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Abstract
Objective: To map existing research concerning rehabilitation interventions for young adult cancer

survivors (YACS) that address at least one factor from the biopsychosocial health model.

Design: Scoping review.

Data sources: Searches were performed in EMBASE, MEDLINE, PsycINFO, CINAHL and Cochrane in

January 2022 and updated in March 2023, and grey literature between February and April 2022.

Methods: The review followed Joanna Briggs Institute’s methodology for scoping reviews. Quantitative,

qualitative and mixed methods studies evaluating interventions for YACS of any cancer who had completed

primary treatment and were between 18 and 39 years old at diagnosis were included. Two authors inde-

pendently screened studies for eligibility, and standardised forms were used for data extraction.

Descriptive statistics, narrative summaries and thematic analysis were used to analyse the data.

Results: The search revealed 5706 records, of which 70 were full-text screened. The 20 included studies

represented a heterogeneous group of 444 young adults with different cancer types, mean age above 25,

and an overrepresentation of females. Most studies were feasibility and pilot studies. The 20 studies con-

sisted of 14 unique interventions focusing primarily on one dimension of the biopsychosocial health model

like biological or psychological factors. In the 14 interventions, the most frequent intervention element

was peer-to-peer support (n= 12). The interventions were often delivered online (n= 9), lasting 3–12
months (n= 8). A wide variety of theories, providers and outcome measures were used.
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Conclusion: The results show that current research on multicomponent, biopsychosocial and age-spe-

cific rehabilitation for YACS remains at an early stage.
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Introduction

Young adult cancer survivors (YACS) aged 18–39
years old who have completed primary cancer treat-
ment1 face multiple physical and psychological
long-term effects.2,3 These effects can persist
many years into survival and impact their future
career, financial status, intimate relationships and
health-related quality of life.4–6 YACS often have
a higher risk of long-term effects than child,
middle-aged and older cancer survivors.7–9 In add-
ition, YACS differ markedly from other cancer age
groups because cancer strikes during a critical
developmental phase of their lives when they are
often establishing relationships and a family, finish-
ing education and are in the early stages of gaining
employment and developing a career.5 Although
YACS comprise around only 5% of the total
cancer population, adequate age-specific rehabilita-
tion for YACS is needed addressing their unique
and complex biopsychosocial challenges.10–12

Rehabilitation is usually defined as a complex
problem-solving process focusing on the dynamic
interaction between biological, psychological and
social factors to improve functioning and participation,
and is grounded in the biopsychosocial model of
health and the International Classification of
Functioning, Disability and Health.13–17 Research
has shown that physical and psychosocial rehabilita-
tion interventions may improve participation in every-
day life and health-related quality of life in older adults
with cancer.18,19 Despite this knowledge and the
growing recognition of the need for age-specific
rehabilitation for YACS, no review has so far provided
a comprehensive overview of existing interventions
addressing all factors of the biopsychosocial model
of health, which is necessary to meet the multifactorial
challenges that YACS face in everyday life.20–23 Such

knowledge could provide valuable evidence to inform
future evidence-based rehabilitation for YACS. The
objective of this review is thus to map existing
research concerning rehabilitation interventions for
YACS that address at least one of the dimensions of
the biopsychosocial model of health. More specific-
ally, we aim to answer the research question: What
are the characteristics of rehabilitation interventions
(concept) in institutional or non-institutional settings
(context) for YACS (population)?

Methods

A scoping review was chosen as the most appropri-
ate method because it is useful for exploring the
breadth of existing evidence and creating an over-
view of an emerging field, such as rehabilitation
for YACS. In addition, it is suitable for identifying
and mapping key characteristics of a selected
concept and exploring how research is carried
out.24

We followed the Joanna Briggs Institute meth-
odology for scoping reviews24 and report the
process and findings according to the Preferred
Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews
checklist (Supplemental Material).25 A protocol
for the review was developed and registered in
December 2021 in Open Science Framework
(10.17605/OSF.IO/HN5DF).

Eligibility criteria

The eligibility criteria were based on the research
question and the population/concept/context frame-
work.24 Papers were included if they fulfilled the
following requirements:
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• The intervention involved young adults with
any type of cancer at age 18–39 years at the
time of diagnosis and the time of the inter-
vention, and had completed primary
treatment

• The intervention included elements related
to physical, psychological or social dimen-
sions from the biopsychosocial model of
health

• The intervention took place in institutional
and non-institutional settings including hos-
pitals, public or private community rehabili-
tation clinics, at home or online with no
limitation regarding geographical location

• The study used quantitative, qualitative or
mixed methods

• The findings were reported in English,
Swedish, Norwegian or Danish.

No restrictions were applied to the rehabilitation
intervention regarding delivery methods, interven-
tion frequency and duration, or the providers’ back-
ground. In addition, no restrictions applied to
publication dates. Studies were excluded if ana-
lyses were not conducted separately for the age
group 18–39 years of age.

Searches and information sources

The primary search strategy aimed to locate pub-
lished research articles in indexed databases. A
search matrix for the following blocks was devel-
oped based on the research question: (a) young
adults, (b) cancer and (c) rehabilitation. The
concept (the characteristics of rehabilitation inter-
ventions) and context (institutional or non-
institutional settings) from the research question
were merged into one block, block 3, in the
search matrix, as searching on context alone was
too narrow. We retrieved search terms and subject
headings for the search matrix from previous
reviews of cancer rehabilitation and reviews con-
cerning YACS.26–30 To find alternative search
terms, we used a thesaurus and Google Scholar.
One author performed a pilot search in EMBASE
and CINAHL to identify relevant articles which
we could use to expand the search matrix. Thus,

search terms and subject headings were retrieved
among the titles and abstracts of the articles identi-
fied in the pilot search.

The final search matrix was consolidated with a
research librarian from the University of Southern
Denmark, and we made few adjustments (e.g.
adding tumour). The search matrix was adapted
for each of the following databases where one
author performed searches on January 31, 2022:

• EMBASE 1947 to 2022 January 28 via Ovid
• MEDLINE(R) ALL 1946 to January 28,

2022, via Ovid
• PsychINFO 1086 to January, week 4 2022

via Ovid
• CINAHL via EBSCOhost
• Cochrane Central Register of Controlled

Trials (CENTRAL)

An updated search was performed on March 10,
2023. An example of a complete search strategy
and detailed search matrix is outlined in online
Supplemental File 1.

