement 
in body composition, resulting 
from a 2.4-pound muscle gain and 
a 2.9-pound fat loss.  Their stand-
ing height increased by 0.2 inches 
and their head position improved 
by 0.4 inches.  As shown in Table 
1, these exercise-related changes 
represented statistically significant 
improvements in body composi-
tion and posture components.

Based on these research results, 
it would appear that a basic pro-
gram of strength, endurance and 
stretching exercise is effective for 
replacing muscle, decreasing fat, 
increasing standing height and 
improving head position.  Just as 
important, written questionnaires 
completed by the participants re-
vealed an overwhelmingly posi-
tive response to the training pro-
gram.  Their comments included 
noticeable improvements in per-
sonal posture, reduced neck and 
upper back discomfort and less 
lower back pain.



for improving their overall physi-
cal condition. Here ar e the exercises 
we chose and our reasons for doing 
so.

Leg 
Press
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The Five Essential 
Strength Exercises For 
Seniors

When it comes to strength 
training exercises, we typically 
recommend 10 to 15 basic Nautilus 
machines that address all of the 
major muscle groups. As shown 
below, a typical strength training 
program includes exercises for the 
legs, upper body , arms, midsection 
and neck.

Recommended	 Target Muscle
Nautilus Exercise	 Group 

Leg Extension	 Quadriceps	

Leg Curl	 Hamstrings

Hip Adduction	 Hip Adductors

Hip Abduction	 Hip Abductors

Chest Cross	 Pectoralis  Major

Super Pullover	  Latissimus Dorsi

Lateral Raise	 Deltoids

Biceps Curl	 Biceps

Triceps Extension 	 Triceps

Low Back Extension 	 Erector Spinae         

Abdominal Curl	 Rectus Abdominis 

Neck Extension	 Neck Extensors

Neck Flexion	 Neck Flexors

These 13 Nautilus exercises are 
standard fare for our adult pro-
gram participants, and typically 
produce excellent results. After 
two months of training, our mem-
bers average 2.5 pounds more

muscle, 4.5 pounds less fat, and 
about 50 percent more muscle 
strength. Given one minute for 
each exercise set (about 10 repeti-
tions) and one minute recovery 
time between exercises, these 13 
Nautilus exercises can be comfort-
ably completed in 25 minutes. 
While this is certainly a reasonable 
time commitment, it may be too 
much physical training for previ-
ously sedentary seniors or frail 
elderly individuals.

For example, the 90- year old 
men and women in our nursing 
home study were not capable of 
exercising for more than 20 min-
utes per session, and most of this 
time was spent transferring from 
their wheelchairs to the machines.

Due to their exceptionally low level 
of physical fitness, we reduced the 
number of Nautilus machines to 
five making it possible for them to 
perform each exercise with enough 
effort to be effective. Of course, 
with so few exercises we had to 
select the five most important ones

T h e  l e g  
press exercise 
involves al-
most all of the 
leg muscles,  
including the 
q u a d r i c e p s ,  
hamstrings, gluteals, hip adduc-
tors, and calves. These muscles are 
essential for standing up, walking 

and sitting down, which 
wer e major objectives of 
our strength training study. 
We wanted these mostly 
immobile nursing home 
residents to spend less time 
in their wheelchairs, and 
mor e time ambulating on 

their own two feet. Obviously, the 
leg press is the key exercise for 
strengthening the leg muscles and 
enabling our patients to attain 
these objectives.

The leg press is performed by 
sitting on the seat in a comfortable 
back-supported position with the

®
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Without question, 
strong low back 
muscles are critically 
important for health 
and fitness. Research 
from the University 
of Florida Medical 
School indicates that 
weak low back muscles may be 
responsible for up to 80 percent of 
the low back problems in the Unit-
ed States. And since four out of 
five Americans will experience low 
back pain, it certainly makes sense 
to strengthen these essential mus-
cles. The low back extension targets 
the erector spinae muscles that ba-
sically control the movements of 
the lumbar spine. Our primary 
purpose for including this exercise 
is to decrease  discomfort and in-
crease functionality in older adults 
who typically have weak low back 
muscles.

Proper performance of the low 
back extension requires that the 
hip joint be stabilized and that the 
erector spinae muscles be exercised 
through the full range of trunk 
movement. This necessitates sitting 
securely in the low back machine 
with both seatbelts snugly fas-
tened. The arms should be folded 
on the chest, the head held in a 
neutral position, and the feet 
placed squarely on the platform. 
The seat should be adjusted so that 
the resistance pad contacts the

Low Back 
Extension

that addresses 
the opposite 
upper body 
muscles of the 
triceps press, 

namely , the upper back (latissimus 
dorsi, trapezius, rhomboids, teres 
major) and arms (biceps). Coupling 
the compound row and triceps 
press provides balanced upper 
body muscle development, which 
is important for posture as well as 
function. In fact, an intended out-
come of the compound row is de-
creased upper back discomfort and 
improved breathing through re-
duced round-shoulderness, prob-
lems that are prevalent among 
nursing home residents.

