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FITNESS LEVELS DECLINE AS PEOPLE GROW OLDER DUE TO BOTH PHYSIOLOGICAL 
and behavioral factors (Hoeger et al., 2018). Physiological factors involved in this decline 
include changes in the structure and function of the heart, lungs and muscle fibers 
(Karavidas et al., 2010; Morley et al., 2010), while the behavioral factors include physical 
inactivity/sedentary living, poor diet, tobacco use and alcohol consumption. 

The health-related components of physical fitness—cardiorespiratory fitness, muscular 
fitness, body composition and flexibility—are all adversely affected by the aging process. 
Maximal oxygen uptake (V

•
O2max), muscle strength and mass, and flexibility are all 

reduced, while total body mass and fat mass increase (Tuna et al., 2009). Collectively, 
these changes increase the risk of cardiovascular disease, metabolic disease, obesity, 
insulin resistance, back pain, fall risk and all-cause mortality, and reduce the ability to 
perform activities of daily living and maintain overall independence.

While these changes occur with advancing age, they can all be slowed by being 
physically active. But do older adults respond to exercise training in a way that is similar 
to their younger counterparts? ACE enlisted the help of Dr. Lance Dalleck and his team of 
researchers in the High Altitude Exercise Physiology Program at Western State Colorado 
University to find out.

The Study
The researchers recruited 26 sedentary, low-to-moderate risk men and women to 

participate in this study. Eight participants dropped out of the study due to illness, 
personal matters or injury outside of the program, meaning that 18 people completed the 
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study. Ten of those individuals were in the “younger” 
group (i.e., 18 to 35 years old), while eight were in the 
“older” group (i.e., 50 to 65 years old) (Table 1). All the 
women in the older group were postmenopausal.

Table 1. 

Subject Characteristics at Baseline (mean ± SD) 

          Variable Younger (n=10) Older (n=8)

Age (years) 28.2 ± 4.3 57.1 ± 6.3

Body mass index (kg/m2) 26.9 ± 5.6 27.3 ± 3.1

Height (cm) 168.7 ± 9.8 171.9 ± 8.6

Weight (kg) 77.3 ± 22.2 80.7 ± 10.0

Participants attended four sessions for baseline testing. 
ÎÎ Session 1: Subjects completed quality-of-life 

surveys, signed informed consent forms and became 
familiarized with the program commitment. 

ÎÎ Session 2: Fasting blood lipids, blood pressure (BP) 
and resting heart rate (HR) were measured.

ÎÎ Session 3: Baseline testing was conducted, including 
V
•
O2max, skinfold testing and flexibility testing, as 

well as height, weight and waist circumference 
measurements. 

ÎÎ Session 4: Five-repetition (5-RM) testing was 
completed for the leg press and bench press to 
measure muscular strength.

After this baseline testing was complete, participants 
completed an individualized eight-week exercise 
program created by the research team following the ACE 
Integrated Fitness Training® (ACE IFT®) Model. Phase 1 of 
the program covered weeks 1 through 4, with participants 
exercising three or four times each week for 45 to 60 
minutes each day. Phase 2 included weeks 5 through 8, 
with participants exercising five times each week for 60 to 
75 minutes each day. 

All participants performed specific functional, resistance 
and cardiorespiratory exercise recommended for each phase 
of the ACE IFT Model (ACE, 2014). Following the eight-week 
program, all baseline measurements were repeated.

Figure 1. 
Week-to-week Exercise Program for Days/
Times of Aerobic and Resistance Training

A Closer Look at the Exercise Program
A key element of this research, as with the ACE IFT Model itself, is that the exercise programs were individualized. To 
accomplish this, the researchers determined each participant’s first and second ventilatory thresholds (VT1 and VT2) 
and then used those values to program aerobic exercise intensity.

During weeks 1 through 4, aerobic exercise was performed at an intensity below VT1, while aerobic exercise during 
weeks 5 through 8 was performed at an intensity between VT1 and just below VT2. Participants wore HR monitors 
during all exercise sessions and 
workloads were adjusted to meet 
target HR values. They were able 
to choose among exercising on the 
indoor track, treadmill, recumbent 
bike, upright bike, elliptical, stair 
stepper or rower. 

Resistance training was 
incorporated into the program 
during week 3. Subjects were 
monitored for safety, technique and 
progression as outlined in the ACE 
IFT Model. The muscles targeted 
were the hamstrings, glutes, 
quadriceps, triceps, shoulders, 
chest and back. 