The supplementary search was twofold. First,
the reference lists of all included studies were
screened for additional studies and a citation
search in Web of Science in June 2022.

Then, the first author searched grey literature fol-
lowing a developed grey literature search plan
inspired by a previous review31 (see online
Supplemental File 2). We used four different search
strategies: (a) grey literature database searches (e.g.
WHO International Clinical Trials Registry
Platform), (b) targeted web-based searches (e.g.
https://www.cancer.gov/), (c) Google searches (e.g.
Google Scholar) and (d) contacting experts. We per-
formed the searches between February 2022 and
April 2022 and contacted experts between 3 and 7
March 2022.

Study selection and data extraction

We uploaded all identified articles into the web-
based management software Covidence and
removed duplicates. Two authors independently
screened titles/abstracts to identify records for
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full-text review and inclusion in the analysis. If any
articles lacked the necessary information to assess
eligibility for inclusion in the full-text review stage,
we contacted the corresponding author to retrieve
further details. Disagreements between the reviewers
at each stage were resolved through discussion or, if
necessary, with an additional reviewer. The screening
process and reasons for exclusion at the full-text stage
are shown using a Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension
for Scoping Reviews checklist flow diagram.25

Three data extraction tools were developed
inspired by a previous review and the template
for intervention description and replication check-
list.18,32 First, one author performed a pilot data
extraction of three articles33–35and necessary
adjustments were made. Then, one author extracted
data and the data were verified by a second author.
We resolved disagreements between the authors in
the data extraction process through discussion and,
if necessary, with an additional author. To describe
the interventions, we extracted the following data:
key intervention elements, aim, theoretical princi-
ples, contents, delivery, outcome measurements,
data collection methods and the main results from
the studies based on the template for intervention
description and replication checklist. Data relating
to first author, year, country, sample size, cancer
type, years since diagnosis and age of study partici-
pants were also extracted.

Synthesis of results

Two authors were involved in synthesising the
results, which consisted of three steps. First, a
summary of descriptive statistics and a narrative
recap of study characteristics were conducted
along with items from the data extraction inspired
by template for intervention description and repli-
cation. Second, the intervention characteristics
were deductively analysed thematically to identify
common intervention characteristics across the
interventions. This involved reading and re-reading
the articles and developing categories and themes
arising from each intervention and across the inter-
ventions. We produced a summary of the major

findings for the identified intervention characteris-
tics organised under the headlines in the template
for intervention description and replication check-
list. Third, an inductive thematic analysis of
included outcome measures was conducted using
the International Classification of Functioning,
Disability, and Health as a framework.17 This
involved classifying each outcome measure into
one of the components of the International
Classification of Functioning, Disability and
Health: (a) body functions and structures, (b) activ-
ity and participation, (c) environmental factors, (d)
personal factors or (e) other if the outcome measure
did not fit the International Classification of
Functioning, Disability and Health’s classifica-
tion.17 After having conducted the analysis,
members of the author group who did not partici-
pate in data extraction and analysis were consulted
to discuss the analysis and ensure agreement.

Results

Study identification and selection

The searches yielded 5706 records after the
removal of 2054 duplicates. Title/abstract screen-
ing resulted in 70 full-text articles that were
screened, of which 54 studies were excluded.
Additionally, we identified two further studies by
consulting experts and two studied were identified
when updating the search. Thus, a total of 20
studies were included for data extraction.34–53

Figure 1 presents the study flow chart and reasons
for exclusion at the full-text stage. The reasons
for the exclusion of each study are listed in online
Supplemental File 3.

Study characteristics (n= 20)

Table 1 shows the study characteristics. All studies
had been published within the past 12 years, over
half of them (n= 13) over the previous five years.
The studies were exclusively conducted in North
America (n= 15) and Europe (n= 5). The majority
were pilot/feasibility studies (n= 12). Eleven
studies collected data quantitatively, two studies
qualitatively and seven studies used mixed
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methods for data collection. The 20 included
studies were based on 14 unique interventions
which will be referred to as the interventions. The
study population across the 14 interventions con-
sisted of 444 YACS, primarily females, who were
on average over 25 years of age. The majority of
the interventions included mixed cancer types.

Intervention characteristics (n= 14)

A detailed description of the intervention character-
istics of each of the 14 interventions is outlined in
Table 2, and Figure 2 provides an overview of

the intervention characteristics across the 14 inter-
ventions. Finally, Figure 3 outlines the outcome
measures used in the included interventions, and
Table 3 describes the measure points and findings
of the included interventions. Here, we will sum-
marise the results from the tables.

Aims
As outlined in Table 2, three of the 14 interventions
aimed primarily at increasing or promoting phys-
ical activity. In addition, four interventions aimed
at increasing or promoting physical activity or cap-
acity as one of several aims, such as Hauken

Figure 1. PRISMA flow chart.
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et al.34,39,40 who aimed at improving both participa-
tion, physical capacity and health-related quality
of life. Improving health-related quality of life
was also the aim of the intervention by Oswald
et al.53 and the intervention by Fauske et al.,38

in addition to reducing fatigue. Other interven-
tions were aimed at promoting YACS’ post-
cancer identity and role in society, improving
symptom management and management of psy-
chosocial challenges, including distress and
emotion regulation, and finding direction in life
after cancer treatment.

Theories and rationales
As shown in Figure 2, a range of theories and ratio-
nales were used as the foundation for the interven-
tions, with the majority (n= 9) including numerous
theories and rationales. Over one-third (n= 5) used
social cognitive theory solely or combined with the
transtheoretical model. Two studies were exclusively
based on self-determination theory, while two other
studies combined positive psychology with other the-
ories and rationales.

