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Introduction. Self-care, leisure, and productivity are important occupational domains for older adults’ quality of life, which might be
affected by cancer and its treatment. A great number of publications about older adults focus on function or self-care, so we aimed
to analyse how cancer and its treatments affect leisure and productivity. Secondary objectives were to identify whether particular
clinical and/or sociodemographic factors were associated with occupational disruptions and to assess the impact of
rehabilitation approaches on leisure and productivity in this population. Methods. A systematic review of the 2009-2019
literature performed on Medline, Embase, and the Cochrane Central Register of Controlled Trials. Results. 1471 publications
were retrieved: 48 full texts were assessed; seven of these (four cross-sectional studies, two cohort studies, and a case report)
were reviewed, including data on 16668 people (12649 healthy controls, 3918 cancer survivors, and 101 ill patients). Older
adults with comorbidities and a low level of activity before cancer diagnosis may be more at risk of occupational disruptions.
However, studies focused more on physical activity than leisure and productivity. Two studies mentioned occupational therapy.
Discussion. As cancer can become a chronic disease, it appears important to also offer occupation-centred assessments and
follow-up. Conclusion. An occupation-centred approach could be developed; its effectiveness must be assessed.

1. Introduction

Cancer is a life-threatening illness that is expected to affect
2.7 million older people (i.e., those aged 65 and over) in
2030 [1]. The symptoms of cancer and its treatments (such
as fatigue and pain) can limit activities of daily living [2, 3],
especially among older adults, who may be affected by frailty
and comorbidities and thus are at greater risk of functional
limitations [4].

With a view to improving quality of life, the goal of occu-
pational therapy is to promote engagement in occupations.
Occupations referred to “the everyday activities that people
do as individuals, in families and with communities to
occupy time and bring meaning and purpose to life. Occupa-
tions include things people need to, want to, and are expected

to do” [5]. The Canadian Model of Occupational Perfor-
mance and Engagement (CMOP-E) is a client-centredness
conceptual framework concerned with the relationship
between occupation, health, and well-being and considering
clients as active participants and decision-makers in their
therapy [6]. The CMOP-E also allows the study of one’s
occupations in dynamic interactions with the clients’ charac-
teristics and environment and defines occupations in three
domains [7]: self-care, productivity, and leisure. Self-care
has been described as the activities “that the individual per-
forms for the purpose of maintaining the self in a condition
that allows for function” [8]; these include hygiene and dress-
ing, for example. Productivity covers “activities that custom-
arily fill the bulk of one’s day and which contribute to
economic preservation, home and family maintenance, and
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service or personal development” [8]; they comprise house-
hold management, paid or unpaid work, and academic activ-
ities. Lastly, leisure activities are those “that one engages in
when one is freed from the obligation to be productive” [8]
and can be subdivided in quiet leisure, active leisure, and
socialization. So regarding those definitions, the panel of
occupations that can be integrated to each category is very
broad and changing depending on each individual, his/her
environment, culture, personal characteristics, etc. The
CMOP-E and its evaluation tool, the Canadian Occupational
Performance Measure (COPM), have been previously shown
to be useful to identify and address occupational perfor-
mance issues of adolescents and young adults with cancer
[9], as well as with older adults [10–14].

The CMOP-E is aimed at the client reaching occupa-
tional engagement, which is usually possible when there is a
variety of occupations among the three occupational
domains. Indeed, the literature data on healthy older people
have notably emphasized the importance of leisure and pro-
ductivity: for example, previous studies showed that 22% of
French people aged ≥50 engaged in quiet leisure more than
once a week [15] and that French people aged 65 and above
spent more than six hours a day in leisure [16]. Another
study showed that 73% of older adults aged ≥60 in the UK
declared to engage in leisure occupations, mostly active lei-
sure (23%), with positive feelings about it [17]. Furthermore,
a study about older adult’s participation in occupations with
beginning functional decline who received home-based ser-
vices also highlighted perceived importance of both personal
care and leisure activities [18]. Further, Källdalen et al. [19]
identified the valued activities of 240 85-year-old people in
Sweden and found that none of them were self-care activities.
In contrast, 34% of the women and 5% of the men were inter-
ested in productivity (e.g., household management) and
about 90% of men and women were interested in quiet lei-
sure. Finally, another study showed that American older
adults could spend up to 1878 hours per year in mean in
volunteering, with positive outcomes on quality of life [20],
while in Sweden older workers over the age of 65 looked for
a “harmonious mix of occupations.”

Considering that all three occupational fields contribute
to older adults’ quality of life and regarding the potential
functional consequences of cancer and its treatments, we
can hypothesize that the three occupational domains might
be affected by cancer and/or its treatments. Therefore, pro-
moting engagement in occupations for people with can-
cer—as recommended by Occupational Therapy Australia’s
position statement [21]—should consider the three occupa-
tional domains. However, although we found a greater num-
ber of quality studies about older people with cancer focusing
on function or self-care, we found it difficult to gather infor-
mation on leisure and productivity, with an occupation-
centred approach.

