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Objective: This study was designed as a randomized controlled trial (RCT) and focused on
clarifying the impact of physical exercise on functional activities and fatigue levels in various
types of cancer patients.

Methods: 50 patients were randomly selected and then divided into two groups of cancer
patients from Augusta Victoria Hospital: An exercise group and a control group. The exercise
group participated in aerobic and strengthening exercises, while the subjects in the control group
maintained their usual activities. Both groups were assessed before and after the intervention
using the brief fatigue inventory (BFI), functional independence measure (FIM), and timed up
and go (TUG) test to measure fatigue, functional independence, and mobility, respectively.

Results: The study found significant improements in the experimental group, with fatigue levels
decreasing (BFI score from 67.3 to 50.8, P=0.002), functional independence increasing (FIM
score from 72 to 87, P<0.001), and enhanced mobility (TUG time from 22.08 to 15.9 seconds,
P<0.001). The control group showed minimal changes, with a slight increase in fatigue (BFI
score from 55 to 56, P=0.004) and no significant changes in FIM or TUG scores (FIM P=0.591
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Highlights
e Therapeutic exercise is crucial for cancer patients.

Plain Language Summary

PHYSICAL TREATMENTS

Cancer-related tiredness (CRF) is a complex and multidimensional concept. Nevertheless, most cancer patients are
unaware of the fatigue associated with the disease or its treatment. In this study, 50 patients with cancer participated in a
four-week program of therapeutic exercises. Both groups were assessed before and after the intervention using the brief
fatigue inventory (BFT), functional independence measure (FIM), and timed up and go (TUG) test. After four weeks,
the study found significant improvements in the experimental group, with fatigue levels decreasing (BFI score from
67.3 to 50.8, P=0.002). Functional independence increased (FIM score from 72 to 87, P<0.001), along with enhanced
mobility. Also, TUG time decreased from 22.08 to 15.9 seconds (P<0.001. These findings suggest that targeted exer-
cises could be an effective, non-invasive option to help people with cancer manage their symptoms and regain function.

Introduction

ancer is a disease marked by the unregu-

lated growth of altered cells resulting from

natural selection. It ranks as the second

foremost cause of mortality worldwide,

with 19.3 million new cases documented

in 2020 and 10 million deaths. By 2050,

there will be 35 million cancer cases, while the popula-

tion of cancer survivors will rise to 20.6 million. Con-

ventional therapies, such as surgery, chemotherapy, and

radiotherapy yield limited beneficial results, necessitat-

ing the investigation of novel treatments. Potential side

effects may include nausea, weariness, and diminished
capacity for everyday activities [1-3].

Cancer-related tiredness is a chronic physical, emotion-
al, or cognitive depletion in cancer patients that restricts
normal functioning. Exercise is advised for enhancing
health-related quality of life; however, a 2023 systematic
review yielded inconclusive findings, hindering the for-
mulation of evidence-based guidelines for the incorpora-
tion of exercise in cancer patients [4-6].

Research about the effects of physical exercise on can-
cer patients is expanding; nevertheless, there is a defi-
ciency of studies examining activity and fatigue levels
across various cancer types. Comprehending these dis-
tinctions is essential for developing tailored exercises
and improving cancer therapy. Through the analysis of
activity and exhaustion levels, researchers can discern
trends and variances, allowing healthcare professionals
to develop customized workout programs [7].

Research on the impact of physical exercise on cancer
patients’ activity and fatigue levels can help understand
the mechanisms involved. However, there is a lack of
comprehensive studies on this topic. To address this, fu-
ture studies should span different cancer populations and
use longitudinal studies with larger sample sizes. This
will facilitate the creation of tailored exercise programs
and improve cancer care techniques. This study aimed
to find out how physical exercise affects daily activities
and fatigue levels in different types of cancer including
breast, lung, and prostate cancer. Patients must be able to
perform physical activities to be included in this study.

Materials and Methods

A randomized controlled trial (RCT) was conducted
to investigate the impact of physical exercise on vari-
ous categories of cancer patients from February to April
2024.