Intervention elements
As outlined in Figure 2, the contents of the studies’
interventions varied, and it was difficult to find any
apparent patterns across the intervention elements.
Nevertheless, some intervention elements were more
frequent than others: (a) peer-to-peer support (n=
12) and (b) goal setting and action planning (n=9)
and guidance in or execution of physical activity (n
=9). Peer interaction varied across the studies and
was facilitated through moderated and unmoderated
web-based, peer-to-peer support groups, profes-
sional-led group sessions and residential stays where
participants spent most of their time together, which
enabled peer interaction. Price et al.44 was one of
two interventions that provided no peer-to-peer
support. However, the intervention in Price et al.44

included planning of social support. The goal setting
process also differed across the interventions. In two
of the interventions, an online goal-setting tool admi-
nistered by the participants themselves facilitated the
goal-setting process. Goal setting was facilitated in
the remaining interventions, including goal settingT
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and action planning via one-to-one or group sessions
with a provider of the intervention (Table 2).

Duration and sessions
Table 2 shows wide variation in the intervention
duration ranging from 3 days to 1 year. However,

12 weeks (n= 4) and 6 months (n= 4) were
typical durations (Figure 2). The number of ses-
sions varied across studies, while interventions
delivered as residential stays had the greatest
number of sessions.

Figure 2. Intervention elements in rehabilitation interventions for young adult cancer survivors (n= 14).
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Provider
As shown in Table 2, a wide variety of providers
delivered the interventions, including research

staff, project directors, nurses, rehabilitation medi-
cine specialists, nutritionists, social workers, phy-
siotherapists, health coaches, yoga teachers and

Figure 3. Outcome measures used in the included interventions (n= 14).

18 Clinical Rehabilitation 0(0)



T
ab

le
3.

M
e
as
u
re

p
o
in
ts
an
d
fi
n
d
in
gs

o
f
th
e
in
cl
u
d
e
d
in
te
rv
e
n
ti
o
n
s
(n
=
1
4
).

F
ir
st
au
th
o
r

M
e
as
u
re

p
o
in
ts

F
in
d
in
gs

A
lb
e
rs

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(6

d
ay
s)

1
m
o
n
th

af
te
r
th
e
in
te
rv
e
n
ti
o
n

Q
u
an
ti
ta
ti
ve

•
M
o
st
ap
p
re
ci
at
e
d
w
e
re

th
e
p
re
se
n
ce

o
f
n
at
u
re
,
th
e
ro
le
o
f
p
e
e
rs
,t
h
e
q
u
al
it
y
o
f
tr
ai
n
e
rs
an
d
th
e
co
n
te
n
ts
o
f

th
e
w
o
rk
sh
o
p
s.

•
Se
ss
io
n
o
n
th
e
p
h
ys
ic
al
as
p
e
ct
s
o
f
h
av
in
g
h
ad

a
tr
au
m
at
ic
e
x
p
e
ri
e
n
ce

an
d
yo
ga

se
ss
io
n
s
w
e
re

m
o
st

ap
p
re
ci
at
e
d
.

Q
u
al
it
at
iv
e

•
T
h
e
in
te
rv
e
n
ti
o
n
o
ff
e
re
d
su
p
p
o
rt

to
Y
A
C
S
in

th
e
p
ro
m
o
ti
o
n
o
f
th
e
ir
w
e
ll-
b
e
in
g
an
d
p
o
st
-c
an
ce
r
id
e
n
ti
ty

d
ev
e
lo
p
m
e
n
t.

A
ck
n
o
w
le
d
ge
m
e
n
t
an
d
ad
vi
ce

fr
o
m

o
th
e
r
Y
A
C
S
w
e
re

im
p
o
rt
an
t
an
d
ve
ry

u
se
fu
l.

•
W
o
u
ld

h
av
e
lik
e
d
to

h
av
e
m
o
re

in
d
iv
id
u
al
su
p
p
o
rt

d
u
ri
n
g
gr
o
u
p
se
ss
io
n
s
an
d
as

o
n
e
-t
o
-o
n
e
se
ss
io
n
s.

Fe
as
ib
ili
ty

T
h
e
in
te
rv
e
n
ti
o
n
w
as

w
e
ll
re
ce
iv
e
d
b
y
p
ar
ti
ci
p
an
ts

C
am

p
o
an
d

L
at
h
re
n

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(8

w
e
e
k
s)

Q
u
an
ti
ta
ti
ve

•
↑
M
in
d
fu
ln
e
ss

•
↑
Se
lf
-c
o
m
p
as
si
o
n
(l
ar
ge
st
e
ff
e
ct

si
ze
s)

•
↑
P
o
st
-t
ra
u
m
at
ic
gr
o
w
th

•
↓
A
n
x
ie
ty

(l
ar
ge
st
e
ff
e
ct

si
ze
s)

•
↓
D
e
p
re
ss
iv
e
sy
m
p
to
m
s

•
↓
So
ci
al
is
o
la
ti
o
n

•
↓
N
e
ga
ti
ve

b
o
d
y
im
ag
e
(l
ar
ge
st
e
ff
e
ct

si
ze
s)

Q
u
al
it
at
iv
e

T
h
e
in
te
rv
e
n
ti
o
n
ad
d
re
ss
e
d
th
re
e
p
sy
ch
o
so
ci
al
n
e
e
d
s,
w
h
ic
h
w
e
re

ad
d
re
ss
e
d
in

th
is
w
ay
:

1
.

P
e
e
r
is
o
la
ti
o
n
:
th
ro
u
gh

se
lf
-r
e
lia
n
ce
,
co
m
m
o
n
h
u
m
an
it
y
an
d
m
in
d
fu
l
aw

ar
e
n
e
ss

o
f
p
o
si
ti
ve

su
p
p
o
rt

2
.

B
o
d
y
co
n
ce
rn
s:
th
ro
u
gh

se
lf
-k
in
d
n
e
ss
,
gr
at
it
u
d
e
,
ac
ce
p
ta
n
ce

an
d
aw

ar
e
n
e
ss

3
.