Hence, the primary objective of this systematic review
was to determine how cancer disease and its treatments affect
leisure and productivity in older adults. The secondary objec-
tives were to build up profiles of older adults with cancer
whose participation in leisure and productivity activities is
affected and to determine which types of rehabilitation

approach have an impact on participation in leisure and pro-
ductivity activities by this population.

2. Materials and Methods

2.1. Study Design. We performed a systematic review of the
scientific and health literature about leisure and productivity
in older adults with cancer, regarding the eligibility criteria
and search strategy defined hereafter. The results of the
review were reported in compliance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines [22], and the study protocol was regis-
tered in the PROSPERO database (to enable PROSPERO to
focus on COVID-19 registrations during the 2020 pandemic,
this registration record was automatically published exactly
as submitted; it has not been checked for eligibility or for
sense by the PROSPERO team; registration number
CRD42020099857).

2.2. Eligibility Criteria for Study Inclusion. Studies were eligi-
ble for inclusion if they met the criteria established by the fol-
lowing PICOS framework:

(1) Participants: studies included participants aged 65 or
over, living or having experienced living with cancer
(“survivors”)

(2) Interventions: these are all types of interventions
regarding leisure or productivity. We referred to the
definitions given in the introduction for each cate-
gory and used the COPM booklet, carefully referring
to the specific examples of each type of occupations
[23]

(3) Comparison: we included comparisons between
older people living with cancer and older healthy
controls, comparison between the types of cancer,
comparisons between the types of cancer treatments,
and comparisons between before and after cancer
diagnosis. We also included descriptive studies (i.e.,
with no comparison group)

(4) Outcomes: these are leisure or productivity activities,
either as individual outcomes or as embedded in
quality of life endpoints

(5) Study design: we included original publications
describing randomized controlled clinical trials, non-
randomized controlled clinical trials, case-control
studies, cohort studies, systematic reviews, and
meta-analysis, grade I to IV level of evidence [24].
Since we expected to find only a few such publica-
tions, we decided to also include case series and case
reports, level V of evidence. We excluded editorials,
position/statement/opinion papers, conference
abstracts, and posters

2.3. Search Strategy. Relevant publications between January
2009 and March 2019 were identified, in the following three
online databases as recommended in the Cochrane Hand-
book for Systematic Reviews of Interventions [25]: Medline,
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Embase, and the Cochrane Central Register of Controlled
Trials (CENTRAL). A specific search algorithm was formu-
lated for each database, using the following strategy: ((house-
hold OR grandchild∗OR “productive activities” OR
productivity OR leisure OR hobby OR hobbies OR recreation
OR sport∗OR socialization OR travel∗OR “paper work”)
AND (cancer OR oncology) AND (old∗OR elderly OR age-
ing OR geriatrics) NOT (adolescent NOT paediatr∗NOT
pediatr∗)).

The search was limited to full publications in English or
French.

2.4. Study Selection. Two reviewers (CE and RB, both occupa-
tional therapists) independently assessed the list of publica-
tions generated in response to the search query. The first
selection was based on the titles and abstracts, by considering
the criteria defined above in the PICOS section. Disagree-
ments about inclusions were resolved by consensus. The
two reviewers then examined full-text versions of the selected
publications and independently decided which ones to
include in the review. Again, disagreements about inclusion
were resolved by consensus.

2.5. Data Extraction and Quality Assessment. The following
data were extracted from the selected publications and col-
lated in a Microsoft Excel® spreadsheet: authors, year of pub-
lication, title, journal, country, aim of the study, type of
intervention (if applicable), outcomes, sample characteristics
(mean age, sex ratio, cancer site or type, and treatment), mea-
sures linked to leisure or productivity (if applicable), study
design, and risks of bias.

The risk of bias was assessed by applying the Newcastle–
Ottawa Scale (NOS) to cohort studies [26] and the Adapted
Newcastle–Ottawa Scale for Evaluating Cross-Sectional/Sur-
vey Studies (adapted NOS) to the cross-sectional studies and
the case report [27]. Data were extracted, and study quality
was assessed independently by the two reviewers. The two
assessments were then compared, in order to reach a
consensus.

3. Results

3.1. Literature Search and Selection. Our literature search
generated a list of 1505 publications (1471 after the removal
of duplicates). After reviewing the titles and abstracts and
discussing the disagreements (n = 39, mainly with regard to
whether leisure and/or productivity activities were covered
when only “quality of life” was mentioned), 48 publications
were retained for further (full-text) appraisal. Forty-one pub-
lications were subsequently excluded because they did not
unambiguously study leisure and/or productivity. After dis-
agreements (n = 3) had been discussed, seven studies were
included in the final review (Figure 1).

3.2. Characteristics of Included Studies and Sample
Participants. Most of the articles (n = 5) had been published
in the previous five years, and all (n = 7) had been published
in the previous ten years. Four of the studies had been con-
ducted in Europe (in Serbia, Norway, and two in the Nether-

lands), with two in the USA and one in Japan. Each study’s
specific objective is presented in Table 1.

