2026 (Agosto), Retos, 81,118-131

ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Effects of isometric strength training in people with cancer: a
systematic review

Efectos del entrenamiento de fuerza isométrica en personas con cdncer: una revision
sistemdtica

Authors

Aarén Gémez-Parra !
Adrian Moreno-Villanueva 2
Boryi A. Becerra-Patifio 13
Carlos Navarro-Martinez !
José Pino-Ortega !

1University of Murcia (Spain)
2]sabel I University, Burgos, Spain
3 National Pedagogical University
(Colombia)

Corresponding author:
Carlos Navarro Martinez
c.navarromartinez@um.es

Received: 19-11-25
Accepted: 12-05-26

How to cite in APA

Gomez Parra, A, Moreno-Villanueva, A, Becerra-
Patifo, B. A, & Pino-Ortega, ]. (2026). Effects of
isometric strength training in people with cancer:
a systematic review. Retos, 81, 118-131.
https://doi.org/10.47197 /retos.v81.118162

Y Ay .,
Lot

Abstract

Introduction: Isometric strength training was proposed as a safe alternative for individuals
with restricted mobility or limited access to equipment. However, its specific effects in people
with cancer had not been synthesized.

Objective: The objective was to summarize the effects of isometric strength training in people
with cancer and to derive practical recommendations for its implementation in clinical and
community settings.

Methodology: A systematic review was conducted following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines. Electronic databases, including PubMed,
Scopus and Web of Science, were searched for studies published up to 23 September 2024.
Methodological quality was assessed with the Physiotherapy Evidence Database scale in pre-
test-post-test trials with randomly allocated experimental and control groups.

Results: Of 262 records identified, 13 studies met the inclusion criteria, involving 1,021 partic-
ipants, 371 of whom received isometric strength interventions. Most programs targeted women
with breast cancer and emphasized upper-limb isometric exercises. At least half of the studies
assessed handgrip strength, and interventions typically lasted eight or more weeks with one-
hour sessions.

Discussion: The reviewed programs generally improved muscle strength and selected func-
tional outcomes, in line with previous resistance training research in oncology, but considera-
ble variation in exercise type, volume and supervision limited direct comparisons between
studies.

Conclusions: Isometric strength training appears to be feasible and adaptable for people with
cancer and shows promising benefits, but future trials should standardize program design and
outcome measures to optimize its implementation.
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Resumen
I
Introduccién: El entrenamiento de fuerza isométrica se propuso como una alternativa segura

para personas con movilidad restringida o con acceso limitado al equipamiento. Sin embargo,
sus efectos especificos en personas con cancer no habian sido sintetizados.

Objetivo: El objetivo fue resumir los efectos del entrenamiento de fuerza isométrica en per-
sonas con cancer y derivar recomendaciones practicas para su implementacioén en contextos
clinicos y comunitarios.

Metodologia: Se llevé a cabo una revisién sistematica siguiendo las directrices de los ftems de
Referencia Preferidos para Publicaciones de Revisiones Sistematicas y Metaanalisis. Se realiza-
ron buisquedas en bases de datos electrénicas, incluyendo PubMed, Scopus y Web of Science, de
estudios publicados hasta el 23 de septiembre de 2024. La calidad metodoldgica se evalué con
la escala de la Base de Datos de Evidencia en Fisioterapia en ensayos con medidas pre y post
intervencion y asignacion aleatoria a grupos experimental y de control.

Resultados: De 262 registros identificados, 13 estudios cumplieron los criterios de inclusion,
con un total de 1.021 participantes, de los cuales 371 recibieron intervenciones de entrena-
miento de fuerza isométrica. La mayoria de los programas se dirigieron a mujeres con cancer
de mama y enfatizaron ejercicios isométricos de las extremidades superiores. Al menos la mitad
de los estudios evaluaron la fuerza de prensién manual, y las intervenciones tuvieron, por lo
general, una duracién igual o superior a ocho semanas con sesiones de una hora.

Discusion: Los programas revisados mejoraron, en general, la fuerza muscular y ciertos resulta-
dos funcionales, en consonancia con investigaciones previas sobre entrenamiento de fuerza en
oncologia, pero la considerable variacién en el tipo de ejercicio, el volumen y la supervisién
limité las comparaciones directas entre estudios.

