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The effects of exercise training on maximum aerobic capacity, resting heart rate,
blood pressure and anthropometric variables of postmenopausal women with
breast cancer
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Abstract

BACKGROUND: The aim of this study was to investigate the effects of exercise training on maximum aerobic capacity,
resting heart rate (RHR), blood pressure and anthropometric variables of postmenopausal women with breast cancer.

METHODS: Twenty nine women with breast cancer who received surgery, chemotherapy and radiotherapy with current
hormone therapy were divided into two groups; intervention and control. Subjects in the intervention group performed
15 weeks combination exercise training including walking for 25 to 45 minutes (2 sessions per week) and resistance
training for 60 minutes (2 sessions per week that were different from walking days). In pre and post tests, VO,max,
RHR, blood pressure, body weight, body mass index (BMI) and waist to hip ratio (WHR) were measured in both
groups. Data was analyzed using analysis of covariance (ANCOVA).

RESULTS: Significant differences were observed for VO,max, RHR, body weight, BMI and WHR between intervention
and control groups after 15 weeks (p < 0.05). In fact, exercise training had positive effects on the VO,max, RHR, body
weight, BMI and WHR in postmenopausal women with breast cancer. No significant different was found for blood
pressure between two groups (p > 0.05).

CONCLUSIONS: It can be concluded that exercise training may improve maximum aerobic capacity, RHR and anthro-
pometric variables in postmenopausal women with breast cancer.
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fter diagnosis and treatment of breast

cancer, the functional capacities of

women with breast cancer significantly
decline and remain low for a long time after
treatment.! So, it is not surprising that the re-
searchers have reported decreases in the car-
diorespiratory functions after cancer, espe-
cially breast cancer.2 Also, it has been indicated
that treatment of breast cancer has side effects
on the mental and physical aspects.! Some of
these effects are exhaustion resulting from sur-
gery, chemotherapy and radiotherapy, de-

creased aerobic capacity, weight gain (between
2 to 6 kg) and hypertension.?

It is obvious that the maximum oxygen con-
sumption or VOmax is an important factor in
the determining of the cardiorespiratory func-
tion or aerobic capacity; VO,max is the maxi-
mum oxygen that one can utilize during a
maximum activity.# Previous research showed
that exhaustion resulting from treatment of
breast cancer reduces the aerobic capacity in
women with breast cancer, significantly.2 Also,
some reports indicated that breast cancer de-
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creases VO.max of women.257 Therefore, some
studies have evaluated the effects of aerobic
exercise training on VO,max in women with
breast cancer. The findings of these studies
showed that exercise training can improve
VO,max in breast cancer survivors.259 For in-
stance, McNeely et al (2006) demonstrated that
physical activity improves the VO.max in
women with breast cancer up to 12%, on aver-
age.l0 It seems that cancer and its treatments
reduce VO.max in postmenopausal women
with breast cancer. Perhaps, exercise training
can improve VO,max in these patients.

Surgery, chemotherapy and radiotherapy
are current treatment for breast cancer pa-
tients.!! Wilson et al (2005) showed that chemo-
therapy and radiotherapy had a side effect on
the blood pressure and causes hypertension.2
Recently some investigators have studied the
effect of exercise training on the blood pressure
of the women with breast cancer. They showed
exercise training can reduce blood pressure in
women with breast cancer.%1214 It seems that
exercise, specially walking can reduce the
blood pressure in the women with breast can-
cer.

Body weight, body mass index (BMI) and
the ratio of waist to hip (WHR) are important
anthropometric variables. High BMI and
overweight are important factors that can in-
crease the risk of breast cancer and possibility
of its recurrence.’> In fact, overweight and high
BMI increase the risk of breast cancer in the
postmenopausal woman.!6 Also Malin et al
(2005) demonstrated that high BMI and inac-
tive lifestyle can increase risk of breast cancer
in postmenopausal women.!” Therefore, some
researchers are interested to study the effect of
exercise training on the anthropometric vari-
ables of women with breast cancer during and
after treatment. Findings of Wilson et al (2005)
indicated that exercise training reduce BMI,
body weight and fat percentage of women
with breast cancer.l2 However, McNeely et al
(2006) and Matthews et al (2007) showed that
there was no significant change in weight, BMI
and body composition of women with breast
cancer.1018 Schmitz et al (2005) and Obhira et al
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(2006) demonstrated that resistance exercise
training can improve the body composition of
women with breast cancer.% It is possible that
exercise training can reduce the body weight
and BMI in postmenopausal women.
Although, there are some reports about the
aerobic capacity, blood pressure and anthro-
pometric variables as a result of exercise train-
ing in women with breast cancer, however
these important variables have not well been
documented. So, the aim of this study was to
evaluate the effects of exercise training on
maximum aerobic capacity, RHR, blood pres-
sure and anthropometric variables of post-
menopausal women with breast cancer.

