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Introduction
Young Adults with a Cancer diagnosis (YAwC) are an important target population due to the 

high impact that this population has on the economy and in different dimensions of society [1]. 
YAwC are defined as patients between 18 and 45 years old with a cancer diagnosis, and in 2012, 
incidences of 43,000 new cancer cases as well as 15,000 cancer-associated deaths were reported in 
this population [2]. The Spanish Society of Medical Oncology (SEOM) has estimated 16,000 new 
cases of cancer in young adults in 2022 [3].

Although the incidence is rising in YAwC, mortality is decreasing in developed countries thanks 
to new effective treatments, [4] increasing the number of prevalent cases. These individuals, with 
their expected lifespan, play an important role in their families, which has a high impact on the 
economy and society because of the major effects of premature morbidity [2,4].

Regarding data from the European Cancer Information System (ECIS), the most common 
cancers in this population in 2020 were breast cancer, testicular cancer, thyroid cancer, non-
Hodgkin lymphoma, melanoma, and uterine cancer, cancers of the Central Nervous System (CNS) 
and colorectal cancer. Moreover, young adults with certain types of cancer, such as Hodgkin’s 
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lymphoma, non-Hodgkin lymphoma, germ-cell tumors, melanoma, 
and thyroid carcinoma, have shown better prognoses than their 
older counterparts [4]. In contrast, regarding other cancers, such 
as breast and prostate cancer, young patients, who are commonly 
diagnosed with more aggressive and advanced-stage tumors, present 
lower survival rates [5-8]. This situation involves YAwC in intensive 
chemotherapy schemes, which are associated with higher side effects 
and long-lasting comorbidities, which prevent to recover of a normal 
life [9].

Cardiac side effects [10] are observed, especially if chemotherapy 
combinations contain anthracyclines, which have been related to 
a hazardous rise in heart failure of 10.7% in Hodgkin's lymphoma 
survivors, even 25 years after cancer diagnosis [11]. Another cancer-
associated side effect is cachexia (muscle mass loss), which not only 
reduces functionality and tolerance to anticancer therapies [12-14] 
but also has a high impact on patients’ psychosocial environments, 
such as leading to a negative body image or problems with self-esteem 
[15]. However, the impacts of these side effects in this population in 
the long term have not been well studied [16].

Physical Activity (PA) and exercise oncology programs during 
and after cancer treatments have been established as effective tools 
to improve cancer patients’ quality of life and reduce other cancer 
comorbidities. Combined exercise (aerobic and strength exercises) 
with moderate-vigorous intensity is the most common and effective 
intervention in exercise oncology [17-20], achieving improvements 
in VO2 max levels, insulin sensitivity, body composition, muscle 
strength and reducing fatigue and fat mass [18].

However, participants included in most of the exercise oncology 
studies presented a mean age over 50 years old, which suggests that 
YAwC are not sufficiently represented in the included samples. In 
addition, the young population presents distinctive characteristics 
in treatments, pre- and post-diagnosis lifestyles and general interests 
that need to be studied to better understand how exercise impacts the 
health and motivation of YAwC [19].

Regarding the lack of information about the impacts of exercise 
in YAwC, the purpose of this review was to identify the different 
interventions focused on increasing PA levels in YAwC, as well as 
the features and benefits of the existing exercise interventions for this 
population.

Methods
Design

A systematic review was performed to determine the PA levels 
and effects of exercise on the levels of PA, quality of life and health 
of YAwC, presented in Randomized Trials (RTs) and Randomized 
Control Trials (RCTs). In addition, the methodological quality and 
results of the selected studies were discussed.

This systematic review was conducted and reported in accordance 
with the Preferred Reporting Items for Systematic Review (PRISMA) 
statement [21].

Literature search and selection criteria
The search strategy was to identify relevant papers published 

before September 01st, 2022. The electronic databases (PubMed and 
Web of Science) were systematically searched by combining the 
following Boolean operators and keywords: “cancer OR lymphoma 
OR Hodgkin lymphoma OR lymphoma no Hodgkin AND leukemia 

AND sarcoma AND malignant tumor OR all cancers” AND “young 
adults OR young adult survivors cancer OR young people” AND 
“exercise program OR exercise intervention OR physical exercise 
OR endurance exercise OR strength exercise OR resistance exercise 
OR physical activity OR combined exercise program”. In addition, 
the filters of "RCT, RT, humans, and 18 to 44 years" were included 
in PubMed, and "CT and English written" were included in Web of 
Science.

A first abstract screening was developed to identify paper issues 
and types of interventions. Second, potential eligible manuscripts 
were evaluated based on the following selection criteria: 1) RCT or 
RT; 2) the mean age of the sample was between 18 and 45 years; 3) 
the participants had to present a diagnosis of any type of cancer in 
the previous 5 years; 4) papers with any measurement of any physical 
activity level parameter; 5) interventions with a maximum duration 
of six months; and 6) papers written in English. Systematic reviews, 
meta-analyses, editorials, case reports, cross-sectional studies and 
case series studies were excluded.

Selection of studies
For the selection of the studies, the titles and abstracts found with 

the search strategy were independently screened by two researchers 
(M.C. and L.G.). Then, the full text of the screened studies was 
obtained, and each paper was reviewed using the predefined eligibility 
criteria.

Data extraction and assessment of methodological quality
Two authors independently conducted the search and data 

extraction (M.C. and L.G.). Relevant data of the studies were 
extracted by the previously mentioned authors following the 
PRISMA guidelines [21]. The investigators extracted the following 
information: First author's last name; year of publication; population, 
including sample size, sex, age, cancer type and stage of the illness; 
exercise interventions, including the type of intervention, if it was 
supervised, and the frequency, duration, intensity, and level of 
adherence; outcomes as the measurements and instruments used; 
and the main results including the statistical analysis used. A third 
independent investigator (S.C.) reviewed the quality of the selected 
papers.

The methodological quality of the studies was assessed using 
the PEDro scale, which is based on the Delphi list [22]. The PEDro 
scale assesses the methodological quality of randomized trials, with 
possible scores up to 10 points. Scoring was based on the information 
available in the published version.

Assessment of methodological quality and quantitative 
analysis

The methodological quality of the 13 studies included in this 
review was evaluated using the PEDro scale, a specific tool that 
assesses the quality of randomized clinical trials. In this sense, trials 
with scores less than 4/10 present low methodological quality, and 
trials with scores over 4/10 are considered high methodological 
quality RCTs. The PEDro scale evaluates the following items, and the 
results of our evaluation are shown in Table 1:

1. Eligibility criteria specified: this criterion relates the 
external validity, but it is not used to calculate the PEDro score.

2. Random allocation

3. Concealed allocation
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4. Groups similar at baseline

5. Subject blinding

6. Therapist blinding

7. Assessor blinding

8. Less than 15% dropout

9. Intention-to-treat analysis

10. Between-group statistical comparisons.

11. Point measures and variability data.

The scores of methodological quality of all the analyzed studies 
ranged from 6 to 7 out of 10, which are considered to indicate “high” 
methodological quality on the PEDro scale (scores greater than or 
equal to 6/10).

Regarding the items of the PEDro scale, only those related to the 
process of blinding were not included in any of the studies, suggesting 
the difficulty of this practice in this type of study. With respect to the 
other items, most were followed in the selected studies, suggesting 
appropriate internal validity.

Results
Selection of studies

Figure 1 presents the PRISMA flow diagram. The initial search 
strategy identified a total of 752 studies. Thirty-one duplicated studies 
were removed. One hundred-seventy studies were selected out of the 
remaining 721 based on the title and abstract information. In the 
manuscript analysis, a total of 73 studies were excluded because the 
participants’ ages were not reported or their ages were out of range, 
they did not include any PA intervention, the studied populations 

were not cancer patients, and the studies were not RCTs. Finally, 
13 studies were included in the review that fully met the inclusion 
criteria.