Conclusiones: El entrenamiento de isométrico pareci6 ser viable y adaptable para personas con
cancer y mostré beneficios prometedores, pero los ensayos futuros deberian estandarizar el
disefio de los programas y las medidas de resultado para optimizar su implementacidon.

Palabras clave

Cancer; ejercicio; entrenamiento isométrico; funcionamiento fisico; calidad de vida.
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Introduction
___________________________________________________________________________________________________________________________|
Cancer is a major contributor to global disease and mortality, with more than 20 million new cases iden-
tified and 9.7 million deaths per year worldwide (Bray et al., 2024). Despite advances in cancer thera-
pies, which have dramatically improved survival rates, the burden of the disease remains significant,
not only because of the high number of deaths, but also because of the lasting sequelae faced by survi-
vors (Siegel et al., 2020). Cancer treatments, which include chemotherapy and radiation therapy, often
cause side effects that negatively impact physical fitness. These effects can manifest as fatigue (Bower,
2014), muscle weakness and decreased functional capacity, which in turn affect the quality of life of
cancer survivors (Santos-Olmo et al,, 2019), and can even cause sarcopenia and osteoporosis, increasing
the risk of falls and fractures in survivors (Brown et al., 2014; Rock et al., 2012).

Cancer rehabilitation is essential at all stages of cancer diagnosis and treatment as it addresses physical
impairments and progressive disability, which are often exacerbated by the rapidly aging population
(Cheville et al., 2020). Rehabilitation as physical exercise, therefore, has become a beneficial interven-
tion to improve muscle strength, physical function, and overall well-being in cancer patients and survi-
vors (Chongaway, 2021; Soriano-Maldonado et al., 2019; Pino-Ortega et al.,, 2025). As also, it has proven
to be an effective strategy to mitigate these adverse effects and improve the overall health of oncology
patients.

Several studies have shown that regular exercise can reduce fatigue, improve physical capacity and qual-
ity of life, and decrease the incidence of cancer recurrence and cancer-specific mortality (Schmitz et al,,
2010; Speck et al., 2010). Physical activity is increasingly recognized as a vital component of cancer care,
with numerous studies demonstrating its benefits in reducing treatment-related side effects, improving
physical function, and enhancing psychosocial well-being (Tsuji et al., 2021; Twomey et al., 2018).
Among the various exercise modalities, strength training has been particularly effective in counteracting
muscle atrophy and strength loss associated with cancer and its treatments (Courneya et al., 2007; De
Backer, 2009; Safran et al,, 2022; Sweegers et al., 2019). Similarly, there is a systematic review that anal-
yses the effects of strength training in prostate cancer patients undergoing treatment, concluding that
significant changes have been found in several variables such as strength, physical performance, muscle
mass, and cardiovascular and respiratory health (Anishchenko-Halkina et al., 2024; Sande-Rivadulla et
al.,, 2024).

Despite the benefits of strength training, traditional dynamic exercises may not be suitable for all cancer
patients, especially those with severe physical limitations or undergoing intensive treatments (Bettariga
etal,, 2023) or who have colon cancer (Jones et al., 2010; Van Rooijen et al., 2018). [sometric exercises,
which involve muscle contractions without joint movement, offer an alternative that can be performed
safely even in restricted environments or by people with restricted mobility (Lund et al., 2019; Schulz
etal, 2018; Navarro-Martinez et al., 2025). In this context, isometric strength training has emerged as a
promising intervention due to its multiple benefits, which include improved muscle strength, joint sta-
bility, and cardiovascular functioning (Kubo et al., 2006; Oranchuk et al., 2019). The stability and con-
trolled nature of isometric exercises can offer unique advantages, particularly for individuals with lim-
ited mobility or those recovering from surgery (Vang & Niznik, 2020). This type of training, which in-
volves muscle contraction without joint movement, may be particularly suitable for people with cancer
(de Lima et al., 2016), who often face physical limitations that make it difficult to participate in dynamic
exercise (Adamsen et al., 2009).

Studies on isometric strength training in cancer patients are still limited, but preliminary research indi-
cates that it may be beneficial in improving muscle strength and quality of life (Juvet et al., 2017). In
addition, this type of training may be safer and more accessible for patients who have mobility re-
strictions or are in early stages of recovery (Tian et al,, 2016). However, there is a lack of specific pro-
grams incorporating isometric strength training for this population, and current studies generally do
not address the particular needs of cancer patients and survivors (Cormie et al., 2017; S et al., 2017).

