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Abstract

Background: Neurogenic claudication (NC) due to lumbar spinal stenosis is the most common reason for spinal surgery in
older adults. Prehabilitation may improve outcomes and reduce costs, but current evidence is conflicting. It remains unclear
who benefits most, which mechanisms optimise outcomes and what outcomes matter to patients. This review aimed to
develop a programme theory explaining what works, for whom, how and in what contexts for prehabilitation of NC surgical
candidates.
Methods: An initial programme theory, comprising context-mechanism-outcome configurations (CMOCs), was developed
through iterative mapping and consultation with experts (n = 6) and patients (n = 7). This theory was refined via two
systematic literature searches and further stakeholder feedback. Studies were assessed for relevance, richness and rigour.
Data were holistically coded using abductive and retroductive reasoning to create causal maps, which informed CMOC
refinement.
Results: From 1422 records, 67 papers were included. The final programme theory included 14 CMOCs focused on
patient engagement, a priority identified through patient consultation. Engagement was contingent on clear, consistent
communication and addressing misconceptions among both patients and professionals. A shared understanding increased
perceived value and avoided missed opportunities for preparation. Personalisation and collaborative goal-setting enhanced
ownership and motivation. Ongoing support—via healthcare professional contact and peer input—helped counteract anxiety
and feelings of abandonment during the surgical wait.
Conclusions: Engagement with prehabilitation for NC can be improved through clear communication, tailored interventions
and sustained support. Further research is needed to test whether theory-informed programmes improve outcomes in this
population.
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Key Points
• Prehabilitation for older adults with neurogenic claudication must balance personalisation with fidelity and scalability.
• Ongoing support during the wait for surgery is vital to maintain engagement and reduce feelings of abandonment.
• A clear programme theory should integrate individual needs and system-level enablers like communication and tailoring.
• Further research is needed to define core components for safe, acceptable and effective real-world delivery.

Background

An estimated 103 million older adults worldwide are affected
by lumbar spinal stenosis (LSS) annually [1]. When con-
servative management fails, surgery may be considered. LSS
surgery for symptomatic neurogenic claudication (NC) is the
most common spinal surgery among older adults [2], and
with a globally ageing population, demand is expected to
rise. In the USA, LSS surgery has seen the fastest growth
among lumbar spine procedures [3], a trend mirrored glob-
ally with a rise in minimally invasive LSS surgeries aimed
at reducing recovery time and surgical risk [4]. Demand
on healthcare services has been further exacerbated by the
COVID-19 pandemic: the suspension of elective surgeries,
including spinal procedures, created a substantial backlog
[5], leading to longer waiting times for non-urgent surgeries
[6].

LSS surgery can be physically and psychologically
demanding for patients. Studies have shown that longer
waiting times for LSS surgery can negatively affect post-
operative pain, physical function and recovery times [7–
9]. Although decompression surgery for symptomatic
LSS is considered routine [10], it still imposes significant
physiological stress on the body, highlighting the need for
patients to be adequately prepared [11]. Prehabilitation is a
pre-operative intervention designed to enhance a patient’s
functional capacity, mitigate modifiable risk factors and
address the psychological stress of surgery and pre-operative
anxiety [12]. Expert guidance suggests a multimodal
approach to prehabilitation encompassing physical exercise,
nutritional guidance and psychological support to optimise
patient and surgical outcomes [12, 13]. Given the potential
negative impact of surgical wait times, further investigation
of prehabilitation as a strategy to optimise readiness for LSS
surgery, maintain function during the waiting period and
improve post-operative outcomes is warranted.

Although evidence exists to support the effectiveness
of prehabilitation programmes for improving surgical
outcomes in cancer patients, the evidence for prehabilitation
in LSS surgery is conflicting. A meta-analysis by Janssen
et al . [14], found no additional benefit from cognitive-
behavioural and exercise-based prehabilitation for LSS
above usual care. In contrast, Nielsen et al . [15], studying
spinal patients more broadly, reported improved outcomes,
including shorter hospital stays, from a prehabilitation
programme combining physical therapy and protein supple-
mentation. Marchand et al . [16] found that exercise-based
prehabilitation improved pre-operative outcomes (pain
intensity, disability, strength and function), but most effects

were not sustained after surgery. These inconsistencies
highlight the need to look beyond traditional efficacy studies
and instead explore what works, for whom and why—
an approach that may help explain the mixed results and
guide the design of more effective, tailored prehabilitation
programmes. Realist reviews are designed to explore how and
why complex interventions work, for whom and under what
conditions, by examining the interplay between context,
mechanisms and outcomes [17].

The aim of this realist review was to develop a programme
theory explaining the factors influencing prehabilitation out-
comes of NC surgical candidates. Our research questions
were:

1. What are the mechanisms through which prehabilitation
interventions for NC surgical candidates produce their
effects?

2. What are the contextual factors that influence the effec-
tiveness of prehabilitation interventions for NC surgical
candidates?

Methods

Study design

A realist review was undertaken following Pawson’s method-
ological framework [18] and conducted in accordance with
the Realist And Meta-narrative Evidence Synthesis: Evolv-
ing Standards (RAMESES) quality and reporting standards
[19, 20] (see Supplementary Appendix S1). The study was
registered with PROSPERO (CRD42024564345).

Development and refinement of the programme
theory

An initial programme theory was developed through
background scoping (Google Scholar) and expert and patient
advisory input. This theory was iteratively refined into
context-mechanism-outcome (CMO) configurations via
further literature searches and stakeholder engagement.
Although presented linearly (Figure 1), the process was
iterative. Guided by the patient advisory group (PAG),
the review prioritised understanding patient engagement,
focusing on behavioural and contextual factors, rather than
detailed intervention components.

Stakeholder consultations

This review was informed by two advisory groups, com-
prising patients with lived experience of LSS surgery and
experts in LSS and prehabilitation. Four consultations were
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Figure 1. Stages of the realist review. EAG: Expert Advisory Group; PAG: Patient Advisory Group; CMOCs: context-mechanism-
outcome configurations.

held at key stages to support the credibility and refine-
ment of the CMO configurations (CMOCs, see Figure 1).
Further details of the expert and PAGs are provided in
Supplementary Appendix S2.

Search strategy and selection criteria

A two-phase literature search was conducted to identify,
refine and test CMOCs relevant to prehabilitation in LSS.

Phase 1: Comprehensive search.
In June 2024, a systematic search was carried out across

four databases: MEDLINE via PubMed, CINAHL, Sco-
pus and Web of Science (Science and Social Science Cita-
tion Indexes). The strategy focused on the core concepts of
prehabilitation, spinal conditions and orthopaedic surgery.
Searches were tailored for each database using appropriate
thesaurus terms and syntax (see Supplementary Appendix S2
for the full search log). All results were imported into Rayyan
(https://www.rayyan.ai) for screening. Searches were limited
to English-language publications from January 2011 to June
2024.

Phase 2: Targeted CMOC testing.
To test and refine emerging CMOCs, a targeted

search was conducted using two AI-assisted platforms—
Scite (v0.4.5) and Undermind (v0.4.7)—in November
2024 (pilot) and February 2025. These tools enabled
rapid evidence mapping through citation tracking and
snowballing. Scite’s claim-analysis feature examined how
concepts within each CMOC were cited and supported
in the literature, while undermind generated topic-specific
evidence summaries that highlighted key findings, barriers,
future directions and relevant citations (see sample reports
in Supplementary Appendices S4–S5).

Study selection and appraisal

Phase 1: Selection

Title and abstract screening was conducted using a bespoke
screening tool (Supplementary Appendix S6), scoring rele-
vance on a 1–5 scale. Articles scoring three or higher were
retained, resulting in 55 papers eligible for full-text screen-
ing (one was unobtainable). The remaining 54 underwent
detailed appraisal using a bespoke Relevance, Richness and
Rigour (RRR) tool (Supplementary Appendix S7), with each
criterion scored as high, moderate, or low. Papers scoring low
in all three domains were excluded. To ensure consistency,
20% of records were reviewed by a second researcher (LW),
with disagreements resolved by consensus.

Phase 2: Selection

AI-generated outputs were screened for empirical relevance
to each CMOC. Only primary qualitative or quantitative
studies were included. When a relevant secondary source
was identified, backward citation tracking was used to trace
primary studies. All included papers were assessed using a
tailored RRR tool (Supplementary Appendix S8) that evalu-
ated each study’s relevance, explanatory power and rigour in
relation to the CMOCs. A second researcher (L.W.) assessed
50% of excluded papers for each CMOC to verify initial
judgements.

Assessment of rigour

Rigour was assessed at both the document and data levels,
guided by recommendations from Dada et al . [21]. Judge-
ments were made based on the credibility of the source and
the trustworthiness of the methods used to generate the data.
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The Crowe Critical Appraisal Tool (CCAT v1.4) was used as
an additional framework to support these assessments [22].

Data extraction

Data extraction was conducted by a single researcher (R.H.),
with metadata—publication year, study country, surgical
condition, study design and participant characteristics—
recorded in Microsoft Excel. Qualitative data were anno-
tated using a bespoke Microsoft Word extraction form (see
Supplementary Appendix S9), including interpretive notes
to identify relevant data for CMOC development.

Analysis and synthesis

An iterative, theory-driven approach underpinned data syn-
thesis. Using abductive and retroductive reasoning [23],
emerging data were coded holistically—reflective annota-
tions capturing broader meanings and connections across
studies—were developed to create and test causal explana-
tions. These codes were mapped in Miro (2024) using a
mind-mapping template, with annotated arrows illustrat-
ing relationships. As data accumulated, maps were refined,
generating new insights. Team discussions and expert and
PAG feedback consolidated these insights, refining the pro-
gramme theory and finalising the CMOCs.

Results

Document characteristics

Sixty-seven papers published between 2015 and 2024 were
included (see Figure 2). All were rated moderately (n = 37)
or highly relevant (n = 30), with moderate (n = 17) or high
(n = 50) rigour. Studies covered prehabilitation for major
elective abdominal (n = 4), general (n = 4), knee arthroplasty
(n = 1), general orthopaedic (n = 2), orthopaedic/cardiac
(n = 1), orthopaedic/neurological (n = 1), lumbar (n = 24),
spinal (n = 6; cervical, thoracic, lumbar) and cancer-related
surgeries (n = 23). One non-surgical study of rheumatic pain
clinic patients also offered relevant insights. A summary
of the included documents and their key characteristics is
provided in Table 1.

Summary of CMOCs

Table 2 summarises the 14 CMOCs created from this review
of the prehabilitation literature for people with NC awaiting
surgery.