Characteristics of the studies
Features of the sample: The main inclusion criteria of the studies 

were the absence of medical conditions or contraindications that 
precluded exercise or PA due to cardiovascular disease.

Related to the sample characteristics, age, stage of the illness, type 
of cancer and sex were collected in all the studies, while stage of cancer 
was reported in only seven of them. Seven studies included patients in 
early cancer stages (from I to IIIA), survivors and only patients with 
primary cancer (metastatic or secondary cancer patients were not 
included) [23-29] and three studies reported data including patients 
in advanced or metastatic stages (IIIB, IIIC and IV) [23,26,27]. 
Cancer stage was not reported in five of the included studies [30-34].

Time from diagnosis was collected in six of the twelve selected 
studies, of which three were performed during the first year after 
diagnosis [23,25,27]; one included woman who were cancer free 5 
years after diagnosis [26]; and the last two included participants who 
were diagnosed with cancer in the past 10 years [30,31]. In six studies, 
this information was not reported [24,28,29,32-34].

Twelve studies enrolled a total of 973 young adults with a cancer 
diagnosis who had an average age of 32.9 years. Regarding the sex 
of the participants, 81.1% were female, and only 18.9% were males, 
despite both sexes being included in nine of these studies [23,24,25-
34].

The most common types of cancers were breast cancer (63.6%); 
Hematologic cancer, such as lymphomas and leukemias (16.7%); 
testicular cancer (8.7%); gynecologic cancer, such as endometrial or 

Figure 1: PRISMA Flow diagram.
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cervical cancer (5.25%); and other tumors (5.5%). Only two studies, 
with 96 patients, were performed under treatment conditions 
(chemotherapy) [24,32], while the other ten studies, with a total of 
877 enrolled YAwC survivors, were performed without treatments 
[23,25-31,33,34].

Features of the interventions
Exercise interventions: We evaluated studies with three types 

of interventions: Five with theoretical-based interventions, six with 
exercise interventions and one with workshop activities.

Regarding theorical-based interventions, the type of exercise that 
patients performed by themselves was collected in only two of the five 
studies. In both of these studies, aerobic activities were performed 
by the patients [23,31]. Regarding the six studies with exercise 
interventions, the selected type of exercise was described in all of 
them: One study developed whole-body resistance training [24]; four 
studies involved combined exercise (mixing aerobic and resistance 
training) [28,29,33]; one study reported an intervention based on 
upper limb training [25]; and in the last study, patients decided what 
type of activity they performed, with walking observed as the most 
common activity [27]. The study that included workshop activities 
described an intervention based on strength exercises for breast 
cancer patients [26].

Intensity and instruments of control in exercise interventions: 
Three of the five included studies with theoretical-based interventions 
reported moderate-intensity activity to improve PA levels [23,30,31]. 
Two of them scheduled exercise intensities in a range of 55% to 
70% of the Maximum Heart Rate (MHR) [30,31]. The third study 
only described the performance intensity from light to moderate, 
without HR specifications [23]. However, in the other two studies, 
PA intensity was not reported [32,34].

On the other hand, the seven studies with exercise interventions 
showed different intensities depending on the type of exercise 
performed [24-29,33].

In this sense, five studies included combined interventions 
[25,27-29,33]. In these studies, aerobic exercise intensity was adjusted 
based on the patient's physical condition or fatigue level, reaching 
intensities between 50% to 85% of the MHR and from 40% to 75% 
of the heart rate reserve. In addition, not only the intensity but also 

the number, frequency and duration of the sessions were registered 
during the program, ensuring an adequate progression in the 
exercise load [25,27-29,33]. For strength exercise intensity, the first 
study adjusted intensity to achieve from 10 RM to 20 RM, based on 
the patient’s level of fitness [25]. In the second study, intensity was 
established in >80% of 10 RM [33]. The third study evaluated the 
patient’s subjective experience of tiredness (between 13 and 15 on the 
Borg Scale) [27]. Nevertheless, in the last two studies, the intensity of 
the strength intervention was not reported [28,29].

One study only performed a strength exercise intervention, 
establishing an intensity from 15 to 10 Repetitions Maximum (RM), 
reevaluating the RM in the middle of the program [24]. Finally, 
one study included workshop activities using elastic bands, but the 
intensity was not reported [26].

Level of adherence and follow-up: Seven studies reported 
adherence to the intervention or follow-up of the patients’ activities 
[23,24,27,28,31,33,34]. Adherence data were collected in these seven 
studies, assessed by means of Facebook posts, such as the number of 
PA sessions and step entries and the setting of weekly goals in one 
study [23]; by means of types of activities in another study [27]; and 
by means of collecting attendance, which was between 60% to 90% for 
adherence to the program in the rest of studies [24,28,31,33,34]. Only 
two of the studies also reported a follow-up 12 weeks and 6 months 
after the intervention [31,33].

Level of outcome achievement
Levels of PA: Eight of the nine studies where the levels of PA 

were measured reported improvements in the levels of PA in YAwC 
and survivors after the intervention [23,25,26,30-34]; two of them 
obtained an increase in light and moderate minutes of PA (113, 8-135 
min/week) in the Intervention Groups (IGs) [23,31]. Another study 
showed an increased mean of 23.7 MET-h/week in the IG, compared 
to a mean of 14.6 MET-h/week in the Control Group (CG) [25]. One 
study showed that 37.5% of the IG met the ACSM criteria for PA, 
compared to 10% of the CG after the intervention [30].

Two studies showed improvements in both groups after the 
intervention [33,34]. In one of them, an increase was observed in 
vigorous PA, but in the follow-up, only the IG showed increased 
vigorous PA levels [34]. In the other study, both groups were 
sufficiently active after 10 weeks and 6 months (LS>23) [33]. An 

Author year 2 3 4 5 6 7 8 9 10 11 Total

Jesper 2014 [24] + + + - - - + + + + 7/10

Erickson et al. [32] 2021 + + + - - - + + + + 7/10

Valle et al. [23] 2013 + + + - - - - + + + 6/10

Rabin et al. [30] 2011 + + + - - - + + + + 7/10

Ibrahim et al. [25] 2017 + + + - - - + + + + 7/10

Bloom et al. [26] 2008 + + + - - - + + + + 7/10

Thorsen et al. [27] 2005 + + + - - - - + + + 6/10

Rabin et al. [30] 2015 + + + - - - + + + + 7/10

Atkinson et al. [33] 2021 + + + - - - + + + + 7/10

Salchow et al. [34] 2021 + + + - - - + + + + 7/10

Wurz et al. [28] 2021 + + + - - - + + + - 6/10

Wurz et al. [29] 2021 + + + - - - + + + - 6/10

Total 12/12 12/12 12/12 0/12 0/12 0/12 10/12 12/12 12/12 10/12

Table 1: Methodological quality of the 13 included studies.
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Authors Year

Population n, 
sex, 

 cancer type, 
study type

Exercise or 
physical activity  

intervention 
type, supervised, 

 frequency, 
duration, 
intensity

Main objective Instruments 
main objective

Other 
objectives

Adherence 
and 

follow up

Achievement 
 of objectives Results

Jesper 
et al. 
[24]

2013

49, males, 18-
50 years, 
 germ cell 

cancer 
 patients, RCT.

Resistance 
exercise, 

supervised, 3  
times a week for 9 

weeks, 15RM  
and 10-12RM.

