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ABSTRACT 

International Journal of Exercise Science 9(1): 101- 109, 2016. Breast Cancer survivors 

can experience a myriad of physical and psychological benefits as a result of regular exercise. This 
study aimed to build on previous research using lower impact exercise programs by using an anti-
gravity (Alter-G®) treadmill to administer cardiovascular training. The purpose of this study was 
to determine the effectiveness a physical activity program, including an Alter-G® treadmill, for 
improving physiological and psychosocial measures in female breast cancer survivors. A 14-week 
intervention using an AB-AB study design was employed. Six female breast cancer survivors were 
recruited to participate in the study. Participants attended three 60-minute sessions per week, 
consisting of a combination of muscular strength/endurance, and cardiovascular endurance 
exercises. Consistent with current literature and guidelines, exercise interventions were 
individualized and tailored to suit individuals. Data was collected and analyzed in 2013. Visual 
inspection of results found improvements in cardiovascular endurance and measures of body 
composition. Quality of life was maintained and in some cases, improved. Finally, no adverse 
effects were reported from the participants, and adherence to the program for those who completed 
the study was 97%. The results of this study suggest that the use of a physical activity program in 
combination with an Alter-G® treadmill may provide practical and meaningful improvements in 
measures of cardiovascular endurance and body composition. 
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INTRODUCTION 
 
An estimated 235,030 new breast cancer 
cases are expected to occur for the year in 
2014 (3). Consequently, more women are 
living with the negative effects of cancer, 
either by the disease itself, or as a result of 
treatment (radiation, chemotherapy, 
hormonal therapy etc.). Some of the negative 

effects include cancer related fatigue (crf), 
pain, irregular sleeping patterns, increased 
risk for osteoporosis and decreased 
cardiovascular and pulmonary function (6, 
13). Furthermore, survivors can experience 
emotional distress including lower quality 
of life (QOL) and symptoms of anxiety and 
depression. 
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An increasing number of studies have 
emerged promoting exercise and physical 
activity (PA) as a means to attenuate the 
negative side effects and improve cancer-
related QOL among survivors. Several 
studies have hypothesized, with relative 
success, that exercise can be used to prevent, 
attenuate, treat and rehabilitate the 
physiological and psychosocial challenges 
faced by survivors both during and post-
treatment (4, 7, 9, 13, 14, 16).   
 
Exercise programs traditionally utilize a 
treadmill, elliptical, or stationary bike to 
provide cardiovascular training. 
Recognizing the need for lower-impact 
exercises with survivors, particularly with 
their increased risk of falls and fractures 
following treatment (6), researchers have 
examined the use of water-based exercise 
programs to unweight participants (4, 7). 
These studies provide important 
implications that lower impact exercises 
may be a feasible alternative to load-bearing 
activities for breast cancer rehabilitation. 
This study utilized an anti-gravity (Alter-
G®) treadmill to build on studies with 
lower-impact PA programs.  
 
The antigravity treadmill (Alter-G ®) is a 
relatively new piece of equipment used in a 
range of settings from physical therapy to 
sports performance. This treadmill uses a 
chamber attached to a pair of modified 
shorts at waist-level. The chamber calibrates 
to match air pressure to the patient’s body 
weight. After calibration, the treadmill can 
then increase air pressure inside the 
chamber to ‘unweight’ the participant to as 
low as 20% of their body weight. The Alter-
G® treadmill builds on the premise set forth 
by the Aquaciser treadmill (Hudson 
Aquatic, Angola IN) by using pressure to 

unweight the participant; the advantage of 
the Alter-G® is that it allows the technician 
to modify the air pressure in the chamber, 
providing a range from 20-100% of the 
participants’ body weight. This range allows 
participants the ability to start at a relatively 
low weight on their bones and joints, with 
the option to gradually increase the load 
throughout the duration of the program to 
eventually reach 100% body weight. Recent 
studies have supported its safety and 
efficacy in training lower body injuries and 
obese patients (14). 
 
The purpose of this study was to determine 
the effectiveness a PA program, including an 
anti-gravity (Alter-G®), treadmill in 
improving physiological and psychosocial 
measures in female breast cancer survivors. 
 
METHODS 
 
Participants 
Female breast cancer survivors [n=6, mean 
(SD) age: 51 (18) years, weight: 73.12(45.8) 
kg, height: 166.12(17.78) cm] were recruited 
via word of mouth, fliers, and cancer 
support-group meetings to participate in the 
study (Table 1). Participants were included 
in the study if they had completed treatment 
(radiation, chemotherapy, or hormonal 
therapy) at least 6 months prior to the 
intervention, and had received physician’s 
clearance. One participant dropped out of 
the program due to an extended vacation 
taken towards the end of the study. The 
University’s Institutional review board 
approved this study. The program began 
with a screening session, where physician 
release forms were reviewed; participants 
filled out informed consent forms and were 
given an overview of the study and the risks 
and benefits of participation. 
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Protocol 
A single-case research design (SCRD) (10) 
was employed. The design consisted of four 
phases over the course of 14 weeks: a 
baseline testing (A) phase to establish initial 
values for each variable (2 weeks), followed 
by an intervention phase (B)(5 weeks), a 
return to baseline (A)(2 weeks) and a final 
replication phase (B)(5 weeks). SCRD is 
unique in that is allows for repeated 
measurement of a variable, with each 
participant serving as their own control.  
 