The total number of participants was 50 patients, who
were randomly assigned to the intervention group (A)
consisting of 25 patients, and the control group (B) con-
sisting of 25 patients using random assignment. This
sample size was chosen because it matched the inclusion
and exclusion criteria. The patients were then divided ac-
cording to the type of cancer into two groups equally,
ensuring that each group included all types of cancer to
enhance the accuracy of the study. Patients who were
currently receiving or had recently completed treat-
ment for various forms of cancer, such as breast, lung,
or prostate cancer, were included. The cohort comprised
20 breast cancer patients, 15 lung cancer patients, and
15 prostate cancer patients, with patients diagnosed with
stage I and III disease by oncologists at Augusta Victo-
ria Hospital in Jerusalem.
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A study was conducted with hospitalized cancer pa-
tients aged 18-65 who were physically capable of con-
ducting activities and willing to participate. Exclusion
criteria included recent surgical procedures, amputa-
tions, dependence on oxygen, and cognitive deficits.

Patients were randomly assigned to the two groups. A
separate researcher, using a computer software program,
created a randomization schedule to ensure fair alloca-
tion. This schedule generated a random sequence for
assigning patients to each group. Each patient was as-
signed randomly to one group. The intervention group
(A) participated in aerobic exercises such as walking
and stationary cycling, as well as resistance exercises (20
minutes) including wall slides/partial squats, which were
repeated 10-12 times with a short rest period; seated leg
presses; shoulder pulls using a rubber band; and bicep
curls, which were each repeated 8-10 times. The control
group (B) was advised to maintain the usual daily activi-
ties and not participate in any planned exercise program
(Figures 1, 2, 3,4, 5 and 6).

The sample size was determined based on Cohen’s
mathematical technique for sample size computation.
The minimum sample size for each group was deter-
mined using the Equation 1:

2
N.(Zg + Za
l.n= (ﬁ(d)z /2)

Equation 1 includes the following variables: n denotes
the necessary number of participants per group, N repre-
sents the total number of groups, Za is the Z-value that
corresponds to the desired level of statistical significance
(typically set at 1.96 for a 95% confidence interval [CI]),
Zp is the Z-value that corresponds to the desired power
level (typically set at 0.90 for 80% statistical power),
and d represents the effect size. The selection of an 80%
power level and a 95% CI ensures that the study has
sufficient statistical power to identify significant differ-
ences. The effect size of 1.1 is selected in accordance
with conventional practice in comparable research set-
tings. To achieve the desired sample size of 50 patients
for the study, the patients were divided into two groups.
Group A, consisting of 25 patients, received resistance
and aerobic exercises. On the other hand, group B, also
consisting of 25 patients was instructed to continue nor-
mal daily activities ) such as waking up, dressing, going
to bed, etc.) without participating in any therapeutic ex-
ercise program.
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Prior to being enrolled in the study, all participants were
required to sign a consent form. The consent form was
drafted in a fluent format, incorporating both English and
Arabic languages, to ensure clear comprehension by all
participants. The form contained all the study specifics.
It also informed all participants that the findings may be
utilized in publications. Each participant could withdraw
at any stage. The researcher assumed full responsibility
for safeguarding the safety of the participants and main-
taining the confidentiality of their personal information.
The experimental project received approval from Pales-
tine Ahliya University and Augusta Victoria Hospital.

The data were collected using the following tools:

Brief fatigue inventory (BFI): The BFI is used to rap-
idly assess the severity and impact of fatigue, including
cancer-related fatigue (CRF). A growing focus on CRF
has emphasized the need for sensitive tools to evaluate
this frequently reported symptom. The BFI’s six interfer-
ence items correlate with standard quality-of-life mea-
sures, allowing for a quick determination of the severity
and impact of fatigue. Patients assessed their level of
fatigue using a numerical scale ranging from zero (indi-
cating no fatigue) to ten (representing the most extreme
fatigue imaginable). This scale enabled the classification
of fatigue into mild, moderate, or severe levels [8].