The seven publications covered data from a total of 16668
people. The sample size was ranging from 1 to 14375. Among
the 16668 people, 12649 were healthy controls, 3918 were
cancer survivors, and 101 were ill cancer patients. With
regard to treatment, 568 had received chemotherapy, 688
had received radiotherapy, 1799 had undergone surgery
(some people had received two or more treatments), and
one study did not specify the survivors’ previous treatments
[28]. The weighted mean age of cancer survivors and cancer
patients was 77. More than half of the study participants were
women (60%), although the samples were very heteroge-
neous: the proportion of women ranged from 0% to 100%.
This could be explained by the wide range of types of cancer
studied, some of which affect one sex solely or primarily (e.g.,
prostate cancer and breast cancer) (Table 2).

In accordance with our study objectives, we will describe
the effects of cancer and its treatment on leisure, profiles of
older adults with cancer who are restricted in their participa-
tion in leisure and productive occupations, and rehabilitation
approaches with an impact on participation in leisure and
productive occupations; we also added a part about cancer
and physical activities in leisure or productivity, as it was
an important result of our review.

3.3. Effect of Cancer and Its Treatment on Leisure. Two arti-
cles focused on leisure and/or socialization (one subdomain
of leisure according to the CMOP-E). Fossa et al. [29] used
a cross-sectional study (n = 612) to explore the effects of the
typical adverse events of curative treatment for prostate can-
cer (prostatectomy vs. radiotherapy) on global quality of life
in cancer survivors. There was one specific item on limita-
tions of social life and/or leisure and another one on family
life. The authors used a custom questionnaire with
multiple-choice questions, questions about treatment out-
comes, a free text field, a visual analogue scale, and the
Expanded Prostate Cancer Composite-26 (EPIC-26). The
patients’ partners were also interviewed. Although the exact
type of limitations of leisure or family life was not specified,
14% of the older adults having undergone prostatectomy
and 18% of those having received radiotherapy (p = 0:001)
reported limitations in their social life or leisure activities.
Results showed that social life and/or leisure activities had a
significant association with quality of life, even in a multivar-
iate analysis (p = 0:001), whereas family life did not, for both
patients having undergone prostatectomy or radiotherapy.

Berat et al. [30] focused their cohort study (n = 150) on
social functioning in older adults with cancer in Serbia. In
their study, the concept of social functioning was limited to
visits and phone calls from friends, family, and relatives. So
they assessed and compared the frequency of social contacts
in older adults undergoing chemotherapy for early-stage car-
cinoma, older adults undergoing chemotherapy for
advanced-stage cancer, and a control group of healthy older
adults. The two groups of cancer patients were assessed just
before the first cycle of chemotherapy and then three months
afterwards. The authors found that cancer and its treatments
initially led to more social contacts but then often
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Table 1: Stated aims of the included studies.

First author
Year

Stated aim

Berat, S.
2015

To determinate social functioning of elderly people suffering from malignant
diseases and the possibilities for their social integration

Blair, C.K.
2016

Examining the degree to which physical inactivity is associated with poor QoL
among older, long-term female cancer survivors compared to similar-aged women without cancer

Buffart, L.M.
2012

To describe the physical activity level in a large group of Dutch colorectal cancer survivors and to identify which
demographic and cancer-related factors were associated with physical activity; the second aim was to study whether

physical activity was associated with health-related quality of life and whether this
association was medicated by fatigue and distress

Fosså, S.D.
2015

To explore the effect of typical adverse effects on global quality of life, if analysed together with other medical and
psychosocial health conditions as reported by prostate cancer patients who considered themselves tumour-free after

curatively intended treatment. Perception of the quality of their partnership was explored as a secondary aim

Imanishi, M.
2015

To examine the application of occupational therapy in the final stage of life by following the path of a patient who
transitioned from denial of disease and death to acceptance and desire to live their remaining life to the fullest

Lyons, K.D.
2013

To explore survivors’ activity levels 3 months after completion of cancer treatment

Van Nieuwenhuizen,
A.J.
2018

To describe the level of physical activity among head and neck cancer survivors, including leisure time, household,
and occupational physical activities; to study demographic, clinical, and lifestyle-related correlates of physical
activities; and to assess the association between physical activities and health-related quality of life adjusted for

important demographic, clinical, and lifestyle-related factors

⁎PICOS : Participants, Interventions, Comparison, Outcomes, Study design 
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Figure 1: PRISMA flow diagram. ∗PICOS: Participants, Interventions, Comparison, Outcomes, Study design. From [22].

4 Occupational Therapy International



T
a
bl
e
2:
C
ha
ra
ct
er
is
ti
cs

of
th
e
in
cl
ud

ed
st
ud

ie
s.

A
ut
ho

rs
Y
ea
r

T
it
le

Jo
ur
na
l

C
ou

nt
ry

of
th
e
st
ud

y
Sa
m
pl
e

si
ze

(n
)

A
ge
,m

ea
n±

SD
(y
ea
rs
)

[r
an
ge
]

M
al
e/
fe
m
al
e

(%
)

C
an
ce
r
si
te
/t
yp
e

(%
of

th
e
to
ta
l

sa
m
pl
e)

St
ud

y
de
si
gn

(l
ev
el
of

ev
id
en
ce
)

N
O
S∗

or
ad
ap
te
d

N
O
S

sc
or
e:

nu
m
be
r

of
st
ar
s

gi
ve
n

B
er
at
,S
.,
N
eš
ko
vi
ć-

K
on

st
an
ti
no

vi
ć,
Z
.,

N
ed
ov
ić
,G

.,
R
ap
ai
ć,

D
.,
M
ar
in
ko
vi
ć,
D
.