Main findings

Our findings form a programme theory of 14 CMOCs
explaining the factors that enhance patient engagement with
prehabilitation while awaiting surgery for NC. Structured
around three interconnected themes—communication,
personalisation and support—these CMOCs highlight key
mechanisms and contextual influences on engagement. The
final programme theory is illustrated in Figure 3.

Theme 1: Communication

Theme one focuses on clear, consistent and credible commu-
nication to address patient misconceptions and build trust
in prehabilitation. It emphasises the need for healthcare pro-
fessionals (HCP) to use consistent messages, clearly explain
how prehabilitation differs from past treatments, and clarify
its purpose to manage expectations and enhance patient
engagement.

Patients commonly held misconceptions about prehabil-
itation, often viewing it as a generic exercise routine [75]
already tried during conservative management and found
ineffective (CMOC 1a) [30–32, 38, 44, 59, 67, 70, 84].
Some also perceived prehabilitation as an alternative to
surgery rather than a preparatory step [67]. Clear, consistent
messaging that explicitly differentiated prehabilitation from
previous treatments and clarified its role was needed to
address this misunderstanding (CMOC 5) [24, 43, 44, 48,
50, 56, 67, 75, 76, 86].

Prehabilitation was best framed as a complementary part
of the surgical pathway, rather than a replacement or cause
of delay (CMOC 1b) [30–32, 38, 44, 59, 67, 70, 84].
Programmes needed to accommodate real-world scheduling
constraints to avoid perceptions of ineffectiveness related
to fluctuations in waiting times (CMOC 14) [33, 45, 46,
50, 75, 85]. This flexibility, combined with transparent
communication about scheduling, helped reduce anxiety
around surgical delays and reinforced the programme’s
relevance.

Endorsement of prehabilitation by HCP across the surgi-
cal pathway was key to building patient trust (CMOC 6a)
[32, 33, 39, 41, 45, 47, 50, 57, 59, 67, 68, 75, 82, 84,
86]. In contrast, inconsistent advice stemming from HCP—
especially those with a strong biomedical focus who ques-
tioned the value of prehabilitation—undermined patient
confidence and engagement (CMOC 6b) [32, 33, 39, 41,
45, 47, 50, 57, 59, 67, 68, 75, 82, 84, 86].

Theme 2: Personalisation

Theme two emphasises the importance of tailoring prehabil-
itation programmes to individual patient needs, preferences
and circumstances. It highlights the role of personalised
design, collaborative goal-setting and flexible program deliv-
ery in fostering patient ownership, relevance and engage-
ment, ensuring that prehabilitation feels like a valuable and
bespoke part of their care.

Prehabilitation programmes that were tailored to indi-
vidual patient needs, preferences and circumstances fostered
greater engagement and ownership (CMOC 2a) [14, 27,
28, 30, 39, 40, 44, 46, 48, 50, 58, 60–62, 64, 65,
68, 75, 84, 88]. Patients emphasised the importance of
bespoke approaches over generic, ‘one-size-fits-all’ models.
Collaborative goal-setting emerged as a key mechanism for
engagement, enabling patients to actively participate in
shaping their programmes while HCP ensured that goals
remained realistic and achievable (CMOC 3) [30, 45, 47,
48, 60, 61, 64, 66, 68, 83, 86, 88, 89].

4

https://academic.oup.com/ageing/article-lookup/doi/10.1093/ageing/afaf311#supplementary-data


Prehabilitation for lumbar spinal stenosis

Ta
bl

e
1.

Ta
bl

e
of

ch
ar

ac
te

ris
tic

so
fi

nc
lu

de
d

do
cu

m
en

ts
St

ud
y

Ye
ar

St
ud

y
de

sig
n

Pa
rt

ic
ip

an
ts

C
on

di
tio

n
Ai

m
of

stu
dy

C
ou

nt
ry

Re
le

va
nc

e
R

ic
hn

es
s

R
ig

ou
r

C
M

O
C

s
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

Al
sa

if
[2

4]
20

23
Q

ua
lit

at
iv

e
stu

dy
(a

)A
du

lt
pa

tie
nt

sl
ist

ed
fo

rs
ur

ge
ry

an
d

at
te

nd
ed

pr
eo

pe
ra

tiv
e

re
ha

bi
lit

at
io

n
(n

=
7)

;(
b)

Ad
ul

tp
at

ie
nt

sl
ist

ed
fo

r
su

rg
er

y
bu

td
id

no
ta

tte
nd

re
ha

bi
lit

at
io

n
(n

=
5)

,a
nd

;(
c)

H
C

Ps
in

vo
lv

ed
in

th
e

de
liv

er
y

of
re

ha
bi

lit
at

io
n

(n
=

8)

Lu
m

ba
rd

isc
ec

to
m

y
To

de
ve

lo
p

an
un

de
rs

ta
nd

in
g

of
pa

tie
nt

an
d

he
al

th
ca

re
pr

ov
id

er
(H

C
P)

ex
pe

rie
nc

es
,

pe
rs

pe
ct

iv
es

an
d

pr
ef

er
en

ce
so

fp
re

op
er

at
iv

e
LD

re
ha

bi
lit

at
io

n,
in

cl
ud

in
g

w
hy

pa
tie

nt
sd

o
no

t
at

te
nd

U
K

M
od

er
at

e
H

ig
h

H
ig

h
5,

6,
10

Ar
gu

isu
e-

la
s

[2
5]

20
24

R
an

do
m

ise
d

C
on

tro
lle

d
Tr

ia
l—

Pr
ot

oc
ol

10
0

pa
tie

nt
s1

8–
80

y.o
;E

xp
er

im
en

ta
l

gr
ou

p
(n

=
50

);
C

on
tro

lg
ro

up
(n

=
50

)
Lu

m
ba

rr
ad

ic
ul

op
at

hy
(e

le
ct

iv
e

su
rg

er
y)

To
ev

al
ua

te
th

e
eff

ec
tiv

en
es

so
fa

m
ul

tic
om

po
ne

nt
pr

eh
ab

ili
ta

tio
n

pr
og

ra
m

m
e

ad
m

in
ist

er
ed

th
ro

ug
h

ed
uc

at
io

na
lv

id
eo

sv
er

su
sa

no
th

er
pr

og
ra

m
m

e
ba

se
d

on
w

rit
te

n
ex

er
ci

se
re

co
m

m
en

da
tio

ns
,i

n
pa

tie
nt

ss
ch

ed
ul

ed
fo

rl
um

ba
rr

ad
ic

ul
op

at
hy

su
rg

er
y.

Sp
ai

n
M

od
er

at
e

H
ig

h
H

ig
h

7,
9

Ba
ka

a
[2

6]
20

22
Pi

lo
t

R
an

do
m

ise
d

C
on

tro
lle

d
Tr

ia
l

(m
ix

ed
m

et
ho

ds
)

60
pa

tie
nt

s;
8-

w
ee

k
(e

H
ea

lth
)

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
(n

=
30

)o
r

m
in

im
al

in
te

rv
en

tio
n

(n
=

30
).

Pl
us

se
m

i-s
tr

uc
tu

re
d

in
te

rv
ie

w
s(

n
=

12
–1

5)

Lu
m

ba
rs

pi
na

ls
te

no
sis

(L
SS

)
To

ev
al

ua
te

th
e

fe
as

ib
ili

ty
of

an
eH

ea
lth

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
fo

ri
nd

iv
id

ua
ls

un
de

rg
oi

ng
LS

S
su

rg
er

y,
an

d
an

em
be

dd
ed

lo
ng

itu
di

na
lq

ua
lit

at
iv

e
stu

dy
ex

pl
or

es
th

e
pe

rio
pe

ra
tiv

e
pa

tie
nt

ex
pe

rie
nc

e
an

d
re

co
ve

ry
tr

aj
ec

to
ry

C
an

ad
a

H
ig

h
H

ig
h

H
ig

h
10

,1
1,

12

Ba
rb

er
an

-
G

ar
ci

a
[2

7]

20
18

RC
T

12
5

pa
tie

nt
s(

n
=

63
co

nt
ro

l;
20

%
fe

m
al

e;
m

ea
n

71
y.o

(1
0)

;n
=

62
in

te
rv

en
tio

n;
32

%
fe

m
al

e,
m

ea
n

71
y.o

(1
1)

.

Ab
do

m
in

al
To

as
se

ss
th

e
im

pa
ct

of
a

pe
rs

on
al

ise
d

pr
eh

ab
ili

ta
tio

n
on

po
sto

pe
ra

tiv
e

co
m

pl
ic

at
io

ns
in

hi
gh

-r
isk

pa
tie

nt
su

nd
er

go
in

g
el

ec
tiv

e
m

aj
or

ab
do

m
in

al
su

rg
er

y

Sp
ai

n
M

od
er

at
e

M
od

er
at

e
H

ig
h

2

Ba
rn

es
[2

8]
20

23
Q

ua
lit

at
iv

e
stu

dy
15

pa
rt

ic
ip

an
ts—

m
ea

n
ag

e
72

y.o
(6

0–
85

);
8

fe
m

al
e

(5
3%

)
C

an
ce

r(
ge

ne
ra

l)
To

qu
al

ita
tiv

el
y

as
se

ss
th

e
ba

rr
ie

rs
an

d
fa

ci
lit

at
or

s
to

pa
rt

ic
ip

at
in

g
in

ex
er

ci
se

pr
eh

ab
ili

ta
tio

n
fro

m
th

e
pe

rs
pe

ct
iv

e
of

ol
de

rp
eo

pl
e

w
ith

fra
ilt

y
pa

rt
ic

ip
at

in
g

in
th

e
in

te
rv

en
tio

n
ar

m
of

a
ra

nd
om

ise
d

tr
ia

l.

C
an

ad
a

H
ig

h
H

ig
h

H
ig

h
2,

9,
13

Be
ck

[2
9]

20
21

a
M

ix
ed

m
et

ho
ds

53
/7

3
pa

tie
nt

s(
73

%
)r

et
ur

ne
d

a
co

m
pl

et
ed

le
afl

et
.7

m
en

(1
3%

)a
nd

46
w

om
en

(8
7%

)w
ith

a
m

ea
n

ag
e

of
62

y.o
(9

5%
C

I:
59

–6
5)

;5
pa

tie
nt

in
te

rv
ie

w
–

3
w

om
en

(a
ge

d
51

–5
2

y.o
)2

m
en

(5
1

&
65

y.o
)

Ab
do

m
in

al
To

in
ve

sti
ga

te
w

ha
tp

at
ie

nt
sw

ith
ca

nc
er

w
ho

w
er

e
du

e
to

un
de

rg
o

m
aj

or
ab

do
m

in
al

su
rg

er
y

w
er

e
ac

tu
al

ly
ab

le
to

do
w

he
n

pr
ov

id
ed

w
ith

pr
eo

pe
ra

tiv
e,

ho
m

e-
ba

se
d,

m
ul

tim
od

al
re

co
m

m
en

da
tio

ns
pr

es
en

te
d

in
a

le
afl

et
.