To examine the 
effects  

of resistance 
exercise in  

concentrations of  
selected 

cytokines, QOL  
and fatigue.

Blood test, QOL, 
and EORTC.

RF 
PF 

Bone marrow 
Toxicity 

Adherence

Adherence: 
70% attended 

sessions
No

Chemotherapy reduced 
RF and PF and increase 

PCLs. 
Positive correlation 

between plasma TNF 
cytokine levels and 
pulmonary toxicity. 

PCLs were unaffected 
by RT. 

Higher IL-6 cytokine 
levels increased fatigue 

and reduced QOL.

Erickson 
et al. 
[32]

2021

47, males and 
females, 

 18-39 years, 
any type of 

 cancer, pilot 
RCT.

Theorical-based 
intervention, not  
supervised, 12 
weeks, setting 
 walking goals, 

measuring 
 steps/day.

To improve self- 
management of 

fatigue.

Accelerometer, 
PAAI, SRI for 

Physical Activity, 
and PROMIS.

Self-efficacy, 
self- regulation 
and outcomes 

related to 
PA levels 

and fatigue 
severity.

None No

There were no 
significant differences 

between the groups for 
any of the variables. 

Fatigue levels increased 
in the CG but decreased 

in the IG. 
Total PA increased in 

the IG and decreased in 
the CG. 

Self-efficacy decreased 
in the CG but remained 

the same in the IG. 
Self-regulation 

increased in both 
groups.

Valle et 
al. [23] 2013

86, males and 
females, 

 21-39 years, all 
types of 
 cancer 

excluding  
nonmelanoma 

skin 
 cancer, RT.

Social cognitive 
theory, not  

supervised, 12 
weeks, moderate 

to 
 vigorous 
intensity.

To evaluate the 
efficacy  

of a behavioral  
intervention to 

Improve  
PA levels.

GLTEQ

QOL 
Body weight 

BMI 
Adherence

Adherence: 
66%, 7% 

Adherence: 
66,7% goal-

setting. 
71,7% PA and 
steps entries

Yes

The IG PA level 
increased by 

approximately 135 min/
week more than the CG 

levels for light PA. 
The IG reported an 

increase of 237 min/
week compared to 75,7 

min/week in the CG 
for total minutes of PA. 
Participants who set the 

highest goals with at 
least 10 weekly goals 

reported higher vigorous 
PA.

Rabin et 
al. [30] 2011

18, males and 
females, 

 18-39 years, all 
types of 
 cancer 

excluding 
nonmelanoma 

skin 
 cancer,

Internet-based 
PA, behavioral 

intervention, not 
supervised, 12 
weeks, <70% 

MHR.

To assess the 
level of  

PA, mood, and 
fatigue  

after the internet-
based  

PA intervention.

PAR 
POMS. NR None Yes

37.5% of the IG was 
meeting the ACSM 

criteria for PA compared 
to 10% of the CG. 

Intervention participants 
had greater reductions 
in fatigue from baseline 
to 12 weeks compared 

to controls.

Ibrahim 
et al. 
[25]

2017

59, females, 
18-45 

 years, stage IV 
breast 

 cancer, RCT.

Upper limb 
mobility, strength,  
and endurance. 
Supervised and 

home based, 
2 times for 

12 weeks, 10 
minutes of a 

cardiovascular  
exercise as a 
warm-up then 

8-10 reps RM and 
20 reps RM. At 

least  
30 minutes per 

session.

To assess the 
effectiveness 

of the exercise 
program in upper 
limb dysfunction 

and pain.

Disability of 
Arm, Shoulder 

and Hand 
questionnaire

Levels of PA None Yes

The IG showed an 
increased mean of 23.7 
MET- h/week, compared 
to the CG mean pf 14.6 

MET-h/week. 
Women in the 

intervention group 
showed better scores 
on the carrying heavy 

objects test. 
86% of the women 
returned to work 

decrease of 8.5 h/week 
89% resumed prior work 

activities.

Table 2: Studies selected in this review.
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Bloom et 
al. [26] 2008

404, females, 
<50 years, 

breast cancer 
survivors, 

 RCT.

Mixed program 
with theory and  

practice 
methodology 

based on  
“healthy behavior 

workshops",  
supervised,6 

hours a day per 
month  

for 3 months.

To improve the 
knowledge about 

breast cancer, 
diet, increase 
PA levels and 

communication 
with family 

through 
workshops.

21 Likert-
formatted items. 

Block’s Fruits 
and Vegetables 

and Fat 
screeners. 

METs 
Likert type scale 
from 1 frequently 

to 4 never

NR None Yes

77% of the women who 
had begun the exercise 

program after the 
workshops reported an 

increase of PA. 
Increased knowledge 

levels for breast cancer. 
Did not improve diet or 
family’s communication.

Thorsen 
et al. 
[27]

2005

111, males and 
females, 

 18-50 years, 
 lymphomas, 

breast, 
 gynecologic or 

testicular 
 cancers, RCT.

Home-based, 
flexible training  

program, 
resistance, and  

endurance 
exercise, 

supervised,  
home-based, 

14weeks, 
minimum of  

2 sessions per 
week, 13-15 on 

the  
Borg Scale and 
60-70% of the 
MHR. At least 
30 minutes per 

session.

To evaluate 
the effects of 
program on 

CRF and QOL 
parameters.

Å strand-
Rhyming indirect 
test of maximal 
oxygen uptake, 
EORTC QOL, 
and Hospital 
Anxiety and 
Depression 

Scale.

Adherence

Adherence: 
The mean 
number of 
activities 

performed 
was 2.6 and 
1.9 in the IG 
and the CG, 
respectively.

Yes

VO2max increased by 
6.4 ml/kg 1/min1 in the 
IG and by 3.1 ml/kg 1/

min1 in the CG. 
Did not improve QOL, 
fatigue levels, anxiety, 

or depression. 
A dose-response 

association existed 
between the number 

of minutes spent 
exercising per week and 

changes in VO2max 
from baseline to post 

intervention in all 
patients.

Rabin et 
al. [30] 2011

35, males and 
females, 

 18-39 years, all 
types of 

 cancer, RCT.

Theory-based 
intervention,  
endurance 

exercise, not 
supervised,  

to obtain at least 5 
days per week, 12 
weeks, 55-69% of 

the MHR.  
Mindfulness, 4 

days per week. At 
least 30 minutes 

per session.

To examine the 
feasibility of the 
intervention to 
increase PA 

levels, fitness, 
and mood.

PAR, One Mile 
Walk Test, 

POMS.
Follow-up

Adherence: 
77% 

completed the 
intervention 
Follow-up: 
Patients 

maintained 
improvements 
12 weeks later.

Yes

The IG performed at 
least 113.8 minutes of 

moderate PA. 
Treadmill walk test time 
was reduced by 1.06 in 

the IG. 
Mood disturbance did 
not show significant 

differences between the 
groups, but it improved 
after the intervention in 

both groups. 
Patients maintained 

improvements12 weeks 
later. 

Did not improve mood.

Atkinson 
et al. 
[33]

2021

43, males and 
females, 

 15-25 years, 
 hematological 
 malignancy, or 

solid 
 tumor, RCT

Structure exercise 
intervention.  
Aerobic and 
resistance 
exercise,  

supervised 
sessions in the 

hospital  
or community-

based 
gymnasiums,  
12 weeks, 2 
sessions per 

week,  
moderate intensity 
50%- 60% of the 
MHR and high 
intensity >85% 

MHR, 2-3 sets of 
8-12 repetitions at  
>80% of 10 RM.

To improve CRF, 
as measured 
by VO2peak, 

muscular strength 
and flexibility, 
fatigue scores, 

and QOL.

Cycle ergometer 
with gas analysis. 