H
e
al
th
-r
e
la
te
d

an
x
ie
ty
:
th
ro
u
gh

b
e
n
e
fi
ci
al

m
in
d
fu
ln
e
ss

p
ra
ct
ic
e
s

an
d

ch
al
le
n
gi
n
g

aw
ar
e
n
e
ss
.
B
o
d
y

aw
ar
e
n
e
ss

tr
ig
ge
re
d
h
e
al
th
-r
e
la
te
d
an
x
ie
ty

Fe
as
ib
ili
ty

•
T
h
e
in
te
rv
e
n
ti
o
n
w
as

fe
as
ib
le
(8
4
%
p
ar
ti
ci
p
at
e
d
in

at
le
as
t
6
o
f
8
se
ss
io
n
s)

•
A
cc
e
p
ta
b
ili
ty
w
as
h
ig
h
w
it
h
av
e
ra
ge

sc
o
re

o
f4
.6
9
(S
D
0
.4
3
)
o
n
a
5
-p
o
in
t
sc
al
e
re
ga
rd
in
g
sa
ti
sf
ac
ti
o
n
w
it
h
th
e

in
te
rv
e
n
ti
o
n
.

D
o
rf
m
an

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(1
0
w
e
e
k
s)

Fe
as
ib
ili
ty

F
e
as
ib
le
b
u
t
su
gg
e
st
io
n
s
o
f
m
in
o
r
ch
an
ge
s
fo
r
re
fi
n
in
g
th
e
m
an
u
al
an
d
th
e
m
o
b
ile

ap
p
lic
at
io
n
m
at
e
ri
al
s

P
ar
ti
ci
p
an
ts

h
ig
h
lig
h
te
d
th
e
va
lu
e
o
f:

•
B
e
in
g
ab
le
to

co
n
n
e
ct

w
it
h
o
th
e
r

•
T
h
e
gr
o
u
p
fo
rm

at
as

it
al
lo
w
e
d
le
ar
n
in
g
fr
o
m

e
ac
h
o
th
e
r.

•
T
h
e
ca
ll-
o
u
t
b
o
x
e
s
in
th
e
m
an
u
al
h
e
lp
e
d
d
ra
w
th
e
ir
at
te
n
ti
o
n
to

th
e
im
p
o
rt
an
t
co
n
te
n
t
o
f
th
e
in
te
rv
e
n
ti
o
n
.

•
T
h
e
m
o
b
ile

ap
p
lic
at
io
n
h
e
lp
e
d
to

ke
e
p
in
te
rv
e
n
ti
o
n
co
n
te
n
t
ac
ce
ss
ib
le

•
T
h
e
le
ar
n
in
g
ac
ti
o
n
ab
le
sy
m
p
to
m

co
p
in
g
st
ra
te
gi
e
s
an
d
sk
ill
s
p
ro
vi
d
e
d

(C
on
tin
ue
d)

Aagesen et al. 19



art
T
ab

le
3.

(C
o
n
ti
n
u
e
d
)

F
ir
st
au
th
o
r

M
e
as
u
re

p
o
in
ts

F
in
d
in
gs

F
au
sk
e

1
w
e
e
k
af
te
r
in
te
rv
e
n
ti
o
n

3
m
o
n
th
s
af
te
r
in
te
rv
e
n
ti
o
n

6
m
o
n
th
s
af
te
r
in
te
rv
e
n
ti
o
n

Q
u
an
ti
ta
ti
ve

•
↓
F
at
ig
u
e

•
↑
H
R
Q
Q
L

•
N
o
fu
rt
h
e
r
b
e
n
e
fi
ts
w
e
re

o
b
se
rv
e
d
fr
o
m

th
e
th
re
e
-
to

th
e
si
x
-m

o
n
th

fo
llo
w
-u
p
p
o
in
t.

Q
u
al
it
at
iv
e

•
E
x
p
e
ri
e
n
ce

o
f
le
ss

fa
ti
gu
e
an
d
im
p
ro
ve
d
e
n
e
rg
y
le
ve
l

•
P
ar
ti
cu
la
rl
y
h
e
lp
fu
l
as
p
e
ct
s
o
f
th
e
in
te
rv
e
n
ti
o
n
w
e
re

th
e
o
re
ti
ca
l
ra
ti
o
n
al
e
an
d
co
p
in
g
te
ch
n
iq
u
e
s

H
au
ke
n

D
u
ri
n
g
in
te
rv
e
n
ti
o
n
(a
ft
e
r
3
w
e
e
k
s)

D
u
ri
n
g
in
te
rv
e
n
ti
o
n
(3

m
o
n
th
s)

D
u
ri
n
g
in
te
rv
e
n
ti
o
n
(6

m
o
n
th
s)

1
2
m
o
n
th
s
p
o
st
in
te
rv
e
n
ti
o
n

Q
u
an
ti
ta
ti
ve

•
↑
H
R
Q
Q
L
,
w
h
ic
h
w
as

st
ab
le
af
te
r
1
-y
e
ar

fo
llo
w
-u
p

•
↑
P
ar
ti
ci
p
at
io
n

•
↑
P
h
ys
ic
al
fi
tn
e
ss

•
↑
L
u
n
g
ca
p
ac
it
y

•
↓
F
at
ig
u
e

Q
u
al
it
at
iv
e

•
↑
H
R
Q
Q
L
e
x
p
la
in
e
d
b
y:
in
cr
ea
se
d
co
p
in
g
an
d
co
n
tr
o
l,
ga
in
e
d
th
ro
u
gh

fi
n
d
in
g
b
al
an
ce

b
e
tw

e
e
n
d
if
fe
re
n
t

ar
e
as

o
f
lif
e
,
in
si
gh
t
an
d
k
n
o
w
le
d
ge
,
m
u
lt
id
im
e
n
si
o
n
al
fo
llo
w
-u
p
an
d
d
e
cr
e
as
e
in

fa
ti
gu
e
.

•
↑
P
ar
ti
ci
p
at
io
n
e
x
p
la
in
e
d
b
y:
in
si
gh
t
an
d
fa
ci
lit
at
io
n
,
lo
w
e
r
le
ve
l
o
f
an
d
co
n
tr
o
l
o
f
fa
ti
gu
e
.