D
en

-
m

ar
k

H
ig

h
H

ig
h

M
od

er
-

at
e

2,
11

Be
ck

[3
0]

20
21

b
Q

ua
lit

at
iv

e
stu

dy
79

pa
tie

nt
s.

31
in

te
rv

ie
w

s(
n

=
19

fe
m

al
e)

;m
ea

n
ag

e
60

y.o
53

ac
tiv

ity
re

gi
str

at
io

ns
(n

=
46

fe
m

al
e)

;m
ea

n
ag

e
62

C
an

ce
rs

ur
ge

ry
(a

bd
om

in
al

)
To

un
de

rs
ta

nd
pe

rs
pe

ct
iv

es
on

an
d

ac
ce

pt
ab

ili
ty

of
pr

eh
ab

ili
ta

tio
n

am
on

g
pa

tie
nt

su
nd

er
go

in
g

co
m

pl
ex

ab
do

m
in

al
ca

nc
er

su
rg

er
y.

D
en

-
m

ar
k

H
ig

h
M

od
er

at
e

H
ig

h
1,

3,
8,

11

Be
ck

[3
1]

20
22

Q
ua

lit
at

iv
e

stu
dy

16
pa

tie
nt

s(
n

=
4

fe
m

al
e)

;m
ed

ia
n

ag
e

58
y.o

C
an

ce
r(

co
lo

re
ct

al
or

ov
ar

ia
n)

To
in

ve
sti

ga
te

th
e

ex
pe

rie
nc

es
,t

ho
ug

ht
s,

an
d

fe
el

in
gs

th
at

un
de

rli
e

an
d

in
flu

en
ce

pr
eh

ab
ili

ta
tio

n
am

on
g

ca
nc

er
pa

tie
nt

sd
ue

to
un

de
rg

o
m

aj
or

ab
do

m
in

al
su

rg
er

y

D
en

-
m

ar
k

H
ig

h
M

od
er

at
e

H
ig

h
1,

9,
10

,
11

(c
on

tin
ue

d)

5



R. Hunter et al.

Ta
bl

e
1.

C
on

tin
ue

d
St

ud
y

Ye
ar

St
ud

y
de

sig
n

Pa
rt

ic
ip

an
ts

C
on

di
tio

n
Ai

m
of

stu
dy

C
ou

nt
ry

Re
le

va
nc

e
R

ic
hn

es
s

R
ig

ou
r

C
M

O
C

s
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

Bi
ng

ha
m

[3
2]

20
23

Q
ua

lit
at

iv
e

stu
dy

33
in

te
rv

ie
w

s(
n

=
24

in
te

rd
isc

ip
lin

ar
y

pr
of

es
sio

na
ls;

19
fe

m
al

e;
n

=
9

pa
tie

nt
s,

ag
e

ra
ng

e
46

–6
0

n
=

2,
61

–7
5

n
=

6,
76

+
n

=
1;

fe
m

al
e

n
=

3)

C
an

ce
rs

ur
ge

ry
To

ex
pl

or
e

m
ec

ha
ni

sm
sp

ro
m

ot
in

g
fe

as
ib

ili
ty

an
d

ac
ce

pt
ab

ili
ty

of
a

m
ul

ti-
m

od
al

ca
nc

er
pr

eh
ab

ili
ta

tio
n

pr
og

ra
m

-m
e

fro
m

pa
tie

nt
s’

an
d

pr
of

es
sio

na
ls’

pe
rs

pe
ct

iv
es

ex
pl

or
in

g
pl

an
ni

ng
,

de
ve

lo
pm

en
ta

nd
im

pl
em

en
ta

tio
n

ph
as

es

U
K

H
ig

h
H

ig
h

H
ig

h
1,

6,
12

,
13

Bo
uk

ili
[3

3]
20

22
Pi

lo
ts

tu
dy

60
pa

tie
nt

s(
n

=
34

w
om

en
);

m
ed

ia
n

ag
e

62
.5

y.o
.

Ab
do

m
in

al
To

ev
al

ua
te

th
e

fe
as

ib
ili

ty
an

d
sa

fe
ty

of
a

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
be

fo
re

m
aj

or
ab

do
m

in
al

su
rg

er
y.

Fr
an

ce
H

ig
h

M
od

er
at

e
M

od
er

-
at

e
6,

13
,1

4

Br
ah

m
b-

ha
tt

[3
4]

20
24

M
ix

ed
m

et
ho

ds
72

pa
rt

ic
ip

an
ts—

al
lf

em
al

e;
In

te
rv

en
tio

n
(n

=
35

);
m

ea
n

ag
e

57
.4

±
11

.9
;C

on
tro

l
(n

=
37

)m
ea

n
ag

e
54

.0
±

10
.7

C
an

ce
r(

br
ea

st)
To

in
ve

sti
ga

te
th

e
fe

as
ib

ili
ty

,e
ffe

ct
iv

en
es

s,
an

d
ac

ce
pt

ab
ili

ty
of

a
m

ul
tim

od
al

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
fo

rw
om

en
w

ith
br

ea
st

ca
nc

er
un

de
rg

oi
ng

ne
oa

dj
uv

an
tc

he
m

ot
he

ra
py

(N
AC

T
).

C
an

ad
a

M
od

er
at

e
Lo

w
M

od
er

-
at

e
13

Br
ig

ug
lio

[3
5]

20
22

Pe
rs

pe
ct

iv
e

ar
tic

le
N

ot
ap

pl
ic

ab
le

El
ec

tiv
e

or
th

op
ae

di
c

su
rg

er
y

(g
en

er
al

)
To

pr
es

en
th

ow
a

H
az

ar
d

An
al

ys
is

an
d

C
rit

ic
al

C
on

tro
lP

oi
nt

(H
AC

C
P)

-d
er

iv
ed

m
et

ho
do

lo
gy

co
ul

d
be

us
ed

to
m

an
ag

e
pr

eo
pe

ra
tiv

e
nu

tr
iti

on
al

an
d

ph
ys

ic
al

ris
ks

(e
.g

.m
al

nu
tr

iti
on

,s
ar

co
pe

ni
a)

an
d

im
pr

ov
e

op
tim

isa
tio

n
be

fo
re

or
th

op
ae

di
c

su
rg

er
y.

U
K

M
od

er
at

e
M

od
er

at
e

M
od

er
-

at
e

8,
13

Br
un

s[
36

]
20

19
Fe

as
ib

ili
ty

stu
dy

Fo
ur

te
en

pa
tie

nt
s(

m
ed

ia
n

ag
e

79
,5

m
al

es
)p

ar
tic

ip
at

ed
.A

tb
as

el
in

e,
86

%
pa

tie
nt

sw
er

e
ph

ys
ic

al
ly

im
pa

ire
d

an
d

64
%

w
er

e
at

ris
k

fo
rm

al
no

ur
ish

m
en

t

C
an

ce
r(

co
lo

re
ct

al
)

To
as

se
ss

th
e

fe
as

ib
ili

ty
of

Fi
t4

Su
rg

er
yT

V,
an

at
ho

m
e

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
sp

ec
ifi

ca
lly

de
sig

ne
d

fo
rf

ra
il

el
de

rly
w

ith
co

lo
re

ct
al

ca
nc

er
(C

RC
)

N
et

he
r-

la
nd

s
M

od
er

at
e

Lo
w

M
od

er
-

at
e

3

Bu
rk

e
[3

7]
20

15
Ph

en
om

en
ol

og
-

ic
al

stu
dy

10
pa

tie
nt

s(
fe

m
al

e
n

=
7)

;A
ge

45
to

74
ye

ar
s(

M
=

58
.2

,S
D

=
7.

7)
C

an
ce

r(
re

ct
al

)
To

ex
pl

or
e

th
e

liv
ed

ex
pe

rie
nc

e
of

pa
tie

nt
sw

ith
ad

va
nc

ed
re

ct
al

ca
nc

er
as

th
ey

at
te

m
pt

ed
to

ad
he

re
to

a
pr

es
cr

ib
ed

,h
os

pi
ta

l-b
as

ed
pr

e-
su

rg
ic

al
ex

er
ci

se
pr

og
ra

m
m

e

U
K

M
od

er
at

e
M

od
er

at
e

H
ig

h
10

,1
1

C
ar

r[
38

]
20

17
Q

ua
lit

at
iv

e
stu

dy
32

pa
tie

nt
s,

16
m

en
an

d
16

w
om

en
,

aw
ai

tin
g

or
th

op
ae

di
c

(n
=

22
)o

rc
ar

di
ac

su
rg

er
y

(n
=

10
).

Ag
e

ra
ng

e:
43

to
89

;
m

ed
ia

n
ag

e
of

fe
m

al
es

62
.5

vs
59

.5
m

al
es

O
rt

ho
pa

ed
ic

or
C

ar
di

ac
su

rg
er

y
To

un
de

rs
ta

nd
ex

pe
rie

nc
es

of
w

ai
tt

im
e

am
on

g
pa

tie
nt

sa
w

ai
tin

g
sc

he
du

le
d

or
th

op
ae

di
c

or
ca

rd
ia

c
su

rg
er

y

C
an

ad
a

H
ig

h
M

od
er

at
e

H
ig

h
1,

12
,1

3

C
as

an
ov

as
-

Ál
va

re
z

[3
9]

20
24

Q
ua

lit
at

iv
e

stu
dy

21
fe

m
al

e
pa

tie
nt

s(
ag

e
ra

ng
e

37
–6

8)
pa

rt
ic

ip
at

ed
in

2
fo

cu
sg

ro
up

s
C

an
ce

r(
br

ea
st)

To
an

al
ys

e
th

e
pe

rc
ep

tio
ns

an
d

ex
pe

rie
nc

es
of

pa
tie

nt
sw

ith
br

ea
st

ca
nc

er
(B

C
)w

ho
pa

rt
ic

ip
at

ed
in

a
pr

eh
ab

ili
ta

tio
n

pr
og

ra
m

m
e

in
or

de
rt

o
im

pr
ov

e
fu

tu
re

im
pl

em
en

ta
tio

ns
of

th
es

e
m

uc
h-

ne
ed

ed
pr

og
ra

m
m

es
fo

rp
at

ie
nt

sw
ith

bc

Sp
ai

n
H

ig
h

H
ig

h
M

od
er

-
at

e
2,

6,
11

,
12

C
oo

pe
r

[4
0]

20
22

Q
ua

lit
at

iv
e

stu
dy

Tw
en

ty
-tw

o
pa

rt
ic

ip
an

ts
(1

8
m

en
,4

w
om

en
;a

ge
d

67
±

8
ye

ar
so

ld
)t

oo
k

pa
rt

in
a

fo
cu

sg
ro

up
di

sc
us

sio
n

(n
=

17
)o

ra
se

m
i-s

tr
uc

tu
re

d
in

te
rv

ie
w

(n
=

5)
.

