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Abstract

Background: Sarcopenia is considered an independent prognostic factor for overall survival and performance
status in head and neck cancer (HNC) receiving chemo-radiotherapy (CRT). CRT is known to cause sleep disturbances,
increased pain perception, depression leading to reduced quality of life (QOL). Exercise-based rehabilitation has emerged
as a promising strategy for improving outcomes in HNC. Our study aimed to evaluate effect of exercise on sarcopenia
and QOL in patients with HNC receiving CRT. Methodology: Seventy HNC patients, aged 40-70 years TNM stage
III- TVD receiving CRT, were randomized into two groups and received intervention for seven weeks. Intervention
Group, IG (n=40) received combined aerobic and resistance training according to the ACSM guidelines. Control Group,
CG (n=40) were advised to walk according to the NCCN guidelines. Sarcopenia was assessed using Bio Impedance
Analyser (BIA), muscle strength using JAMAR hand dynamometer and QOL by FACT H&N on pre CRT day 1 and
post 7 weeks. Wilcoxon signed-rank test and Mann-Whitney U test were used to assess within-group differences
and between-group comparisons respectively. Results: 80 participants with a mean age of 58.44 £3.75 years were
included. IG showed a smaller decrease in total skeletal muscle mass compared to CG with IGs total skeletal muscle
mass decreasing from 35 to 30 and CGs muscle mass decreasing from 40 to 21 (p<<0.001). QOL showed significant
improvement in CG from 66 to 61 (p <0.001). In contrast, IGs quality of life saw a minor, non-significant change from
62 to 61. Conclusion: Sarcopenia was lesser in IG compared to CG, highlighting the favourable impact of resistance
training and its inclusion in the HNC rehabilitation. However, CG demonstrated significant improvements in quality
of life as compared to IG suggesting that quality of life is a multifaceted construct that may not be directly correlated
with physical improvements alone.

Keywords: Head and Neck cancer- exercise-based rehabilitation- Sarcopenia- Quality of life

Asian Pac J Cancer Prev, 26 (5), 1653-1660

Introduction

Head and neck cancers (HNC) represent a diverse
group of malignancies that affect the oral cavity, pharynx,
larynx, nasal cavity, and salivary glands. These cancers
predominantly arise from squamous cells lining the
mucosal surfaces of the head and neck. HNC is a global
health concern, contributing significantly to the burden
of cancer-related morbidity and mortality worldwide [1,
2]. According to International Head and Neck Cancer
Epidemiology (INHANCE) consortium, head and neck

cancers rank as the sixth most common cancers globally,
accounting for more than 550,000 new cases each year
and approximately 380,000 deaths [3].

Due to the location and aggressiveness of these
tumors, patients often face challenges related to breathing,
swallowing, speech, and appearance, leading to profound
functional impairments and psychological distress [4]. The
treatment regimen for head and neck cancer often includes
surgery, radiation therapy, chemotherapy, or a combination
of these modalities, depending on the stage and location
of the tumor. Treatment aims to control the disease and
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prolong survival, but it is frequently accompanied by
significant morbidity [5, 6].

Chemotherapy is a cornerstone in the treatment of head
and neck cancer, particularly in advanced-stage disease
where curative surgery may not be feasible. The primary
role of chemotherapy is to shrink the tumor, control
disease progression, and alleviate symptoms, either as
a standalone treatment or in combination with radiation
therapy (chemoradiotherapy). Chemotherapy is often used
as part of concurrent chemoradiotherapy (CRT) to enhance
the radiosensitivity of cancer cells, thereby improving the
therapeutic effect of radiation [5, 7].

While chemoradiotherapy can be highly effective in
managing head and neck cancer, its benefits come with
a wide range of adverse effects [8]. Chemotherapeutic
agents are non-specific, meaning they attack not only
cancer cells but also healthy, rapidly dividing cells. This
results in significant toxicity, leading to a host of side
effects that severely impact the patient’s physical and
psychological well-being [8, 9].

The adverse effects of cancer treatment, particularly
chemotherapy and radiotherapy, are numerous and can
severely compromise a patient’s overall health and quality
of life [10]. Common side effects of chemotherapy include
nausea, vomiting, fatigue, anemia, immunosuppression,
and neuropathy. Radiation therapy can cause local
toxicities such as skin burns, mucositis, dysphagia, and
xerostomia (dry mouth), which are especially relevant in
head and neck cancer patients [10-12]. The side effects of
cancer treatment are not confined to immediate physical
symptoms but also extend to critical physiological and
psychological parameters such as decreased sleep quality,
and overall quality of life [13].