The integration of isometric strength training into rehabilitation programs holds great promise for im-
proving the physical health and quality of life of cancer patients and survivors. To our knowledge, no
systematic review has been reported that considers the effectiveness of isometric strength training pro-
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grams in cancer survivors. This review took into consideration studies focused on the collection of sci-
entific evidence in search of a better understanding of this topic. Therefore, this systematic review aims
to evaluate the development and effectiveness of isometric strength training intervention programs de-
signed specifically for cancer patients and survivors. The main objectives, therefore, are to synthesize
the existing evidence on the outcomes of isometric training in this population and to provide recom-
mendations for implementing such programs in clinical and community settings.

Method
|

Experimental Approach to the Problem

This systematic review was reported in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines and guidelines for performing systematic reviews in
sport sciences (Rico-Gonzalez et al., 2022).

Information Sources

A systematic search was conducted in four major databases (PubMed, Scopus, and Web of Science) to
identify articles published from January 2000 through September 23, 2024,

Search Strategy

The PICO (Participants, Problem, or Population - Intervention or Exposure - Comparison, Control, or
Comparator - Qutcome|[s]) design was used to provide an explicit statement of the question. The authors
were not blinded to journal names or manuscript authors. The following search terms were used: ("can-
cer" OR "oncology" OR "oncologic" OR "oncological") AND ("isometric strength"” OR "isometric training"
OR "isometric force" OR "isometric exercise" OR "isometric activity” OR "isometric resistance").
Eligibility criteria

Two authors (AGP) and (AMV) conducted the search independently and compared their results to en-
sure that they had identified the same articles. Next, the identifying information for the articles was
downloaded using filters (title, authors, date, and database) and transferred to an Excel spreadsheet
(Microsoft Corporation, Redmond, WA, USA), with duplicates removed. The remaining articles were in-
dependently screened for meeting inclusion and exclusion criteria (Table 1). Moreover, relevant articles
not previously identified were also screened in an identical manner and further studies that complied
with the inclusion-exclusion criteria were included and labelled as “included from external sources”.
Furthermore, any disagreements (5% of the total number of documents) regarding the final inclu-
sion/exclusion status of all documents were resolved through academic discussion during both the se-
lection and inclusion phases. Throughout this process, the two independent authors simultaneously an-
alysed the articles according to the criteria established in the order shown in Table 2. This process was
systematized in Excel following the protocol of other reviews (Becerra-Patino et al., 2026).

Table 1. Inclusion/exclusion criteria.

Topic Inclusion Exclusion Search coherence

Population Adults who suffer from some type People without cancer cancer QR oncology QR
of cancer. oncologic OR oncological

"Isometric strength" OR

Studies with isometric strength "isometric training” OR

Intervention or intervention program Studies that did not apply isometric force in any of "isometric force" OR "isometric

exhibition Studies with pre-post isometric the cases. exercise" OR "isometric

strength exercises activity" OR "isometric

resistance”
Results extracted from opinions, interviews,
observations, perceptions, or experiences during a
Results Outcomes related to Cancer and certain program.
isometric strength Program proposals without considering people

with any cancer.
Study protocols.

Randomized controlled trials or
parallel trials
Peer-reviewed, original, full-text Articles written without peers, reviewing the

studies complete original text studies.

Study design Non-randomized controlled trials or parallel trials

Other critics
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Data extraction

Data extraction was prepared using an Excel spreadsheet in accordance with the Cochrane Consumers
and Communication Review Group’s data extraction template (Group, 2016). The spreadsheet was used
to assess inclusion and exclusion requirements for all selected studies. The process was independently
conducted by the two authors (A.G.-P) and (A.M.-V). Any disagreement regarding study eligibility was
resolved in a discussion by a third author (J.P.-0). Full text articles that were excluded from the analysis
were recorded with reasons for exclusion. All records were stored in the spreadsheet.

Extracted information and variables of interest

Alist of the articles included in the data sheet and qualitative synthesis is reported in Table 2. The Table
2 cluster information about the aim of the studies, pre-post variable isometric strength results (cancer
type, body part and tests), isometric strength results in intervention program (participant characteris-
tics, cancer type, time in Weeks, isometric strength exercises), instrumentation results (cancer type, tool
and instrumentation), and conclusions.