20
15

So
ci
al
Fu

nc
ti
on

in
g
of

E
ld
er
ly
P
er
so
ns

w
it
h

M
al
ig
na
nt

D
is
ea
se

V
oj
no

sa
ni
te
ts
ki

P
re
gl
ed

Se
rb
ia

15
0

70
:3
9±

4:
29

[6
5-
79
]

19
/8
1

H
ea
lt
hy

(3
3.
33
)

B
re
as
t
ca
nc
er

(2
9.
33
)

C
ol
or
ec
ta
l

ca
nc
er

(1
2.
67
)

G
yn
ae
co
lo
gi
ca
l

ca
nc
er

(1
0.
00
)

O
th
er

(1
4.
67
)

E
xp
os
ed
/n
on

ex
po

se
d

pr
os
pe
ct
iv
e
co
ho

rt
st
ud

y
(I
II
)

N
O
S:
7

ou
t
of

9

B
la
ir
,C

.K
.,
R
ob
ie
n,

K
.,

In
ou

e-
C
ho

i,
M
.,
R
ah
n,

W
.,
La
zo
vi
h,

D
.A
.

20
16

P
hy
si
ca
lI
na
ct
iv
it
y
an
d

R
is
k
of

P
oo
r
Q
ua
lit
y
of

Li
fe
am

on
g
E
ld
er
ly

C
an
ce
r
Su
rv
iv
or
s

C
om

pa
re
d
to

W
om

en
W
it
ho

ut
C
an
ce
r:
T
he

Io
w
a
W
om

en
’s
H
ea
lth

St
ud

y

J
C
an
ce
r
Su
rv
iv
.

U
SA

14
37
5

78
:6
±
3:
9

[7
3-
88
]

0/
10
0

H
ea
lt
hy

(8
7.
66
)

B
re
as
t
(5
.7
6)

C
ol
or
ec
ta
l

(2
.2
5)

G
yn
ae
co
lo
gi
c

(1
.6
9)

M
el
an
om

a
(0
.6
2)

U
ri
na
ry

(0
.5
6)

H
ae
m
at
ol
og
ic
al

(0
.5
6)

Sh
or
t
su
rv
iv
al

(0
.2
7)

O
th
er

(0
.6
3)

E
xp
os
ed
/n
on

ex
po

se
d

pr
os
pe
ct
iv
e
co
ho

rt
st
ud

y
A
ux
ili
ar
y
st
ud

y
(I
II
)

N
O
S:
7

ou
t
of

9

B
uff

ar
t,
L.
M
.,
T
ho

ng
M
.S
.Y
.,
Sc
he
p,

G
.,

C
hi
na
pa
w
,M

.J.
M
.,

B
ru
g,
J.,

V
an

de
P
ol
l-

Fr
an
se
,L

.V
.

20
12

Se
lf-
R
ep
or
te
d
P
hy
si
ca
l

A
ct
iv
it
y:
It
s
C
or
re
la
te
s

an
d
R
el
at
io
ns
hi
p
w
it
h

H
ea
lth

-R
el
at
ed

Q
ua
lit
y
of

Li
fe
in

a
La
rg
e
C
oh

or
t
of

C
ol
or
ec
ta
lC

an
ce
r

Su
rv
iv
or
s

P
Lo

S
O
N
E

T
he

N
et
he
rl
an
ds

13
71

69
:5
±
9:
7

[N
ot

re
po
rt
ed
]

56
/4
4

C
ol
on

(6
6.
23
)

R
ec
ta
l(
33
.7
7)

C
ro
ss
-s
ec
ti
on

al
st
ud

y
(I
V
)

A
da
pt
ed

N
O
S:
13

ou
t
of

16

Fo
ss
å,
S.
D
.,
D
ah
l,
A
.A
.

20
15

G
lo
ba
lQ

ua
lit
y
of

Li
fe

af
te
r
C
ur
at
iv
e
T
re
at
m
en
t

fo
r
P
ro
st
at
e
C
an
ce
r:
W
ha
t

M
at
te
rs
?
A
St
ud

y
am

on
g

M
em

be
rs
of

th
e

N
or
w
eg
ia
n
P
ro
st
at
e

C
lin

ic
al

G
en
it
ou

ri
na
ry

C
an
ce
r

N
or
w
ay

61
2

69
.0
0
(S
D
no

tr
ep
or
te
d)

[4
7-
10
5]

10
0/
0

P
ro
st
at
e

(1
00
.0
0)

C
ro
ss
-s
ec
ti
on

al
st
ud

y
(I
V
)

A
da
pt
ed

N
O
S:
5

ou
t
of

16

5Occupational Therapy International



T
a
bl
e
2:
C
on

ti
nu

ed
.