C
an

ce
r(

ge
ne

ra
l)

To
id

en
tif

y
fa

ct
or

si
nfl

ue
nc

in
g

up
ta

ke
,

en
ga

ge
m

en
ta

nd
ad

he
re

nc
e

of
C

he
m

oF
it

in
te

rv
en

tio
n

U
K

H
ig

h
H

ig
h

H
ig

h
2,

9,
12

,
13

D
el

ga
do

-
Ló

pe
z

[4
1]

20
19

Li
te

ra
tu

re
re

vi
ew

Se
ve

n
pa

pe
rs

D
eg

en
er

at
iv

e
lu

m
ba

r
sp

in
e

di
so

rd
er

A
re

vi
ew

of
th

e
lit

er
at

ur
e

on
th

e
us

ef
ul

ne
ss

of
pr

eh
ab

ili
ta

tio
n

fo
rd

eg
en

er
at

iv
e

sp
in

al
su

rg
er

y
N

/A
H

ig
h

M
od

er
at

e
M

od
er

-
at

e
1

(c
on

tin
ue

d)

6



Prehabilitation for lumbar spinal stenosis

Ta
bl

e
1.

C
on

tin
ue

d
St

ud
y

Ye
ar

St
ud

y
de

sig
n

Pa
rt

ic
ip

an
ts

C
on

di
tio

n
Ai

m
of

stu
dy

C
ou

nt
ry

Re
le

va
nc

e
R

ic
hn

es
s

R
ig

ou
r

C
M

O
C

s
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

D
es

la
ur

i-
er

s
[4

2]

20
21

Q
ua

lit
at

iv
e

stu
dy

26
pa

rt
ic

ip
an

ts
(2

2
w

om
en

an
d

4
m

en
;

m
ea

n
ag

e
54

±
10

ye
ar

s)
.

R
he

um
at

ic
co

nd
iti

on
s

To
ga

in
an

in
-d

ep
th

un
de

rs
ta

nd
in

g
of

pe
rc

ep
tio

ns
an

d
ex

pe
rie

nc
es

of
pa

tie
nt

sw
ith

rh
eu

m
at

ic
co

nd
iti

on
sr

eg
ar

di
ng

ac
ce

ss
to

pa
in

cl
in

ic
se

rv
ic

es
.

Th
e

se
co

nd
ar

y
ob

je
ct

iv
e

w
as

to
id

en
tif

y
po

ss
ib

le
so

lu
tio

ns
to

im
pr

ov
e

th
is

ac
ce

ss
ac

co
rd

in
g

to
pa

tie
nt

s’
pe

rs
pe

ct
iv

es

C
an

ad
a

H
ig

h
M

od
er

at
e

H
ig

h
13

Ea
stw

oo
d

[4
3]

20
19

Re
tro

sp
ec

tiv
e

co
ho

rt
stu

dy
20

6
pa

tie
nt

s;
C

oh
or

t1
pa

tie
nt

sw
ho

pa
rt

ic
ip

at
ed

in
pr

eo
pe

ra
tiv

e
m

ul
tid

isc
ip

lin
ar

y
ed

uc
at

io
n

(n
=

10
3)

42
fe

m
al

e,
m

ea
n

ag
e+

SD
58

.9
8

+
14

.2
8;

C
oh

or
t2

pa
tie

nt
sw

ho
op

te
d

ou
to

ft
he

ed
uc

at
io

na
ls

es
sio

n
(n

=
10

3)
52

fe
m

al
e,

m
ea

n
ag

e+
SD

58
.9

8
+

12
.6

1.

El
ec

tiv
e

sp
in

al
fu

sio
n

To
de

te
rm

in
e

if
pa

rt
ic

ip
at

io
n

in
a

sin
gl

e
pr

eo
pe

ra
tiv

e
m

ul
ti-

di
sc

ip
lin

ar
y

ed
uc

at
io

na
ls

es
sio

n
w

ou
ld

re
su

lt
in

re
du

ce
d

pa
tie

nt
di

ss
at

isf
ac

tio
n

w
ith

su
rg

ic
al

ex
pe

ct
at

io
ns

an
d

if
pa

rt
ic

ip
at

io
n

re
su

lte
d

in
im

pr
ov

em
en

ts
in

po
sts

ur
gi

ca
lp

ai
n,

di
sa

bi
lit

y,
an

d
re

du
ct

io
ns

in
em

er
ge

nc
y

ro
om

vi
sit

s
fo

llo
w

in
g

su
rg

er
y

C
an

ad
a

M
od

er
at

e
M

od
er

at
e

H
ig

h
5

Ed
w

ar
ds

[4
4]

20
22

C
oh

or
ts

tu
dy

65
(4

3%
)p

at
ie

nt
s(

m
ea

n
ag

e
57

.4
ye

ar
s

(S
D

18
.2

),
58

.8
%

fe
m

al
e)

co
m

pr
ise

d
th

e
At

te
nd

-P
O

SE
,a

nd
85

(5
7%

)
D

N
A-

PO
SE

(m
ea

n
ag

e
54

.9
ye

ar
s(

SD
15

.8
),

65
.8

%
fe

m
al

e)

Sp
in

al
fu

sio
n

su
rg

er
y

To
de

te
rm

in
e

if
a

Pr
e-

op
er

at
iv

e
Sp

in
al

Ed
uc

at
io

n
(P

O
SE

)p
ro

gr
am

-m
e,

sp
ec

ifi
ed

us
in

g
th

e
Re

ha
bi

lit
at

io
n

Tr
ea

tm
en

tS
pe

ci
fic

at
io

n
Sy

ste
m

(R
T

SS
)a

nd
de

sig
ne

d
to

no
rm

al
ise

ex
pe

ct
at

io
ns

an
d

re
du

ce
an

xi
et

ie
s,

w
as

sa
fe

an
d

re
du

ce
d

le
ng

th
of

sta
y

(L
O

S)

U
K

M
od

er
at

e
H

ig
h

H
ig

h
1,

2,
5,

7

Eu
ba

nk
s

[4
5]

20
23

Sc
op

in
g

re
vi

ew
23

stu
di

es
as

se
ss

in
g

su
rg

er
y

fo
r

no
ne

le
ct

iv
e

sp
in

e
co

nd
iti

on
El

ec
tiv

e
sp

in
e

su
rg

er
y

(i.
e

C
er

vi
ca

l,
Th

or
ac

ic
,

Lu
m

ba
rs

pi
ne

in
cl

ud
ed

)

To
id

en
tif

y
an

d
de

sc
rib

e
th

e
cu

rr
en

ti
nt

er
ve

nt
io

ns
us

ed
in

pr
eo

pe
ra

tiv
e

pr
og

ra
m

m
es

(‘p
re

ha
bi

lit
at

io
n’

)f
or

sp
in

e
su

rg
er

y

N
/A

M
od

er
at

e
H

ig
h

H
ig

h
5,

7,
14

Eu
ba

nk
s

[4
6]

20
24

Fe
as

ib
ili

ty
St

ud
y

Fi
fte

en
pa

tie
nt

sm
ea

n
ag

e
62

y.o
(5

2–
74

ra
ng

e)
;5

3.
3%

fe
m

al
e

Lu
m

ba
rs

pi
na

ls
te

no
sis

To
de

te
rm

in
e

th
e

fe
as

ib
ili

ty
of

de
liv

er
y

an
d

ac
ce

pt
ab

ili
ty

by
pa

rt
ic

ip
an

ts
of

a
no

ve
l

pr
eh

ab
ili

ta
tio

n
in

te
rv

en
tio

n
fo

rp
at

ie
nt

s
un

de
rg

oi
ng

LS
S

su
rg

er
y.

U
SA

H
ig

h
M

od
er

at
e

H
ig

h
7,

14

Fr
an

ci
s-

C
oa

d
[4

7]

20
21

Q
ua

lit
at

iv
e

stu
dy

18
pa

tie
nt

s(
72

%
m

al
e

(n
=

13
);

28
%

fe
m

al
e

(n
=

5)
;4

4%
ag

ed
70

–7
9

G
en

er
al

su
rg

er
y

To
ex

pl
or

e
pa

tie
nt

s’
ex

pe
rie

nc
es

w
he

n
pr

ep
ar

in
g

fo
ra

nd
un

de
rg

oi
ng

ge
ne

ra
ls

ur
ge

ry
at

a
la

rg
e

te
rt

ia
ry

ho
sp

ita
l.

Fi
nd

in
gs

ai
m

ed
to

in
fo

rm
th

e
de

ve
lo

pm
en

to
fa

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
to

em
po

w
er

pa
tie

nt
st

o
op

tim
ise

th
ei

rr
ec

ov
er

y
an

d
en

ha
nc

e
th

ei
re

xp
er

ie
nc

e
of

ge
ne

ra
ls

ur
ge

ry

Au
str

al
ia

H
ig

h
H

ig
h

H
ig

h
3,

6,
12

,
13

G
ill

is
[4

8]
20

21
Q

ua
lit

at
iv

e
stu

dy
20

pa
tie

nt
si

nt
er

vi
ew

s(
m

ea
n

ag
e

62
y.o

[S
D

13
]y

r)
G

en
er

al
su

rg
er

y
To

de
te

rm
in

e
ho

w
th

ey
pr

ep
ar

ed
fo

rs
ur

ge
ry

,t
he

ir
vi

ew
so

n
pr

eh
ab

ili
ta

tio
n

an
d

ho
w

pr
eh

ab
ili

ta
tio

n
co

ul
d

be
de

liv
er

ed
to

be
st

m
ee

tp
at

ie
nt

ne
ed

s.