Hydraulic hand 
grip and leg 

dynamometer. 
Maximal push-
ups test, sit-up 

test, Sit and 
Reach Flexibility 
Test, and back 

scratch test, 
spirometer. 

Pediatric QOL 
Inventory, 
FACIT-F, 
GLTEQ, 

BMI, waist 
circumference 
and Common 
Terminology 
Criteria for 

Adverse Events.

Follow-up 
Adherence

Follow-up: 
At 6 months 
there were 
significant 

differences in 
body mass and 

BMI favoring 
the EG. 

Adherence: 
90% attended 

sessions

Yes

Vo2peak in the exercise 
group EG was 33,8 

compared to that of 29,6 
in the CG. 

Percent VO2max 
predicted was 87,6% 

vs. 77,4% in the EG and 
CG, respectively. 

In strength and flexibility 
only, maximal push-up 
number was greater in 
the EG compared with 

that in the CG. 
No differences in QOL 

and fatigue. 
No significant 

differences in leisure 
time PA, but both 

groups were sufficiently 
active after 10 weeks 
and 6 months LSI>23. 
Body mass and BMI 

did not change after 10 
weeks. 

No adverse events 
occurred during the 
supervised exercise 

sessions.
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Salchow 
et al. 
[34]

2021

89, males and 
females, 

 15-39 years, 
solid tumor, 
leukemia, or 
 lymphoma, 

RCT.

Trans theoretical 
Model  

intervention, not 
supervised,  

personalized plan 
with goals; 12  

weeks; not 
reported days per 

week.

To improve 
vigorous PA 

behavior.

International 
Physical Activity 
Questionnaire. 

EORTC

Amount and 
intensity of PA, 
QOL, activity 
preference, 
and reasons 

for not 
participating

Adherence: 
77.5% No

There were no 
differences between the 
groups in vigorous PA 
after the intervention. 
Only the IG showed 

increased parameters 
of vigorous PA days, 

hours, and MET scores 
at follow up. 

The time spent sitting 
was reduced in both 

groups from baseline to 
post intervention. Only 

the IG maintained these 
values at follow up.

QOL showed no 
significant differences 

in either group after the 
intervention. 

Preferred activities were 
resistance training, 

swimming, yoga, cycling 
and running. 

The reasons for not 
participating were 

distance, a lack of time, 
never liking PA, feeling 
too weak and others.

Wurz et 
al. [28] 2021

16, males and 
females, 

 15-39 years, all 
types of 

 cancer, pilot 
RCT.

Physical exercise 
intervention,  

supervised only 6 
weeks,  

individualized 
baseline 

assessment  
results, 12 weeks, 

4 sessions per  
week 25-45 
minutes, 2 

strength sessions 
1–3 sets of 6–12  

repetitions, 2 
aerobic sessions 

40- 
75% of the heart 

rate reserve

To know if it is 
feasible to use 
neuroimaging 
with executive 

functioning tasks 
to assess neural 
activity changes 
following a PA 
intervention.

3 Tesla Siemens 
Biograph 

MAGNETOM 
MR-PET 
scanners.

Changes in 
neural activity 
after 12 weeks 

of the PA 
intervention.

Adherence: 
67% Yes

Participants’ executive 
functioning task 

performance data did 
not show differences in 
errors of commission, 
omission, and reaction 

time. 
There were significant 
differences in neural 

activity after 12 weeks 
of the PA intervention. 
Regions of the brain 

responsible for working 
memory, planning 

complex movements, 
cognitive and motor 
control, response 

inhibition and decision-
making may show 

increases in their neural 
activity due to PA.

Wurz et 
al. [28] 2021

16, males and 
females, 

 15-39 years, all 
types of 

 cancer, pilot 
RCT.

Individualized PA 
program,  

supervised 
only 6 weeks 
of resistance 
training, 12 
weeks, 4  

days/week 25-45 
minutes, 2  

resistance training 
sessions 1-3  
sets of 6-12 
repetitions, 

aerobic training 
sessions were  
unsupervised 
40–75% of the 

HRR

To observe the 
self-perceptions 

of this population.

Self-report 
questionnaire 

covering 
personal and 

medical factors. 
Qualitative 

interviews for 
self-perceptions.

To understand 
how PA may 

contribute 
to self-

perceptions 
after cancer 
treatment.

None Yes

Participants showed 
positive changes in self-
worth following cancer 

treatments. 
Frustrations, discontent 

were feelings the 
participants compared 

to their physical abilities 
pre cancer to post 

treatment. 
Only those who had 
performed physical 

activity before cancer 
had major confidence 

levels and saw 
themselves capable of 
being physically active. 

The PA intervention 
positively impacted 

their physical capacity, 
patients felt surer of 

RCT: Randomized Control Trial; RT: Randomized Trial; CT: Clinical Trial; RM: Repetition Maximum; MHR: Maximum Heart Rate; HRR: Heart Rate Reserve; QOL: 
Quality of Life; PA: Physical Activity; CRF: Cardiorespiratory Fitness; EORTC: European Organization for Research and Treatment of Cancer; PAAI: Physical Activity 
Assessment Inventory; SRI: Self-Regulation Index; PROMIS: Patient-Reported Outcomes Measurement Information System; GLTEQ: Godin Leisure Time Exercise 
Questionnaire; PAR: Physical Activity Recall; POMS: Profile of Mood States; METs: Metabolic Equivalent of Task; FACIT-F: Functional Assessment of Chronic Illness 
Therapy-Fatigue; BMI: Body Mass Index; RF: Renal Function; PF: Pulmonary Function; PCLs: Plasma Cytokines Levels; RT: Resistance Training; IG: Intervention 
Group; CG: Control Group; ACSM: American College of Sport Medicine; VO2max: Maximum Oxygen Consumption: VO2peak: Peak Oxygen Consumption; LSI: 
Leisure Score Index; FV: Fruit and Vegetables
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increase in PA after the workshops was reported in 77% of the 
participating women [26].

Finally, only one study described a dose-response relationship 
correlating the number of minutes of exercise per week with the 
changes observed in VO2 max from baseline to the post intervention 
assessments [27].

Body composition and fitness capacity: Curiously, body 
composition was assessed in only two studies, and body weight, 
body mass and BMI were the only parameters measured. It should be 
noted that after the intervention in the first study, the IG lost 2.1 kg 
of body weight; however, no changes in BMI were observed [23]. In 
the second study, body mass and BMI did not show changes after 10 
weeks of intervention [33].

PF and RF were measured in one study, but the RT intervention 
did not improve these parameters in YAwC during chemotherapy 
[24]. In addition, it should be noted that one study observed an 
increase in neural activity after 12 weeks of the PA intervention [28]. 
Related to upper limb function, only improvements in carrying heavy 
objects were significant in women with breast cancer [25].

Fitness capacity was assessed in three studies, and a significant 
improvement was observed in all these studies [27,31,33]. Strength 
and flexibility were evaluated in one study, where only the IG 
performed better in the maximal push-up test. Flexibility did not 
show significant differences between the groups [33].

Quality of life, fatigue, and mood: QoL was measured in five 
studies [23,24,27,33,34]. Four of them did not report changes after the 
intervention [23,27,33,34]. Only one showed a reduction in QoL for 
patients who reported high levels of IL-6 [24].

Fatigue was measured in five studies [24,27,30,32,33]. In two of 
them, fatigue was reduced after the theoretical-based intervention 
[30,32] and two others did not show changes after the intervention 
[27,33]. Finally, one study showed a positive correlation between 
fatigue and IL-6 levels in patients undergoing chemotherapy [24].

Regarding mood, anxiety or depression, improvements were not 
observed in any study [27,30,31].