A
ut
ho

rs
Y
ea
r

T
it
le

Jo
ur
na
l

C
ou

nt
ry

of
th
e
st
ud

y
Sa
m
pl
e

si
ze

(n
)

A
ge
,m

ea
n±

SD
(y
ea
rs
)

[r
an
ge
]

M
al
e/
fe
m
al
e

(%
)

C
an
ce
r
si
te
/t
yp
e

(%
of

th
e
to
ta
l

sa
m
pl
e)

St
ud

y
de
si
gn

(l
ev
el
of

ev
id
en
ce
)

N
O
S∗

or
ad
ap
te
d

N
O
S

sc
or
e:

nu
m
be
r

of
st
ar
s

gi
ve
n

C
an
ce
r
P
at
ie
nt

A
ss
oc
ia
ti
on

Im
an
is
hi
,M

.,
T
om

oh
is
a,
H
.,
H
ig
ak
i,

K
.

20
15

In
-H

om
e
O
cc
up

at
io
na
l

T
he
ra
py

fo
r
a
P
at
ie
nt

w
it
h

St
ag
e
IV

Lu
ng

C
an
ce
r:

C
ha
ng
es

in
Q
ua
lit
y
of

Li
fe

an
d
A
na
ly
si
s
of

C
au
se
s

Sp
ri
ng
er
P
lu
s

Ja
pa
n

1
66
.0
0
(±
0)

[6
6-
66
]

0/
10
0

Lu
ng

(1
00
.0
0)

R
ep
or
t
ca
se

st
ud

y
(V

)
A
da
pt
ed

N
O
S:
4

ou
t
of

16

Ly
on

s,
K
.D
.,
La
m
be
rt
,

L.
A
.,
B
al
a,
S.
,H

eg
el
,

M
.T
.,
B
ar
te
ls
,S
.

20
13

C
ha
ng
es
in
A
ct
iv
it
y
Le
ve
ls

of
O
ld
er

A
du

lt
C
an
ce
r

Su
rv
iv
or
s

O
T
JR

U
SA

43
72
.0
0
(±
8)

[6
0-
ov
er

90
]

44
/5
6

B
re
as
t
(3
4.
88
)

G
as
tr
oi
nt
es
ti
na
l

(2
7.
91
)

H
ae
m
at
ol
og
ic
al

(1
3.
95
)

G
en
it
ou

ri
na
ry

(1
3.
95
)

Lu
ng

(4
.6
5)

H
ea
d
an
d
ne
ck

(4
.6
5)

C
ro
ss
-s
ec
ti
on

al
st
ud

y
(I
V
)

A
da
pt
ed

N
O
S:
10

ou
t
of

16

V
an

N
ie
uw

en
hu

iz
en
,

A
.J.
,B

uff
ar
t,
M
.,
V
an

U
de
n-
K
ra
an
,C

.F
.,
V
an

de
r
V
el
de
n,

L.
A
.,

La
ck
o,
M
.,
B
ru
g,
J.,

Le
em

an
s,
C
.R
.,

V
er
do

nc
k-
de

Le
eu
w
,

I.M
.

20
18

P
at
ie
nt
-R
ep
or
te
d
P
hy
si
ca
l

A
ct
iv
it
y
an
d
th
e

A
ss
oc
ia
ti
on

w
it
h
H
ea
lth

-
R
el
at
ed

Q
ua
lit
y
of

Li
fe
in

H
ea
d
an
d
N
ec
k
C
an
ce
r

Su
rv
iv
or
s

Su
pp

or
t
C
an
ce
r

C
ar
e

T
he

N
et
he
rl
an
ds

11
6

60
.0
0
(±
10
)

[N
ot

re
po
rt
ed
]

63
/3
7

O
ra
lc
av
it
y
an
d

or
op

ha
ry
nx

(4
8.
28
)

La
ry
nx

an
d

hy
po

ph
ar
yn
x

(2
8.
45
)

O
th
er

(2
3.
27
)

C
ro
ss
-s
ec
ti
on

al
st
ud

y
(I
V
)

A
da
pt
ed

N
O
S:
10

ou
t
of

16

∗
N
ew

ca
st
le
–O

tt
aw

a
Sc
al
e.

6 Occupational Therapy International



contributed to the exclusion of people from their social envir-
onment—especially when the cancer had been diagnosed
some time ago. Indeed, they found that the proportion of
older adults who had received a visit from their relatives dur-
ing the first treatment cycle (or, for healthy controls, over the
same period) was 31% for both the early-stage and late-stage
cancer groups and 16% in the control group, while three
months later, it was 24% for the early-stage cancer group,
22% for the late-stage cancer group, and still 16% in the con-
trol group. In addition, respectively, 29%, 22%, and 10% of
participants often received phone calls from relatives during
the first treatment cycle (or at the time of the assessment,
for the healthy group); three months later, the proportions
were, respectively, 12%, 18%, and 10%. However, the authors
are cautious about the possibility of extrapolating these
results in other contexts as Serbian cultural context “denies
suffering and death.”

3.4. Cancer and Physical Activities in Leisure or Productivity.
Blair et al. [28], Buffart et al. [31], and van Nieuwenhuizen
et al. [32] studied the link between cancer and physical activ-
ities (PAs) among cancer survivors—including leisure PAs
and household PAs, whereas Blair et al. performed a prospec-
tive cohort study (n = 14375) and Buffart et al. (n = 1371) and
van Nieuwenhuizen et al. (n = 116) performed a cross-
sectional study. Blair et al. and Buffart et al. both used the
SF-36 QoL (the Medical Outcomes Study Short Form-36
item survey) questionnaire to explore the link between PA
and quality of life, whereas van Nieuwenhuizen et al. used
the European Organization for Research and Treatment of
Cancer quality of life questionnaire core module (EORTC
QLQ-C30) and the head and neck module (EORTC HN35).