C
an

ad
a

H
ig

h
H

ig
h

H
ig

h
2,

3,
5,

10
,1

2,
13

G
om

et
z

[ 4
9]

20
18

Sy
ste

m
at

ic
re

vi
ew

Fi
ve

pa
pe

rs
ba

se
d

on
th

re
e

RC
Ts

Lu
m

ba
rs

pi
na

ls
ur

ge
ry

To
de

te
rm

in
e

w
he

th
er

pr
eh

ab
ili

ta
tio

n
im

pr
ov

es
fu

nc
tio

na
lo

ut
co

m
es

an
d

re
du

ce
sc

os
ts

fo
llo

w
in

g
sp

in
al

su
rg

er
y.

N
/A

M
od

er
at

e
M

od
er

at
e

H
ig

h
7

H
ei

l[
50

]
20

22
Q

ua
lit

at
iv

e
stu

dy
13

in
te

rv
ie

w
sfi

ve
su

rg
eo

ns
,t

hr
ee

sp
ec

ia
lis

ed
nu

rs
es

,t
hr

ee
ph

ys
ic

al
th

er
ap

ist
s,

tw
o

di
et

ic
ia

ns
.

C
an

ce
r(

co
lo

re
ct

al
)

To
ex

pl
or

e
pe

rs
pe

ct
iv

es
of

pr
of

es
sio

na
ls

in
vo

lv
ed

in
pr

eh
ab

ili
ta

tio
n

to
ga

in
un

de
rs

ta
nd

in
g

of
ba

rr
ie

rs
or

fa
ci

lit
at

or
st

o
its

im
pl

em
en

ta
tio

n
an

d
to

id
en

tif
y

str
at

eg
ie

st
o

su
cc

es
sfu

lo
pe

ra
tio

na
lis

at
io

n
of

pr
eh

ab
ili

ta
tio

n.

N
et

he
r-

la
nd

s
H

ig
h

H
ig

h
H

ig
h

2,
5,

6,
9,

14

(c
on

tin
ue

d)

7



R. Hunter et al.

Ta
bl

e
1.

C
on

tin
ue

d
St

ud
y

Ye
ar

St
ud

y
de

sig
n

Pa
rt

ic
ip

an
ts

C
on

di
tio

n
Ai

m
of

stu
dy

C
ou

nt
ry

Re
le

va
nc

e
R

ic
hn

es
s

R
ig

ou
r

C
M

O
C

s
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

H
el

de
ns

[5
1]

20
16

Fe
as

ib
ili

ty
stu

dy
9

pa
tie

nt
s(

69
.2

%
)c

om
pl

et
ed

th
e

pr
og

ra
m

m
e

w
ith

ou
ta

dv
er

se
ev

en
ts.

Fo
ur

pa
tie

nt
sd

ro
pp

ed
ou

t.
M

ea
n

ag
e

64
.4

±
10

.9
;m

al
e

n
=

8

Re
ct

al
C

an
ce

r
To

de
te

rm
in

e
th

e
fe

as
ib

ili
ty

an
d

pr
el

im
in

ar
y

eff
ec

tiv
en

es
so

fa
su

pe
rv

ise
d

ou
tp

at
ie

nt
ph

ys
ic

al
ex

er
ci

se
tr

ai
ni

ng
pr

og
ra

m
m

e
du

rin
g

N
AC

RT
in

th
es

e
pa

tie
nt

s

N
et

he
r-

la
nd

s
M

od
er

at
e

Lo
w

H
ig

h
9

Ja
nd

u
[5

2]
20

23
Q

ua
lit

at
iv

e
stu

dy
54

pa
rt

ic
ip

an
ts;

fe
m

al
e

n
=

33
(6

1.
1%

);
m

ea
n

ag
e

61
.2

y.o
(r

an
ge

33
–7

8)
C

an
ce

r(
ge

ne
ra

l)
To

un
de

rs
ta

nd
w

ha
ta

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
fo

rc
an

ce
rp

at
ie

nt
ss

ho
ul

d
in

cl
ud

e,
ba

se
d

on
th

e
ex

pe
rie

nc
es

an
d

op
in

io
ns

of
pa

tie
nt

sw
ho

ha
ve

al
re

ad
y

go
ne

th
ro

ug
h

su
ch

a
pr

og
ra

m
m

e
af

te
r

th
ei

rt
re

at
m

en
t.

U
K

M
od

er
at

e
M

od
er

at
e

H
ig

h
10

,1
2

Ja
ns

se
n

[ 1
4]

20
21

Sy
ste

m
at

ic
re

vi
ew

w
ith

m
et

a-
an

al
ys

is

15
stu

di
es

;1
1/

15
in

cl
ud

ed
in

m
et

a-
an

al
ys

is
D

eg
en

er
at

iv
e

lu
m

ba
r

sp
in

e
di

so
rd

er
To

as
se

ss
th

e
eff

ec
tiv

en
es

so
fp

re
ha

bi
lit

at
io

n
in

pa
tie

nt
sw

ith
de

ge
ne

ra
tiv

e
di

so
rd

er
so

ft
he

lu
m

ba
r

sp
in

e
w

ho
ar

e
sc

he
du

le
d

fo
rs

pi
ne

su
rg

er
y.

N
/A

M
od

er
at

e
M

od
er

at
e

M
od

er
-

at
e

2,
3

K
em

an
i

[5
3]

20
20

O
bs

er
va

tio
na

l
stu

dy
34

8
pa

tie
nt

s(
ag

e
m

ea
n

m
al

e=
48

.2
±

11
.8

;w
om

en
45

.7
±

12
.3

)
Lu

m
ba

rs
pi

ne
To

ev
al

ua
te

ch
an

ge
in

fe
ar

of
m

ov
em

en
ta

nd
th

e
re

la
tio

ns
hi

p
of

fe
ar

of
m

ov
em

en
ta

nd
pa

in
in

te
ns

ity
to

lo
w

ba
ck

di
sa

bi
lit

y
an

d
ge

ne
ra

l
he

al
th

-r
el

at
ed

qu
al

ity
of

lif
e

ov
er

a
2-

ye
ar

pe
rio

d.

Sw
ed

en
M

od
er

at
e

Lo
w

M
od

er
-

at
e

7

K
em

an
i

[5
4]

20
24

C
oh

or
t

11
8

pa
tie

nt
s—

in
te

rv
en

tio
n

n
=

59
;

co
nv

en
tio

na
lc

ar
e

n
=

59
;a

ve
ra

ge
45

.7
ye

ar
so

ld
(S

D
=

8.
3)

;5
3.

3%
w

om
en

Lu
m

ba
rS

pi
ne

To
:(

1)
ev

al
ua

te
th

e
po

te
nt

ia
ll

on
g-

te
rm

eff
ec

ts
of

th
e

ac
tiv

e
pr

eh
ab

ili
ta

tio
n

in
te

rv
en

tio
n

in
co

m
pa

ris
on

to
co

nv
en

tio
na

lc
ar

e
at

th
e

12
-a

nd
24

-m
on

th
fo

llo
w

-u
p

as
se

ss
m

en
ts

fo
llo

w
in

g
su

rg
er

y;
an

d
(2

)t
o

ev
al

ua
te

ch
an

ge
si

n
al

li
nc

lu
de

d
ou

tc
om

es
ov

er
tim

e
fo

rb
ot

h
gr

ou
ps

Sw
ed

en
M

od
er

at
e

M
od

er
at

e
H

ig
h

7

K
nu

ds
en

[5
6]

20
23

C
as

e
re

po
rt

83
-y

ea
r-

ol
d

la
dy

D
eg

en
er

at
iv

e
lu

m
ba

r
sc

ol
io

sis
un

de
rg

oi
ng

m
ul

til
ev

el
sp

in
al

fu
sio

n

Th
is

ca
se

re
po

rt
pr

es
en

ts
th

ei
m

pa
ct

of
m

ul
tim

od
al

pr
eh

ab
ili

ta
tio

n
(M

PP
)i

n
an

oc
to

ge
na

ria
n

pa
tie

nt
on

po
sto

pe
ra

tiv
e

cl
in

ic
al

an
d

pa
tie

nt
-r

ep
or

te
d

ou
tc

om
es

af
te

rc
om

pl
ex

sp
in

e
su

rg
er

y.

U
SA

M
od

er
at

e
M

od
er

at
e

H
ig

h
8

La
m

[5
7]

20
22

Q
ua

lit
at

iv
e

stu
dy

In
di

vi
du

al
sw

ho
re

ce
iv

ed
(n

=
10

)a
nd

w
ho

di
d

no
tr

ec
ei

ve
(n

=
15

)
pr

eh
ab

ili
ta

tio
n

be
fo

re
LS

S
su

rg
er

y
w

er
e

re
cr

ui
tt

ed
at

th
e

6-
m

on
th

po
sto

pe
ra

tiv
e

fo
llo

w
-u

p
(8

fe
m

al
es

;a
ve

ra
ge

ag
e:

67
.7

±
6.

7
ye

ar
s)

Lu
m

ba
rs

pi
na

ls
te

no
sis

To
un

de
rs

ta
nd

pa
tie

nt
s’

co
nc

er
ns

/c
on

sid
er

at
io

ns
be

fo
re

LS
S

su
rg

er
y,

th
ei

rp
er

sp
ec

tiv
es

to
w

ar
d

pr
eh

ab
ili

ta
tio

n
an

d
ex

pe
rie

nc
es

af
te

rL
SS

su
rg

er
y

H
on

g
K

on
g

H
ig

h
H

ig
h

H
ig

h
5,

6

La
w

re
nc

e
[5

8]
20

23
Re

tro
sp

ec
tiv

e
se

co
nd

ar
y

an
al

ys
is

22
03

pa
tie

nt
sw

ho
ha

d
el

ec
tiv

e
sin

gl
e-

le
ve

ll
um

ba
rf

us
io

n
sp

in
al

su
rg

er
ie

s
(n

o
ex

er
ci

se
;n

=
99

5;
In

fre
qu

en
te

xe
rc

ise
;

n
=

24
5;

Re
gu

la
re

xe
rc

ise
s;

n
=

96
3)

.

Lu
m

ba
rF

us
io

n
Sp

in
al

Su
rg

er
y

To
de

te
rm

in
e

w
he

th
er

th
er

e
w

as
an

as
so

ci
at

io
n

be
tw

ee
n

se
lf-

re
po

rt
ed

pr
eo

pe
ra

tiv
e

ex
er

ci
se

an
d

po
sto

pe
ra

tiv
e

ou
tc

om
es

af
te

rl
um

ba
rf

us
io

n
sp

in
al

su
rg

er
y.