Identification and selection of studies

A total of 262 original articles, of which 73 were duplicates. Thus, a total of 189 unique articles were
identified. After checking titles and abstracts, 33 articles were excluded because they did not meet in-
clusion criteria number five. The full text of the remaining 156 articles was then analysed; 16 articles
was excluded because they did not meet inclusion criteria number one, 20 articles were excluded be-
cause they did not meet inclusion criteria number two, 34 articles were excluded because they did not
meet exclusion criteria number three, and 68 were excluded because they did not meet exclusion crite-
ria number four. Thus, a total of 13 articles met all the inclusion criteria and were included in the final
qualitative synthesis (Figure 1).

Figure 1. Identification of studies via databases and registers

Identification of studies via databases and registers

Records removed before screening:
Duplicate records removed
(n=73)

_ > Records marked as ineligible by

Databases (n = 262) automation tools (n = 0)

Records removed for other

Records identified from*:

reasons (n = 0)

] [ Identification ]

Records screened N No full text available
(n=189) " (n=33)
B l
g
E Reports sought for retrieval N Reports not retrieved
= (n=156) » n=5)
l Reports excluded: (n= 138)
Reports d for eligibility .
PO ass(:siel 5 10 )r ehiglbilty - They do not mention cancer: (n=
— 16
- They do not study 1sometric
) strength erther in the application of a
k-l program or in the evaluation: (n =
= . . 54).
e Studies included in review | - They are not randomuzed controlled
| (n=13) trials: (n = 68).

Assessment of study methodology

On the other hand, the Physiotherapy Evidence Database (PEDro) scale was used to assess the method-
ological quality of pre-test post-test studies with experimental (EXP) group and control (CON) groups
randomly selected. The scale scores the internal study validity in a range of 0 (low methodological qual-
ity) to 10 (high methodological quality). The score that each section receives can be from 0 (“no”) to 1
(“yes™), depending on the quality obtained by each point. Ten items are measured in the scale.
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Table 2. PEDro scale with the different items added in the revision.
Reference 1 2 3
Artene etal. (2017)
Bell etal. (2021)
Burtin et al. (2017)
De Oliveira et al. (2020)
Dotevall et al. (2023)
Esteban-Simén et al. (2021)
Hashem et al. (2020)
Krukowska et al. (2010)
Leafetal. (2003)
Lonbro etal, (2011)
Lopez-Garzon et al. (2022)
Rief et al. (2014)
Sweeney et al. (2019)
Note: Item 1 = subjects were randomly allocated to groups (in a crossover study, subjects were randomly allocated an order in which
treatments were received); Item 2 = allocation was concealed; Item 3 = the groups were similar at baseline regarding the most important
prognostic indicators; Item 4 = there was blinding of all subjects; Item 5 = there was blinding of all therapists who administered the
therapy; Item 6 = there was blinding of all assessors who measured at least one key outcome; Item 7 = measures of at least one key
outcome were obtained from more than 85% of the subjects initially allocated to groups; Item 8 = all subjects for whom outcome
measures were available received the treatment or control condition as allocated or, where this was not the case, data for at least one key
outcome was analysed by “intention to treat”; Iltem 9 = the results of between-group statistical comparisons are reported for at least one
key outcome; Item 10 = the study provides both point measures and measures of variability for at least one key outcome.
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Results
[

Isometric strength as a pre-post variable

After analysing the related articles, there is no clear trend of one type of cancer predominating over the
rest, although we can highlight the articles that use several types of cancer such as lung (Burtin et al,,
2017), colon cancer (Lopez-Garzon et al., 2022) and renal (Leaf et al., 2003). Also, cancer specific breast
cancer which two stand out (Esteban-Simon et al.,, 2021; Sweeney et al.,, 2019). However, with isometric
strength as a pre-post variable in people with cancer, there is a clear predominant trend in upper body
isometric strength exercises (De Oliveira et al,, 2020; Esteban-Simén et al,, 2021; Lopez-Garzon et al,,
2022; Leaf et al., 2003; Sweeney et al.,, 2019) with respect to lower body (Burtin et al., 2017; Lonbro et
al,, 2013). With respect to upper body exercises, manual grip (Esteban-Simén et al., 2021; Leaf et al.,,
2003) and isometric shoulder strength exercises (De Oliveira et al.,2020; Sweeney et al., 2019) stand
out in equal parts without a clear tendency for one to stand out over the other. Another variable to high-
light would be isometric abdominal strength, with an article addressing that issue (Lopez-Garzon et al,,
(2022). Finally, mention that the main lower body exercise would be isometric quadriceps extension
strength (Burtin et al.,, 2017; Lonbro et al., 2013) (Table 3).