The full program is outlined in 
Figure 1.

Week 1
HR<VT1	   3 days	 30 min/day

Week 2
HR<VT1	   4 days	 30 min/day

Week 3
HR<VT1	   4 days	 40 min/day

Week 3
Resistance/Functional     2 days	          15 min/day

Week 4
Resistance/Functional     2 days	          15 min/day

Week 5–6
Resistance/Functional     2 days	          20 min/day

Week 7–8
Resistance/Functional     2 days	          30 min/day

Week 5–6
HR≥VT1 to VT2      5 days	 45 min/day

Week 4
HR<VT1	   4 days	 45 min/day

Week 7–8
HR≥VT1 to VT2       5 days	 45 min/day

+

+

+

+
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The Results
The health-related fitness measurements at baseline and 

post-program are presented in Table 2. As you can see, 
the younger group saw statistically significant changes 
in all variables, while the older group did not experience 
significant changes in either the leg press or sit-and-reach 
test. Importantly, there were no significant differences seen 
between younger and older participants when it came to 
changes in these health-related fitness measurements.

The cardiometabolic risk factor profiles at baseline 

and post-program are presented in Table 3. There 
were no statistically significant changes in any variable 
in the younger group, while the older group saw a 
significant decrease in systolic BP. When it came to 
cardiometabolic risk factor profiles, total cholesterol was 
improved more by older individuals compared to younger 
individuals. Otherwise, there were no differences 
between the two groups.

Finally, the anthropometric measures at baseline and 
post-program are presented in Table 4. There were no 
significant improvements for any variables in either group.

Table 2. 

Health-related Fitness Measurement at Baseline and Post-program (mean ± SD)

Younger (n=10) Older (n=8)

Variable Baseline Post Baseline Post

V
•
O2max (mL/kg/min) 30.4 ± 9.7 33.2 ± 7.8* 25.6 ± 6.2 28.6 ± 6.2*

Bench press (kg) 33.0 ± 20.1 37.4 ± 18.4* 37.4 ± 14.7 40.5 ± 15.6*

Leg press (kg) 111.3 ± 75.4 153.1 ± 71.5* 90.7 ± 45.5 111.9 ± 76.0

Body Composition (%) 26.6 ± 4.7 21.8 ± 3.8* 25.1 ± 5.7 19.2 ± 5.0*

Sit-and-reach (cm) 24.6 ± 7.9 31.2 ± 6.7* 21.3 ± 5.6 24.9 ± 5.0

*Statistically significant, p < 0.05

Table 3. 

Cardiometabolic Risk Factor Profile at Baseline and Post-program (mean ± SD)

Younger (n=10) Older (n=8)

Variable Baseline Post Baseline Post

FBG (mg/dL) 87.9 ± 9.0 87.4 ± 8.6 99.3 ± 12.4 97.4 ± 11.3

HDL-Chol (mg/dL) 39.2 ± 10.5 49.7 ± 17.7 52.9 ± 13.6 53.4 ± 13.0

LDL-Chol (mg/dL) 116.0 ± 39.7 126.0 ± 28.2 136.3 ± 51.5 125.6 ± 51.5

TC (mg/dL) 179.3 ± 39.8 194.1 ± 32.7 214.9 ± 51.5 195.5 ± 43.4

TRG (mg/dL) 153.7 ± 88.0 137.7 ± 49.0 144.9 ± 38.2 114.7 ± 36.7

Systolic BP (mmHg) 113.3 ± 8.7 109.2 ± 6.6 116.5 ± 8.1 110.3 ± 5.4*

Diastolic BP (mmHg) 71.4 ± 9.1 71.4 ± 7.0 77.9 ± 8.1 67.3 ± 9.5

*Statistically significant, p < 0.05. FBG = Fasting blood glucose; HDL-Chol = High-density lipoprotein cholesterol; LDL-Chol = Low-
density lipoprotein cholesterol; TC = Total cholesterol; TRG = Triglycerides; BP = Blood pressure

Table 4. 