C
an

ad
a

M
od

er
at

e
M

od
er

at
e

H
ig

h
6,

7

Li
nd

bä
ck

[5
9]

20
18

R
an

do
m

ise
d

co
nt

ro
lle

d
tr

ia
l

(P
R

EP
AR

E)

19
7

pa
tie

nt
s,

m
ea

n
ag

e
59

y.o
(S

D
12

.5
)

ye
ar

s,
53

%
w

om
en

;5
1%

ha
d

ba
ck

pa
in

fo
r>

2
ye

ar
s;

35
%

ha
d

le
g

pa
in

fo
r

>
2

ye
ar

s

D
eg

en
er

at
iv

e
lu

m
ba

r
sp

in
e

di
so

rd
er

(in
cl

ud
es

sp
in

al
ste

no
sis

,d
isc

he
rn

ia
tio

n
or

sp
on

dy
lo

lis
th

es
is)

To
stu

dy
if

pr
es

ur
ge

ry
ph

ys
io

th
er

ap
y

im
pr

ov
es

fu
nc

tio
n,

pa
in

,a
nd

he
al

th
in

pa
tie

nt
sw

ith
de

ge
ne

ra
tiv

e
lu

m
ba

rs
pi

ne
di

so
rd

er
sc

he
du

le
d

fo
r

su
rg

er
y.

Sw
ed

en
M

od
er

at
e

M
od

er
at

e
H

ig
h

7,
11

(c
on

tin
ue

d)

8



Prehabilitation for lumbar spinal stenosis
Ta

bl
e

1.
C

on
tin

ue
d

St
ud

y
Ye

ar
St

ud
y

de
sig

n
Pa

rt
ic

ip
an

ts
C

on
di

tio
n

Ai
m

of
stu

dy
C

ou
nt

ry
Re

le
va

nc
e

R
ic

hn
es

s
R

ig
ou

r
C

M
O

C
s

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
Li

nd
bä

ck
[ 6

0]
20

19
Q

ua
lit

at
iv

e
stu

dy
(P

R
EP

AR
E)

18
pa

tie
nt

s;
w

om
en

(n
=

10
);

m
ed

ia
n

ag
e

65
y.o

(r
an

ge
49

–7
4)

D
eg

en
er

at
iv

e
lu

m
ba

r
sp

in
e

di
so

rd
er

To
de

sc
rib

e
pa

tie
nt

s’
ex

pe
rie

nc
es

of
ho

w
sy

m
pt

om
sa

re
ex

pl
ai

ne
d,

an
d

th
ei

re
xp

er
ie

nc
es

of
th

e
in

flu
en

ce
so

n
ba

ck
-r

el
at

ed
he

al
th

af
te

r
pr

e-
su

rg
er

y
ph

ys
io

th
er

ap
y

Sw
ed

en
H

ig
h

H
ig

h
H

ig
h

1,
7

Li
nd

bä
ck

[6
1]

20
24

Q
ua

lit
at

iv
e

stu
dy

(P
R

EP
AR

E)

Pa
tie

nt
sr

an
do

m
ise

d
to

pr
e-

su
rg

er
y

ph
ys

io
th

er
ap

y
in

an
RC

T
ev

al
ua

tin
g

th
e

in
te

rv
en

tio
n,

w
ho

ha
d

pa
rt

ic
ip

at
ed

in
≥1

2
se

ss
io

ns
,w

er
e

in
vi

te
d.

18
pa

tie
nt

s
in

te
rv

ie
w

ed
0–

8
m

on
th

sa
fte

rp
re

-s
ur

ge
ry

ph
ys

io
th

er
ap

y,
an

d
16

/1
8

co
m

pl
et

ed
a

se
co

nd
in

te
rv

ie
w

3–
14

m
on

th
sl

at
er

D
eg

en
er

at
iv

e
lu

m
ba

r
sp

in
e

di
so

rd
er

(in
cl

ud
es

sp
in

al
ste

no
sis

,d
isc

he
rn

ia
tio

n
or

sp
on

dy
lo

lis
th

es
is)

To
de

sc
rib

e
pa

tie
nt

s’
pr

e-
an

d
po

st-
su

rg
er

y
ex

pe
rie

nc
es

af
te

ra
pr

e-
su

rg
er

y
ph

ys
io

th
er

ap
y

in
te

rv
en

tio
n,

an
d

th
ei

rt
ho

ug
ht

sa
bo

ut
fu

tu
re

ex
er

ci
se

an
d

se
lf-

m
an

ag
em

en
t.

Sw
ed

en
H

ig
h

H
ig

h
H

ig
h

2,
11

,3

Lo
tz

ke
[6

2]
20

16
R

an
do

m
ise

d
C

on
tro

lle
d

Tr
ia

l—
Pr

ot
oc

ol
(P

R
EP

AR
E)

11
0

pa
tie

nt
sb

et
w

ee
n

18
–7

0
ye

ar
so

ld
w

ith
D

D
D

ra
nd

om
ise

d
to

PR
EP

AR
E

or
co

nv
en

tio
na

lc
ar

e

D
eg

en
er

at
iv

e
D

isc
D

ise
as

e
(D

D
D

)
To

in
ve

sti
ga

te
w

he
th

er
PR

EP
AR

E
–

a
ph

ys
io

th
er

ap
eu

tic
pr

eh
ab

ili
ta

tio
n

pr
og

ra
m

ba
se

d
on

a
co

gn
iti

ve
be

ha
vi

ou
ra

la
pp

ro
ac

h—
w

ill
im

pr
ov

e
fu

nc
tio

ni
ng

af
te

rl
um

ba
rf

us
io

n
su

rg
er

y
in

pa
tie

nt
sw

ith
D

D
D

co
m

pa
re

d
to

co
nv

en
tio

na
l

ca
re

.

Sw
ed

en
M

od
er

at
e

M
od

er
at

e
H

ig
h

7

Lo
tz

ke
[6

3]
20

19
R

an
do

m
ise

d
C

on
tro

lle
d

Tr
ia

l
11

8
pa

tie
nt

s,
Pr

eh
ab

pr
og

ra
m

m
e

(n
=

59
);

m
ea

n
ag

e
44

.8
[S

D
8.

2]
;3

3/
59

w
om

en
;C

on
ve

nt
io

na
lc

ar
e

(n
=

59
);

m
ea

n
ag

e
46

.7
[S

D
8.

5]
30

/5
9

w
om

en

Lu
m

ba
rd

eg
en

er
at

iv
e

di
sc

di
se

as
e

To
in

ve
sti

ga
te

w
he

th
er

a
pe

rs
on

-c
en

tre
d

ph
ys

ic
al

th
er

ap
y

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
ba

se
d

on
a

co
gn

iti
ve

-b
eh

av
io

ur
al

ap
pr

oa
ch

is
m

or
e

eff
ec

tiv
e

th
an

co
nv

en
tio

na
lc

ar
e

in
re

du
ci

ng
di

sa
bi

lit
y

an
d

im
pr

ov
in

g
fu

nc
tio

ni
ng

af
te

rl
um

ba
rf

us
io

n
su

rg
er

y
in

pa
tie

nt
sw

ith
de

ge
ne

ra
tiv

e
di

sk
di

se
as

e.

Sw
ed

en
M

od
er

at
e

H
ig

h
H

ig
h

2,
7,

11

Lo
ug

hn
ey

[6
4]

20
21

Q
ua

lit
at

iv
e

stu
dy

11
m

al
e

pa
rt

ic
ip

an
ts

m
ea

n
ag

e6
0

[S
D

7]
C

an
ce

r(
pr

os
ta

te
)

To
ge

ta
n

in
sig

ht
in

to
m

en
’s

pe
rc

ep
tio

ns
of

w
el

lb
ei

ng
an

d
qu

al
ity

of
lif

e
fo

llo
w

in
g

co
m

pl
et

io
n

of
th

e
pr

e-
op

er
at

iv
e

ex
er

ci
se

pr
og

ra
m

m
e

Ir
el

an
d

M
od

er
at

e
Lo

w
M

od
er

-
at

e
12

M
ac

le
od

[6
5]

20
18

Fe
as

ib
ili

ty
stu

dy
22

pa
tie

nt
s,

m
ea

n
ag

e
67

y.o
;7

7%
m

al
e

C
an

ce
r(

co
lo

re
ct

al
)

To
as

se
ss

th
ef

ea
sib

ili
ty

of
de

liv
er

in
g

an
d

ev
al

ua
tin

g
a

lif
es

ty
le

pr
og

ra
m

m
e

fo
rp

at
ie

nt
sw

ith
co

lo
re

ct
al

ca
nc

er
un

de
rg

oi
ng

po
te

nt
ia

lly
cu

ra
tiv

e
tre

at
m

en
ts

U
K

M
od

er
at

e
Lo

w
M

od
er

-
at

e
2,

3

M
an

se
ll

[6
6]

20
22

M
ed

ia
tio

n
an

al
ys

is
(P

R
EP

AR
E)

M
ed

ia
to

rs
of

in
te

re
st

w
er

e
ex

er
ci

se
se

lf-
effi

ca
cy

;f
ea

ro
fm

ov
em

en
t,

an
d

pa
in

ca
ta

str
op

hi
sin

g

D
eg

en
er

at
iv

e
lu

m
ba

r
sp

in
e

di
so

rd
er

(in
cl

ud
es

sp
in

al
ste

no
sis

,d
isc

he
rn

ia
tio

n
or

sp
on

dy
lo

lis
th

es
is)

To
in

ve
sti

ga
te

w
he

th
er

ea
rly

ch
an

ge
si

n
fe

ar
of

m
ov

em
en

t(
ki

ne
sio

ph
ob

ia
),

se
lf-

effi
ca

cy
an

d
ca

ta
str

op
hi

sin
g

w
er

e
m

ed
ia

to
rs

of
th

e
re

la
tio

ns
hi

p
be

-t
w

ee
n

al
lo

ca
tio

n
to

th
e

pr
eh

ab
ili

ta
tio

n
in

te
rv

en
tio

n
an

d
la

te
rc

ha
ng

es
in

he
al

th
ou

tc
om

es
.