•
↑
P
h
ys
ic
al
ca
p
ac
it
y
e
x
p
la
in
e
d
b
y:
w
ri
ti
n
g
lo
g,
a
st
e
p
w
is
e
ap
p
ro
ac
h
,
fo
llo
w
-u
p
w
it
h
te
st
s,
k
n
o
w
le
d
ge

o
f

e
x
e
rc
is
e
an
d
fa
ti
gu
e
an
d
e
n
e
rg
y
co
n
se
rv
at
io
n
.

•
Fo
llo
w
-u
p
an
d
ti
m
e
d
e
e
m
e
d
cr
u
ci
al
fo
r
su
cc
e
ss
fu
l
re
h
ab
ili
ta
ti
o
n

•
C
o
re

e
le
m
e
n
ts
an
d
im
p
o
rt
an
t
fa
ct
o
rs
:
se
tt
in
g
in
d
iv
id
u
al
re
al
is
ti
c
go
al
s,
p
h
ys
ic
al
te
st
in
g
an
d
e
x
e
rc
is
e

(i
n
cl
u
d
in
g
ta
ilo
re
d
p
ro
gr
am

),
p
sy
ch
o
e
d
u
ca
ti
o
n
,
in
d
iv
id
u
al
fo
llo
w
-u
p
,
p
e
e
r
su
p
p
o
rt

an
d
p
ro
fe
ss
io
n
al

as
si
st
an
ce

Fe
as
ib
ili
ty

•
C
o
n
te
n
ts
an
d
st
ru
ct
u
re

w
e
re

fe
as
ib
le
w
it
h
h
ig
h
co
m
p
lia
n
ce

H
o
yt

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n

1
2
w
e
e
k
s
af
te
r
in
te
rv
e
n
ti
o
n

N
/A

Jo
h
n
so
n

D
u
ri
n
g
in
te
rv
e
n
ti
o
n
w
e
e
k
1
0
–
1
2

Q
u
an
ti
ta
ti
ve

•
↓
Se
d
e
n
ta
ry

ti
m
e
in

sh
o
rt

te
rm

•
↓
F
at
ig
u
e

•
N
o
d
if
fe
re
n
ce

in
m
o
d
e
ra
te
-t
o
-v
ig
o
ro
u
s
in
te
n
si
ty

PA
,
se
d
e
n
ta
ry

ti
m
e
,
q
u
al
it
y
o
f
lif
e

Fe
as
ib
ili
ty

•
T
h
e
in
te
rv
e
n
ti
o
n
w
as

fe
as
ib
le
(a
ll
fe
as
ib
ili
ty

cr
it
e
ri
a
w
e
re

m
e
t)

O
sw

al
d

D
u
ri
n
g
th
e
in
te
rv
e
n
ti
o
n

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(1
0
w
e
e
k
s)

Fe
as
ib
ili
ty

•
T
h
e
in
te
rv
e
n
ti
o
n
w
as
fe
as
ib
le
(c
ri
te
ri
a
fo
r
re
cr
u
it
m
e
n
t
ra
te
,s
e
ss
io
n
at
te
n
d
an
ce
,a
n
d
re
te
n
ti
o
n
w
e
re

al
lm

e
t)

•
T
h
e
in
te
rv
e
n
ti
o
n
w
as

ac
ce
p
ta
b
le
(a
ll
ac
ce
p
ta
b
ili
ty

cr
it
e
ri
a
w
e
re

m
e
t)

P
ri
ce

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(1
2
-w

e
e
k
s)

Q
u
an
ti
ta
ti
ve

•
↑
M
in
u
te
s
o
f
m
o
d
e
ra
te
-t
o
-v
ig
o
ro
u
s
in
te
n
si
ty

PA
p
e
r
w
e
e
k

(C
on
tin
ue
d)

20 Clinical Rehabilitation 0(0)



T
ab

le
3.

(C
o
n
ti
n
u
e
d
)

F
ir
st
au
th
o
r

M
e
as
u
re

p
o
in
ts

F
in
d
in
gs

•
↑
C
o
n
su
m
in
g
fr
u
it
an
d
ve
ge
ta
b
le
s
p
e
r
d
ay

Q
u
al
it
at
iv
e

•
T
h
e
le
n
gt
h
o
f
th
e
in
te
rv
e
n
ti
o
n
w
as

cr
u
ci
al
b
e
ca
u
se

it
al
lo
w
e
d
fo
r
p
ro
gr
e
ss
io
n
to
w
ar
d
lo
n
g-
te
rm

go
al
s.

•
C
o
m
m
u
n
ic
at
in
g
in

re
al
-t
im
e
w
it
h
th
e
h
e
al
th

co
ac
h
w
as

im
p
o
rt
an
t.

•
V
al
u
e
d
th
e
o
n
go
in
g
e
n
co
u
ra
ge
m
e
n
t
an
d
co
m
p
as
si
o
n
th
ey

re
ce
iv
e
d
fr
o
m

th
e
h
e
al
th

co
ac
h
.

•
T
h
e
ty
p
e
o
f
in
te
rv
e
n
ti
o
n
w
as

m
u
ch

n
e
e
d
e
d
an
d
o
ff
e
ri
n
g
it
vi
a
d
is
ta
n
ce

w
as

fa
vo
u
ra
b
le
.

•
V
al
u
e
d
co
m
p
le
ti
n
g
th
e
se
ss
io
n
s
w
h
e
n
th
e
y
w
an
te
d
w
it
h
o
u
t
h
av
in
g
to

tr
av
e
l
a
co
n
si
d
e
ra
b
le
d
is
ta
n
ce
.

•
T
h
re
e
b
e
h
av
io
u
r
ch
an
ge

te
ch
n
iq
u
e
s
w
e
re

fo
u
n
d
to

b
e
m
o
st
b
e
n
e
fi
ci
al
:

1
.

U
n
d
e
rs
ta
n
d
in
g
gu
id
e
lin
e
s
fo
r
PA

p
ar
ti
ci
p
at
io
n

an
d

fr
u
it

an
d

ve
ge
ta
b
le

co
n
su
m
p
ti
o
n

fo
r
ca
n
ce
r

su
rv
iv
o
rs
.

2
.