Other outcomes: Nine studies assessed other interesting 
outcomes that are included in Table 2 [24-26,29,31-34], highlighting 
the positive correlation between plasma TNF cytokine levels and 
pulmonary toxicity [24]. Adaptations in time returning to work after 
cancer [25], knowledge about breast cancer [26], PA levels after 12 
weeks [31] 6 months of follow-up, sitting time [34] and changes in 
self-perception [29,32] were other interesting assessments in the 
selected papers.

Discussion
Features of an exercise intervention to increase PA levels 
in YAwC

The novelty of this review is that it focused on describing different 
existing interventions to promote PA in YAwC, with the objective of 
analyzing the features and benefits of these programs in the target 
population because of its interesting profile. The overall quality of 
the included studies was high, although the number of studies found 
in this population was low, limiting the capability to draw decisive 
conclusions about the results of these interventions. Despite this, 
a total of 973 patients were recruited in the twelve selected studies 
[23,24,25-34].

The main result of this review shows an increase in PA levels 
after different modalities of exercise interventions in this population 
[23,25,26,30-34]. Nevertheless, mixed interventions, including 
exercise and educational programs, supervised interventions, 
interventions with a duration of 12 weeks, interventions maintaining 
a frequency between 2 to 4 days per week, and interventions with 
a range of intensity from 55% to 70% of the Maximum Heart Rate 
(MHR), were the main characteristics of the programs that obtained 
the best results for improving PA levels in YAwC.

A previous review supports our conclusion that young adult 
cancer patients have increased PA levels after different PA programs. 
As we described previously, face-to-face and mixed (exercise and 
theoretical) interventions and supervised sessions were the most 
prominent features of these studies. However, in this review, there 
was a lack of information about the specific dose of exercise needed 
to improve physical conditions depending on the illness stage (under 
treatment, metastatic or survivors) [35].

In line with our population, PA levels are not collected in most 
of the studies evaluating older cancer patients (>60 years). Moreover, 
interventions for older cancer patients are usually face-to-face, 
supervised by qualified intervention staff, not theoretical-based 
programs and include more integrative interventions, including 
nutritional counseling [36].

Considering that only 40% of healthy young adults are meeting 
the PA levels recommended by the World Health Organization [37], 
and taking into account that cancer is an illness that reduces PA levels 
in this population, [38,39] more interventions are essential. In this 
sense, previous studies have reported two appropriate stages during 
the cancer process when physical activity interventions are more 
effective: After diagnosis and during treatment [39]. In line with this, 
our review elucidates the features that an exercise intervention should 
have to be effective in improving PA levels in this population.

In addition, it is important to highlight that individuals in this age 
group are the most financially productive members of their societies, 
with a longer life expectancy and an important role in caring for their 
families [40]. Nearly 32% of young adult cancer survivors reported 
low social functioning over time [41]. In addition, YAwC may receive 
intensive chemotherapies due to their age and substantial tolerance 
of treatments. However, the appropriate management of side effects 
and toxicity of treatments are essential not only for increasing quality 
of life but also for preventing other comorbidities that may reduce 
life expectancy in YAwC [40,42]. Despite the benefits of exercise for 
cancer patients, low PA levels have been reported by young adult 
patients after diagnosis and during treatment [38].

Other benefits of exercise interventions for YAwC
Our review has observed that exercise interventions are related 

to multiple benefits in this population. Specifically, improvements 
in fitness capacity [27,31,33] and reductions in body weight were 
reported [23] in the included studies. Regarding fatigue, only two 
studies that included theoretical-based programs showed significant 
reductions [30,32]. In line with the results of one of the included 
studies [28], PA interventions might be able to mitigate cancer-
related cognitive impairment in the long term in YAwC, improving 
their QoL, [43] although more studies are needed in this sense. 
Other studies support the findings described in this review, such as 
improvements in health parameters, changes in fitness capacity, and 
reductions in different cancer treatment side effects [44].
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On the other hand, different studies that evaluated QoL, 
[23,24,27,33,34] proinflammatory cytokine levels [24], and mood 
[27,30,31] did not report significant changes. In addition, an 
interesting finding was that changes in PA (moderate intensity) 
and the benefits observed in the aerobic fitness intervention were 
maintained 12 weeks after at the end of the program [31].

However, the majority of physical exercise oncology research 
has involved samples including older adult patients (18 to 80 years), 
[19,45] showing a lack of knowledge for this particular population. 
In general, physical exercise is related to improving different health 
outcomes and side effects in cancer patients, such as physical 
function, fatigue, quality of life, anxiety, depression, bone health, 
and lymphedema. However, it is crucial to individualize the exercise 
dose according to the type of patient, the stage of the disease, and the 
patient’s baseline physical level [19].

How can interventions be improved in this population?
First, it is important that studies describe the exercise dose used in 

the intervention, as it might contribute to the application and transfer 
of this knowledge to exercise community programs.

Second, it is mandatory that studies describe how the exercise 
is adapted for the participants, considering not only the initial level 
of every patient but also the secondary effects and other possible 
comorbidities developed during cancer treatments.

Third, half of the studies reported the level of adherence to the 
intervention, assessed by the percentage of the assisted sessions 
or by the number of proposed activities developed. Related to 
adherence, the included studies reported a mean close to 75%, which 
is considered a low level of adherence (it should be over 75%) [46,47]. 
In this sense, different strategies to improve patient adherence and 
motivation, such as the type of activities or including different items 
of the CALO-RE taxonomy, should be considered to improve exercise 
interventions for this population [46].

Related to the second method of adherence assessment, the 
means of the number of activities performed were 2.6 and 1.9 (per 
week) in the IG and CG, respectively [27]. Regarding the follow-up, 
no changes were observed in the adherence level 12 weeks after the 
end of the intervention, indicating that the effects of the program 
were long lasting [31].

To the best of our knowledge, this study represents an attempt 
to systematically review the existing information about different 
strategies to improve physical activity levels in YAwC. This 
review suggests that YAwC need specific educational and exercise 
interventions to increase their PA levels and include exercise in their 
lifestyles. This behavioral change may not only benefit the patients’ 
health in the short and long term but also their family, economic and 
social environments.

Study Limitations
The main limitation was the small number of studies included 

due to a lack of research in this population. In addition, the variability 
observed in the interventions used limits the capability to extrapolate 
the observed results. Despite this, all patients included in these 
studies were survivors, which homogenize the conclusion to YAwC 
in this situation. Other limitations include the lack of centers and 
professionals specialized in exercise oncology. The implementation 
of oncology exercise units and the recommendation of patients by 
health care professionals to community programs are needed.

Clinical Implications and Future Lines of 
Research

This review highlights the need for more studies that evaluate the 
impact of exercise on YAwC, particularly those undergoing treatment 
for metastatic disease. Other interesting avenues for research are to 
assess the cost-effectiveness of exercise interventions for YAwC and 
to evaluate how the side effects of the treatments affect not only the 
social and economic environments but also the life expectancy of 
these patients. In addition, other health parameters and long-lasting 
side effect prevention should be analyzed in the future.

Conclusion
This current review provides the required evidence that both 

theoretical and exercise interventions increase PA levels in young 
adults with a cancer diagnosis. The most useful finding was that the 
features of the exercise interventions in this population significantly 
improved PA levels, including both theoretical and exercise 
interventions. In addition, it was observed that fitness capacity, body 
weight and fatigue improved after the programs, which had a positive 
impact on the patients’ health.

Related to these patients, it was observed that mixed interventions 
allowed YAwC to maintain appropriate PA levels even during 
treatment, making patients more capable of meeting daily and family 
needs. Future research should include different items of the CALO-
RE taxonomy to increase adherence levels to the programs.