Sw
ed

en
M

od
er

at
e

M
od

er
at

e
H

ig
h

2,
7

M
ar

ch
an

d
[6

7]
20

19
R

an
do

m
ise

d
pi

lo
t/f

ea
sib

ili
ty

stu
dy

Fo
rt

y
pa

tie
nt

s(
In

te
rv

en
tio

n;
n

=
20

;9
fe

m
al

e
av

er
ag

e±
SD

ag
e

66
.7

±
11

.6
);

co
nt

ro
l;

n
=

20
;8

fe
m

al
e;

av
er

ag
e±

SD
ag

e;
71

.5
±

7.
3)

Lu
m

ba
rs

pi
na

ls
te

no
sis

To
as

se
ss

th
e

fe
as

ib
ili

ty
of

co
nd

uc
tin

g
a

pr
eo

pe
ra

tiv
e

in
te

rv
en

tio
n

pr
og

ra
m

m
e

in
pa

tie
nt

s
w

ith
LS

S
an

d
to

re
po

rt
on

th
e

pi
lo

tin
g

of
th

e
pr

op
os

ed
in

te
rv

en
tio

n.

C
an

ad
a

H
ig

h
M

od
er

at
e

H
ig

h
5,

9,
3,

14

M
ar

ch
an

d
[6

8]
20

21
R

an
do

m
ise

d
C

on
tro

lle
d

Tr
ia

l
Si

xt
y-

ei
gh

tp
at

ie
nt

s.
M

ea
n

ag
e

in
te

rv
en

tio
n

gr
ou

p
66

.2
±

9.
6;

40
%

w
om

en
;M

ea
n

ag
e

co
nt

ro
lg

ro
up

71
.6

±
7.

4;
42

%
w

om
en

)

Lu
m

ba
rs

pi
na

ls
te

no
sis

To
as

se
ss

th
e

eff
ec

tiv
en

es
so

fa
n

ac
tiv

e
ex

er
ci

se
-b

as
ed

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
co

m
pa

re
d

to
us

ua
lc

ar
e

in
pa

tie
nt

sw
ith

LS
S

C
an

ad
a

H
ig

h
M

od
er

at
e

H
ig

h
7,

8

M
cC

ar
th

y
[6

9]
20

20
Q

ua
lit

at
iv

e
stu

dy
16

pa
tie

nt
s(

4
fe

m
al

e;
av

er
ag

e±
SD

ag
e,

64
.3

±
8.

8
ye

ar
s;

tim
e

sin
ce

su
rg

er
y,

9.
9

±
4.

4
m

on
th

s)
an

d
10

ph
ys

ic
al

th
er

ap
ist

s(
2

fe
m

al
e;

av
er

ag
e±

SD
ag

e,
40

.9
±

6.
6

ye
ar

s;
tim

e
in

pr
ac

tic
e,

17
.2

±
7.

7
ye

ar
s)

Lu
m

ba
rs

pi
na

ls
te

no
sis

To
ga

in
th

e
pe

rs
pe

ct
iv

es
of

pa
tie

nt
sw

ho
un

de
rw

en
tL

SS
)s

ur
ge

ry
an

d
ph

ys
ic

al
th

er
ap

ist
s

w
ho

tre
at

sp
in

e-
re

la
te

d
di

so
rd

er
sr

eg
ar

di
ng

re
ha

bi
lit

at
io

n
an

d
ot

he
rc

ar
e

pr
io

rt
o

LS
S

su
rg

er
y.

U
SA

H
ig

h
H

ig
h

M
od

er
-

at
e

1,
5,

6

(c
on

tin
ue

d)

9



R. Hunter et al.

Ta
bl

e
1.

C
on

tin
ue

d
St

ud
y

Ye
ar

St
ud

y
de

sig
n

Pa
rt

ic
ip

an
ts

C
on

di
tio

n
Ai

m
of

stu
dy

C
ou

nt
ry

Re
le

va
nc

e
R

ic
hn

es
s

R
ig

ou
r

C
M

O
C

s
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

M
cC

ou
rt

[7
0]

20
23

Q
ua

lit
at

iv
e

stu
dy

16
pa

rt
ic

ip
an

ts
(n

=
8

in
te

rv
en

tio
n

gr
ou

p;
n

=
8

co
nt

ro
lg

ro
up

;m
ea

n
ag

e
61

ye
ar

s,
56

%
m

al
e)

C
an

ce
r(

ge
ne

ra
l)

To
ex

pl
or

e
th

e
ex

pe
rie

nc
es

of
pa

rt
ic

ip
an

ts
w

ho
to

ok
pa

rt
in

th
e

PE
RC

EP
T

m
ye

lo
m

a
pi

lo
tt

ria
li

n
or

de
rt

o
ai

d
th

e
de

sig
n

of
a

fu
lly

po
w

er
ed

RC
T.

U
K

H
ig

h
M

od
er

at
e

M
od

er
-

at
e

2,
3,

6,
11

M
cD

on
al

d
[7

1]
20

19
Q

ua
lit

at
iv

e
stu

dy
29

9
pa

rt
ic

ip
an

ts
(6

5.
2%

m
al

e)
;m

ed
ia

n
[I

Q
R

(r
an

ge
)]

ag
e

of
68

.0
[5

7.
0–

76
.0

(1
9.

0–
91

.0
)]

ye
ar

s

G
en

er
al

su
rg

er
y

To
ex

pl
or

e
pa

tie
nt

s’
m

ot
iv

at
io

n,
co

nfi
de

nc
e

an
d

pr
io

rit
y

in
re

la
tio

n
to

ch
an

gi
ng

in
di

vi
du

al
an

d
m

ul
tip

le
ris

k
be

ha
vi

ou
rs

ac
co

rd
in

g
to

tw
o

di
ffe

re
nt

te
m

po
ra

lf
ra

m
es

:c
ha

ng
in

g
in

di
vi

du
al

an
d

m
ul

tip
le

be
ha

vi
ou

rs
fo

ra
re

str
ic

te
d

pe
rio

d
to

ac
hi

ev
e

pr
ox

im
al

(s
ho

rt
-te

rm
)p

er
i-o

pe
ra

tiv
e

he
al

th
be

ne
fit

s;
an

d
ch

an
gi

ng
be

ha
vi

ou
rs

to
ac

hi
ev

e
di

sta
l(

lo
ng

-te
rm

)h
ea

lth
be

ne
fit

s

U
K

M
od

er
at

e
Lo

w
H

ig
h

11

M
oh

am
ed

[7
2]

20
23

N
ar

ra
tiv

e
re

vi
ew

12
8

ar
tic

le
s—

In
cl

ud
ed

ar
tic

le
sf

oc
us

ed
on

fra
ilt

y
an

d
sp

in
e

su
rg

er
y,

sa
rc

op
en

ia
an

d
sp

in
e

su
rg

er
y,

fra
ilt

y
an

d
pr

eh
ab

ili
ta

tio
n

in
sp

in
e

su
rg

er
y,

co
gn

iti
ve

fra
ilt

y,
nu

tr
iti

on
pr

eh
ab

ili
ta

tio
n

in
sp

in
e

su
rg

er
y,

an
d

ER
AS

fo
rs

pi
ne

su
rg

er
y

th
at

ad
dr

es
se

d
pr

eh
ab

ili
ta

tio
n.

D
eg

en
er

at
iv

e
sp

in
e

di
se

as
e

(C
er

vi
ca

l,
Th

or
ac

ic
an

d
Lu

m
ba

rS
pi

ne
)

To
pr

ov
id

e
an

ov
er

vi
ew

of
fra

ilt
y

as
se

ss
m

en
ti

n
ge

ne
ra

l,
as

w
el

la
st

he
ut

ili
ty

an
d

lim
ita

tio
ns

of
co

m
m

on
fra

ilt
y

as
se

ss
m

en
tt

oo
ls

fo
rs

pi
ne

su
rg

er
y

pa
tie

nt
ss

pe
ci

fic
al

ly.

N
/A

M
od

er
at

e
M

od
er

at
e

H
ig

h
1,

7,
8

N
ue

vo
[7

3]
20

17
O

bs
er

va
tio

na
l

stu
dy

32
pa

tie
nt

s,
fe

m
al

e
n

=
25

(7
8%

);
m

ea
n

ag
e

72
.2

5
(8

.0
0

SD
)

K
ne

e
ar

th
ro

pl
as

ty
To

de
m

on
str

at
e

th
e

eff
ec

tiv
en

es
so

ft
he

em
po

w
er

m
en

ts
es

sio
n

in
re

du
ci

ng
str

es
sa

ss
oc

ia
te

d
w

ith
kn

ee
su

rg
er

y,
es

ta
bl

ish
in

g
a

sta
tis

tic
al

ly
sig

ni
fic

an
tc

or
re

la
tio

n
be

tw
ee

n
bo

th
.

Sp
ai

n
M

od
er

at
e

H
ig

h
H

ig
h

7

Pe
lli

no
[7

4]
19

98
Ex

pe
rim

en
ta

l
gr

ou
p

po
st-

te
st

stu
dy

74
pa

tie
nt

s(
ex

pe
rim

en
ta

lg
ro

up
n

=
39

,
m

ea
n

ag
e

50
.4

3
[S

D
21

.1
5]

,f
em

al
es

n
=

15
;c

om
pa

ris
on

gr
ou

p
n

=
35

)m
ea

n
ag

e
56

.9
2

(S
D

14
.6

7)
fe

m
al

es
n

=
22

O
rt

ho
pa

ed
ic

su
rg

er
y

To
te

st
a

pr
op

or
tio

n
of

th
e

pr
op

os
ed

m
od

el
an

d
ex

am
in

e
w

he
th

er
pa

tie
nt

se
du

ca
te

d
w

ith
in

an
em

po
w

er
m

en
tm

od
el

w
ou

ld
re

po
rt

be
tte

r
ou

tc
om

es
th

an
pa

tie
nt

se
du

ca
te

d
w

ith
a

tr
ad

iti
on

al
ap

pr
oa

ch

U
SA

M
od

er
at

e
H

ig
h

M
od

er
-

at
e

7

Pi
ch

é
[7

5]
20

23
Fe

as
ib

ili
ty

stu
dy

25
pa

rt
ic

ip
an

ts,
fe

m
al

e
n

=
20

(m
ea

n
ag

e±
SD

=
60

.2
±

14
.0

)
C

an
ce

r(
ge

ne
ra

l)
To

de
ve

lo
p

a
gr

ou
p-

ba
se

d,
m

ul
tim

od
al

,
te

le
-p

re
ha

bi
lit

at
io

n
in

te
rv

en
tio

n
fo

ri
nd

iv
id

ua
ls

di
ag

no
se

d
w

ith
ca

nc
er

(iA
C

T
IF

)a
nd

as
se

ss
its

im
pl

em
en

ta
tio

n
in

a
‘re

al
-w

or
ld

’c
lin

ic
al

se
tti

ng
by

m
ea

su
rin

g
fe

as
ib

ili
ty

,a
cc

ep
ta

bi
lit

y,
fid

el
ity

,a
nd

pr
el

im
in

ar
y

eff
ec

ts

C
an

ad
a

M
od

er
at

e
M

od
er

at
e

H
ig

h
10

,1
1

Po
le

n
-D

e
[7

6]
20

21
Q

ua
lit

at
iv

e
stu

dy
15

pa
tie

nt
s;1

5
fe

m
al

e,
m

ea
n

ag
e

64
.3

C
an

ce
r(

ov
ar

ia
n)

To
un

de
rs

ta
nd

an
d

ev
al

ua
te

ho
w

pa
tie

nt
sw

ith
ad

va
nc

ed
ov

ar
ia

n
ca

nc
er

un
de

rg
oi

ng
N

AC
T

vi
ew

ex
er

ci
se

an
d

ph
ys

ic
al

ac
tiv

ity
du

rin
g

tre
at

m
en

t

U
SA

M
od

er
at

e
Lo

w
H

ig
h

11

Po
w

el
l

[7
7]

20
23

Q
ua

lit
at

iv
e

stu
dy

Se
m

i-s
tr

uc
tu

re
d

in
te

rv
ie

w
s—

18
pa

rt
ic

ip
an

ts
(e

ng
ag

er
s(

n
=

16
);

(‘n
on

-e
ng

ag
er

s’(
n

=
2)

;M
ed

ia
n

68
.5

ye
ar

s
(r

an
ge

40
st

o
80

s)
;5

0%
fe

m
al

e.