Sarcopenia, or the loss of skeletal muscle mass
and strength, is a significant complication in cancer
patients, especially those undergoing chemotherapy
and radiotherapy. In head and neck cancer patients,
sarcopenia is exacerbated by treatment-related dysphagia
and malnutrition, leading to rapid muscle depletion. This
muscle loss is not only a marker of malnutrition but also
an independent prognostic factor for poor outcomes,
including decreased survival rates and a higher risk of
treatment-related complications [14, 15].

Recent studies have reported that pretreatment
sarcopenia is frequently prevalent in both HNC individuals
[16-18]. Ameta-analysis reported that presence of
pre-treatment sarcopenia has a significant negative
impact on overall survival and relapse free survival
in HNC compared with its absence [17]. In addition
to this presence of pretreatment sarcopenia in HNC is
considered to be a significant predictor of incomplete
CRT or radiation breaks as they are more susceptible to
chemo and radiation therapy induced toxicities than their
non-sarcopenic counterparts [17-18]. Further clinically
significant increase in the incidence of sarcopeniawas
noted during the course of 7-week CRT program in Indian
subjects [19]. Researches have reported that sarcopenia is
a strong predictor of poor prognosis, poor disease specific
survival rate contributing to worst survival outcomes in
HNC patients receiving CRT [17-19]. Given the profound
impact of treatment on sarcopenia, and overall quality of
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life, interventions aimed at mitigating these effects are
crucial.

Exercise-based rehabilitation programs have emerged
as promising strategies for improving outcomes in cancer
patients [20]. A systematic review to evaluate the benefit
of physical activity interventions on HNC patients, both
during and following treatment, demonstrated an early
evidence to support the benefits of physical activity in
HNC [21]. Samuel et al in their study have observed that
structured exercise based interventions have a positive
effect functional capacity, and fatigue in HNC patients
receiving CRT [22]. Progressive resistance training during
CRT is proven to be feasible with favorable response to the
training sessions [23, 24]. Structured exercise programs
that incorporated combined training have been shown to
improve muscle mass, strength, physical performance,
and overall functional status in various groups of cancer
patients. [25, 26] However, there is a dearth in the evidence
regarding the effect of structured exercise programs
consisting of combined aerobic and resistance training in
head and neck cancer population.

The present randomized controlled trial (RCT)
aimed at evaluating the effects of structured exercise-
based rehabilitation on sarcopenia, and overall quality
of life in head and neck cancer patients undergoing
chemoradiotherapy.

Materials and Methods

Ethical Considerations

This study was a prospective, randomized controlled
trial designed to assess the effects of structured exercise-
based rehabilitation on sarcopenia, and quality of life
in patients with HNC undergoing concurrent CRT. The
study was conducted at Father Muller Medical College
Hospital, involving patients who were diagnosed with
locally advanced HNC (TNM stage I1I-IVb) and scheduled
to receive CRT as part of their treatment protocol. The
Father Muller Charitable Institutions Institutional Ethics
Committee approved the study protocol, and the study
adhered to the ethical standards outlined in the Declaration
of Helsinki. All patients provided written informed
consent after receiving a thorough explanation of the
study’s purpose, procedures, potential risks, and benefits.
Participation was voluntary, and patients were allowed
to withdraw at any time without consequences to their
ongoing medical care.

Eligibility criteria

The inclusion criteria for this study was as following:
adults aged 40-70 years, diagnosed with head and neck
cancer (TNM stage III-IVb), patients receiving concurrent
CRT, an Eastern Cooperative Oncology Group (ECOG)
performance score of 0-2, indicating the patient was
capable of performing self-care and participating in
physical activity, and the ability to understand and provide
informed consent. Exclusion criteria included a history of
other cancers or previous HNC treatment, uncontrolled
comorbid conditions (e.g., severe cardiac disease,
uncontrolled diabetes, or severe chronic obstructive
pulmonary disease), physical disabilities that precluded



participation in an exercise program, severe cognitive
or psychiatric disorders, and any contraindication to
participating in physical activity as determined by the
treating physician.

Randomization

Computer generated random numbered table was
used for sequencing Using block randomization, eligible
patients were divided into two groups: Intervention and
Control groups. The patients were divided into 5 blocks
with 8 patients in each group. A sealed opaque envelope
was used to conceal group information. This study
followed the CONSORT guidelines [27].

Intervention

The intervention and control groups received exercise
training according to their respective protocols. During the
seven-week exercise training period in the hospital during
chemoradiotherapy. The patients in both groups were
closely watched for any complications on a daily basis.

Intervention Group

The intervention group received a combined aerobic
and resistance exercise program during the course
of chemo-radiotherapy for a period of seven weeks.
The program was based on the exercise prescription
recommended by American College of Sports Medicine
(ACSM) guide lines [28], and protocol by Mustian et al.
[29]. The exercises were performed at a frequency-5days/
week (except on the day of chemotherapy) and intensity
of'3-5/10 RPE on modified Borg’s scale for 15-20minutes.
Aerobic exercise included brisk walking and resistance
exercises included resistance band training for the major
muscles of upper limb and lower limb done in two sets (1
set=8 to 15 repetitions) The exercises consisted of biceps
curl, triceps extension, overhead shoulder flexion, hip
flexion, quadriceps (knee extension), and hip abduction.