This exercise is performed with 
an erect torso, chest firmly support-
ed by the front pad and feet plant-
ed on the floor. To best work the 
retraction muscles of the back, the 
horizontal handles should be held 
with an overhand grip at upper 
chest level. The handles should be 
pulled backwards to the chest, held 
momentarily, and returned slowly 
to the starting position. The pulling 
movement should take 2 seconds 
while exhaling and the return 
movement should take 4 seconds 
while inhaling.
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knees bent about 90 degrees and 
the feet placed evenly on the resis-
tance platform. The resistance plat-
form is pressed forwards by simul-
taneous contraction of the 
quadriceps, hamstrings, gluteal, 
hip adductor and calve muscles, 
held momentarily in the leg ex-
tended position, then returned 
slowly to the starting position. The 
forward pressing movement 
should take about 2 seconds while 
exhaling and the return movement 
should take about 4 seconds while 
inhaling.

Triceps 
Press

What the 
leg press is to 
t h e  l o w e r  
body, the tri-
ceps press is 

to the upper body. This exercise 
works the muscles of the chest 
(pectoralis major), shoulders (del-
toids) and arms (triceps). These 
muscles ar e used in conjunction 
with the leg muscles when rising 
up from a wheelchair or lowering 
down onto a wheelchair, as well 
as for a variety of actions involving 
the upper body.

Proper performance of the tri-
ceps press requires sitting tall on 
the seat with the seatbelt securely 
fastened and hands gripping the 
handles directly below the shoul-
der joint. The seat height should 
be adjusted so that the elbows are 
bent approximately 90 degrees. 
The handles should be pressed 
downwards until the arms are ex-
tended in about 2 seconds while

exhaling. The return movement 
should take about 4 seconds while 
inhaling. Body position should not 
change throughout the exercise.

Compound 
Row

The com-
pound row 
is a pulling 
exercise



thickest part of the upper back. 
The backward movement should 
take about 2 seconds while exhal-
ing and the return movement 
should take about 4 seconds while 
inhaling.

Neck 
Extension

The neck extensor muscles are 
responsible for holding the head 
erect all day long, a relatively de-
manding task considering that the 
head may weigh about 15 pounds.
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As these muscles become weaker, 
gravity pulls the head downward 
to the point where many seniors 
are actually unable to lift their chin 
off their chest for more than a mo-
ment. Of course, this makes it dif-
ficult to eat, drink, breathe, speak, 
look forward and function normal-
ly. Our main objective in this exer-
cise is to make the neck muscles 
strong enough to hold the head 
up, thereby decreasing or elimi-
nating discomfort in this sensitive 
area of the body. The neck exten-
sion exercise activates the upper

trapezius and other neck extensor 
muscles.

To work the neck extensor mus-
cles properly, the seat should be 
adjusted so that the back of the 
head fits comfortably into the 
opening of the resistance pad. 
Grasping the handles for support, 
the neck should be extended back-
ward slowly (about 2 seconds) 
while exhaling. After a momentary 
pause, the head should be returned 
to the starting position (about 4 
seconds) while inhaling. The body 
should remain almost motionless 
throughout this exercise, the only 
movement occurring in the neck 
and head.    

Although there are certainly 
other exercises that could be per-
formed for more comprehensive 
muscle conditioning, these five ex-
ercises have proven to be most ben-
eficial, especially for older individ-
uals or those who are just starting 
a strength training program. Basi-
cally, the leg press and triceps press 
are the most relevant exercises for 
standing up and sitting down, as 
well as for general ambulation and 
activities involving the upper body. 
Of course, the compound row also 
enhances upper body strength and 
function, in addition to improving 
posture and reducing the discom-
fort associated with rounded 
shoulders. The low back extension 
and neck extension are  key exer-
cises for the most critical (and fre-
quently painful) areas of the body, 
namely the low back  and neck. 