Methods

Subjects

Subjects selected from the Center of Oncology
and Radiotherapy of Hazrate Seyodoshohada
Hospital in Isfahan. A list of the names and
medical records of 1341 women with breast
cancer who came to this center for treatment
from 2005 to 2008 were given a survey. After
primary survey, 342 women of 50 to 65 years
old were selected. These women received sur-
gery, chemotherapy and radiotherapy and
they had current hormone therapy. They were
in stage I to IIIB. They should not have specific
illness and in the past 6 month should not have
any experience of a menstrual cycle. Also, they
should not have participated in any exercise
training or physical activity in past 6 month
and their body weight should not have
changed in this period (last 6 month) as much
as 10% of their whole body weight. All the pa-
tients invited to participate in this study by
telephone. Among all, 58 women indicated
their readiness to participate in this study and
38 women were present in meeting day. The
physical activity readiness questionnaire
(PAR-Q) and written informed consent was
obtained from all of the subjects. By surveying
the questionnaire, it was specified that 32 of
them had conditions for taking part in this
study. These 32 women divided into two
groups randomly; intervention group and con-
trol group. At the end of exercise training pro-
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gram 29 women (15 women in control group
and 14 women in intervention group) com-
pleted the relevant measurements of the post
tests. This study was approved by the Faculty
of Physical Education and Sport Sciences of the
University of Guilan.

Measurements
Subjects' height was measured by stadiometer
(Seca model, made in Germany). Body weight
of subjects was measured without shoes by a
digital scale (Pand Electronic model, made in
Iran). BMI was obtained by dividing the
weight in kilogram to square of the height in
meter. Waist and hip circumference was ob-
tained by band tape in meter. WHR was calcu-
lated by dividing the waist circumference to
hip circumference. Blood pressure was meas-
ured with a Japanese sphygmomanometer
model ALPK?2 in seated position. Since any ac-
tivity can increase HR it was measured imme-
diately after waking up. Also, HR is in lowest
rate in the morning, immediately after waking
up. Therefore, the RHR was recorded using the
heart rate monitor belt (Polar model) by the
subjects immediately after waking up. For
measuring the VO:max in two groups modi-
fied Bruce protocol was used. Bruce protocol is
one of the most common methods for estimat-
ing VO.max. This test performed on a tread-
mill. The standard Bruce test was started at
2.74 km/h (1.7 mph) and at incline of 10% for 3
minutes. At three minutes intervals the incline
of treadmill increased by 2% and speed in-
crease to 4.02, 5.47, 6.76, 8.05, 8.85, 9.65, 10.46,
11.26 and 12.07 km/h in each stage (10 stages
in total), respectively. The modified Bruce pro-
tocol started at 2.74 km/h and incline of 0%
and 2.74 km/h and 5% incline and third stages
corresponding to the first stage of the standard
Bruce test. The time taken on the treadmill re-
corded in minutes (T). The VO;max formula
for women is:
VOomax =4.38 x T-3.9

All the measurements were obtained twice
and recorded by one staff that was blinded to
subjects in pre and post tests.
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Exercise Training Protocol

This protocol was only designed for the inter-
vention group. This group performed 60 min-
ute resistance training twice weekly for 15
weeks at the Foolad Mobarake Sepahan Sport
Club. They performed three sets each of nine
common resistance training exercises; subjects
lifted as much weight as they could for 10
repetitions per set from 1st to 5t week, 12 repe-
titions per set from 6th to 10t week and 14
repetitions per set from 11th to 15t week. The
nine resistance training exercises included ex-
ercises performed on Cybex strength training
equipment (Smith press squats, leg press, leg
extension, seated leg curl, lat pulldowns) and
with free weights (bench press, overhead
press, biceps curls, and triceps kickbacks). In-
deed, these subjects took part in supervised
walking program for two times per week, dif-
fered from resistance training days. The walk-
ing program started at 45% of maximum heart
rate for 25 minutes in weeks 1-5. Duration of
walking from 6t-10th weeks was 35 minutes
and intensity was 55% of maximum heart rate.
From 11th-15t weeks, duration of walking was
45 minutes with intensity of 65% of maximum
heart rate. Heart rate controlled by Polar heart
rate belt. The control group participated in
measurements only and they were asked not to
participate in any physical activity or exercise
training.