One study showed that colorectal cancer survivors
reported spending an average of 19:1 ± 14:7h/week on PAs,
including gardening, housekeeping, walking, cycling, and
sports [31].

More specifically, for the head and neck cancer survivors,
54% of the reported activities were household activities, 34%
were leisure activities, and 12% were productive activities
[32].

Finally, when comparing frequency between cancer-free
and breast cancer survivor women over time, the proportion
of people who stayed active between the first survey (1986)
and the second survey (2004) was 38% for cancer-free
women and 34% for cancer survivors. Furthermore, 19% of
the cancer-free women and 17% of the cancer survivors
became active, respectively, 18% and 22% became inactive,
and 24% and 28% remained inactive. So overall, cancer-free
women were more active than cancer survivors [28].

The three studies insisted on the importance of including
all PAs performed by older adults—i.e., household activities
and less vigorous activities—when seeking to accurately mea-
sure quality of life.

Accordingly, Lyons et al.’s [33] cross-sectional study
(n = 43) explored changes in activity levels among older adult
cancer survivors, by using the Activity Card Sort modified
(ACSm) to assess changes over time from before the diagno-
sis of cancer to three months after the completion of cancer
treatment in 80 activities. The ACSm score was then sepa-

rated into four subscales: low-demand physical leisure,
high-demand physical leisure, instrumental activities, and
social activities. The Patient Health Questionnaire and the
Comorbidity Index were also rated. There was a 12% reduc-
tion in overall activity, a 34% reduction in high-demand
physical leisure, and a 16% reduction in social activities.
However, even though many patients reduced their level of
activity or stopped some activities completely, they also
started some new activities (mostly low-demand activities,
such as resting or spending more time with relatives). Fur-
thermore, the study participants usually decided to put their
energy into the activities that they most valued, regardless of
the energy cost. As in Buffart et al.’s study, the changes were
explained mainly not only by fatigue but also by appetite dis-
turbance, changes in interest, and physical changes. Some
participants even reported that they had voluntarily stopped
or reduced activities they did not enjoy or had lowered their
expectations of achieving some activities (such as not always
having a clean house, for example): this highlights the need to
take account of satisfaction when exploring participation in
occupations. Finally, ACSm scores were positively associated
with the quality of life, health, and functioning and were able
to discriminate between healthy and ill populations. On the
basis of these results, the authors insisted on the need for bal-
ance between rest and physically demanding activities during
a typical day. However, the researchers pointed out that all
the interviewees were being successfully treated for cancer
and so may have had a different point of view than people
with more comorbidities or a more life-threatening cancer.

3.5. Profiles of Older Adults with Cancer Who Are Restricted
in Their Participation in Leisure and Productive
Occupations. Buffart et al. [31] highlighted the link between
fatigue and the SF-36 physical subscale and found that people
with comorbidities were less active. Hence, older cancer
patients with a high level of fatigue and/or more comorbidi-
ties are more at risk of low occupational participation. van
Nieuwenhuizen et al. [32] extended this finding by showing
that household activities accounted for an increasing propor-
tion (30-60%) of the total daily PA in older adults. Further-
more, older head and neck cancer survivors were more at
risk of low PA engagement.

In view of the results of these studies, we conclude that
age, the level of fatigue, the level of PA before cancer, and
comorbidities may influence engagement in leisure and
productivity.

3.6. Rehabilitation Approaches with an Impact on
Participation in Leisure and Productive Occupations. Reha-
bilitation approaches including occupational therapy were
described in two articles.

In a case study of a 66-year-old woman with lung cancer
and metastases in the lumbar vertebrae, Imanishi et al. [34]
examined changes in the quality of life and the causes of
those changes during in-home occupational therapy. How-
ever, as a case study, it had a low level of evidence. The
researchers applied the Philadelphia Geriatric Centre Morale
Scale and the 100-Point Satisfaction Scale (a simplified visual
analogue scale for happiness). Four assessments were made

7Occupational Therapy International



before the woman died. However, the researchers detected an
increase in the quality of life when they focused on the cli-
ent’s demands, using an approach based on the COPM:
firstly, the client wanted to be able to use the toilet without
assistance (i.e., self-care) and later wanted to write to her rel-
atives (i.e., leisure) and take a trip to her home town (again
leisure) against her physician’s advice.

Similarly, Lyons et al. [33] also assessed occupational
therapy tools in their study. They insisted on the importance
of guiding the client into balancing physically demanding
activities and rest during their recovery—even replacing
occupational therapy sessions with relaxation when the occu-
pational therapist felt that the client was fatigued (a factor
also mentioned by Buffart et al. [31]). Lyons et al. emphasized
the importance of assessing rest, leisure participation, and
social participation when initiating occupational therapy.