Control Group

The control group was recommended to walk,
3 times10-mins during the day for 5 days a week
which is 150mins/ week as recommended by National
Comprehensive Cancer Network (NCCN) guidelines
[30]. It was chosen as a low-intensity intervention aimed
at maintaining basic physical activity levels during
treatment. To make sure it stayed within the guidelines, the
intensity of these sessions was tracked and kept between
3 and 5 on the modified Borg’s scale. They were urged
to continue being as active as they could.

Outcome measures

Outcome measure were evaluated on day before
starting CRT and at 7 weeks after the end CRT. Upon
enrolment, baseline data were collected from all

Table 1. Characteristics of the Study Population
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patients, including demographic details, clinical history,
and baseline functional status. The primary outcomes
measured were sarcopenia, and quality of life.

Sarcopenia was assessed using three parameters:
skeletal muscle mass, muscle strength, and physical
performance. Skeletal muscle mass was measured using
a Bioelectrical Impedance Analyzer (BIA) and the
muscle strength was evaluated using a JAMAR hand
dynamometer to measure handgrip strength. Physical
performance was assessed using the Time-Up-and-Go
test (TUG). Additionally, the six-minute walk distance
(6MWD) test was used as a measure of overall functional
capacity.

Quality of life was evaluated using the Functional
Assessment of Cancer Therapy-Head & Neck (FACT-
H&N) questionnaire, a validated instrument that measures
physical, social, emotional, and functional well-being
specifically in patients with head and neck cancer.

Statistical Analysis

Statistical analysis was performed using SPSS software
(version 26.0). Continuous variables, such as skeletal
muscle mass, muscle strength, physical performance,
and quality of life scores, were summarized as mean
and standard deviation (SD). Categorical variables were
expressed as percentages. The Wilcoxon signed-rank test
was used to assess within-group differences and the Mann-
Whitney U test was used for between-group comparisons.
Effect sizes (ES) were calculated to determine the
magnitude of differences observed between the two
groups. Intention to treat analysis was used to address the
dropouts. A p-value of <0.05 was considered statistically
significant. Additionally, exploratory subgroup analyses
were conducted to evaluate whether the intervention
effects varied by age, gender, baseline fitness levels, and
cancer stage.

Results

The results of this randomized controlled trial provide
valuable insights into the effects of structured exercise-
based rehabilitation on sarcopenia, and overall quality
of life among head and neck cancer patients undergoing
chemo-radiotherapy. A total of 80 head and neck cancer
patients undergoing chemo-radiotherapy participated
in the study, with 40 individuals assigned to Control
Group (walking-based exercise) and 40 to Intervention
Group (combined aerobic and resistance training). The
demographic analysis revealed that the two groups were
at baseline. The characteristics of the study population are
represented in Table 1 and 2.

The study revealed significant differences in outcomes
related to sarcopenia, quality of life, and functional
capacity between the two groups and are shown in Table 3.

Control Group Intervention Group p value
Age in Years (Mean+SD) 54.59+11.10 54.26+10.43 0.899
Gender Frequency (%) Female 7(17.5) 11 (27.5) 0.43
Male 33 (82.5) 29 (72.5)
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Assessed for eligibility (n=86)

Included in the study (n=80)

Allocated to Intervention Group (n=40)

2 Dropout: Non Compliance

Completed (n=38)

Figure 1. CONSORT Flow Diagram

Table 2 Distribution of Cancer Types Among Study
Participants

Control Intervention  Total
Group Group

Ca Buccal Mucosa 11 6 17
Ca Base of Tongue 3 2 5
Ca Circoid 1 2 3
Ca Floor of Mouth 1 4 5
Ca Glottis 1 1 2
Ca hard palate 0 2 2
Ca Larynx 2 4 6
Ca Maxilla 2 3 5
Metastasis of Unknown 0 1 1
Origin of Neck

Ca Nasopharynx 1 1 2
Ca Oropharynx 1 3 4
Ca Parotid 2 0 2
Ca RMT 3 0 3
Ca Alveolus 1 0 1
Ca Supraglottis 1 2 3
Ca Tongue 10 8 18
Ca Tonsil 0 1 1