Summary
Given one set of each exercise, 

the total time necessary to com-
plete this basic strength training 
program is only 10 minutes. It 
takes about one minute to perform 
the recommended 8 to 12 repeti-
tions for each exercise and about 
one minute for recovery between 
exercises. Control is the name of 
the game for senior exercisers, so

slow movement speeds and coor-
dinated breathing are essential. 
Lifting movements should take 2 
seconds while exhaling and lower-
ing movements should take 4 sec-
onds while inhaling. For best 
strength development, training 
should be done 2 or 3 nonconsec-
utive days per week. In terms of 
intensity, the resistance should be 
heavy enough to fatigue the target 
muscles within 8 to 12 repetitions. 
Whenever 12 repetitions can be 
completed in proper form, the re-
sistance should be increased by a 
small amount (1 to 5 pounds).

The elderly men and women in 
our nursing home study per-
formed these five exercises twice 
a week for a period of 14 weeks 
with remarkable results. They add-
ed 4 pounds of muscle, lost 3 
pounds of fat, increased their leg 
strength by 80 percent, increased 
their upper body strength by 40 
percent, and improved their func-
tional independence measure by 
14 percent (one percent per week). 
Just as important, they experienced 
much less discomfort in their lower 
back, upper back and neck areas, 
spent much less time in wheel-
chairs, and in one case even left 
the nursing facility to live at home 
again. Without question, these are 
five functional exercises that can 
provide a safe, effective and effi-
cient strength training program for 
seniors.



Major Muscles Worked:
Quadriceps

LEG PRESS
1.	Sit with both feet evenly placed on footpad, heels 

at bottom.
2.	Adjust seat so that thighs are close to chest and 

directly behind feet.
3.	Push footpad forward until both knees are 	

almost fully extended, but not locked out.
4.	Return slowly to starting position 	

and repeat.

LEG EXTENSION
1.	 Sit on seat and place both legs behind adjustable movement 

pad.
2.	 Align both knees with machine axis of rotation (red dot), squeeze 

seat adjust lever to position seat back against your hips, and grip 
handles lightly.

3.	 Lift movement pad upwards until knees are straight, and pause 
momentarily.

4.	 Return slowly to starting position, and repeat.

Major Muscles Worked:
Quadriceps, hamstrings, 
gluteals

SUPER PULLOVER
1.	 Squeeze the seat adjust lever to sit with your shoulders in 

line with the machine axis of rotation (red dot).
2.	 Secure the seat belt and press the foot lever to position the 

movement pads.
3.	 Place your arms on the movement pads, grip the crossbar 

lightly with fingers, release the foot lever, and stretch your 
arms upward as far as comfortable.

4.	 Pull your arms downward until the crossbar touches your 
midsection, and pause momentarily, leaning forward slightly 
so low back touches seat back.

5.	 Return slowly to starting position, and repeat.
6.	 Press the foot lever, take your arms off the movement pads, 

release the foot lever gently, and exit the machine.

Major Muscles Worked:
Latissimus dorsi, teres major, 
rhomboids, middle trapezius, 
rectus abdominis, triceps, 
and rear deltoids

Major Muscles Worked:
Hamstrings

SEATED LEG CURL
1.	Sit on seat, push the leg entry handle forward, slide your 

legs between the adjustable movement pads, and return 
the handle to its resting position.

2.	Align both knees with the machine axis of rotation (red dot), 
squeeze the seat adjust lever to position the seat back 
against your hips, and grip the handles lightly.

3.	Curl both legs to pull the movement pad towards your hips, 
and pause momentarily. 

4.	Return slowly to starting position, and repeat.
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Major Muscles Worked:
Latissimus dorsi, teres major, biceps, 
middle trapezius, rhomboids, rear deltoids

COMPOUND ROW
1.	 Squeeze chest pad adjust lever so hands just 

reach the handle when seated.
2.	 Squeeze seat adjust lever so arms are parallel 

to floor when seated.
3.	 Select preferred grip (vertical or horizontal) and 

pull handles backward to chest, and pause 
momentarily.

4.	 Return slowly to starting position and repeat.

LATERAL RAISE
1.	Squeeze the seat adjust lever to sit with 

shoulders in line with the machine axes of 
rotation (red dots).

2.	Place arms against your sides inside the 
movement pads, and grip the handles 
lightly.

3.	Lift the movement pads just above 
horizontal, and pause momentarily.

4.	 Return slowly to starting position and 
repeat.

Major Muscles Worked:
Deltoids and upper trapezius
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10º CHEST
1.	Lie on back with head on bench and shoulders in line with 

red dots.
2.	Place arms under roller pads, with hands open, facing 

away from weight stack.
3.	Move roller pads up, touch together, and pause 

momentarily.
4.	Return slowly to starting position

Major Muscles Worked:
Pectoralis major, anterior 
deltoids

VERTICAL CHEST
1. 	Sit with shoulders approximately even with 

handles.
2. 	Place feet on footpad and press forward to 

position handles.
3. 	Grasp handles and release footpad.
4. 	Press handles forward until elbows are almost 

fully extended.
5. 	Return slowly to starting position and repeat.
6. 	After final repetition, place feet on footpad 

and press forward to reposition handles.