T
h
e
b
e
n
e
fi
t
o
f
le
ar
n
in
g
an
d
u
ti
lis
in
g
se
lf
-m

o
n
it
o
ri
n
g
te
ch
n
iq
u
e
s.

3
.

So
ci
al
su
p
p
o
rt
.

Fe
as
ib
ili
ty

•
In
te
rv
e
n
ti
o
n
w
as

fe
as
ib
le

•
P
ar
ti
ci
p
an
ts
co
n
si
d
e
re
d
th
e
le
n
gt
h
o
f
th
e
in
te
rv
e
n
ti
o
n
,
sy
n
ch
ro
n
o
u
s
co
m
m
u
n
ic
at
io
n
w
it
h
th
e
h
e
al
th

co
ac
h

an
d
th
e
d
is
ta
n
ce
-b
as
e
d
d
e
liv
e
ry

m
o
d
e
to

b
e
ac
ce
p
ta
b
le
.

R
ab
in

(2
0
1
1
)

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(1
2
w
e
e
k
s)

Q
u
an
ti
ta
ti
ve

•
↑
PA

•
↑
M
o
o
d

•
↓
F
at
ig
u
e

Fe
as
ib
ili
ty

•
Fe
as
ib
le
an
d
ac
ce
p
ta
b
le

R
ab
in

(2
0
1
6
)

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(1
2
w
e
e
k
s)

2
4
w
e
e
k
s
af
te
r
in
te
rv
e
n
ti
o
n

Q
u
an
ti
ta
ti
ve

•
↑
PA

•
↑
F
it
n
e
ss

•
↑
M
o
o
d

Fe
as
ib
ili
ty

•
Fe
as
ib
le
to

d
e
liv
e
r
an
d
re
ce
iv
e
an
d
ge
n
e
ra
lly

ac
ce
p
ta
b
le
to

Y
A
C
S

V
al
le
(2
0
1
3
,

2
0
1
5
,
2
0
1
7
)

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n
(1
2
w
e
e
k
s)

Q
u
an
ti
ta
ti
ve

Re
su
lts
,V
al
le
et

al
.,
20

13
•

↑
se
lf
-r
e
p
o
rt
e
d
w
e
e
k
ly
m
in
u
te
s
o
f
m
o
d
e
ra
te
-t
o
-v
ig
o
ro
u
s
PA

(b
o
th

gr
o
u
p
s)

•
↓
w
e
ig
h
t
(o
n
ly
in
te
rv
e
n
ti
o
n
gr
o
u
p
)

Re
su
lts
,V
al
le
et

al
.,
20

15
•

T
h
e
p
ro
p
o
se
d
m
e
d
ia
to
rs
(s
e
lf
-e
ffi
ca
cy
,s
o
ci
al
su
p
p
o
rt
,s
e
lf
-m

o
n
it
o
ri
n
g)
d
id
n
o
t
e
x
p
la
in
th
e
p
o
si
ti
ve

e
ff
e
ct
s
o
f

th
e
in
te
rv
e
n
ti
o
n
o
n
m
ild

PA

Re
su
lts
,V
al
le
et

al
.,
20

17
•

P
ar
ti
ci
p
an
t-
in
it
ia
te
d
p
o
st
s
b
y
Y
A
C
S
m
ay

p
ro
m
p
t
m
o
re

e
n
ga
ge
m
e
n
t
th
an

m
o
d
e
ra
to
r-
in
it
ia
te
d
p
o
st
s
an
d

co
u
ld

as
si
st
w
it
h
p
ro
m
o
ti
n
g
PA

in
th
e
co
n
te
x
t
o
f
a
so
ci
al
m
e
d
ia
-b
as
e
d
in
te
rv
e
n
ti
o
n
fo
r
Y
A
C
S

(C
on
tin
ue
d)

Aagesen et al. 21



T
ab

le
3.

(C
o
n
ti
n
u
e
d
)

F
ir
st
au
th
o
r

M
e
as
u
re

p
o
in
ts

F
in
d
in
gs

•
N
o
as
so
ci
at
io
n
b
e
tw

e
e
n
d
e
m
o
gr
ap
h
ic
ch
ar
ac
te
ri
st
ic
s
an
d
b
as
e
lin
e
F
ac
e
b
o
o
k
u
se

an
d
F
ac
e
b
o
o
k
in
te
ra
ct
io
n

•
T
h
e
ac
ti
ve

gr
o
u
p
o
n
F
ac
e
b
o
o
k
re
p
o
rt
e
d
si
gn
ifi
ca
n
tl
y
gr
e
at
e
r
ch
an
ge

in
m
o
d
e
ra
te
-t
o
-v
ig
o
ro
u
s
in
te
n
si
ty

PA

th
an

th
e
o
th
e
r

•
M
o
st
e
n
ga
gi
n
g
m
o
d
e
ra
to
r-
in
it
ia
te
d
p
ro
m
p
ts
:

1
.

C
an
ce
r-
re
la
te
d
d
is
cu
ss
io
n
q
u
e
st
io
n
s

2
.

A
b
o
u
t
PA

Fe
as
ib
ili
ty

•
M
o
st
p
ar
ti
ci
p
an
ts
re
p
o
rt
e
d
u
si
n
g
th
e
in
te
rv
e
n
ti
o
n
co
m
p
o
n
e
n
ts

•
P
ar
ti
ci
p
an
ts
w
o
u
ld

re
co
m
m
e
n
d
th
e
in
te
rv
e
n
ti
o
n
to

o
th
e
r
Y
A
C
S

V
al
le
(2
0
2
1
)

3
m
o
n
th
s
af
te
r
in
te
rv
e
n
ti
o
n

6
m
o
n
th
s
af
te
r
in
te
rv
e
n
ti
o
n

1
2
m
o
n
th
s
af
te
r
in
te
rv
e
n
ti
o
n

N
/A

V
ic
to
rs
o
n

Im
m
e
d
ia
te
ly
af
te
r
in
te
rv
e
n
ti
o
n

(3
o
r
5
d
ay
s)