Acknowledgment
This review was part of the Ph.D. in social-health and physical 

activity research of Mónica Castellanos. We thank the Faculty of 
Physical Activity and Sports Science of Toledo, as well as Castilla-La 
Mancha University, for making this research possible.

References
1. Magrath I, Epelman S. Cancer in adolescents and young adults in countries 

with limited resources. Curr Oncol Rep. 2013;15(4):332-46.

2. Fidler MM, Gupta S, Soerjomataram I, Ferlay J, Steliarova-Foucher E, 
Bray F. Cancer incidence and mortality among young adults aged 20-
39 years worldwide in 2012: A population-based study. Lancet Oncol. 
2017;18(12):1579-89.

3. Spanish Society of Medical Oncology. The figures of cancer in Spain. 2022.

4. Trama A, Botta L, Foschi R, Ferrari A, Stiller C, Desandes E, et al. Survival 
of European adolescents and young adults diagnosed with cancer in 
2000-07: Population-based data from EUROCARE-5. Lancet Oncol. 
2016;17(7):896-906. 

5. Tricoli JV, Seibel NL, Blair DG, Albritton K, Hayes-Lattin B. Unique 
characteristics of adolescent and young adult acute lymphoblastic leukemia, 
breast cancer, and colon cancer. J Natl Cancer Inst. 2011;103(8):628-35.

6. Bleyer A, Barr R, Hayes-Lattin B, Thomas D, Ellis C, Anderson B. The 
distinctive biology of cancer in adolescents and young adults. Nat Rev 
Cancer. 2008;8(4):288-98.

7. Lin DW, Porter M, Montgomery B. Treatment and survival outcomes in 
young men diagnosed with prostate cancer: A population-based cohort 
study. Cancer. 2009;115(13):2863-71.

8. Salinas CA, Tsodikov A, Ishak-Howard M, Cooney KA. Prostate cancer in 
young men: An important clinical entity. Nat Rev Urol. 2014;11(6):317-23.

9. Yarbrough A. Survivorship in adolescents and young adults with cancer. J 
Natl Cancer Inst Monogr. 2021;2021(57):15-7.

https://pubmed.ncbi.nlm.nih.gov/23832788/
https://pubmed.ncbi.nlm.nih.gov/23832788/
https://pubmed.ncbi.nlm.nih.gov/29111259/
https://pubmed.ncbi.nlm.nih.gov/29111259/
https://pubmed.ncbi.nlm.nih.gov/29111259/
https://pubmed.ncbi.nlm.nih.gov/29111259/
https://seom.org/images/LAS_CIFRAS_DEL_CANCER_EN_ESPANA_2022.pdf
https://pubmed.ncbi.nlm.nih.gov/27237614/
https://pubmed.ncbi.nlm.nih.gov/27237614/
https://pubmed.ncbi.nlm.nih.gov/27237614/
https://pubmed.ncbi.nlm.nih.gov/27237614/
https://pubmed.ncbi.nlm.nih.gov/21436065/
https://pubmed.ncbi.nlm.nih.gov/21436065/
https://pubmed.ncbi.nlm.nih.gov/21436065/
https://pubmed.ncbi.nlm.nih.gov/18354417/
https://pubmed.ncbi.nlm.nih.gov/18354417/
https://pubmed.ncbi.nlm.nih.gov/18354417/
https://pubmed.ncbi.nlm.nih.gov/19466697/
https://pubmed.ncbi.nlm.nih.gov/19466697/
https://pubmed.ncbi.nlm.nih.gov/19466697/
https://pubmed.ncbi.nlm.nih.gov/24818853/
https://pubmed.ncbi.nlm.nih.gov/24818853/
https://pubmed.ncbi.nlm.nih.gov/34478507/
https://pubmed.ncbi.nlm.nih.gov/34478507/


10

Mónica CM, et al., Clinics in Oncology - General Oncology

Remedy Publications LLC., | http://clinicsinoncology.com/ 2022 | Volume 7 | Article 1957

10. Monsuez JJ, Charniot JC, Vignat N, Artigou JY. Cardiac side-effects of 
cancer chemotherapy. Int J Cardiol. 2010;144(1):3-15.

11. Aleman BMP, van den Belt-Dusebout AW, De Bruin ML, van ’t Veer MB, 
Baaijens MHA, de Boer JP, et al. Late cardiotoxicity after treatment for 
Hodgkin lymphoma. Blood. 2007;109(5):1878-86.

12. Fearon K, Strasser F, Anker SD, Bosaeus I, Bruera E, Fainsinger RL, et 
al. Definition and classification of cancer cachexia: An international 
consensus. Lancet Oncol. 2011;12(5):489-95.

13. Naito T, Okayama T, Aoyama T, Ohashi T, Masuda Y, Kimura M, et al. 
Unfavorable impact of cancer cachexia on activity of daily living and need 
for inpatient care in elderly patients with advanced non-small-cell lung 
cancer in Japan: A prospective longitudinal observational study. BMC 
Cancer. 2017;17(1):800.

14. Bachmann J, Heiligensetzer M, Krakowski-Roosen H, Büchler MW, Friess 
H, Martignoni ME. Cachexia worsens prognosis in patients with resectable 
pancreatic cancer. J Gastrointest Surg. 2008;12(7):1193-201. 

15. Ahmad SS, Reinius MA, Hatcher HM, Ajithkumar TV. Anticancer 
chemotherapy in teenagers and young adults: managing long term side 
effects. BMJ. 2016;354:i4567.

16. Reid J, McKeaveney C, Martin P. Communicating with adolescents 
and young adults about cancer-associated weight loss. Curr Oncol Rep. 
2019;21(2):15.

17. Pugh G, Below N, Fisher A, Reynolds J, Epstone S. Trekstock RENEW: 
Evaluation of a 12-week exercise referral program for young adult cancer 
survivors delivered by a cancer charity. Support care cancer Off J Multinatl 
Assoc Support Care Cancer. 2020;28(12):5803-12.

18. Galvão DA, Newton RU. Review of exercise intervention studies in cancer 
patients. J Clin Oncol Off J Am Soc Clin Oncol. 2005;23(4):899-909.

19. Stout NL, Baima J, Swisher AK, Winters-Stone KM, Welsh J. A systematic 
review of exercise systematic reviews in the cancer literature (2005-2017). 
PM R. 2017;9(9S2):S347-84.

20. Wolin KY, Schwartz AL, Matthews CE, Courneya KS, Schmitz KH. 
Implementing the exercise guidelines for cancer survivors. J Support 
Oncol. 2012;10(5):171-7.

21. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JPA, 
et al. The PRISMA statement for reporting systematic reviews and meta-
analyses of studies that evaluate health care interventions: Explanation and 
elaboration. PLoS Med. 2009;6(7):e1000100.

22. Verhagen AP, de Vet HC, de Bie RA, Kessels AG, Boers M, Bouter LM, 
et al. The Delphi list: A criteria list for quality assessment of randomized 
clinical trials for conducting systematic reviews developed by Delphi 
consensus. J Clin Epidemiol. 1998;51(12):1235-41.

23. Valle CG, Tate DF, Mayer DK, Allicock M, Cai J. A randomized trial of 
a Facebook-based physical activity intervention for young adult cancer 
survivors. J Cancer Surviv. 2013;7(3):355-68.

24. Christensen JF, Tolver A, Andersen JL, Rørth M, Daugaard G, Hojman P. 
Resistance training does not protect against increases in plasma cytokine 
levels among germ cell cancer patients during and after chemotherapy. J 
Clin Endocrinol Metab. 2014;99(8):2967-76.

