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Abstract

Background: Cancer-related fatigue (CRF) during chemotherapy and after it and decreased body energy are common problems in
patients that do not resolve with sleep and rest.
Objectives: This study aimed to assess the effect of combination therapy of low-intensity exercise and slow stroke back massage
(SSBM) on physical activity and fatigue intensity of patients undergoing chemotherapy.
Methods: This clinical trial study was performed on 92 patients with cancer undergoing chemotherapy who were referred to the
oncology wards of Baqhaiee-2 hospital Ahvaz-Iran (2018 - 2020). Patients were randomly divided into two groups. Intervention group
patients who received three days a week for four weeks that each session 10 minutes for slow stroke back massage and 15 minutes’
low-intensity exercise. Control group patients who received usual care. Data were collected using a demographic questionnaire,
Piper Fatigue Scale (PFS), and International Physical Activity Questionnaire (IPAQ) and then analyzed using SPSS software.
Results: The results showed the intensity of fatigue decreased in the experimental group, and there was a statistically significant
difference between the two groups (P = 0.05). The trend of physical activity increased in the experimental group; however, there was
no statistically significant difference between the two groups (P = 0.68).
Conclusions: The combination of low-intensity exercise intervention and slow stroke back massage had a positive effect on fatigue
severity but no statistically positive effect on physical activity.
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1. Background

Cancer is an important public health problem (1). Ac-
cording to statistics published by global burden disease
(GBD) study on assessment and health in 2018, the inci-
dence of cancer has increased by 28% in 195 countries be-
tween 2006 and 2016 (2).

Chemotherapy is the use of cytotoxic drugs to treat
cancer (3). Chemotherapy treatments have several side
effects, such as nausea, vomiting, hair loss, pain, fa-
tigue, etc., which reduce the patient’s quality of life (4).
Cancer-related fatigue (CRF) is one of the most common
debilitating symptoms (5-7)and an unusual multidimen-
sional physical, mental, psychological, and cognitive phe-
nomenon (5, 6), which is different from the fatigue expe-
rienced before cancer (8) and is manifested in the form of
lack of physical energy or mental energy perceived by the

patient (9).

Strong and consistent evidence suggests that non-
pharmacological interventions are effective for fatigue
(10), and these methods or complementary therapies that
have relatively fewer risks can be used in addition to the
drugs (5, 6). “Exercise” is a regular structured program
of physical activity, where “physical activity” is defined as
an activity in daily life that may be categorized as occu-
pational, sports, conditioning, household, or other (11).
Global guidelines recommend accumulating 150 min of
moderate-to-vigorous intensity physical activity (MVPA)
per week to maintain health and prevent or delay the on-
set of chronic disease (12).

Low-intensity exercise includes repetitive exercises
and accounts for about 50 - 60% of maximum heart rate
(MHR) (13). Massage therapy as alternative and comple-
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mentary medicine has been used throughout history, both
as a sedative and as a treatment (14). SSBM is a specific and
successful nursing protocol that has been used in nursing
(15) as non-invasive and applied on the surface of the body,
so does not have complications such as bleeding or infec-
tion (16) and reduces anxiety, fatigue and promoting relax-
ation and sleep (15, 17).

There is evidence that exercise and massage can be
beneficial when tested as separate interventions, and mas-
sage is effective as a psychological resource and a recovery
method after exercise (18, 19) and have beneficial effects on
varying conditions (20); however, the evidence is weak to
support exercise as being effective at improving survival
outcomes for any cancer cohort (21). Given that most of
their research focused on CRF and limited evidence in de-
termining physical activity, the present study aimed to de-
termine the effectiveness of combined low-intensity exer-
cise and SSBM on physical activity and fatigue intensity in
all patients with cancer undergoing chemotherapy.

2. Methods

This clinical trial study included the com-
bined intervention of low-intensity exercise and
SSBM that was approved by the Medical Ethics
Committee (IR.AJUMS.REC.1397.619) and IRCT code
(IRCT20171203037737N4) of Jundishapur University of Med-
ical Sciences, Ahvaz, Iran. It was performed on 92 patients
with different types of cancer undergoing chemother-
apy who were referred to the oncology wards of Shahid
Baghaiee-2 hospital between 2018 and 2020 in Ahvaz, Iran.
They entered the study according to the inclusion criteria.
The samples were randomly selected using randomized
blocks with a block size of 4 by a person who was blind to
the study objectives. To this end, corresponding codes in
sealed envelopes were assigned to the intervention and
control groups (Figure 1).