Q
u
an
ti
ta
ti
ve

•
↑
C
o
n
n
e
ct
io
n
to

n
at
u
re
,
o
th
e
r
su
rv
iv
o
rs
/c
ar
e
gi
ve
rs

an
d
o
n
e
se
lf

•
↑
A
w
ar
e
n
e
ss

o
f
h
e
al
th

b
e
n
e
fi
ts
o
f
m
in
d
fu
ln
e
ss

an
d
co
n
fi
d
e
n
ce

in
in
co
rp
o
ra
ti
n
g
m
in
d
fu
ln
e
ss

in
d
ai
ly
lif
e

•
↑
C
o
m
fo
rt
ab
le
in

d
o
in
g
o
u
td
o
o
r
ac
ti
vi
ti
e
s
(s
u
rv
iv
o
rs

o
n
ly
)

•
↓
A
n
x
ie
ty
,
d
e
p
re
ss
io
n
an
d
sl
e
e
p
d
is
tu
rb
an
ce

sy
m
p
to
m
s

•
↓
In
te
rl
e
u
k
in

6
(I
L
-6
)

•
↑
C
-r
e
ac
ti
ve

p
ro
te
in

(C
R
P
)

•
N
o
d
if
fe
re
n
ce

in
o
u
tc
o
m
e
s
b
e
tw

e
e
n
ca
n
o
e
in
g
an
d
b
ac
k
p
ac
k
in
g
tr
e
k
s

Q
u
al
it
at
iv
e

Th
e
pa
rt
ici
pa
nt
s
st
at
ed
:

•
T
h
e
y
e
n
jo
ye
d
th
e
tr
e
k
s

•
T
h
e
y
in
te
n
d
e
d
to

sp
e
n
d
ti
m
e
o
u
td
o
o
rs

af
te
r
re
tu
rn
in
g
h
o
m
e

•
T
h
e
y
h
ad

gr
e
at
e
r
ap
p
re
ci
at
io
n
o
f
th
e
o
u
td
o
o
rs

•
T
h
e
e
x
p
e
ri
e
n
ce

w
o
u
ld

co
n
ti
n
u
e
to

af
fe
ct

th
e
m

p
o
si
ti
ve
ly

•
T
h
e
y
le
ar
n
e
d
n
ew

sk
ill
s,
e
.g
.
m
an
ag
in
g
st
re
ss

an
d
u
n
ce
rt
ai
n
ty

an
d
ac
ce
p
ti
n
g
th
e
m
se
lv
e
s

•
T
h
e
y
p
la
n
n
e
d
to

co
n
ti
n
u
e
p
ra
ct
is
in
g
m
in
d
fu
ln
e
ss

m
e
d
it
at
io
n

A
b
b
re
vi
at
io
n
s:
Y
A
C
S
=
yo
u
n
g
ad
u
lt
ca
n
ce
r
su
rv
iv
o
rs
,
SD

=
st
an
d
ar
d
d
e
vi
at
io
n
,
H
R
Q
O
L
=
h
e
al
th
-r
e
la
te
d
q
u
al
it
y
o
f
lif
e
,
N
/A

=
n
o
t
ap
p
lic
ab
le
,
PA

=
p
h
ys
ic
al
ac
ti
vi
ty
.

22 Clinical Rehabilitation 0(0)



therapists. Furthermore, Table 2 also shows that
four interventions required that the provider had
specific certification in the method used, such as
Fauske et al.,38 where the provider had to be a cer-
tified Phil Parker’s Lightning Process instructor
from Phil Parker Training. Four interventions
required that the provider had a specific level of
education, and only one study demanded that the
provider had experience with cancer survivors.

Modes of delivery and setting
Figure 2 shows that nine of the 14 interventions
were delivered remotely without face-to-face inter-
action using telephone and internet-based solu-
tions, for example text messages, social media
platforms such as Facebook, apps, websites and
video conferencing systems. One intervention com-
bined face-to-face with telephone sessions by deli-
vering the first session and the follow-up period by
telephone and the main intervention face-to-face.
The remaining interventions (n= 4) were delivered
face-to-face and took place at an outpatient hos-
pital, in different wilderness destinations with an
overnight stay, and at two different treatment facil-
ities as residential stays where the participants
stayed overnight. Two interventions were provided
exclusively to individuals, nine interventions were
provided both to individuals and groups and three
intervention was solely provided to a group.

Outcome measures and main findings
Figure 3 shows that, across the 14 interventions, 56
standardised outcome measures were used. In add-
ition, some studies also used non-standardised
outcome measures. Most outcome measures were
patient-reported outcomes (n= 46). The studies
either based their measurements solely on patient-
reported outcomes or combined patient-reported
outcomes with objective outcome measures like a
physical activity tracker. The outcome measures
were mainly generic, and none were age specific.
Unidimensional outcome measures were mostly
used, with most of them measuring aspects of
body functions and structures (n= 35).

Table 3 gives an overview of times of measure-
ments and the main findings of the included inter-
ventions. All interventions were measured with

pre- and post-measurements, while six of the 14
interventions included follow-up measures up to
12 months after the intervention. Ten interventions
were found to be feasible and acceptable. Although
most studies were not powered to examine efficacy,
they demonstrated improvements in several out-
comes. Improved physical activity and capacity
were mostly found. Qualitative data described
that the reason for these improvements may have
been attributed to the following elements: (a)
knowledge of physical activity and understanding
guidelines for physical activity for cancer survi-
vors, (b) learning and applying self-monitoring
techniques (e.g. logs) and tailored training pro-
gramme, (c) social support and (d) strategies for
energy conservation.40,44,45 Four studies also
showed improvement in fatigue, and two studies
demonstrated improvement in health-related
quality of life. Improved health-related quality of
life was described in one study as being related to
new insights and knowledge, increased control of
life, decreased fatigue and a high degree of goal
achievement.40 Almost all findings reported were
positive, although Lathern et al.43 found that, for
some, the intervention element of body awareness
triggered health-related anxiety.

Discussion

This study mapped existing research concerning
the characteristics of rehabilitation interventions
for YACS. While this review identified only 20
studies representing heterogenic groups, whereby
most included female YACS over 25 and 14
unique interventions mainly focused on either the
physical or psychological factors this review
clearly demonstrates that research on rehabilitation
for YACS remains at an early stage.