Functional independence measure (FIM): This instru-
ment assesses quality of life by rating independence in
18 activities of daily living (with scores ranging from 0
to 7; the higher the score, the better the condition). The
FIM includes 13 motor items, with a total score range of
13-91, and 5 cognitive items, with a total score range of
5-35. These can be categorized into a “motor” subscale
and a “cognitive” subscale [9]. The FIM was created to
assess impairment across a range of demographics and
is not diagnosis-specific. It measures independence for
self-care, such as sphincter control, transfers, movement,
communication, and social cognition. This instrument
evaluates a person’s functional state based on their de-
gree of support, ranging from complete independence
to complete assistance. It assesses a patient’s degree of
impairment and any changes in their condition as a result
of rehabilitation or medical intervention [10].

Timed up and go (TUG) test: This is a simple test that
can be performed anywhere and consists of a patient get-
ting up from a chair, transitioning from a sitting to a bi-
pedal position, walking three meters, turning, returning,
and sitting back in the chair again. The variable mea-
sured is the total time taken to complete the test, with
the score assigned in seconds being correlated with the
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Figure 1. Stationary cycling PHYSICAL TREAT MENTS

risk of falls. Some advantages of the TUG test include its
simplicity in application and its short duration. In addi-
tion, it requires minimal equipment and allows individu-
als with functional impairments to perform the test [11].
The TUG test is used to assess mobility, balance, and
locomotor performance. Mobility is assessed based on
the time taken to complete the test: Less than 10 seconds
indicates normal mobility; less than 20 seconds indicates
good mobility (the individual can walk outside alone and
does not require a walking aid); and less than 30 seconds
indicates walking and balance problems (the individual
cannot walk outside alone and requires a walking aid)

[11].

Figure 2. Wall slides/ partial squats

PHYSICAL TREATMENTS

The data analysis used a range of software technolo-
gies. The analysis of differences between groups was
conducted using SPSS software, version 24.0 (IBM
Corp., Armonk, NY, USA), which offered insights via
both descriptive and inferential statistics. To ensure the
robustness of the study’s design and findings, statistical
power and effect sizes were calculated using G'Power
software, version 3.1.9.4 (Universitdt Diisseldorf, Ger-
many, 2014). Data were organized and processed using
Microsoft Excel software, version 2016 (Microsoft Cor-
poration, Redmond, WA, USA).

An analysis of the sample’s characteristics was con-
ducted using descriptive and frequency statistics. Com-
parisons of demographic data across groups were con-
ducted using the independent samples t-test, and effect
sizes were computed using G"Power software, version
3.1.9.4. In accordance with Cohen’s criteria, the strength
of relationships was determined using small, medium,
and large effect sizes. Furthermore, the treatment groups
were compared using independent t-tests (Figure 7).

Results

The study included 50 participants allocated into two
groups: Group A and group B. The mean weight exceed-
ed 68.7 kg, while the mean height was 175.3 cm. The
mean BMI was 23.4 kg/m? for group A and 22.9 kg/m?
for group B. The Mann-Whitney U test indicated no sig-
nificant difference between the two groups, with P>0.05
for both groups (Table 1 and Figure 8).

PHYSICAL TREATMENTS
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Figure 3. (A+B) Seated leg press with resistance bands and (C+D) seated calf press with resistance bands

The study aimed to evaluate the effects of aerobic and The results shown in Table 2 and Figure 9 show that
resistance activities on cancer patients’ fatigue, function- the exercise intervention produced significant improve-
al independence, and mobility, emphasizing beneficial ments in all areas. The results of BFI showed that people
outcomes. with cancer had significantly lower levels of fatigue. The

mean scores fell from 67.3 to 50.8 (d=2.9, P=0.002). The

Figure 4. (A+B) Shoulder pull back using elastic band PHYSICAL TREAMENTS
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Figure 5. (A+B) Biceps Curl with elastic band

considerable effect size of 2.9 suggests that the exercise
intervention had a significant impact on fatigue levels.
According to the study, physical exercise interventions
had a significant impact on psychological well-being, as
evidenced by potential changes in a variety of psycho-
logical characteristics, such as walking ability, mood,
daily tasks (such as housekeeping), social interactions,
and life satisfaction.