The progression of sarcopenia, as measured by skeletal
muscle mass and handgrip strength, indicated a notable
divergence between the groups. Intervention Group
showed a smaller decrease in total skeletal muscle mass
compared to Control Group, with Intervention Group’s
total skeletal muscle mass decreasing from 35 to 30 and
Control Group’s muscle mass decreasing from 40 to 21,
both with significant p-values of <0.001. The effect size
in Intervention Group (0.872) was larger, indicating that
resistance training had a more positive impact on muscle
retention compared to walking alone. Handgrip strength
in both hands also demonstrated that Control Group
experienced a more pronounced decline, particularly in
the right hand, with a large effect size of 0.871, while
Intervention Group showed a smaller, non-significant
reduction in both hands.
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Allocated to Control Group (n=40)

1 Dropout: Severe fatigue

Completed (n=39)

Quality of life, assessed by the FACT-H&N
questionnaire, showed significant improvement in Control
Group from 66 to 61 (p < 0.001) with a large effect size
of 0.724. In contrast, Intervention Group’s quality of life
saw a minor, non-significant change from 62 to 61. Despite
Intervention Group’s better physical outcomes, the impact
on perceived quality of life was more evident in Control
Group (Figure 1).

Functional capacity, measured by the Timed-Up-and-
Go (TUG) test and the Six-Minute Walk Test (6MWT),
demonstrated clear advantages for Intervention Group.
Intervention Group showed significant improvements in
both the TUG (from 7.45 to 6.50) and the 6MWT (from
420 to 480 meters), with large effect sizes of 0.773 and
-0.838, respectively. In contrast, Control Group exhibited
a decline in TUG performance, with times increasing from
7.60 to 13.00 seconds, and a moderate improvement in
the 6BMWT (from 370 to 420 meters). The overall results
convey that resistance training significantly improved
outcomes in Intervention Group compared to walking
alone in Control Group. This suggests that although
Control Group saw greater declines in physical parameters,
participants may have experienced improvements in other
areas, such as emotional or social well-being, potentially
contributing to a better overall perception of quality of life.

Discussion

Head and neck cancers (HNC) are among the most
challenging malignancies to treat due to their complex
location, aggressive nature, and the profound impact they
have on patients’ quality of life. The management of HNC
often involves multimodal treatments such as surgery,
radiation therapy, and chemotherapy, all of which can lead
to severe side effects that affect not only physical health
but also functional abilities and psychological well-being
thus affecting quality of life [31, 32].

Sarcopenia, and a decline in overall quality of life are
well-documented adverse effects of cancer treatment,
particularly in those receiving concurrent chemo-
radiotherapy (CRT) [14]. Exercise-based interventions,
particularly those incorporating resistance training, have
been shown to mitigate some of these negative effects by
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Table 3. Comparison of FACT-H&N, Hand Grip Strength, Total Skeletal Muscle, and BMI Pre- and Post-Intervention

PRE CRT POST CRT WSRT ES
Sarcopenia Intervention Group 1 3 <0.001 -0.83
Control Group 1 4 <0.001 0.871
P 0.012 <0.001
Effect Size -0.301 -0.827
Hand Grip Right Intervention Group 29 (4.448) 28 (2.965) 0.269
Control Group 28 (2.965) 20 (1.483) <0.001 0.871
p 0.637 <0.001
Effect Size 0.066 0.85
Hand Grip Left Intervention Group 28 26 0.108
Control Group 30 20 <0.001 0.871
P 0.526 <0.001
Effect Size 0.089 0.864
Total Skeletal Muscle Intervention Group 35(10.230) 30 (10.378) <0.001 0.872
Control Group 40 (7.413) 21 (4.893) <0.001 0.871
p 0.515 <0.001
Effect Size -0.092 0.766
Body Mass Index (BMI) Intervention Group 23 (2.076) 20 (2.965) <0.001 0.858
Control Group 24 (1.483) 20 (1.927) <0.001 0.871
p 0.168 0.239
Effect Size -0.194 -0.165
Functional Assessment of Cancer  Intervention Group 62 (8.896) 61 (10.030) 0.163
Therapy — Head & Neck Control Group 66 (8.896) 61 (11.501) <0.001 0.724
(FACT-H&N)
P 0.11 0.644
Effect Size -0.224 0.065
Timed Up and Go (TUG) (sec) Intervention Group 7.45 (1.400) 6.50 (1.039) <0.001 0.773
Control Group 7.60 (1.334) 13.00 (1.779) <0.001 -0.871
p 0.757 <0.001
Effect Size -0.044 -0.99
6 Minute Walk Test (6MWT) (m) Intervention Group 420 (74.130) 480.00 (88.956) <0.001 -0.838
Control Group 370.00 (44.478) 420.00 (70.423) <0.001 -0.79
p 0.031 0.006
Effect Size 0.302 0.385

improving muscle mass, strength, and physical function,
as well as enhancing overall well-being [33, 34].