Statistical Analysis

Data were analyzed using SPSS software (Ver-
sion 13.0). For the description of data, mean
and standard deviation were used. Also, mean
values of two groups in pre and post tests were
compared by analysis of covariance (AN-
COVA) for VOymax, RHR, blood pressure,
body weight, BMI and WHR. The significance
level of this study was set at p < 0.05.

Results

Table 1 shows the VO,max, RHR, blood pres-
sure, body weight, BMI, waist circumference,
hip circumference and WHR values of two
groups in pre and post tests. In the intervention
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group, mean of VOymax (from 17.5 to 20.65
ml.kgl.min?) increased and means of RHR
(from 88.57 to 83.92), blood pressure (from
124.33 to 123.61 mmHg), body weight (from
70.39 to 69.40 kg), BMI (from 28.04 to 27.74
kg/m?) and WHR (from 0.982 to 0.956 m) de-
creased after 15 weeks of exercise training.
There were significant differences between
(two) groups in VOmax (F = 11.24, p = 0.002),
RHR (F = 6.15, p = 0.000), body weight (F =
5.22, p = 0.031), BMI (F = 5.94, p = 0.022) and
WHR (F = 9.24, p = 0.001) at post tests. How-
ever, there was no significant difference be-
tween groups in blood pressure (F = 1.21, p =
0.11) at post tests. Findings showed that exer-
cise training had significant effect on the
VO,max, RHR, body weight, BMI and WHR in
the intervention group after 15 weeks.

Discussion

The aim of this study was to investigate the
effects of exercise training on maximum aero-
bic capacity, RHR, blood pressure and anthro-
pometric variables of postmenopausal women
with breast cancer.

Maximum Aerobic Capacity

The results of this study showed that the maxi-
mum aerobic capacity of intervention group
was increased by 3.49 ml.min-l.kg! and maxi-
mum aerobic capacity of the control group was
decreased by 0.7 ml.mintkg! at post tests.
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Also, it demonstrated that combination of re-
sistance and aerobic exercise training for 15
weeks had significant effect on the aerobic ca-
pacity of the postmenopausal women with
breast cancer. In Visovski et al (2005) study
functional and aerobic capacity was improved
in postmenopausal women with breast cancer
after 12 weeks.” Mustian et al (2006) reported
that combination exercise training can improve
aerobic capacity of the women with breast can-
cer.2 Schneider et al (2007) reported that mid
intensity controlled exercise training maintains
or improves the aerobic capacity.® Also, Ni-
kander et al (2007) and Mc Neely et al (2006)
showed that exercise training can maintain or
improve the aerobic capacity in women with
breast cancer.619 The findings of present study
confirm the previous studies and shows that
exercise training can improve the VO,max in
the postmenopausal woman with breast can-
cer. Although the aerobic capacity of women
decreases as a result of breast cancer and its
treatments, but exercise training may improve
the aerobic capacity. It seems that the im-
provement in the maximum aerobic capacity
as a result of exercise training could cause an
improvement in the functional capacity of the
postmenopausal woman with breast cancer.
Also, improvement in the maximum aerobic
capacity may decrease the signs of exhaustion
resulting from the treatment in postmeno-
pausal women with breast cancer.

Table 1. The values of VO.max, RHR, blood pressure and anthropometric variables in
intervention and control groups in pre and post test

Groups Control group Intervention group
Variables Pre test Post test Pre test Post test
VO,max (ml/min/kg) 14.45+5.05 13.85+5.18 17.15+£6.02 20.65 +5.73
RHR (beat/min) 88.53 +£6.30 89.46 = 5.94 88.57+£5.35 83.92£5.62
Blood pressure (mmHg) 127.45+£490  129.13+5.23 124.33 £6.36 123.61 £3.79
Body weight (kg) 70.170 +9.00 71.60 £9.28 70.39 £ 12.75 69.40 £ 13.51
BMI (kg/m?) 27.42 +£3.43 27.98 +3.55 28.04 + 4.69 27.74 +£4.77
Waist circumference (m) 0.93 £0.08 0.93 £0.08 0.99£0.1 0.96 £0.12
Hip circumference (m) 0.97 +0.09 0.97 +0.09 1.1£0.1 1.1£0.09
WHR (m) 0.96 +0.03 0.96 £ 0.04 0.98 £0.07 0.94 £0.07
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Resting Heart Rate (RHR)