The FIM scores revealed a significant improvement in
functional independence in the areas of mobility, com-
munication, and self-care. The mean score increased
from 72 before the intervention to 87 after it, showing
a substantial change (P<0.001, d=-2.7). Despite the
negative sign, the effect size of -2.7 shows a significant
influence and highlights the noteworthy improvements

Figure 6. (A+B) Hip flexion/extension with elastic band

PHYSICAL TREATMENTS
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in functional autonomy observed after the exercise pro-
gram.

Significant improvements in mobility were also noted
in the study, as evidenced by a decrease in TUG test
averages from 22.08 seconds before the intervention to
15.9 seconds after it (P<0.001, d=3.2). The mobility of
cancer patients was significantly improved by aerobic
and strengthening exercise sessions, as evidenced by the
reported effect size of 3.2. This result likewise shows a
significant improvement in TUG performance on the test
after the exercise intervention. According to the findings,
physical activity has a good impact on a variety of cancer
patients, resulting in higher activity levels and reduced
fatigue. The results underscore the importance of incor-
porating customized physical activity programs into can-

PHYSICAL TREATMENTS
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Table 1. Comparison of group A scores before and after physical exercises

Intervention (Group A) MeanzSD t Effect Size P
Pre-test 67.32+8.5

BFI 144 29 <0.001
Post-test 50.80+8.7
Pre-test 72.04+10.7

FIM -13.4 -2.7 <0.001
Post-test 87.20+11.1
Pre-test 22.08+2.3

TUG test 15.9 3.2 <0.001

Post-test 15.96+2.4

PHYSICAL TREATMENTS

Table 2. Comparison of control group (B) (non-treatment group) (comparison of control group (B) scores before and after the

intervention)
Control (Group B) Mean1SD t Effect Size P

Pre-test 55.04+8.85

BFI 3.2 0.68 0.004
Post-test 56.82+9.69
Pre-test 70.08+9.85

FIM -0.545 -0.11 0.591
Post-test 69.43+8.90
Pre-test 17.57+43.01

TUG test 0.810 0.17 0.426
Post-test 17.74+2.63

cer treatment plans to improve patient outcomes. This
is accomplished by showing how aerobic and resistance
exercises can improve psychological health, functional
independence, and mobility in cancer patients.

The results displayed in Table 3 indicate that the evalu-
ated outcomes did not change significantly in the con-
trol group, which did not receive any therapy and main-
tained the usual daily activities. The BFI was utilized to
evaluate fatigue. The control group’s mean BFI scores
increased moderately after the intervention, from 55 to
56 (P=0.004, d=0.68). Despite a statistically significant
increase in BFI scores, the results deviate from the ex-

PHYSICAL TREATMENTS

pected enhancement direction, suggesting that the con-
trol condition may not have had any effect at all or may
have had a negative impact on these aspects of physical
and psychological well-being.

According to the FIM, there was no notable enhance-
ment in functional independence when comparing the
scores before and after the intervention (P=0.591, d=-
0.11). The effect size of -0.11 indicates that there was
no statistically meaningful change in functional indepen-
dence after the intervention period.

Table 3. Comparison of the intervention (A) and control (B) groups

MeantSD
Variables Size Effect P
Intervention Group (A) Control Group (B)
BFI -16.5245.7 1.8£2.6 3.2 <0.001
FIM 15.1+5.6 -0.65+5.7 2.7 <0.001
TUG test -6.1£1.9 0.17+1.03 33 <0.001

PHYSICAL TREATMENTS
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Figure 7. CONSORT flow diagram
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Figure 8. Comparison of average demographic characteristics between groups

Figure 9. Distribution of cancer types among participants
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Furthermore, there were no significant differences in
the mobility outcomes of the TUG test prior to and fol-
lowing the intervention (P=0.426, d=0.17). The partici-
pants in the control group did not show any significant
changes in their mobility outcomes, as evidenced by the
effect size of 0.17, indicating a modest impact.