The present randomized controlled trial was designed
to evaluate the effect of structured exercise-based
rehabilitation on sarcopenia, functional capacity and
quality of life in HNC patients undergoing CRT, comparing
a walking-only program with a combined aerobic and
resistance training program. In this study, the results
highlighted a clear distinction between the two groups in
terms of muscle preservation. Intervention Group, which
engaged in a combined aerobic and resistance training
regimen, exhibited a significantly smaller decrease in
skeletal muscle mass compared to Control Group, which
participated in walking-based exercise only.

Handgrip strength, another key indicator of sarcopenia,
further demonstrated the benefits of resistance training.
Control Group experienced a substantial decline in both
right and left-hand grip strength, indicating a marked
reduction in muscle strength. In contrast, Intervention

Group showed only a minor, non-significant reduction
in grip strength, particularly in the right hand. These
findings align with existing literature that emphasizes the
role of resistance training in countering muscle atrophy
and preserving muscle function in cancer patients [35].
Sarcopenia was lesser in the aerobic and resistance
training group when compared to the control. The
difference in effect sizes between the two groups
highlights the favourable impact of resistance training
on muscle mass and strength. In Samuel et al.’s study
[35], although sarcopenia was not directly measured,
the exercise group showed improvements in muscle
mass preservation, inferred through enhanced functional
capacity over 11 weeks. This aligns with the current
study’s findings, indicating that structured exercise can
mitigate sarcopenia in HNC patients undergoing CRT,
with more intensive programs delivering better outcomes.
Similarly, Avancini et al.’s systematic review [36] found
that combined aerobic and resistance training resulted
Asian Pacific Journal of Cancer Prevention, Vol 26 1657
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in improvements in skeletal muscle mass and strength,
suggesting that multimodal exercise programs are more
effective in combating sarcopenia compared to resistance
training alone, corroborating the benefits of combining
both exercise types as seen in the present study.

In contrast, Pérez et al.’s meta-analysis [37] reported
mixed results regarding muscle strength, with progressive
resistance training (RET) yielding more consistent
improvements in lower limb strength than in upper limb
strength, highlighting a smaller overall effect of RET.
This aligns with our findings, where lower-body exercises
showed more prominent improvements. While Satish et
al.’s study [38] did not assess sarcopenia directly, their
focus on functional capacity and grip strength revealed
moderate improvements in muscle maintenance with
multimodal exercise, reinforcing the current study’s
conclusions on the importance of resistance training for
muscle preservation.

Resistance training directly stimulates muscle
hypertrophy by inducing mechanical and metabolic
stress, which activates anabolic pathways and promotes
muscle protein synthesis, thereby mitigating the effects of
sarcopenia. This is critical for cancer patients, as muscle
mass and strength are strong predictors of overall survival
and treatment tolerance.

In present study, Quality of life, as measured by
the FACT-H&N questionnaire, yielded somewhat
surprising results. It was Control Group that demonstrated
significant improvements in quality of life as compared to
Intervention Group. This divergence suggests that quality
of life is a multifaceted construct that may not be directly
correlated with physical improvements alone.

In a review by Pérez IMM et al. [37], several studies
highlighted improvements in quality of life among
HNC survivors undergoing CRT through multimodal
exercise interventions, combining aerobic, resistance,
and flexibility exercises. However, the meta-analysis
presented a weak recommendation for exercise in
improving quality of life due to the heterogeneity across
studies. This contrasts with our study, where walking
alone significantly enhanced quality of life, suggesting
that even low-intensity exercise may be effective in
improving overall well-being in HNC patients. Similarly,
Avancini A et al.’s review [36] noted improvements in
quality of life through combined aerobic and resistance
training, though not all trials observed significant changes.
Our findings support the idea that even low-to-moderate
intensity exercises, like walking, can sufficiently boost
psychological components of quality of life without
drastically affecting physical fitness.

Satish et al. [38] further corroborated this, showing
that structured exercise programs led to significant
improvements in global health status, physical functioning,
and cognitive functioning, with moderate effect sizes,
while the control group saw a decline in these areas.
This resonates with the present study, where structured
exercise produced better outcomes in both mental and
physical Quality of life components. Similarly, Samuel
et al.’s study [35], which used the SF-36 questionnaire,
found significant increases in both Physical and Mental
Component Scores after 11 weeks of combined aerobic and
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resistance training, suggesting that more comprehensive
and prolonged exercise interventions can yield substantial
improvements in quality of life across both physical and
mental domains in HNC patients.

Lastly in present study functional capacity, assessed
through the Timed-Up-and-Go (TUG) test and the
Six-Minute Walk Test (6MWT), demonstrated clear
advantages for Control Group, reflecting the efficacy of
combined aerobic and resistance training in improving
mobility and endurance. These improvements suggest that
resistance training, in combination with aerobic exercise,
enhances both mobility and cardiovascular endurance,
which are critical components of functional capacity in
cancer patients.