3.7. Study Quality Assessment. Two studies were judged to be
of fair quality on the NOS scale (i.e., “2 stars in selection
domain AND 1 or 2 stars in comparability domain AND 2
or 3 stars in outcome/exposure domain”). Of the publications
evaluated with the adapted NOS scale, 2 were judged to be of
low quality and thus to have a high risk of bias. The remain-
ing studies scored ≥10 on the adapted NOS (Table 2).

4. Discussion and Implications

As discussed previously, in healthy older adults, engaging in
self-care occupations is important but so too is participation
in leisure and productive occupations [15–17, 19, 20]. Cancer
and its treatments can lead to functional limitations, espe-
cially among older adults [35], which can affect occupational
engagement [36], especially as cancer can become a chronic
disease [37], thus with long-term occupational disruptions.
With view to the quality of life, it is thus important to offer
the possibility for the client to express occupational problems
in each of the three occupational domains and to be able to
support those problems with evidence-based solutions. How-
ever, this systematic review about leisure and productivity
among older adults with cancer did not reveal any article
focused on this topic, except for Lyons et al.’s study of
changes in the activities (including leisure and productivity)
of older adults with cancer [33]. Imanishi et al. [34] also stud-
ied all kinds of occupation in an end-of-life context, but as
this was a single case, it prevents extrapolating the results.
Five other studies were analysed because they assessed some
aspects of leisure and/or productivity (such as PAs and social
functioning) in older adults with cancer. The main difficulty
was that the few studies dedicated to occupations of older
adults with cancer focused on the impact of participating in
activities regarding health, rather than the impact of cancer
and its treatment on participation and engagement in per-
sonally valued occupations notably leisure and productivity.
However, previous studies have shown the importance of
being able to continue routines and occupations, sometimes
implanted many years ago, especially among older adults
[38, 39]. Further, occupations are a strong determinant of
the identity, and being able or not being able to engage in
occupations changes the way the illness is experienced: the

consequences of the illness on daily living rather than the ill-
ness itself can affect people living with cancer [36].

This low number of studies could be explained by the
lack of rehabilitation with this population and especially
occupational therapy: a recent scoping review showed the
lack of literature regarding cancer care and occupational
therapy [40], and this might be even more true for older
adults [2, 41]. This can be dramatic for the clients, as it
has been shown that unmet rehabilitation needs were
related to a lower quality of life when struggling with can-
cer [42]. This can be especially relevant in the context of
older adults, who might experience unique lifespan and
developmental challenges, such as loss and bereavement,
addition of grandchildren or great-grandchildren, new care-
giving responsibilities, loss of function, retirement, and
comorbidities, and might value daily rituals even more than
younger adults [43] and thus be even more in need for
occupation-centred rehabilitation.

Therefore, the results of this systematic review show
the urgent need for occupational therapists to explore
more in-depth the opportunities for clinical practice with
this population and for researchers to show the needs
and benefits of occupational therapy with this population.
More specifically, little information has been published
about ways of improving leisure and productivity among
older adults with cancer. Imanishi et al. [34] found that
occupational therapy was beneficial, although this was a
single case study. Additionally, Lyons et al. [33] mentioned
that occupational therapy should include the assessment of
all types of occupations during patient follow-up. Those
results are supported by several national association rec-
ommendations [21, 44, 45] and studies [40, 46] which
highlight the role of occupational therapists to help people
living with cancer to (re)-engage in valued occupations of
all kind and the role of occupational therapy at each stage
of the disease (from prevention till end-of-life care) [40,
43]. Thus, further evidence would be needed to assess
the exact impact of occupational therapy on leisure and
productivity in this population.

Assessment should also be updated because (i) symptoms
such as fatigue and pain fluctuate and (ii) patterns change as
a function of the time since cancer diagnosis. For example,
women initially performed more PA but then performed less
[28], and children and relatives were more present shortly
after the diagnosis but then became less present [30]. The
results of our review also suggest that both physical and emo-
tional/psychological aspects should be taken into account in
the assessment of leisure and productivity [31, 33]. Some
studies focused on a single aspect of leisure and/or household
activities, such as PAs. In this context, one can question the
accuracy of the tools described in the reviewed publications
for study leisure and/or household activities. For example,
the SF-36 does contain items related to leisure but is restric-
tive if one wishes to study this aspect specifically. Further-
more, the tools were valid and reliable but featured closed
questions; this can limit the picture of leisure and household
PAs performed by older adults with or without cancer. It
might be worth using occupation-centred tools such as the
COPM, the ACS, or the Occupational Self-Assessment
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(OSA). This supports Larsson et al. stating that many studies
regarding older adults only use ADL measures to assess dis-
ability, although it would be relevant to also include subjec-
tive assessment about what older adults themselves see as
important [39].