The most frequent aim of the identified interven-
tions was to increase or promote physical activity
either as the primary or supplementary aim of the
intervention. Increasing or promoting physical
activity often includes behaviour change, so it
was not surprising that the most used theory
across the interventions was social cognitive
theory, a theory directed at behaviour change.54
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Furthermore, it was not surprising that physical
activity and exercise were the most frequently
used study elements as they have been widely
researched within cancer rehabilitation, and
several scoping reviews on physical activity
among YACS already exist.20,55–57 The focus on
physical activity and exercise can be considered
rather one-dimensional although physical activity
has shown to influence all biopsychosocial dimen-
sions.20 However, rehabilitation is rooted in a biop-
sychosocial model of health,14,15 which requires
multicomponent interventions addressing physical,
psychological and social dimensions, including
participation in everyday life.14,15 The biopsycho-
social paradigm has been shown to increase partici-
pation in everyday life in adult cancer survivors and
aligns with YACS’ multifactorial, yet different,
needs.11,19,58 Hence, there is a need to increase
the holistic and biopsychosocial approach within
rehabilitation given to YACS.

Across the interventions, the most frequent
intervention element was peer-to-peer support.
Thus, most of the interventions were delivered
mainly in groups. Research shows that YACS
prefer and request peer-to-peer support after
cancer treatment.11,59–62 One of the second most
frequent intervention elements was goal setting
and developing related action plans. Goal
setting as an element aligns with the common
understanding and definitions of rehabilitation
where goal setting is one of the key compo-
nents.14,63,64 In goal setting, a direction is set
for the rehabilitation process; moreover, goal
setting increases motivation and supports behav-
iour change.65,66 A systematic review of adults
with acquired disabilities found that positive
effects were associated with goal planning.67

The interventions using goal setting in our
review seemed to show the same positive direc-
tion in outcomes.

Nine of the 14 interventions were solely deliv-
ered online, and all were found feasible and
acceptable to YACS. The fact that YACS find
online intervention acceptable is not unexpected.
Previous research has identified that they prefer
internet-based interventions because it is more
flexible than in-person interventions.62 This is

preferable as they must often find time for
rehabilitation concurrent with work, education
and family life.62 In addition, online delivery is
advantageous for YACS as they prefer
peer-to-peer support and at the same time the
group is small and often spread geographically
across a country.5 Although, the included online
interventions and a review of 40 studies found
that digital health interventions show promising
results in improving health outcomes among
YACS, there is also challenges and disadvantages
of online interventions, such as software require-
ments and technical challenges.37,68 Whether the
online interventions were more effective than
interventions delivered in other ways cannot be
concluded in the present review. A previous sys-
tematic review of 12 RCTs, including 1669 adult
cancer survivors, showed that combining
face-to-face intervention with follow-up via tele-
phone was the most effective mode of delivery,19

but the systematic review did not focus on YACS
solely as it included all cancer survivors aged 18
and above.19

We identified a wide variety of outcome mea-
sures, which may be due to the heterogeneity of
the aims in the included interventions. Similar
variation in the use of outcome measures was
also found in a recent scoping review of patient-
reported outcomes used in studies with this popu-
lation.69 This variety prevents the possibility of
comparing studies in future systematic reviews
and meta-analyses.69 Hence, it is crucial to
agree on a core set of outcomes when evaluating
rehabilitation interventions in YACS. For
example, such work could be inspired by the
established core set of patient-reported outcomes
for cancer survivors.70 Furthermore, we found
that no age-specific outcome measures were
used. Research indicates that using generic or
disease-specific instruments not developed for
YACS may be unsuitable because they do not
capture issues that are relevant to YACS, such
as fertility, interrupted education, boredom and
change in living situation.7,71,72

The main strength of the present study is that we
used a well-defined protocol and recommended
methodology guidelines to conduct the review.
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Another strength lies in the comprehensive litera-
ture search that we conducted with assistance
from a librarian expert, including searching for grey
literature, which was also verified by experts within
the field. Finally, we used the template for interven-
tion description and replication checklist to extract
information about the included interventions to
ensure they were comprehensively described.
Nevertheless, risks of selection bias do exist. It was
challenging to provide search terms that adequately
covered the complexity of the concept of rehabilita-
tion without producing an unmanageable number of
hits. Furthermore, we only included studies reported
in English, Danish, Norwegian and Swedish, which
may have resulted in missed studies. Limitations
also apply to generalisability as most studies were
undertaken in North America and the majority of
included YACS were women.

Providers, healthcare managers and researchers
can use findings from the present study to qualify
existing or plan future age-specific rehabilitation
for YACS. Our findings indicate that clinicians
should focus on goal setting, peer-to-peer support
and regular follow-ups in their rehabilitation inter-
ventions for YACS. Furthermore, the social cogni-
tive theory seems to be an appropriate theoretical
approach for behaviour change in YACS, particu-
larly regarding physical activity. In addition,
future intervention studies need to focus on recruit-
ing men as this will improve the utility and gener-
alisability of the results of future rehabilitation
interventions.

This scoping review mapped the characteristics
of rehabilitation interventions for YACS. Only 14
interventions were found, and many focused
mainly on the physical or psychological. The
most frequent intervention elements were
peer-to-peer support and goal setting, the interven-
tions were often delivered online and heteroge-
neous outcome measures were used. The
rehabilitation interventions were found to be feas-
ible and acceptable. Overall, current research illus-
trates that multicomponent, biopsychosocial and
age-specific rehabilitation for YACS remains at
an early stage. Such interventions may assist in
alleviating YACS’ multiple challenges in everyday
life.

Clinical messages

• Clinicians can use the findings to develop
their rehabilitation practice for young
adult cancer survivors

• Clinicians must focus on young adult
cancer survivors’ complex biopsychosocial
challenges, and it is advisable to provide
multicomponent interventions for this group
of people

• Peer-to-peer support and goal-setting seem
to be valuable intervention elements for
young adult cancer survivors
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