On the contrary, the decline in TUG performance
in Intervention Group suggests that walking alone may
be insufficient to counteract the negative effects of CRT
on mobility and balance. The TUG test is a measure
of dynamic balance and lower-body strength, both of
which are heavily impacted by muscle loss and fatigue.
Without the inclusion of resistance training, Intervention
Group participants likely experienced greater muscle
loss, leading to a decline in functional mobility. Samuel
SR et al. [35] found that after an 11-week exercise
program, participants in the exercise group improved
their 6BMWT distance by 37 meters, while the control
group experienced a significant decline of 73 meters.
This highlights the impact of exercise in preserving and
enhancing functional capacity during and after CRT,
aligning with the present study’s findings These results
emphasize the role of structured exercise in maintaining
mobility and endurance in cancer patients undergoing
intensive treatments like CRT. Satish et al. [38] similarly
demonstrated that their experimental group achieved
better 6MWT results post-treatment, corroborating the
moderate effect size for functional improvements seen in
structured exercise programs across studies.

The findings of this study have important implications
for the design of rehabilitation programs for HNC
patients undergoing CRT. The superior performance of
the combined aerobic and resistance training regimen in
preserving muscle mass, improving functional capacity,
and reducing sarcopenia underscores the importance
of including resistance training in cancer rehabilitation
programs.

This study has several strengths, including its
randomized controlled design, the use of objective
measures for sarcopenia and its focus on a vulnerable
population with significant treatment-related side effects.
However, there are also limitations to consider. The
study’s relatively short duration may have limited the
ability to fully capture long-term benefits or potential
delayed effects of the interventions on quality of life.

In conclusion, sarcopenia was lesser in the Intervention
Group compared to the Control Group. However, Control
Group that demonstrated significant improvements
in quality of life as compared to Intervention Group.
Therefore thos is study demonstrates that structured
exercise-based rehabilitation, particularly incorporating
resistance training, can play a crucial role in mitigating
the adverse effects of CRT in head and neck cancer



patients. These findings highlight the importance of
integrating exercise into routine cancer care to improve
patient outcomes and suggest that more intensive exercise
regimens may offer greater benefits in terms of physical
performance, and muscle preservation. Further research
is needed to explore the optimal balance between exercise
intensity and quality of life and to investigate the long-term
effects of exercise interventions in this population.

Author Contribution Statement

All authors contributed to the by contributing to the
Protocol writing, Data Collection and Interpretation,
Writing and approving the manuscript

Acknowledgements

Ethical Approval
This study was approved by Father Muller Institutional
Ethics Committee

Availability of Data
Data will be available at request with the corresponding
author

References

1. Johnson DE, Burtness B, Leemans CR, Lui VWY, Bauman
JE, Grandis JR. Head and neck squamous cell carcinoma.
Nat Rev Dis Primers. 2020;6(1):92. https://doi.org/10.1038/
s41572-020-00224-3

2. Elkashty OA, Ashry R, Tran SD. Head and neck cancer
management and cancer stem cells implication. Saudi
Dent J. 2019;31(4):395-416. https://doi.org/10.1016/j.
sdentj.2019.05.010

3. Khetan P, Boffetta P, Luce D, Stucker I, Curado MP, Menezes
A, etal. Occupations and the Risk of Head and Neck Cancer:
A Pooled Analysis of the International Head and Neck
Cancer Epidemiology (INHANCE) Consortium. J Occup
Environ Med. 2019;61(5):397-404. https://doi.org/10.1097/
JOM.0000000000001563

4. Reyes IM, Arenilla MJ, Alarcon D, Jaenes JC, Trujillo
M. Psychological impact after treatment in patients
with head and neck cancer. Med Oral Patol Oral Cir
Bucal. 2023;28(5):e467-e473. https://doi.org/10.4317/
medoral.25878

5. Anderson G, Ebadi M, Vo K, Novak J, Govindarajan A, Amini
A.An Updated Review on Head and Neck Cancer Treatment
with Radiation Therapy. Cancers (Basel). 2021;13(19):4912.
https://doi.org/10.3390/cancers13194912

6. Yeh SA. Radiotherapy for head and neck cancer.
Semin Plast Surg. 2010;24(2):127-36. https://doi.
org/10.1055/s-0030-1255330

7. Sindhu SK, Bauman JE. Current Concepts in Chemotherapy
for Head and Neck Cancer. Oral Maxillofac Surg Clin
North Am. 2019;31(1):145-154. https://doi.org/10.1016/].
coms.2018.09.003

8. Amjad MT, Chidharla A, Kasi A. Cancer Chemotherapy.
[Updated 2023 Feb 27]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2024 Jan.