Baseline phases (2 weeks apiece) included 
flexibility and resistance training twice 
weekly, with testing (cardiovascular 
endurance, quality of life (QOL), and 
weight) on a third day. Intervention phases 
were similar to the baseline phases, with the 
addition of the Alter-G® to administer 
cardiovascular training two days per week, 
with the same testing protocol as baseline on 
a third day.  
 
The Alter-G® treadmill was introduced 
during the intervention stages of the 

program. Participants began at a percentage 
of their bodyweight they felt comfortable (at 
least 50% of their body weight). Percentage 
of bodyweight was increased (~5% per 
week) as participants’ progressed 
throughout the program. Aerobic exercise 
was performed for a minimum of 30 minutes 
each session. 
 
Flexibility via modified sit-and-reach (S/R) 
was measured each session. Weight (kg), 
cardiovascular endurance via time on a 
modified Balke protocol, and QOL using 
Ferrans and Powers QUALITY OF LIFE 
INDEX© CANCER VERSION – III were 
measured once a week on the testing day.  
 
The primary investigator was a certified 
professional with an extensive background 
working with cancer survivors. The 
investigator was able to modify, adapt and 
individualize exercise prescription as 
needed. 
 
General standards of the exercise 
intervention included: Resting heart rate 
(RHR) and blood pressure (BP) were 
monitored prior to the beginning of each 
session. 60-minute sessions 2 days per week 
(a minimum of 24 hours rest was required 
between training days). A third day each 
week was used for testing. Warm-up, 
followed by bouts of aerobic, resistance, 
balance and flexibility training, followed 
with a cool down. RPE was used to monitor 
& adjust levels of intensity for both aerobic 
and resistance training. Participants began 
with 1-2 sets of 12-15 repetitions; gradually 
increasing to 3 sets of 8-12 repetitions.  
 
Statistical Analyses 

Table 1. Subject characteristics (n=5)

Characteristic Mean (SD)

Age (yrs.) 51 (18)

Height (cm) 166.12 (17.78)

Weight (kg) 73.12 (45.8)

Cancer stage 0 0

1 1

2 4

3 0

4 0

Treatment Radiation 2

Chemotherapy 5

Hormonal Therapy 2

Surgery 5
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Visual inspection was used to analyse 
changes in magnitude (mean and level) and 
the rate of change (trend and latency) (10). 
 
RESULTS 
 
Visual analyses showed improvements in 
mean treadmill time between both the 
baseline and intervention, and return to 
baseline and final replication phase for all 
participants (Figures 1a. – 1e.). Visual 
analyses also found improvements in 
flexibility observed from baseline to 
intervention among all participants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1a. Cardiovascular conditioning via the Balke 
Protocol. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1b. Cardiovascular conditioning via the Balke 
Protocol. 

 
 
 
 
 
 
 
 
 
 
 
Figure 1c. Cardiovascular conditioning via the Balke 
Protocol.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1d. Cardiovascular conditioning via the Balke 
Protocol. 

Figure 1e. Cardiovascular conditioning via the Balke 
Protocol. 
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There was a reduction in mean weight 
(figures 2a. - 2e.) for participants 1, 2, and 5 
between the baseline phase and intervention 
phase, and between the return to baseline 
phase and final intervention phase. 
Participants 3 and 4 saw small increases in 
mean weight between the baseline and 
intervention phases, and a decrease in mean 
weight from the return to baseline and 
replication phase. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2a. Weight 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2b. Weight 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2c. Weight 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2d. Weight 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2e. Weight 
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There was a slight improvement in mean 
QOL (figures 3a. – 3e.) from baseline to 
intervention phase, and return to baseline 
and final replication phase for participant 1, 
2, and 3. There was an improvement in mean 
QOL for participant 4 from the baseline 
phase to the first intervention phase, with a 
decrease from the return to baseline phase 
and final replication phase. Participant 5 
showed a slight decrease in QOL from the 
first baseline phase to intervention phase, 
with an improvement in mean QOL 
throughout the subsequent phases. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3a. Quality of Life 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3b. Quality of Life 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 3c. Quality of Life 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3d. Quality of Life 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Figure 3e. Quality of Life 
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DISCUSSION 
 