25. Ibrahim M, Muanza T, Smirnow N, Sateren W, Fournier B, Kavan P, et al. 
Time course of upper limb function and return-to-work post-radiotherapy 
in young adults with breast cancer: A pilot randomized control trial on 
effects of targeted exercise program. J Cancer Surviv. 2017;11(6):791-9.

26. Bloom JR, Stewart SL, D’Onofrio CN, Luce J, Banks PJ. Addressing the 
needs of young breast cancer survivors at the 5 year milestone: Can a 
short-term, low intensity intervention produce change? J Cancer Surviv. 
2008;2(3):190-204.

27. Thorsen L, Skovlund E, Strømme SB, Hornslien K, Dahl AA, Fosså SD. 
Effectiveness of physical activity on cardiorespiratory fitness and health-

related quality of life in young and middle-aged cancer patients shortly 
after chemotherapy. J Clin Oncol. 2005;23(10):2378-88.

28. Wurz A, Price J, Brunet J. Understanding adolescents’ and young adults’ 
self-perceptions after cancer treatment in the context of a two-arm, mixed-
methods pilot randomized controlled physical activity trial. Support Care 
Cancer. 2021;29(8):4439-50.

29. Wurz A, Ayson G, Smith AM, Brunet J. A proof-of-concept sub-study 
exploring feasibility and preliminary evidence for the role of physical 
activity on neural activity during executive functioning tasks among young 
adults after cancer treatment. BMC Neurol. 2021;21(1):300.

30. Rabin C, Dunsiger S, Ness KK, Marcus BH. Internet-based physical 
activity intervention targeting young adult cancer survivors. J Adolesc 
Young Adult Oncol. 2011;1(4):188-94.

31. Rabin C, Pinto B, Fava J. Randomized trial of a physical activity and 
meditation intervention for young adult cancer survivors. J Adolesc Young 
Adult Oncol. 2016;5(1):41-7.

32. Erickson JM, Tokarek N, Ke W, Swartz A. A randomized controlled 
trial of a physical activity intervention for self-management of fatigue in 
adolescents and young adults with cancer. Cancer Nurs. 2021;44(4):263-
71.

33. Atkinson M, Murnane A, Goddard T, Pendergrast C, Rogers P, Manudhane 
R, et al. A randomized controlled trial of a structured exercise intervention 
after the completion of acute cancer treatment in adolescents and young 
adults. Pediatr Blood Cancer. 2021;68(1):e28751.

34. Salchow J, Koch B, Mann J, von Grundherr J, Elmers S, Dwinger S, et 
al. Effects of a structured counselling-based intervention to improve 
physical activity behavior of adolescents and young adult cancer survivors 
- the randomized phase II Motivate AYA - MAYA trial. Clin Rehabil. 
2021;35(8):1164-74.

35. Munsie C, Ebert J, Joske D, Ackland T. The benefit of physical activity in 
adolescent and young adult cancer patients during and after treatment: A 
systematic review. J Adolesc Young Adult Oncol. 2019;8(5):512-24.

36. Forbes CC, Swan F, Greenley SL, Lind M, Johnson MJ. Physical activity 
and nutrition interventions for older adults with cancer: A systematic 
review. J Cancer Surviv. 2020;14(5):689-711.

37. Cocca A, Liukkonen J, Mayorga-Vega D, Viciana-Ramírez J. Health-
related physical activity levels in Spanish youth and young adults. Percept 
Mot Skills. 2014;118(1):247-60.

38. Murnane A, Gough K, Thompson K, Holland L, Conyers R. Adolescents 
and young adult cancer survivors: Exercise habits, quality of life and 
physical activity preferences. Support Care Cancer. 2015;23(2):501-10.

39. Gupta AA, Edelstein K, Albert-Green A, D’Agostino N. Assessing 
information and service needs of young adults with cancer at a single 
institution: The importance of information on cancer diagnosis, fertility 
preservation, diet, and exercise. Support Care Cancer. 2013;21(9):2477-84.

40. Bleyer A. Young adult oncology: The patients and their survival challenges. 
CA Cancer J Clin. 2007;57(4):242-55.

41. Husson O, Zebrack BJ, Aguilar C, Hayes-Lattin B, Cole S. Cancer 
in adolescents and young adults: Who remains at risk of poor social 
functioning over time? Cancer. 2017;123(14):2743-51.

42. Coccia PF, Pappo AS, Beaupin L, Borges VF, Borinstein SC, Chugh R, et 
al. Adolescent and young adult oncology, Version 2.2018, NCCN clinical 
practice guidelines in oncology. J Natl Compr Canc Netw. 2018;16(1):66-
97.

43. Reid-Arndt SA, Hsieh C, Perry MC. Neuropsychological functioning and 
quality of life during the first year after completing chemotherapy for 
breast cancer. Psychooncology. 2010;19(5):535-44.

44. Printz C. An expanded role for exercise in cancer treatment and 
survivorship: Backed by a trove of studies regarding the benefits of physical 