Table 3. Isometric strength pre-post variable.

Study Cancer type Body location Tests
Bustin et al. (2017) Lunge Lower limb Peak isometric strength in quadriceps (3 seconds)
De Oliveira et al. (2020) Various Upper limb Maximal voluntary isometric contraction (MVIC) of shoulder.

Esteban-Simén et al. (2021) Breast Upper limb Handgrip strength and peak isometric strength

Lonbro etal. (2013) Various Lower limb Maximal voluntary knee extensor (KE) and flexor (KF) strength
Lopez-Garzon et al. (2022) Colon Upper limb Isometric abdominal strength

Leafetal. (2003) Kidney Upper limb Hand grip strength
Sweeney et al. (2019) Breast Upper limb Shoulder (Flexion, externa;zgﬂcigge;)nal rotation and horizontal

Isometric strength in an intervention program

After analysis a total of 371 participants were identified within intervention programs that included
isometric strength. Within the programs it is concluded that there is a predominance towards breast
cancer (Artene et al. 2017; Bell et al. 2021; Krukowska et al. 2010) followed by the combination of var-
ious types of cancer (Rief et al. 2014; Hashem et al. 2020), as we see in Table 2. The time spent in the
programs have been different, ranging from a minimum of 8 weeks (Dotevall et al., 2023) to a maximum
of 24 weeks (Rief et al. 2014). There is no correlation between sessions per week; number of exercises;
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sets and repetitions, except for the duration of sessions which agree on 1 hour a session in several arti-
cles (Bell et al. 2021; Krukowska et al. 2010). Isometric strength exercises have been totally different,
but whose conclusions give value due to the fact that the exercises improve their quality of life such as
fitness improvements (Bell et al.,, 2021; Hashem et al., 2020) and pain relief (Rief et al., 2014) (Table 4).

Table 4. Isometric strength in an intervention program.

Study Characteristics of the participants Cancer type

Duration

(weeks) Exercises Conclusions

N=165. All women with breast cancer
(ER+/PR}/HER?2, after surgery
and chemotherapy, on antiestrogenic

Artene etal. medication). They were all experiencing the

Breast

The exercise protocol for
oncological nutritional
intervention is essential

x7 isometric balance

12 exercises for 4

(2017) effects of chemotherapy or anti-estrogen minutes during chemotherapy and
therapy, which could lead to weight gain and antiestrogenic treatment.
other health problems.
N= 52 (5310 years old; BMI (27.5+5.4 Unilateral isometric Asr;:sﬁzrlfés/evvferzggiﬁilzie}dz
ig-m— 2)_ OVereight i)ased on.BI:/II. strength of the significant fitness
Bell et al. (2021) (27.5£5.4 kg'm- 2), and Breast 20 biceps (forearm improvements and may

abdominally obese (waist circumference:
94.3+13.7 cm)

flexion) and
quadriceps (knee
extension)

represent a more realistic goal
for patients during active
treatment.

N= 47 males. Participants were adult
patients diagnosed with tumors of the
tonsils, base of tongue, hypopharynx, or
larynx who had undergone external beam Head/Neck
radiotherapy (EBRT) + brachytherapy or
chemotherapy. All participants had difficulty
swallowing (dysphagia)

Dotevall et al.
(2023)

The results of the study
indicate that HLE alone cannot
. be considered an effective
8 Shal;iz:ﬁig_hﬁ rehabilitation effort in patients
with mild to severe dysphagia
following oncologic treatment
of HNC.

N= 33 females (mean 52.0+8.1 years) after
mastectomy with lymphoedema of the arm.

Krukowska et al. 23 women (70%) were classified as having

Breast

Complex decongestive
physiotherapy is an effective
method to reduce

Isometric and active
exercises of

(2010) type I lymphoedema. 10 women (30%) had themusclelz of the lymphoedema in women after
type Il lymphoedema. nec mastectomy.