2.1. Participant Eligibility

Inclusion criteria were the patients aged 18 - 65 years,
men and women with various types of cancer (22) undergo-
ing routine periodic chemotherapy, the absence of skele-
tal and muscular problems and anomalies, lack of a his-
tory of cardiovascular diseases (23), lack of exercise during
the study period (22, 24), spending at least one course of
chemotherapy for each patient before the study (22, 25),
ability to perform the basic and daily activities (26), total
white blood cell (WBC) count of above 3,000 in each ses-
sion of complete blood count, the platelet count of above
50,000, and hemoglobin level of above 8g/dL (27), normal
vital signs in each period, the lack of chemotherapy and

radiotherapy at the same time, patients residing in Ah-
vaz and its suburbs. Exclusion criteria were transferring
the patient to the ICU ward and holding the chemother-
apy, transferring the patient to another treatment center
to continue treatment, and the patient’s death.

2.2. Measurements

- Demographic and medical information question-
naire.

- Piper Fatigue Scale (PFS) (1998): Is a 22-item numeric
rating scale that evaluates subjective fatigue. All items
were coded on a 0 - 10 Likert scale and are categorized by
mild (1 - 3), moderate (4 - 6), and severe (7 - 10) (15,16,17).
Piper Fatigue Scale is a valid tool, and its reliability has been
proven in international studies (28, 29). Piper Fatigue Scale
is a widely used multidimensional instrument to measure
cancer-related fatigue. In the current study, its reliability
was calculated by Cronbach’s alpha of 0.98 (30).

- International Physical Activity Questionnaire (IPAQ):
Is the standard self-reporting tool that short form (IPAQ-SF)
with seven questions that quantifies physical activity dur-
ing the last seven days (31). The validity and reliability of
IPAQ has been confirmed in many studies (12, 28). Validity
and reliability in all adults around the world and its corre-
lation coefficient are between 0.77 and 0.95 (32).

2.3. Intervention Group

The intervention lasted four weeks with three sessions
per week. Each session took 25 minutes which included
low-intensity exercise and SSBM. The demographic char-
acteristics and their vital signs and final CBC diff test re-
sults were checked as pretest for both group. At the base-
line (week zero) and on the third day of each week, the fa-
tigue and physical activity intensity were measured with
the mentioned tools after receiving guidance and explana-
tions.

The SSBM was performed in the form of superficial
strokes and slow, gentle palm movements on the patient’s
back by researcher and her co-worker. The palms touch the
back of the patient at a steady speed of about 60 move-
ments per minute for 10 minutes (16). Exercise was per-
formed by the researcher under the supervision of a phys-
iotherapist. Active, isometric, and stretching movements
conducted as follows: (1) knee to chest, (2) double knee
to chest, (3) cervical spine extension, (4) isometric with
towel roll, (5) gluteal sets, (6) quadriceps, (7) ankle pump,
(8) straight leg raise (SLR), (9) supine bicycling (24), and fi-
nally, (10) walking for 15 minutes.
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Assessed for eligibility
n = 98 cases 

Excluded (6 cases): 2 cases due to dissatisfaction to continue
working, 2 cases due to transfer to ICU and 2 cases due to death) 

n = 92
Randomized allocation

(46 control and 46 intervention) 

Performing the routine  cares & Completion of questionnaires
before and after the intervention at specified intervals

Control group
n = 46  

Performing the intervention & Completion
 of questionnaires before

and after the intervention at specified intervals
Intervention group

n = 46  

Lost to follow = 0 Lost to fallow = 0

Analyzed (46)Analyzed (46) 

Figure 1. CONSORT flow chart

2.4. Control Group

They continued their routine medical care and were
monitored for four weeks and fatigue and physical activity
intensity were measured for four weeks at the same time as
the intervention group.

2.5. Statistical Analysis

Data were analyzed with SPSS ver. 22 and chi-square test
(or Fisher’s exact test), independent t-test, and repeated
measures ANOVA. A P-value of less than 0.05 was consid-
ered statistically significant.

3. Results

Twenty-two women (46.8%) and 25 men (53.2%) were in
the intervention group, and 25 women (49%) and 26 men
(51%) were in the control group. The results showed that the
mean± SD of patients’ age in the intervention and control

group was 46.06 ± 13.90 and 46.82 ± 12.89 years, respec-
tively. There was a statistically significant difference be-
tween the two groups in terms of exercise habits (P = 0.02);
however, there was no significant statistical difference be-
tween the two groups in other demographic and medical
variables (P > 0.05).

There was no significant statistical difference between
the two groups in pre-intervention fatigue intensity (P =
0.794). The fatigue intensity was decreased in the first week
(P = 0.027), the second week (P = 0.05), and the third week
(P = 0.020) compared to the week before the intervention,
which was quite significant. Fatigue intensity was slightly
higher in the fourth week after the intervention than in the
third week, but it was significantly decreasing as compared
to the pre-intervention phase (P = 0.049). The results of
the interaction test showed that the intra-group fatigue in-
tensity in the intervention group (P < 0.0001) significantly
decreased before and after the intervention; however, the
above decreasing was not significant in the control group
(P = 0.199) (Table 1 and Figure 2).
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Table 1. Comparison of Fatigue Severity in the Intervention and Control Groups in Patients Undergoing Chemotherapy