Available from: https://www.ncbi.nlm.nih.gov/books/
NBK564367/

9. Was H, Borkowska A, Bagues A, Tu L, Liu JYH, Lu Z, et
al. Mechanisms of Chemotherapy-Induced Neurotoxicity.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

DOI:10.31557/APJCP.2025.26.5.1653
Exercise Rehabilitation in Head and Neck Cancer

Front Pharmacol. 2022;13:750507. https://doi.org/10.3389/
fphar.2022.750507

Bhutani R, Singh R, Mishra A, Priya Baluni. The Adverse
Impact of Chemo-radiotherapy on the Quality of Life of Oral
Cancer Patients: A Review. Oral Oncol Rep. 2024;100544—4.
https://doi.org/10.1016/j.00r.2024.100544

Lee EM, Jiménez-Fonseca P, Galan-Moral R, Coca-
Membribes S, Fernandez-Montes A, Sorribes E, et al.
Toxicities and Quality of Life during Cancer Treatment in
Advanced Solid Tumors. Curr Oncol. 2023;30(10):9205-
9216. https://doi.org/10.3390/curroncol30100665
Supportive PD, Board PC. Oral Complications of Cancer
Therapies (PDQ®): Patient Version. 2024 Jun 6. In: PDQ
Cancer Information Summaries [Internet]. Bethesda (MD):
National Cancer Institute (US); 2002-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 65725/

Stein KD, Syrjala KL, Andrykowski MA. Physical and
psychological long-term and late effects of cancer. Cancer.
2008;112(11 Suppl):2577-92. https://doi.org/10.1002/
cncr.23448

Anjanappa M, Corden M, Green A, Roberts D, Hoskin P,
McWilliam A, et al. Sarcopenia in cancer: Risking more
than muscle loss. Tech Innov Patient Support Radiat Oncol.
2020;16:50-57. https://doi.org/10.1016/j.tipsr0.2020.10.001
Bergamaschi L, Marvaso G, Zaffaroni M, Vincini
MG, D’Ecclesiis O, Volpe S, et al. Prognostic Impact
of Sarcopenia’s Occurrence during Radiotherapy in
Oropharyngeal Cancer Patients. Cancers (Basel).
2023;15(3):723. https://doi.org/10.3390/cancers15030723
Thureau S, Lebret L, Lequesne J, Cabourg M, Dandoy S,
Gouley C, et al. Prospective Evaluation of Sarcopenia in
Head and Neck Cancer Patients Treated with Radiotherapy
or Radiochemotherapy. Cancers (Basel). 2021;(4): 11-13.
https://doi.org/10.3390/cancers13040753

Hua Xin, Liu Shan, Liao Jun-Fang, Wen Wen, Long Zhi-
Qing, Lu Zi-Jian, et al. When the Loss Costs Too Much:
A Systematic Review and Meta-Analysis of Sarcopenia in
Head and Neck Cancer. Front Oncol. 2020;(9):1561. https://
doi.org/10.3389/fonc.2019.01561

Ganju RG, Morse R, Hoover A, TenNapel M, Lominska
C. The impact of sarcopenia on tolerance of radiation and
outcome in patients with head and neck cancer receiving
chemoradiation. Radiother Oncolol. 2019;(137): 117-124.
https://doi.org/10.1016/j.radonc.2019.04.023

Chauhan NS, Samuel SR, Meenar N, Saxena PP, Keogh
JWL. Sarcopenia in male patients with head and neck cancer
receiving chemo-radiotherapy: a longitudinal pilot study.
Peer J. 2020;8:¢8617. https://doi.org/10.7717/peerj.8617
Roscoe CMP, Pringle A, Chandler C, Faghy MA, Barratt
B. The Role of Physical Activity in Cancer Recovery:
An Exercise Practitioner’s Perspective. Int J Environ Res
Public Health. 2022;19(6):3600. https://doi.org/10.3390/
ijerph19063600

Capozzi LC, Nishimura KC, McNeely ML, Lau H,
Culos-Reed SN. The impact of physical activity on
health-related fitness and quality of life for patients with
head and neck cancer: a systematic review. Br J Sports
Med. 2016;50(6):325-338. https://doi.org/10.1136/
bjsports-2015-094684

Samuel SR, Maiya AG, Fernandes DJ, Guddattu V, Saxena
PP, Kurian JR, et al. Effectiveness of exercise-based
rehabilitation on functional capacity and quality of life in
head and neck cancer patients receiving chemo-radiotherapy.
Support Care Cancer. 2019;27(10):3913-3920. https://doi.
org/10.1007/s00520-019-04750-z
Lonkvist CK, Vinther A, Zerahn B, Rosenbom E, Deshmukh
AS, Hojman P, et al. Progressive resistance training in

Asian Pacific Journal of Cancer Prevention, Vol 26 1659



Cherishma D Silva et al

head and neck cancer patients undergoing concomitant
chemoradiotherapy. Laryngoscope Investig Otolaryngol.
2017;2(5):295-306. https://doi.org/10.1002/1i02.88