An isometric exercise
intervention tailored to people
with abdominal cancer has the

Hashem et al. N= 13 (10 males, 3 females (39-77 years). . %10 multi-joint pot.ential t.o be ac.ceptable to
Participants had multiple cancer diagnoses  Various 12 . perioperative patients to help
(2020) ) . - exercises . . - .
and a history of elective surgeries. increase their physical activity
as well as assist with
emotional and psychological
recovery.
N=60 (61.3+10.9 years; 33 males, 24 Isometric strength training of
females). All patients had histologically Paravertebral native muscles may improve
Riefetal. (2014) confirmed cancer with solitary or multiple ~ Various 24 muscles pain relief over a 6-month

bone metastases located in the thoracic or
lumbar segments of the spine or sacrum.

period in patients with stable
spinal metastases.

Note: HLE: head-lift exercise; HNC: head and neck cancer; BMI: Body Mass Index; ER: Estrogen Receptor; PR: Progesterone Receptor; HER2:
Human Epidermal growth factor Receptor; EBRT: External Beam Radiation Therapy; kg-m: kilogram meters.

The main characteristics of the intervention programs are shown in Table 5, detailing that there is het-
erogeneity in the number of sessions per week and total weeks that the training lasted, as well as the
duration of the training ranging from a minimum of 30 minutes to a maximum of 120 minutes.

Table 5. Intervention program considerations.

Study Sessmn/wgek or total Training duration Exercises Sets/reps
sessions
Artene etal. (2017) 7 sessm(r;s/week 1 min4 timesaday  x7 different exercises )
2 sessions/week Strength and endurance  15-30 min strength and strength 1-
Bell etal. (2021) (12 weeks) Th 2 sets of 10 to 20 reps
. Isometric and isokinetic Isometrics (60 seconds x3)
Dotevall etal. (2023) 21 sessions/week (8weeks) - head and neck exercises Isokinetic (30 reps)
Hashem et al. (2020) - 90-120min Involvement of all muscle -
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10 total sessions. (10 days).

Active and passive exercises: Isometric upper body,
Krukowska et al. (2010) These exercises were 1h abdomen and breathing -
performed for 10-15 minutes, exercises

three times a day.

. x3 isometric strength . , .
3 sessions/week. Two weeks - § Depending on the physiotherapist's
30m exercises

Rief et al. (2014) of training () assessment

Instruments used in both variables

The instrumentation used in both the pre and post-test variable, as well as in the isometric strength
intervention program there is a predominance of the dynamometer (Bustin et al 2017; Bell et al 2021;
De Oliveira et al. 2020; Esteban-Simon et al 2021; Leaf et al 2003; Lonbro et al 2013; Sweeney et al
2019). As shown in Table 6, with more than 50% of the analysed articles have used this grip force grasp-
ing tool.

Table 6. Instruments used in both searches.

Author’s Cancer type Device Device characteristics
Artene etal. (2017) Breast Physical test Friedman Test, ther;;/;ll:h Wilcoxon signed-
Dynamometer and linear variable
Bell et al. (2021) Breast differential transformer nd
(LVDT)
Bustin et al. (2017) Lung Dynamometer Biodex Medical Corporation, Shirley, NY
De Oliveira et al. (2020) Various Dynamometer EMG 830c
Dotevall et al. (2023) Head/Neck Physical test The Shaker head-lift exercise (HLE)

TKK 5401 Grip-D, Takei Scientific

Esteban-Simon et al. (2021) Breast Dynamometer Instruments Co., Ltd., Niigata, Japan
Hashem et al. (2020) Various Qualitative test nd
Krukowska et al. (2010) Breast Goniometer nd
Leafetal. (2003) Kidney Dynamometer Jamar, Clinton, NJ
Lonbro etal. (2013) Various Dynamometer nd
Lopez-Garzon et al. (2022) Colon Ultrasound MyLab 25; Esaote I\;Itea(i}l,cal System, Genova,
Riefetal. (2014) Various Scale Visual analog scale (VAS)
Sweeney et al. (2019) Breast Dynamometer MicroFET®3, Hoggan Scientific, LLC, USA

Note. nd = not described.

Discussion

. ______________________________________________________________________|
The integration of isometric strength training into rehabilitation programs holds great promise for im-
proving the physical health and quality of life of cancer patients and survivors, where it has been defined
that there is no correlation between sessions per week, number of exercises, sets and repetitions. This
is the first systematic review that addresses an isometric strength intervention program with pre-post
endpoints in cancer patients. Isometric strength stands out for its easy assessment and adaptation,
hence its importance in people who depend on a reduced angle of movement, such as people with can-
cer.