The Mann-Whitney U test was employed to examine
the impact of aerobic and strengthening exercises on
different cancer patients. The study primarily aimed to
evaluate the alterations in the scores of the BFI, FIM,
and TUG test resulting from these exercises. The inves-
tigation uncovered significant discrepancies between the
two groups, in relation to all three metrics. The inter-
vention group exhibited a substantial decrease in post-
intervention fatigue levels, as indicated by the signifi-
cant mean difference of -16.52 compared to the control
group’s mean difference of 1.5 on the BFI. This conclu-
sion is substantiated by a substantial effect size of 3.2.

Similarly, the scores of the FIM showed a statistical-
ly significant difference in mean scores (interventions
group: 15.1, control group: -0.65). The intervention
group exhibited significant improvements in functional
independence after the exercise intervention, as evi-
denced by the substantial effect size of 2.7. Furthermore,
the findings of the TUG test demonstrated a substantial
average difference between the intervention group (-6.1)
and the control group (0.17), suggesting enhanced mo-
bility and agility in the intervention group following the
intervention.

In summary, this study reveals that physical exercise
has a positive effect on cancer patients by reducing fa-
tigue, enhancing independent functioning, and improv-
ing mobility. These results emphasize the need to in-
corporate physical activity into cancer care to improve
overall health and well-being, as well as the quality of
life for individuals diagnosed with cancer.

Discussion

Physical activity is essential in oncology treatment,
mitigating undesirable consequences, such as CRF and
muscular atrophy. It improves quality of life, allevi-
ates psychological suffering, and promotes oncological
prognoses, including decreased recurrence rates and im-
proved survival outcomes. Continuous engagement is
correlated with enhanced results. Quantitative analysis
revealed a statistically significant reduction in fatigue
levels, as indicated by a decrease in the mean BFI scores
from 67.3 to 50.8 (P=0.002, d=2.9). The FIM scores
demonstrated a considerable increase from 72 to 87

July 2025. Volume 15. Number 3

(P<0.001, d=-2.7), underscoring a significant enhance-
ment in functional autonomy. Mobility improvements
were further corroborated by the TUG test, with mean
completion times reduced from 22.08 seconds to 15.9
seconds (P<0.001, d=3.2). In contrast, the control group,
which did not undergo any intervention, exhibited mini-
mal changes, with a slight increase in fatigue as shown
by the BFI scores (from 55 to 56, P=0.004, d=0.68) but
no significant alterations in FIM scores (P=0.591, d=-
0.11) or TUG performance (P=0.426, d=0.17).

The research underscores the significance of physical
activity in enhancing patient outcomes and diminish-
ing the risk of certain cancer types. It also indicates that
physical activity can enhance tiredness reduction, func-
tional autonomy, and performance in activities of daily
living, beyond the advantages of routine daily activities
alone.

Liu et al.’s study aimed to identify exercises that reduce
CRF in breast cancer patients. They found that aerobic,
resistance and combined exercise therapies were effec-
tive in reducing fatigue [12]. Combining aerobic and re-
sistance exercises significantly improved fatigue levels,
resulting in decreased fatigue and improved functional
independence in cancer patients.

Mavropalias et al. examined the effects of home-based
exercise therapy on fatigue in breast cancer patients re-
ceiving radiation therapy. The study revealed that indi-
viduals actively engaged in the exercise program exhib-
ited notable enhancements in fatigue levels relative to
the control group. Those in the control group received no
treatment and maintained their usual daily activities; the
results deviated from the expected enhancement direc-
tion, suggesting that the control condition may not have
had any effect at all or may have had a negative impact
on these aspects of physical and psychological well-
being. This indicates that integrating home-based exer-
cise into treatment regimens might successfully alleviate
tiredness symptoms and enhance overall well-being in
cancer patients [13].

McGrorry et al. examined the impact of physical activ-
ity on sleep disturbances and CRF in breast cancer survi-
vors. Consistent physical activity enhanced sleep quality
and reduced fatigue levels. The research indicated that
incorporating exercise into treatment regimens may alle-
viate sleep disturbances and exhaustion associated with
cancer, consistent with the current study [14].