In this study, RHR of the intervention group
was decreased by 4.65 beat/min and RHR of
the control group was increased by 0.93
beat/min. There was a significant difference
between RHR of two groups, after 15 weeks.
Also, this finding shows that the resistance and
aerobic exercise training can have a significant
effect on the decrease of RHR in postmeno-
pausal women with breast cancer. This finding
is in agreement with others.2620 Therefore, it
seems that combination exercise training can
decrease RHR in the postmenopausal women
with breast cancer. The mechanism for reduc-
tion of RHR can be due to improvement of car-
diovascular system.

Blood Pressure

In the present study exercise training did not
have a significant effect on the decrease of
blood pressure of the postmenopausal women
with breast cancer. Nevertheless, after 15
weeks blood pressure had a 0.72 mmHg de-
crease in the intervention group and 1.68
mmHg increases in the control group. This
finding is not in agreement with others.912-14
The contradiction of this result and the previ-
ous study may be related to the nature of the
exercise training. It seems that moderate aero-
bic exercise training such as walking have bet-
ter effects on the decrease of blood pressure
than the combination or resistance training.
Therefore, it can be possible that combination
exercise training may not be improving the
blood pressure of the postmenopausal women
with breast cancer.

Anthropometric Variables

The findings of this study indicated that exer-
cise training has significant effects on body
weight loss and BMI of the intervention group.
After 15 weeks, body weight and BMI of the
intervention group decreased by 0.99 kg and
0.3 kg/m?2, respectively. In the control group
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after 15 weeks, body weight and BMI increased
by 1.43 kg and 0.54 kg/m?, respectively. Also,
the findings of this study showed that combi-
nation exercise training has a significant effect
on WHR of postmenopausal women with
breast cancer. This finding is in agreement
with Wilson et al (2005) and Ohira et al (2006)
studies.’21® However, this finding is not in
agreement with McNeely et al (2006) and Mat-
thews et al (2007) studies that reported the ab-
sence of significant effect of exercise training
on body weight, BMI and WHR of women
with breast cancer.1918 The possible reason for
this can be related to the type and duration of
exercise training. Because Matthews et al
(2007) used uncontrolled walking program for
12 weeks,!8 while in the present study super-
vised combination exercise training was used
for 15 weeks. Also, McNeely et al (2006) stud-
ied the effect of exercise training on all women
with breast cancer at any age with any treat-
ment.’0 Whereas, the present study was limited
to postmenopausal women with breast cancer
who was between 50 to 65 years old and have
had surgery, chemotherapy and radiotherapy
treatments and had current hormone therapy.
It seems that for the effectiveness of the exer-
cise training on body weight, BMI and WHR of
women with breast cancer, researchers should
use supervised exercise training program.

Conclusions

In conclusion, supervised exercise training
may have positive effects on the maximum
aerobic capacity, RHR and anthropometric
variables of postmenopausal women with
breast cancer. However, exercise training does
not have a significant effect on blood pressure
of postmenopausal women with breast cancer.
Therefore, exercise training has positive effects
for postmenopausal women with breast can-
cer, however, these findings need to be con-
firmed in future studies.

JRMS/ March & April 2010; Vol 15, No2.



Exercise training in women with breast cancer Rahnama et al

Authors' Contributions

NR carried out the design of study, edited the manuscript and also was responsible for reviewers'
comments. RN participated in most of the experiments including data collection, data analysis and
writing the manuscript. FR carried out the design of study, writing the manuscript and also super-
vised the project. AD carried out the design of study and also supervised the project. HE provided
comments on the laboratory analysis of samples. All authors have read and approved the content
of final manuscript.

References

1. Mutrie N, Campbell AM, Whyte F, McConnachie A, Emslie C, Lee L, et al. Benefits of supervised group exercise
programme for women being treated for early stage breast cancer: pragmatic randomized controlled trial. BMJ
2007;334(7592):517.

2. Mustian KM, Morrow GR, Yates J, Gillies L, Boles C. A randomized controlled pilot of home-based exercise
(HBEX) versus standard care (SC) among breast (BC) and prostate cancer (PC) patients receiving radiation therapy
(RTH). J Clin Oncol 2006;24(188S):8504.