Anthropometric Measures and Resting Heart Rate at Baseline and Post-program (mean ± SD)

Younger (n=10) Older (n=8)

Variable Baseline Post Baseline Post

Resting Heart Rate (bpm) 68.3 ± 10.2 68.0 ± 10.9 72.1 ± 8.0 67.3 ± 9.5

Waist Circumference (cm) 81.5 ± 14.5 81.0 ± 13.5 90.1 ± 8.3 90.2 ± 8.5

Weight (kg) 77.3 ± 22.2 77.1 ± 21.4 80.7 ± 10.0 80.0 ± 10.4
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The Bottom Line
The primary finding of this study is that an individualized 
exercise program positively modified health-related 
fitness measurements to a similar extent in younger 
and older individuals. The personalized approach of the 
ACE IFT Model utilizes ventilatory threshold to program 
exercise, whereas other studies investigating age-related 
responses to exercise have used an estimated percent 
approach to program exercise intensity (i.e., percentage 
of maximal heart rate, VO2max or heart-rate reserve) 
(Weatherwax et al., 2018). Clearly, individualizing the 
exercise intensity and overall program is beneficial 
in eliciting the metabolic responses necessary to see 
favorable adaptations in measurements of health-related 
fitness (Dalleck et al., 2016; Wolpern et al., 2015).
So, to answer the question posed at the outset—do 
older adults respond to exercise training in a way that 
is similar to their younger counterparts?—the answer is 
a resounding “yes.” The older individuals in this study 
were able to adapt to personalized cardiorespiratory and 
functional/resistance training and improve health-related 
components of physical fitness to the same relative extent 
as the younger individuals. The one notable exception is 
that the older group had a harder time increasing lower-
body strength to the same magnitude as the younger 
group. Dr. Dalleck explains that this may be due to the 
fact that the older cohort may have lost some type 2 
muscle fibers simply as a result of aging, meaning that 
health coaches and exercise professionals may want to 
temper expectations when it comes to absolute strength 
gains seen in older adults. 
What this research demonstrates is that clients are never 
too old to see statistically significant and meaningful 
gains as a result of a well-designed exercise program. “As 
long as we are not comparing a fit younger person to an 
older adult with cardiovascular disease or other chronic 

disease, for example,” explains Dr. Dalleck, “the older 
adult will experience similar gains when using the ACE IFT 
Model training paradigm.”
____________________________________________________
Daniel J. Green is ACE’s Senior Project Manager and Editor for 
Publications and Content Development. In addition to his work 
with organizations including the International Association of Fire 
Fighters and Agriculture Future of America, Daniel writes an ongoing 
blog series covering lifestyle change for NBCbetter.com. He has 
also written feature articles for local publications in Western North 
Carolina (WNC), including WNC Parent and WNC Magazine

REFERENCES
American Council on Exercise (2014). ACE Personal Trainer 
Manual (5th ed.). San Diego: American Council on Exercise.

Dalleck, L.C. et al. (2016). Does a personalized exercise 
prescription enhance training efficacy and limit training 
unresponsiveness? A randomized controlled trial. Journal of 
Fitness Research, 5, 3.

Hoeger, W.W. et al. (2018). Lifetime of Physical Fitness and 
Wellness. Boston: Cengage Learning.

Karavidas, A. et al. (2010). Aging and the cardiovascular system. 
Hellenic Journal of Cardiology, 51, 5, 421-427.

Morley, J.E. et al. (2010). Nutrition   al recommendations for the 
management of sarcopenia. Journal of the American Medical 
Directors Association, 11, 6, 391-396.

Tuna, H.D. et al. (2009). Effect of age and physical activity level 
on functional fitness in older adults. European Review of Aging 
and Physical Activity, 6, 2, 99.

Weatherwax, R.M. et al. (2018). Using a site-specific technical 
error to establish training responsiveness: A preliminary 
explorative study. Open Access Journal of Sports Medicine, 9, 47.

Wolpern, A.E. et al. (2015). Is a threshold-based model a 
superior method to the relative percent concept for establishing 
individual exercise intensity? A randomized controlled trial. BMC 
Sports Science, Medicine and Rehabilitation, 7, 1, 16.

This ACE-sponsored study, “Do Younger and Older Adults Experience Similar 
Adaptations to Individualized Exercise Training?” was originally published in 
the peer-review Journal of Exercise Physiology Online.  

https://www.asep.org/asep/asep/JEPonlineDECEMBER2018_Dalleck.pdf 
https://www.asep.org/asep/asep/JEPonlineDECEMBER2018_Dalleck.pdf 