The purpose of this study was to determine  
if using a physical activity program, 
including an anti-gravity (Alter-G®) 
treadmill, would aid in improving 
physiological and psychosocial measures in 
female breast cancer survivors. It was 
hypothesized that using a PA program, 
including an Anti-gravity treadmill, would 
improve physiological and psychological 
measures in participants. Our analyses 
suggest that a 14-week exercise program 
utilizing an Alter-G® treadmill can at least 
maintain, and in some cases, improve 
physiological and psychosocial variables. 
All participants experienced improvements 
in treadmill times during both intervention 
phases. This is consistent with previous 
literature exercise demonstrating significant 
improvements in cardiovascular function in 
female breast cancer patients following 
exercise programs of varying length (2, 4, 6). 
This study is the first of its kind to examine 
the inclusion of an Alter-G® treadmill in a 
PA program directed at BCS. Low-impact 
activity may also reduce the risk of falls and 
fractures that may occur during traditional 
treadmill training among BCS who are at an 
increased risk following treatment7. While 
further research is needed to determine 
loading and progression protocols, our 
results suggest that the Alter-G® treadmill is 
a safe and well-tolerated alternative to 
regular treadmill training.  
 
Participants’ improvements in flexibility are 
consistent with previous studies noting 
similar improvements in flexibility 
following exercise programs (11, 12) 
Improvements in flexibility may increase 
range of motion and improve physical 

functioning needed for activities of daily 
living (13). 
 
Our results showed that all participants at 
least maintained if not experienced a 
favourable weight change. It is likely that 
more pronounced improvements in weight 
would be achieved with the addition of a 
dietary intervention (5). Our results also 
suggest that QOL can at least be maintained, 
if not improved in some cases. This is 
consistent with previous studies noting 
significant improvements in QOL in BCS 
following PA programs (14). 
 
Cancer survivors often experience reduced 
bone mineral density following treatment, 
and are consequently at a greater risk for 
falls and injury (6) Furthermore, researchers 
have utilized aqua aerobics with cancer 
survivors with the premise that the 
buoyancy of water will reduce axial loading 
and allow participants to perform exercises 
they may not be able to on land (4,7). This 
study is the first of its kind to examine the 
inclusion of an Alter-G® treadmill in a PA 
program directed at breast cancer survivors. 
The treadmill is unique in its ability to 
modify the percentage of weight a 
participant works at, allowing for a 
progression from unloading exercise to 
loaded which may contribute to the gradual 
strengthening of bones, and bone 
ossification. Although not measured in this 
study, this mode of exercise progressing 
from low-impact to bodyweight training on 
the treadmill may serve to strengthen bone 
mineral density in survivors. This low-
impact activity may also reduce the risk of 
falls and fractures that may occur during 
traditional treadmill training among breast 
cancer survivors who are at an increased risk 
following treatment. While further research 
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is needed to determine loading protocols 
and progression, the results of this study 
suggest that the Alter-G® treadmill is a safe, 
well-tolerated and feasible alternative to 
regular treadmill training.  
 
The nature of breast cancer rehabilitation is 
progressing to a more individualized 
method of exercise prescription. Researchers 
have proposed individual surveillance 
models to assess survivors’ progress 
throughout the cancer continuum, and 
adjust exercise prescription accordingly 
(15,16) These models allow for physical 
limitations and impairments to be addressed 
consistently and exercise prescription to be 
modified accordingly. Utilization of an 
SCRD design, such as the one used in this 
study may be an effective way of monitoring 
patients. This is advantageous in a 
population where response to exercise may 
not represent that of an apparently healthy 
individual, and exercise prescription may 
vary accordingly. The simplicity of visual 
analysis provides practitioners a quick, 
straightforward method of analysing a 
participant’s response to training. All testing 
used well-utilized field methods that could 
be easily replicated. Testing time was 
minimal with the exception for 
cardiovascular testing which was 
simultaneously used as an exercise session. 
 
This study had several limitations. The small 
sample size makes it difficult to generalize to 
a larger population of survivors. However, 
the benefit of this type of study design 
allows for each participant to be his or her 
own control. This gives the unique 
advantage of being able to analyse 
individual results rather than as a group. 
Research of this nature highlights the 
individual response to exercise and supports 

the idea that variability in treatment 
received, duration of treatment, age, time 
since diagnosis, severity of disease, among 
others, may affect the response of breast 
cancer survivors to exercise. 
 
The lengths of the baseline phases were two 
weeks apiece. Future studies may be 
strengthened by administering longer 
baseline phases between intervention 
phases to allow for a longer period of 
deconditioning. This in turn may make it 
easier to infer that it was the intervention 
that caused changes. This study took place 
in a small south eastern rural town and thus 
may not be generalizable to other 
geographical areas. The lack of laboratory 
tests may also be a limitation, particularly 
for methods of assessing cardiorespiratory 
fitness and body composition. Future 
studies may be strengthened by more robust 
methods of assessment such as gas exchange 
analysis to determine VO2max and Dual 
Energy X-ray absorptiometry to evaluate 
changes in fat mass and lean body mass.  
 
Inclusion of an anti-gravity treadmill in a PA 
program may provide practical and 
meaningful improvements in physiological 
and psychosocial variables in female BCS. 
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