Alarab A, et al. Comparative Effects of Aerobic and Resistance Training on Cancer Patients' Fatigue and Mobility. PTJ. 2025; 15(3):231-242.
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Wang et al. performed a meta-analysis on exercise ther-
apies for cancer patients to evaluate their effectiveness in
alleviating CRF and enhancing quality of life. The find-
ings indicated that exercise therapy markedly alleviated
fatigue symptoms and enhanced overall well-being. The
study highlights the significance of including physical
activity in comprehensive cancer care protocols, with
home exercise yielding comparable outcomes [15].

Kuehn et al. found that physical activity programs can
significantly alleviate CRF in children, adolescents, and
young adults. Regular participation in physical activity
decreased tiredness and enhanced the quality of life in
cancer patients [16]. Incorporating physical activity pro-
grams into holistic treatment regimens can mitigate the
impact of CRF.

Plinsinga et al. discovered that physical activity can
diminish the risk of cancer-related lymphedema (CRL)
in individuals with cancer. The research indicated that
workout cohorts with five or more lymph nodes exhib-
ited a diminished chance of developing CRL. Exercise
enhanced upper-body functionality, strength, lower-
body strength, tiredness levels, and general quality of life
[17]. The results support the endorsement of aerobic and
resistance training for cancer patients.

Deminice et al. examined the significance of physical
activity in cancer treatment in Brazil. It emphasized the
advantages of consistent physical activity, such as en-
hanced quality of life, reduced fatigue, and better thera-
peutic outcomes. Aerobic and resistance activities are
advised for cardiovascular health and the maintenance
of muscle strength. Exercise enhances mental and emo-
tional well-being by addressing psychosocial factors and
alleviating anxiety, depression, and stress during cancer
treatment. Healthcare professionals play a crucial role
in providing tailored fitness programs that cater to indi-
vidual patient needs and preferences. Healthcare prac-
titioners in Brazil should prioritize the implementation
of customized exercise regimens to enhance overall out-
comes and improve patients’ quality of life [ 18]. The out-
comes of this study align well with ours, as the aerobic
and resistance activities conducted by the cancer patients
resulted in a decrease in their degree of fatigue and an
improvement in quality of life.

Jung et al. examined the effects of structured exercise
therapy on CRF in pediatric patients undergoing stem
cell transplantation. The study utilized a RCT design, as-
signing patients to either an exercise intervention group
or a control group. The findings indicated that structured
exercise therapy markedly diminished fatigue levels and

PHYSICAL TREATMENTS

enhanced functional results, implying its potential to fa-
cilitate recovery [19]. According to our research, cancer
patients who exercise have less fatigue and decreased
disability. Our research examined the effects of physical
activity on different cancer patient populations, empha-
sizing its efficacy in alleviating fatigue, boosting quality
of life, and improving balance.

Conclusion

Exercise enhances the quality of life, physical activity,
and strength in cancer patients, alleviating weariness.
A multidisciplinary team must evaluate patients’ physi-
ological conditions and customize therapies according to
the etiology of weariness. Integrating physical activity
into cancer treatment improves overall health and qual-
ity of life.

Limitations of study

The study encountered constraints owing to restricted
public access to patient data, insufficient enrollment of
various cancer patients, inconsistent adherence to exer-
cise, and the absence of long-term follow-up after eight
weeks of therapy. Furthermore, certain patients were
discharged to their homes, leading to ongoing commu-
nication and the continuation of home visit sessions.
The study also lacked longitudinal follow-up and dem-
onstrated heterogeneity among cancer patients. Strate-
gies can be implemented to mitigate these restrictions
in future studies, such as encouraging cancer patients to
attend physical therapy centers after their hospital treat-
ment period to facilitate the process of reaching patients
and achieving better results with high accuracy. Regard-
ing commitment to exercises, we can educate caregivers
so they can remind patients to perform them.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee
of Palestine Ahliya University, Bethlehem, Palestine
(Code: CAMS/PTBR/3/132/2024) and the Universal
Trial Number (Code: U1111-1311-2461). All procedures
were carried out in compliance with the regulations of
the Helsinki Declaration. The 2008 Helsinki Declaration
was adhered to, and patients provided their informed
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