3. Kirshbaum NM. A review of the benefits of whole body exercise during and after treatment for breast cancer. J Clin
Nurs 2007;16(1):104-21.

4. Robergs RA, Roberts SO. Fundamental principles of exercise physiology: for fitness, performance and health. Pack-
age ed. Boston: McGraw-Hill College; 2000.

5. Herrero F, San Juan AF, Fleck SJ, Balmer J, Pérez M, Caiiete S, et al. Combined aerobic and resistance training in
breast cancer survivors: a randomized, controlled pilot trial. Int J Sports Med 2006;27(7):573-80.

6. Nikander R, Sievinen H, Ojala K, Oivanen T, Kellokumpu-Lehtinen PL, Saarto T. Effect of a vigorous aerobic
regimen on physical performance in breast cancer patients-a randomized controlled pilot trial. Acta Oncol
2007;46(2):181-6.

7. Visovsky C, Dvorak C. Exercise and cancer recovery. Online J Issues Nurs [1091-3734] 2005 Mar;10(2). Available
at:http://nursingworld.org/MainMenuCategories/ ANAMarketplace/ ANAPeriodicals/OJIN/Hirsh/Oncology/Exercise
andCancerRecovery.aspx. Accessed November 8, 2007.

8. Courneya KS, Mackey JR, Bell GJ, Jones LW, Field CJ, Fairey AS. Randomized controlled trial of exercise training
in postmenopausal breast cancer survivors: cardiopulmonary and quality of life outcomes. J Clin Oncol
2003;21(9):1660-8.

9. Schneider CM, Hsieh CC, Sprod LK, Carter SD, Hayward R. Effects of supervised exercise training on cardiopul-
monary function and fatigue in breast cancer survivors during and after treatment. Cancer 2007;110(4):918-25.

10. McNeely ML, Campbell KL, Rowe BH, Klassen TP, Mackey JR, Courneya KS. Effects of exercise on breast cancer
patients and survivors: a systematic review and meta-analysis. CMAJ 2006;175(1):34-41.

11. Emami H, Jalilian M, Parvizi A, Amouheidari A. The role of sucralfate oral suspension in prevention of radiation
induced mucositis. J Res Med Sci 2008;13(6):331-5.

12. Wilson DB, Porter JS, Parker G, Kilpatrick J. Anthropometric changes using a walking intervention in African
American breast cancer survivors: a pilot study. Prev Chronic Dis 2005;2(2):A16.

13. Daley AJ, Crank H, Saxton JM, Mutrie N, Coleman R, Roalfe A. Randomized trial of exercise therapy in women
treated for breast cancer. J Clin Oncol 2007;25(13):1713-21.

14. Schwartz AL, Winters-Stone K, Gallucci B. Exercise effects on bone mineral density in women with breast cancer
receiving adjuvant chemotherapy. Oncol Nurs Forum 2007;34(3):627-33.

15. Nieman DC, Nehlsen-Cannarella SI, Henson DA, Butterworth DE, Fagoaga OR, Warren BJ, et al. Immune response
to obesity and moderate weight loss. Int J Obes Relat Metab Disord 1996;20(4):353-60.

16. Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US adults: findings from the third
National Health and Nutrition Examination Survey. JAMA 2002;287(3):356-9.

17. Malin A, Matthews CE, Shu XO, Cai H, Dai Q, Jin F, et al. Energy balance and breast cancer risk. Cancer Epide-
miol Biomark Prev 2005;14(6):1496-501.

18. Matthews CE, Wilcox S, Hanby CL, Der Ananian C, Heiney SP, Gebretsadik T, et al. Evaluation of a 12-week
home-based walking intervention for breast cancer survivors. Support Care Cancer 2007;15(2):203-11.

19. Ohira T, Schmitz KH, Ahmed RL, Yee D. Effects of weight training on quality of life in recent breast cancer survi-
vors: the Weight Training for Breast Cancer Survivors (WTBS) study. Cancer 2006;106(9):2076-83.

20. Schmitz KH, Ahmed RL, Hannan PJ, Yee D. Safety and efficacy of weight training in recent breast cancer survivors
to alter body composition, insulin, and insulin-like growth factor axis proteins. Cancer Epidemiol Biomark Prev
2005;14(7):1672-80.

JRMS/ March & April 2010; Vol 15, No2. 83