The main findings of this review, starting with the pre-post variables, highlight those of the upper body,
more specifically the manual grip through dynamometer (Bell et,, al 2021; Bustin etal., 2017; De Oliveira
et al. 2020; Esteban-Simon et al,, 2021; Leaf et al., 2003; Lonbro et al.,, 2013; Sweeney et al 2019). Re-
garding the intervention program, the relevant cancer type has been breast cancer (Artene etal., 2017;
Bell et al,, 2021; Krukowska et al., 2010). The training programs had a duration of minimum 8 weeks
(Dotevall et al., 2023) and maximum 24 (Rief et al., 2014). There is no correlation between sessions per
week; number of exercises; sets and repetitions, except for the duration of the sessions which agree on
1 hour a session in several articles (Bell et al,, 2021; Krukowska et al.,, 2010). [sometric strength exer-
cises have been totally different, but whose conclusions give value due to the fact that the exercises
improve their quality of life such as fitness improvements (Bell et al., 2021; Hashem et al., 2020) and
pain relief (Rief et al., 2014). Similarly, it has been shown that an exercise frequency of 1.2 sessions per
week stimulates improvements in the physical fitness of patients (Bell et al., 2021), where it appears
that isometric strength training could improve pain relief over 6 months in patients with metastases
\\Lﬂ(é eTme
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(Reif et al., 2014). Another contribution of isometric exercise is described by Hashem et al. (2020) in
their study when concluding that an intervention with this type of training helps to improve the practice
of physical activity and, in turn, favour emotional and psychological processes.

Upper body strength assessment in cancer patients, especially breast cancer survivors, can be effectively
accomplished through a combination of established strength testing and innovative assessment tech-
nologies (Santos et al., 2024). In addition, exercise interventions have been shown to significantly im-
prove upper body function and strength, as demonstrated by randomized controlled trials that reported
improved perceived and clinically measured upper body function post-intervention (Hayes et al., 2013).

Muscle strength is an important indicator of current and future health, the focus of much research. In
the general population, high levels of muscle strength have been shown to be associated with a reduced
likelihood of developing cardiovascular disease and premature mortality (Carbone et al., 2020). In order
to evaluate such strength, in the sample analysed in this systematic review regarding isometric strength
used as a pre-post assessment variable in physical activity intervention programs, it has been observed
that there is a clear predominant trend in isometric strength exercises of the upper body (De Oliveira et
al,, 2020; Esteban-Simén et al,, 2021; Lopez-Garzon et al., 2022; Leaf et al,, 2003; Sweeney et al.,, 2019)
with respect to the lower body (Burtin et al., 2017; Lonbro et al., 2013). This may be due to several
factors. First, many studies have focused on upper body muscle strength because of its critical role in
daily activities and the impact of cancer treatments, especially in breast and prostate cancer patients,
who often have upper body impairments (Saxton & Ashton, 2022; Stene et al., 2013). Second, while
lower body muscle strength and function are also important, they have received less attention, espe-
cially in advanced stages of cancer, where evidence is sparse (Stene et al., 2013). Finally, it may be be-
cause the lower body requires greater energy expenditure and the target population is more fragile than
the population due to its limitations (Ryan et al., 2023). Such limitations, as contemplated in Schootman
etal. (2009), show a prevalence of functional limitations in the lower body, with 57% involvement com-
pared to 26.6% of patients in the control group.

Strength training offers significant advantages for cancer patients, particularly in improving muscle
strength and functional performance (Bell et al., 2021). In addition, strength training has been associ-
ated with counteracting muscle atrophy, which is crucial for maintaining tolerance to treatment and
improving overall prognosis (Koeppel et al.,, 2021). Strength training itself, in addition to the benefits
and improvement in its own right, some research indicates that strength training can improve maximal
lower body muscle strength by 20%, as well as improve walking economy and endurance during treat-
ment (CesSeiko et al., 2020; Metcalfe et al., 2024). Concurrent training (strength and endurance commi-
nation) shows that it can improve body composition, muscle mass, muscle strength, physical perfor-
mance and aerobic capacity in patients with cancer (Houben et al., 2023; Van Rooijen et al., 2017) and
multiple sclerosis (Grazioli et al., 2019). However, challenges exist, such as variability in training proto-
cols and the need for individualized approaches, as the optimal type, timing and intensity of exercise
remain unclear (Gerland et al., 2021).