Further, “social functioning” and “physical functioning”
were not clearly described and thus often remained vague.
Although van Nieuwenhuizen et al. [32] applied the Physical
Activity Scale for the Elderly (PASE), they did not use the
tool’s open-ended options. By way of an example, Desmond
et al.’s [47] study of 6503 respondents from the 2013 Behav-
ioral Risk Factor Surveillance System (BFRSS) used open
questions. This enabled the researchers to draw up a list of
the Alabama residents’ most common occupations, with a
focus on the importance of assessing leisure and household
activities when measuring PAs. Desmond et al. found that
the main primary PAs among older (65+) participants
(n = 2411) were walking (63%), gardening (13%), and cycling
(3%) and showed that some PAs can be classified either as
“vigorous” or “moderate,” depending on the person’s age:
the older you are, the more demanding a given PA becomes.
Consequently, the expertise of occupational therapists about
engagement in all types of occupations across the lifespan
would be of great value. Among the studies reviewed here,
only Lyons et al. [33] completed the ACSm with interviews
in order to gain more in-depth knowledge of the client’s
occupations (including leisure and productivity).

Our systematic review also provided information about
the profile of older adults whose participation in leisure and
productivity might be affected. This especially includes older
people with more comorbidities [28, 31] and with a high level
of fatigue [31, 33, 34]. This is congruent with previous studies
showing that cancer-related fatigue impacted daily routine in
88% of adults and that the fatigue symptom could have a
functional impact on performance areas such as work, ADL
and leisure, and health-related quality of life [48]. This high-
lights the need for a balance between activity and rest, such as
suggested by [33, 48].

Lastly, only 2.6% of the total cancer population studied
here (101 out of 3918) were being treated for cancer at the
time of the assessment; the other people were survivors.
Hence, there is a need for much more research on the impact
of cancer on participation and engagement in leisure and
productivity among actively treated older adults.

4.1. Limitations.Our systematic review had some limitations.
Firstly, the concepts of leisure and productivity are broad,
and it is difficult to be sure whether we detected all the pub-
lished studies in these areas. For example, a publication about
a single, specific type of leisure activity might not have been
found by our search algorithm. Secondly, half of our publica-
tions were not specific for older adults [29, 31, 32], and none
of those offered a specific analysis of results for the over 65s.
Also, we only found a few articles exactly matching our cri-
teria: this did highlight the dramatic need for further practice
and research with this population, but it also prevented us
from reaching any solid and transferable conclusions about
the impact of cancer regarding leisure and productivity in
older adults. Finally, our findings and subsequent conclu-

sions have to be positioned from a predominantly Western
perspective; as except one study from Japan, all other
included studies were from either Europe or the USA.

4.2. Implication for Research. This systematic review showed
that little is known about the impact of cancer and its treat-
ments on participation and engagement in leisure and pro-
ductivity among people aged 65 or more. However, several
studies have shown that healthy older adults are highly inter-
ested in these kinds of occupation (e.g., [19, 42, 49, 50]).
Hence, it will be important to gather as much evidence about
the impact of cancer and its treatment on leisure and produc-
tivity among older adults as it has been gathered for self-care.
According to the previous results, more research would also
be needed to better determine the clinical and sociodemo-
graphic profile of older adults at risk of occupational disrup-
tions. In view of their expertise in occupations, occupational
therapists are ideally placed to conduct this type of research.

Hence, more research is warranted with regard to (i) the
nature of this balance and (ii) the classification of activities as
“active” or “quiet” for older adults with cancer as a conse-
quence of interactions between their personal, environmen-
tal, and occupational characteristics. This would be the first
step for research providing evidence of the impact of cancer
on leisure and productivity, thereby demonstrating the best
occupational therapy practice for this population.

4.3. Implication for Practice. Our systematic review showed
that cancer and its treatment can lead to a reduction in
engagement in occupations. It is essential for the client to
choose which occupations he/she wishes to continue, to
adapt, or to abandon, related to energy-management balance
[33]. Given the above results, we consider that it is important
to manage the balance between active and quiet activities, as
suggested by Lyons et al. [33]. This would allow clients to
decide in which very valued occupation they prefer to put
their energy to continue engaging in the occupations defining
their selves [36], using energy conservation techniques which
have been found to be successful in reducing cancer-related
fatigue [48]. Furthermore, some “moderate” activities
become “vigorous” with age [47], so there is a need to care-
fully assess the energy level of a given occupation for a given
person. Occupational therapists may help with this choice by
assessing functional and occupational problems of older
adults at risk of participation limitations [51]. The use of
occupation-centred and client-centred specific tools (e.g.,
the COPM, the ACS or ACSm, and the OSA) may help to
achieve this goal [52, 53]. Taking both physical and emo-
tional aspects into account is also essential [31, 33]. Lastly,
therapists should also consider including the patient’s rela-
tives in the assessment of occupations and in the definition
of rehabilitation goals as this would allow inclusion of cooc-
cupations as seen in this study [54]. Regarding all those
results, occupational therapists could also help to better iden-
tify older people with cancer at risk of occupational disrup-
tion. Those points are all considered basics for occupational
therapists in general; however, it seems underused with this
specific population.
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5. Conclusion

Although there are a significant number of publications
regarding the impact of cancer on function and personal
care, there are few publications offering an occupation-
centred approach about the impact of cancer and its treat-
ments on leisure and productivity among older adults with
cancer or survivors. However, age, the level of fatigue, the
level of physical activity before cancer, and comorbidities
may be risk factors for reduced engagement in occupations
of all kind. Considering the link between occupational
engagement and health and well-being, it seems important
to go beyond the functional approach, into an occupation-
and client-centred approach in occupational therapy.
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