Major Muscles Worked:
Pectoralis major, anterior deltoids, triceps



Major Muscles Worked:
Erector spinaeLOWER BACK

1.	Squeeze the seat adjust lever to sit with your navel in line 
with the red dot, and your hips firmly against the seat back.

2.	Position the foot pad so that your knees are a little higher 
than your hips, and secure the seat belts across your thighs 
and hips.

3.	Push the movement pad backwards by contracting your low 
back muscles, and pause momentarily.

4.	Return slowly to starting position, and repeat.

PREACHER CURL
1.	 Squeeze the seat adjust lever to sit with both elbows in 

line with the machine axis of rotation (red dot).
2.	 Partially stand, grip the movement bar loosely, and sit in 

the properly aligned position.
3.	 Curl the movement bar upward as far as possible, and 

pause momentarily.
4.	 Return slowly to starting position, and repeat.
5.	 Partially stand and lower the movement bar to its resting 

position to exit.

Major Muscles Worked:
Biceps brachii, brachialis, and 
forearm flexors

ABDOMINAL
1.	 Squeeze the seat adjust lever to sit with your navel in 

line with the red dot, and hook feet behind roller pads.
2.	 Place your elbows on the movement pads and grip the 

handles lightly with fingers.
3.	 Pull your chest towards your hips by contracting your 

abdominal muscles in a crunch movement, and pause 
momentarily.

4.	 Return slowly to starting position, and repeat.

Major Muscles Worked:
Rectus abdominis
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Major Muscles Worked:
Triceps, pectoralis major, pectoralis minor, 
latissimus dorsi, anterior deltoids

TRICEPS PRESS
1. 	Squeeze seat adjustment lever to sit with 

elbows slightly above shoulders while 
grasping handles.

2.	Secure seat belt.
3.	Press handles downward until elbows are 

almost fully extended.
4.	Return slowly to starting position and repeat.

Nautilus Exercise Machine Instructions



Nautilus At-Machine Stretching Exercises

Compound 
Row

Row Back 
Stretch
Squat facing the 
front of machine, 
grasp one side of 
back pad at top, 
and lean 
backwards, 
Repeat on 
opposite side 
of back 
pad.

Seated 
Hamstring 
Stretch
Stretch rear 
thighs by trying 
to touch toes 
with hands.

Leg Extension

Seated Leg Curl

Standing 
Quadriceps 
Stretch
Hook foot over 
pad, stretch 
front thigh, 
repeat with 
other leg.

Seated Quadriceps, 
Hamstrings, Gluteals Stretch
With out weight load, keep feet in 
exercise position, 
place hands 
on knees 
and push 
outward to 
stretch.

Leg Press

Super Pullover
Upper Back Stretch
Grasp movement arm 
from back of machine, 
bend legs, lean 
back and 
stretch upper 
back.
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10° Chest

Seated Chest 
Stretch
Sit upright with 
feet straddling 
bench. Reach 
behind hips and 
grasp bench 
(right hand on 
right side, left 
hand on left 
side). Lean 
forward slightly 
and lift chest.



Standing 
Deltoid 
Stretch
Stand facing 
machine, grasp 
left handle with 
left hand and 
turn shoulders 
to the left. 
Repeat with 
right handle 
and right hand.

Seated Biceps 
Stretch
Extend arms and 
hands and stretch 
biceps.

Seated Erector 
Spinal Stretch
Grasp seat and 
pull forward and 
downward to 
stretch low back.

Seated 
Abdominal 
Stretch
With hands together, 
arch back and stretch 
arms over head.

Lateral Raise

Preacher 
Curl

Abdominal

Lower 
Back
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Seated Triceps 
Stretch
After completing triceps 
press, lower seat all the 
way. Reach right hand 
over right shoulder and 
grasp top of back 
support pad. Stretch 
right triceps for 20 
seconds, and repeat 
reaching left hand over 
left shoulder to grasp top 
of back support pad.

Vertical Chest 
Stretch
Sit upright on edge 
of seat. Reach back 
and grasp outside 
handles (right hand 
on right side, left 
hand on left side). 
Lean forward slightly 
and lift chest.

Triceps 
Press

Vertical 
Chest

Nautilus At-Machine Stretching Exercises
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