The current literature lacks robust trials specifically to isometric strength training in cancer popula-
tions, so further research is needed to elucidate its potential benefits (Follans et al., 2016). Isometric
strength is most effective when combined with other exercise modalities, suggesting that it should not
be the sole focus of a strength training regimen (Baffour-Awuah et al., 2023; Wright et al,, 2023), thus
the programs analysed in the review have all been within the main part of the session in concurrent
training with other types of training such as strength training (Artene et al,, 2017; Bell et al,, 2021;
Dotevall et al., 2023; Hashem et al,, 2020; Krukowska et al., 2010; Rief et al., 2014). However, some con-
clusions can be drawn from programs that are aided by isometric strength for the improvement of peo-
ple with cancer. In addition, isometric strength training combined with supervised aerobic exercise sig-
nificantly improved muscle activity, muscle performance and reduced fatigue in women with breast
cancer during adjuvant chemotherapy treatment (Hiraoui et al., 2023). Importantly, for better training
efficacy, cancer survivors prefer personalized and supervised interventions, suggesting that profes-
sional care is key to adherence to exercise programs (Hashem et al., 2020).

In addition, isometric strength gives more safety to the performance protocol due to the fact that mobil-
ity influences the safety of a performance protocol by affecting joint mobility (Gehringer, 2018). There-
fore, isometric strength can produce significant adaptations in muscle strength and, in some cases, can

improve joint mobility (Folland et al., 2005). It has even been shown that isometric strength training
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can improve core stability and muscle strength, which could contribute to injury prevention (Huxel
Bliven & Anderson, 2013).

The manual grip strength (MPF) has been the most widely used in the review in a resounding way,
whose proposal as a health indicator is very relevant in different populations: older adults (Bohannon,
2008) and in populations with other limiting conditions, in this case, people with cancer, directly linked
to the idea of isometric strength allowing to obtain useful information through a simple, fast, low cost
and without risk of injury assessment. More specifically, manual grip strength (MPF) has been found to
be positively associated with upper and lower limb isometric strength in female breast cancer survivors,
suggesting that MPF may be a good indicator of overall muscle strength (Esteban-Simoén et al,, 2021).

With respect to upper body exercises, manual grip (Esteban-Simoén et al., 2021; Leaf et al., 2003) and
isometric shoulder strength exercises (De Oliveira et al., 2020; Sweeney et al., 2019) and to a lesser
extent isometric abdominal strength assessment for colon cancer using ultrasound (Lopez-Garzon et al.,
2022) stand out.

Isometric strength stands out for its easy evaluation and adaptation, hence its importance in people who
depend on a reduced angle of movement, such as people with cancer. The duration of the programs has
a minimum duration of 8 weeks and there is no correlation between sessions per week, number of ex-
ercises, series and repetitions. It is defined that 1 hour is the duration of the session for these population
groups. Further research in this area is recommended to better understand the physical, psychological
and emotional factors derived from isometric training in people with cancer, and, in turn, to be able to
define the different doses of training to understand more clearly the effects it produces in the various
population groups.

Limitations

The main limitations of the study are related to the diversity of types of cancer, which may make it dif-
ficult to homogenize the results found. Similarly, another difficulty lies in the variety of muscle groups
evaluated. Similarly, methodological variability was observed due to the different types of cancer, as
well as small sample sizes and heterogeneity in the interventions, which highlights the need for stand-
ardized protocols and trials that need to be replicated in future studies.

Conclusions

. ______________________________________________________________________|
This systematic review indicates that isometric strength training is a promising intervention to enhance
physical function and quality of life in cancer patients, particularly among breast cancer survivors. The
studies reviewed demonstrate improvements in upper body strength such as enhanced grip and shoul-
der isometric performance which are critical given the limitations imposed by cancer treatments. More-
over, the adaptability and safety of isometric exercises make them a viable option for patients with re-
stricted mobility. However, the heterogeneity of intervention protocols highlights the need for stand-
ardized training regimens to optimize outcomes. Overall, the evidence supports incorporating isometric
strength training into rehabilitation programs, although further research is necessary to establish opti-
mal dosing and protocols.
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