https://pubmed.ncbi.nlm.nih.gov/17119114/
https://pubmed.ncbi.nlm.nih.gov/17119114/
https://pubmed.ncbi.nlm.nih.gov/17119114/
https://pubmed.ncbi.nlm.nih.gov/21296615/
https://pubmed.ncbi.nlm.nih.gov/21296615/
https://pubmed.ncbi.nlm.nih.gov/21296615/
https://pubmed.ncbi.nlm.nih.gov/29183277/
https://pubmed.ncbi.nlm.nih.gov/29183277/
https://pubmed.ncbi.nlm.nih.gov/29183277/
https://pubmed.ncbi.nlm.nih.gov/29183277/
https://pubmed.ncbi.nlm.nih.gov/29183277/
https://pubmed.ncbi.nlm.nih.gov/18347879/
https://pubmed.ncbi.nlm.nih.gov/18347879/
https://pubmed.ncbi.nlm.nih.gov/18347879/
https://pubmed.ncbi.nlm.nih.gov/27604249/
https://pubmed.ncbi.nlm.nih.gov/27604249/
https://pubmed.ncbi.nlm.nih.gov/27604249/
https://pubmed.ncbi.nlm.nih.gov/30715610/
https://pubmed.ncbi.nlm.nih.gov/30715610/
https://pubmed.ncbi.nlm.nih.gov/30715610/
https://pubmed.ncbi.nlm.nih.gov/32221668/
https://pubmed.ncbi.nlm.nih.gov/32221668/
https://pubmed.ncbi.nlm.nih.gov/32221668/
https://pubmed.ncbi.nlm.nih.gov/32221668/
https://pubmed.ncbi.nlm.nih.gov/15681536/
https://pubmed.ncbi.nlm.nih.gov/15681536/
https://pubmed.ncbi.nlm.nih.gov/28942909/
https://pubmed.ncbi.nlm.nih.gov/28942909/
https://pubmed.ncbi.nlm.nih.gov/28942909/
https://pubmed.ncbi.nlm.nih.gov/22579268/
https://pubmed.ncbi.nlm.nih.gov/22579268/
https://pubmed.ncbi.nlm.nih.gov/22579268/
https://pubmed.ncbi.nlm.nih.gov/19621070/
https://pubmed.ncbi.nlm.nih.gov/19621070/
https://pubmed.ncbi.nlm.nih.gov/19621070/
https://pubmed.ncbi.nlm.nih.gov/19621070/
https://pubmed.ncbi.nlm.nih.gov/10086815/
https://pubmed.ncbi.nlm.nih.gov/10086815/
https://pubmed.ncbi.nlm.nih.gov/10086815/
https://pubmed.ncbi.nlm.nih.gov/10086815/
https://pubmed.ncbi.nlm.nih.gov/23532799/
https://pubmed.ncbi.nlm.nih.gov/23532799/
https://pubmed.ncbi.nlm.nih.gov/23532799/
https://pubmed.ncbi.nlm.nih.gov/25050898/
https://pubmed.ncbi.nlm.nih.gov/25050898/
https://pubmed.ncbi.nlm.nih.gov/25050898/
https://pubmed.ncbi.nlm.nih.gov/25050898/
https://pubmed.ncbi.nlm.nih.gov/28470507/
https://pubmed.ncbi.nlm.nih.gov/28470507/
https://pubmed.ncbi.nlm.nih.gov/28470507/
https://pubmed.ncbi.nlm.nih.gov/28470507/
https://pubmed.ncbi.nlm.nih.gov/18670888/
https://pubmed.ncbi.nlm.nih.gov/18670888/
https://pubmed.ncbi.nlm.nih.gov/18670888/
https://pubmed.ncbi.nlm.nih.gov/18670888/
https://pubmed.ncbi.nlm.nih.gov/15800330/
https://pubmed.ncbi.nlm.nih.gov/15800330/
https://pubmed.ncbi.nlm.nih.gov/15800330/
https://pubmed.ncbi.nlm.nih.gov/15800330/
https://pubmed.ncbi.nlm.nih.gov/33449169/
https://pubmed.ncbi.nlm.nih.gov/33449169/
https://pubmed.ncbi.nlm.nih.gov/33449169/
https://pubmed.ncbi.nlm.nih.gov/33449169/
https://pubmed.ncbi.nlm.nih.gov/34344355/
https://pubmed.ncbi.nlm.nih.gov/34344355/
https://pubmed.ncbi.nlm.nih.gov/34344355/
https://pubmed.ncbi.nlm.nih.gov/34344355/
https://pubmed.ncbi.nlm.nih.gov/23610737/
https://pubmed.ncbi.nlm.nih.gov/23610737/
https://pubmed.ncbi.nlm.nih.gov/23610737/
https://pubmed.ncbi.nlm.nih.gov/26812450/
https://pubmed.ncbi.nlm.nih.gov/26812450/
https://pubmed.ncbi.nlm.nih.gov/26812450/
https://pubmed.ncbi.nlm.nih.gov/32568808/
https://pubmed.ncbi.nlm.nih.gov/32568808/
https://pubmed.ncbi.nlm.nih.gov/32568808/
https://pubmed.ncbi.nlm.nih.gov/32568808/
https://pubmed.ncbi.nlm.nih.gov/33063932/
https://pubmed.ncbi.nlm.nih.gov/33063932/
https://pubmed.ncbi.nlm.nih.gov/33063932/
https://pubmed.ncbi.nlm.nih.gov/33063932/
https://pubmed.ncbi.nlm.nih.gov/33685232/
https://pubmed.ncbi.nlm.nih.gov/33685232/
https://pubmed.ncbi.nlm.nih.gov/33685232/
https://pubmed.ncbi.nlm.nih.gov/33685232/
https://pubmed.ncbi.nlm.nih.gov/33685232/
https://pubmed.ncbi.nlm.nih.gov/31090475/
https://pubmed.ncbi.nlm.nih.gov/31090475/
https://pubmed.ncbi.nlm.nih.gov/31090475/
https://pubmed.ncbi.nlm.nih.gov/32328828/
https://pubmed.ncbi.nlm.nih.gov/32328828/
https://pubmed.ncbi.nlm.nih.gov/32328828/
https://pubmed.ncbi.nlm.nih.gov/24724525/
https://pubmed.ncbi.nlm.nih.gov/24724525/
https://pubmed.ncbi.nlm.nih.gov/24724525/
https://pubmed.ncbi.nlm.nih.gov/25294658/
https://pubmed.ncbi.nlm.nih.gov/25294658/
https://pubmed.ncbi.nlm.nih.gov/25294658/
https://pubmed.ncbi.nlm.nih.gov/23604520/
https://pubmed.ncbi.nlm.nih.gov/23604520/
https://pubmed.ncbi.nlm.nih.gov/23604520/
https://pubmed.ncbi.nlm.nih.gov/23604520/
https://pubmed.ncbi.nlm.nih.gov/17626120/
https://pubmed.ncbi.nlm.nih.gov/17626120/
https://pubmed.ncbi.nlm.nih.gov/28319256/
https://pubmed.ncbi.nlm.nih.gov/28319256/
https://pubmed.ncbi.nlm.nih.gov/28319256/
https://pubmed.ncbi.nlm.nih.gov/29295883/
https://pubmed.ncbi.nlm.nih.gov/29295883/
https://pubmed.ncbi.nlm.nih.gov/29295883/
https://pubmed.ncbi.nlm.nih.gov/29295883/
https://pubmed.ncbi.nlm.nih.gov/19472296/
https://pubmed.ncbi.nlm.nih.gov/19472296/
https://pubmed.ncbi.nlm.nih.gov/19472296/
https://pubmed.ncbi.nlm.nih.gov/32441798/
https://pubmed.ncbi.nlm.nih.gov/32441798/


11

Mónica CM, et al., Clinics in Oncology - General Oncology

Remedy Publications LLC., | http://clinicsinoncology.com/ 2022 | Volume 7 | Article 1957

activity for patients with cancer and cancer survivors, researchers have 
updated exercise guidelines for these groups. Cancer. 2020;126(12):2731-2. 

45. Buffart LM, Kalter J, Sweegers MG, Courneya KS, Newton RU, Aaronson 
NK, et al. Effects and moderators of exercise on quality of life and physical 
function in patients with cancer: An individual patient data meta-analysis 
of 34 RCTs. Cancer Treat Rev. 2017;52:91-104.

46. Bourke L, Homer KE, Thaha MA, Steed L, Rosario DJ, Robb KA, et al. 
Interventions for promoting habitual exercise in people living with and 
beyond cancer. Cochrane database Syst Rev. 2013;(9):CD010192.

47. Turner RR, Steed L, Quirk H, Greasley RU, Saxton JM, Taylor SJ, et al. 
Interventions for promoting habitual exercise in people living with and 
beyond cancer. Cochrane database Syst Rev. 2018;9(9):CD010192.

https://pubmed.ncbi.nlm.nih.gov/32441798/
https://pubmed.ncbi.nlm.nih.gov/32441798/
https://pubmed.ncbi.nlm.nih.gov/28006694/
https://pubmed.ncbi.nlm.nih.gov/28006694/
https://pubmed.ncbi.nlm.nih.gov/28006694/
https://pubmed.ncbi.nlm.nih.gov/28006694/
https://pubmed.ncbi.nlm.nih.gov/24065550/
https://pubmed.ncbi.nlm.nih.gov/24065550/
https://pubmed.ncbi.nlm.nih.gov/24065550/
https://pubmed.ncbi.nlm.nih.gov/30229557/
https://pubmed.ncbi.nlm.nih.gov/30229557/
https://pubmed.ncbi.nlm.nih.gov/30229557/

	Title
	Abstract
	Introduction
	Methods
	Design
	Literature search and selection criteria
	Selection of studies
	Data extraction and assessment of methodological quality
	Assessment of methodological quality and quantitative analysis

	Results
	Selection of studies
	Characteristics of the studies
	Features of the interventions
	Level of outcome achievement

	Discussion
	Features of an exercise intervention to increase PA levels in YAwC
	Other benefits of exercise interventions for YAwC
	How can interventions be improved in this population?

	Study Limitations
	Clinical Implications and Future Lines of Research
	Conclusion
	Acknowledgment
	References
	Figure 1
	Table 1
	Table 2