Fatigue Severity Control Group Intervention Group P-Value P-Value

Before intervention 2.32 ± 4.21 2.23 ± 4.09 0.794

0.05

First week 2.37 ± 4.14 2.45 ± 3.06 0.027

Second week 2.52 ± 3.81 2.39 ± 2.84 0.05

Third week 2.48 ± 3.58 2.20 ± 2.45 0.020

Fourth week 2.26 ± 3.63 2.29 ± 2.71 0.049

P-value 0.199 < 0.0001
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Figure 2. Chart of mean fatigue score

There was no statistically significant difference
between the intervention and control groups in pre-
intervention physical activity (P = 0.07). There was a
statistically significant difference between the two groups
in terms of increased physical activity in the first, third,
and fourth weeks after the intervention (P < 0.05), but
physical activity decreased, and the difference was not
statistically significant in the second week (P = 0.125).
Friedman’s test results showed no significant difference
between the intervention (P = 0.907) and control (P =
0.407) groups in pre- and post-intervention intragroup
physical activity. The results of the interaction test showed
no statistically significant difference between the two
groups in the trend of physical activity before and after
the intervention (P = 0.681) (Table 2 and Figure 3).

4. Discussion

The current study showed that the combined interven-
tion of low-intensity exercise and SSBM had a statistically
significant decrease in the fatigue intensity in patients un-
dergoing chemotherapy, and had an increasing effect on
physical activity; however, it was not statistically signifi-
cant.

Shariati et al. (2010) showed the mean fatigue inten-
sity in the weeks after and before exercise in patients with
colorectal cancer was significantly different (33). Adamsen
et al. (2009) suggested a supervised multimodal (high-
and low-intensity) exercise in patients with various can-
cers undergoing chemotherapy that make a reduction in
fatigue and increase in physical activity and functional ac-
tivity, and emotional wellbeing, but not quality of life (22).
Andersen et al. (2013) showed six-week supervised multi-
modal exercise could lead to a significant reduction in self-
reported CRF in cancer patients undergoing chemother-
apy (25).

These findings are in agreement with the National
Comprehensive Cancer Network guidelines on treating
CRF, which note that exercise is one of the most effective
non-pharmacological treatments for CRF (34). Embedding
of exercise programs in the current oncologic rehabilita-
tion guidelines is, however, still not standard. Our results
clearly indicate that this should be considered.

Dashtbozorgi et al. (2012) found that stroke massage
in patients with breast cancer was cost-effective and read-
ily available and reduced anxiety and depression. However,
it is not effective in reducing nausea and vomiting (35).
Karagozoglu and Kahve (2013) found that back massage re-
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Table 2. Comparison of Physical Activity in the Intervention and Control Groups in Patients Undergoing Chemotherapy

Physical Activity Control Group Intervention Group P-Value P-Value

Before intervention 1536.36 ± 522.53 859.77 ± 503.27 0.07

0.681

First week 1220.61 ± 493.92 2569.22 ± 892.53 0.006

Second week 1799.11 ± 737.98 1646.95 ± 696.01 0.125

Third week 1275.45 ± 576.67 1788.81 ± 822.87 0.047

Fourth week 682.36 ± 299.45 1021.63 ± 562.61 0.010

P-value 0.407 0.907
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Figure 3. Chart of mean physical activity

duced anxiety in patients undergoing chemotherapy, but
the reduction was not significant, while fatigue was signif-
icantly reduced (17). Miladinia et al. (2015) showed that
SSBM, as a safe and easy method, might be useful in control-
ling Chemotherapy-induced nausea and vomiting (CINV)
in pediatrics with acute leukemia besides the routing can-
cer care (16).

Lin et al. (2014) showed that supervised exercise is
more effective than routine care in improving the physi-
cal activity level and functional role, and pain scales (28).
Moghaddam Tabrizi et al. (2017) also demonstrated that
energy storage strategies (decreased activity and increased
rest) as an effective, easy, and low-cost method had a sta-
tistically significant effect on cancer-related fatigue in pa-
tients with breast cancer (19). Therefore, it is suggested
that further studies should be carried out, especially on
physical activity and massage in the cancer community, to
better determine the effects of these therapies together.

4.1. Limitation

Because of illiteracy and physical weakness, and fa-
tigue after chemotherapy, patients, after discharging, did
not eager to come back to the hospital for intervention, es-
pecially exercise. Patients did not show much desire to fill

PFS due to weakness, fatigue, and impatience. It is recom-
mended to use a shorter and friendlier questionnaire in fu-
ture studies.

4.2. Conclusion

The nurses are well-placed to regularly encourage pa-
tients to participate in physical activity and to refer pa-
tients to exercise professionals and massage during and
following their cancer treatment, and use evidence-based
interventions. It is recommended that this study be per-
formed on patients undergoing chemotherapy for certain
cancers or common cancers or at specific stages or for a
limited period, such as during or after hospitalization, just
because of controlling confounding variables.
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