24. Parent-Roberge H, Fontvieille A, Maréchal R, Wagner R,
Fiilop T, Pavic M, et al. Effects of combined exercise training
on the inflammatory profile of older cancer patients treated
with systemic therapy. Brain Behav Immun. 2020;2:100016.
https://doi.org/10.1016/j.bbih.2019.100016

25. Rodriguez-Cafiamero S, Cobo-Cuenca Al, Carmona-
Torres JM, Pozuelo-Carrascosa DP, Santacruz-Salas E,
Rabanales-Sotos JA, et al. Impact of physical exercise in
advanced-stage cancer patients: Systematic review and meta-
analysis. Cancer Med. 2022;11(19):3714-3727. https://doi.
org/10.1002/cam4.4746

26.Law TD, Clark LA, Clark BC. Resistance Exercise to Prevent
and Manage Sarcopenia and Dynapenia. Annu Rev Gerontol
Geriatr. 2016;36(1):205-228. https://doi.org/10.1891/0198-
8794.36.205

27. Schulz KF, Altman DG, Moher D. Consort 2010 statement:
Updated guidelines for reporting parallel group randomised
trials. Bmj. 2010;340:¢332. https://doi.org/10.1136/bmj.
c332.

28. ACSM’s guidelines for exercise testing and prescription.
8th ed. Baltimore: Lippincott, Williams, & Wilkins; 2010.
American College of Sports Medicine; pp. 228-9.

29. Mustian KM, Sprod LK, Janelsins M, Peppone LJ, Mohile
S. Exercise Recommendations for Cancer-Related Fatigue,
Cognitive Impairment, Sleep problems, Depression, Pain,
Anxiety, and Physical Dysfunction: A Review. Oncol
Hematol Rev. 2012;8(2):81-88. https://doi.org/10.17925/
0hr.2012.08.2.81

30. Berger AM, Fernandez-Robles C, Murphy BA. NCCN
Clinical Practice Guidelines Cancer-related fatigue. J
Natl Compr Canc Netw. 2010:8(8):904-31. https://doi.
org/10.6004/jncen.2010.0067

31. LiQ, Tie Y, Alu A, Ma X, Shi H. Targeted therapy for head
and neck cancer: signaling pathways and clinical studies.
Signal Transduct Target Ther. 2023;8(1):31. https://doi.
org/10.1038/s41392-022-01297-0

32. Amaral MN, Faisca P, Ferreira HA, Gaspar MM, Reis CP.
Current Insights and Progress in the Clinical Management of
Head and Neck Cancer. Cancers (Basel). 2022;14(24):6079.
https://doi.org/10.3390/cancers 14246079

33. Zhao SG, Alexander NB, Djuric Z, Zhou J, Tao Y, Schipper
M, et al. Maintaining physical activity during head and neck
cancer treatment: Results of a pilot controlled trial. Head
Neck. 2016;38(Suppl 1):E1086-96. https://doi.org/10.1002/
hed.24162

34.Kok A, Passchier E, May AM, van den Brekel MWM, Jager-
Wittenaar H, Veenhof C, et al. Feasibility of a supervised
and home-based tailored exercise intervention in head and
neck cancer patients during chemoradiotherapy. Eur J Cancer
Care. 2022;31(6):e13662. https://doi.org/10.1111/ecc.13662

35. Samuel SR, Maiya AG, Fernandes DJ, Guddattu V, Saxena
PUP, Kurian JR, et al. Effectiveness of exercise-based
rehabilitation on functional capacity and quality of life in
head and neck cancer patients receiving chemo-radiotherapy.
Support Care Cancer. 2019;27(10):3913-3920. https://doi.
org/10.1007/s00520-019-04750-z

36. Avancini A, Borsati A, Belluomini L, Giannarelli D, Nocini
R, Insolda J, et al. Effect of exercise across the head and
neck cancer continuum: a systematic review of randomized
controlled trials. Support Care Cancer. 2023;31(12):670.
https://doi.org/10.1007/s00520-023-08126-2

37. Pérez IMM, Pérez SEM, Garcia RP, Lupgens DZ, Martinez
GB, Gonzalez CR, et al. Exercise-based rehabilitation on
functionality and quality of life in head and neck cancer

1660 Asian Pacific Journal of Cancer Prevention, Vol 26

survivors. A systematic review and meta-analysis. Sci Rep.
2023;13(1):8523. https://doi.org/10.1038/s41598-023-
35503-y

38. Satish MS, Vidhubala E, Veeraiah S, Vijay S, Krishnamurthy

A, Selvaluxmy G. Effectiveness of Structured Exercise
Intervention in Cancer-Related Fatigue among Oral Cavity
Cancer Patients: Randomized Controlled Trial. Indian J
Med Paediatr Oncol.. 2023;45(3):219-232. https://doi.
org/10.1055/s-0043-1766134

opere)

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.