C
an

ce
r(

co
lo

re
ct

al
,l

un
g

or
oe

so
ph

ag
o-

ga
str

ic
ca

nc
er

)
Th

is
stu

dy
in

ve
sti

ga
te

d
ho

w
pa

tie
nt

sf
ro

m
di

ve
rs

e
so

ci
o-

ec
on

om
ic

sta
tu

sg
ro

up
sp

er
ce

iv
ed

an
ex

em
pl

ar
pr

eh
ab

ili
ta

tio
n

an
d

re
co

ve
ry

pr
og

ra
m

m
e,

ai
m

in
g

to
un

de
rs

ta
nd

fa
ct

or
si

m
pa

ct
in

g
ac

ce
pt

ab
ili

ty
,e

ng
ag

em
en

ta
nd

re
fe

rr
al

.

U
K

H
ig

h
H

ig
h

H
ig

h
2,

5,
6,

14

R
ap

p
[7

8]
20

21
C

as
e

co
nt

ro
l

stu
dy

22
9

pa
tie

nt
s;

pa
tie

nt
sw

ho
pa

rt
ic

ip
at

ed
in

pr
eo

pe
ra

tiv
e

ed
uc

at
io

n
(n

=
11

3)
an

d
th

os
e

w
ho

di
d

no
t(

n
=

11
6)

.

El
ec

tiv
e

or
th

op
ae

di
c

an
d

ne
ur

ol
og

ic
al

sp
in

al
su

rg
er

y
To

el
uc

id
at

e
th

e
im

pa
ct

of
pr

e-
op

er
at

iv
e

ed
uc

at
io

n
on

H
os

pi
ta

lC
on

su
m

er
As

se
ss

m
en

to
fH

ea
lth

ca
re

Pr
ov

id
er

sa
nd

Sy
ste

m
s(

H
C

AH
PS

)s
co

re
s,

po
sto

pe
ra

tiv
e

pa
in

an
d

le
ng

th
of

sta
y

LO
S

fo
llo

w
in

g
sp

in
al

su
rg

er
y

U
SA

M
od

er
at

e
H

ig
h

M
od

er
-

at
e

5,
7,

12

(c
on

tin
ue

d)

10



Prehabilitation for lumbar spinal stenosis

Ta
bl

e
1.

C
on

tin
ue

d
St

ud
y

Ye
ar

St
ud

y
de

sig
n

Pa
rt

ic
ip

an
ts

C
on

di
tio

n
Ai

m
of

stu
dy

C
ou

nt
ry

Re
le

va
nc

e
R

ic
hn

es
s

R
ig

ou
r

C
M

O
C

s
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

Re
ye

s[
79

]
20

24
N

ar
ra

tiv
e

re
vi

ew
Ar

tic
le

st
ha

te
xa

m
in

ed
sp

in
e

su
rg

er
y

an
d

pr
eo

pe
ra

tiv
e

ph
ys

ic
al

th
er

ap
y

in
ad

ul
t

pa
tie

nt
s(

>
18

ye
ar

s)

Ad
ul

ts
pi

na
ls

ur
ge

ry
To

pr
ov

id
e

an
ov

er
vi

ew
of

pr
ev

io
us

ly
pu

bl
ish

ed
stu

di
es

di
sc

us
sin

g
th

e
effi

ca
cy

of
pr

e-
op

er
at

iv
e

re
ha

bi
lit

at
io

n
pr

og
ra

m
-m

es
an

d
its

ro
le

in
sp

in
al

su
rg

er
y.

N
/A

M
od

er
at

e
M

od
er

at
e

M
od

er
-

at
e

4,
9

Ro
lv

in
g

[8
0]

20
15

R
an

do
m

ise
d

C
on

tro
lle

d
Tr

ia
l

90
pa

tie
nt

s;
In

te
rv

en
tio

n
gr

ou
p

(n
=

59
,

36
fe

m
al

e,
ag

e
51

.4
(S

D
±

9.
2)

,C
on

tro
l

gr
ou

p
(n

=
31

,1
5

fe
m

al
e,

ag
e

47
.7

(S
D

±
8.

9)

D
eg

en
er

at
iv

e
D

isc
D

ise
as

e
(L

um
ba

r)
,s

te
no

sis
or

sp
on

dy
lo

lis
th

es
is

gr
ad

e
1–

2

To
ex

am
in

e
th

e
eff

ec
to

fa
pr

e-
op

er
at

iv
e

co
gn

iti
ve

be
ha

vi
ou

ra
li

nt
er

ve
nt

io
n

(C
BT

)f
or

pa
tie

nt
s

un
de

rg
oi

ng
lu

m
ba

rs
pi

na
lf

us
io

n
(L

SF
)s

ur
ge

ry
.

D
en

-
m

ar
k

M
od

er
at

e
Lo

w
H

ig
h

7,
9

Ro
lv

in
g

[8
1]

20
16

R
an

do
m

ise
d

C
on

tro
lle

d
tr

ia
l

90
pa

tie
nt

s;
In

te
rv

en
tio

n
gr

ou
p

(n
=

59
,

36
fe

m
al

e,
ag

e
51

.4
(S

D
±

9.
2)

,C
on

tro
l

gr
ou

p
(n

=
31

,1
5

fe
m

al
e,

ag
e

47
.7

(S
D

±
8.

9)

D
eg

en
er

at
iv

e
D

isc
D

ise
as

e
(L

um
ba

r)
,s

te
no

sis
or

sp
on

dy
lo

lis
th

es
is

gr
ad

e
1–

2

To
ex

am
in

e
if

a
pr

eo
pe

ra
tiv

e
in

te
rv

en
tio

n
of

C
BT

co
ul

d
in

flu
en

ce
th

e
ea

rly
po

sts
ur

gi
ca

lo
ut

co
m

e
fo

llo
w

in
g

LS
F.

D
en

-
m

ar
k

M
od

er
at

e
M

od
er

at
e

H
ig

h
7,

9

Sc
ar

on
e

[8
2]

20
23

Sy
ste

m
at

ic
re

vi
ew

13
stu

di
es

—
85

%
RC

Ts
;1

2
Lx

fu
sio

n
su

rg
er

y
(n

=
12

);
C

x
fu

sio
n

su
rg

er
y

(n
=

1)

D
eg

en
er

at
iv

e
or

ne
op

la
sti

c
sp

in
al

di
se

as
e

un
de

rg
oi

ng
a

sp
in

al
fu

sio
n

To
su

m
m

ar
ise

th
e

ex
ist

in
g

ev
id

en
ce

ab
ou

t
pe

rio
pe

ra
tiv

e
ps

yc
ho

lo
gi

ca
li

nt
er

ve
nt

io
ns

an
d

to
an

al
ys

e
th

ei
re

ffe
ct

on
po

sto
pe

ra
tiv

e
pa

in
,

di
sa

bi
lit

y,
an

d
qu

al
ity

of
lif

e
in

ad
ul

tp
at

ie
nt

s
un

de
rg

oi
ng

co
m

pl
ex

su
rg

er
y

fo
rs

pi
na

ld
iso

rd
er

s

N
/A

M
od

er
at

e
Lo

w
H

ig
h

1

Ta
ng

[8
3]

20
20

Q
ua

lit
at

iv
e

stu
dy

Q
ue

sti
on

na
ire

(H
C

Ps
)—

25
re

sp
on

de
rs

;
11

N
ur

se
;7

D
oc

to
r;

4
ot

he
rs

.
C

an
ce

r(
pr

os
ta

te
)

To
ut

ili
se

Ex
pe

rie
nc

e-
Ba

se
d

C
o-

D
es

ig
n

to
id

en
tif

y
ke

y
de

sig
n

co
m

po
ne

nt
si

n
a

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e
fo

rp
eo

pl
e

w
ith

pr
os

ta
te

ca
nc

er
an

d
to

un
de

rs
ta

nd
th

e
pr

os
ta

te
ca

nc
er

tre
at

m
en

tj
ou

rn
ey

fro
m

th
e

pe
rs

pe
ct

iv
es

of
th

e
pa

tie
nt

an
d

he
al

th
pr

of
es

sio
na

ls

Au
str

al
ia

M
od

er
at

e
Lo

w
H

ig
h

13

Te
w

[8
4]

20
20

Pi
lo

ts
tu

dy
Su

pe
rv

ise
d

pr
og

ra
m

m
e

(n
=

54
)a

ge
69

(4
2–

87
)m

al
e

n
=

38
(7

0%
);

ho
m

e-
ba

se
d

pr
og

ra
m

m
e

(n
=

21
)a

ge
68

(5
1–

82
)

m
al

e
n

=
14

(6
7%

)

G
en

er
al

su
rg

er
y

To
im

pl
em

en
ta

nd
ev

al
ua

te
a

co
m

m
un

ity
-b

as
ed

pr
eh

ab
ili

ta
tio

n
se

rv
ic

e
fo

rp
eo

pl
e

aw
ai

tin
g

el
ec

tiv
e

m
aj

or
su

rg
er

y:
PR

EP
-W

EL
L

U
K

H
ig

h
M

od
er

at
e

H
ig

h
6,

9

Th
or

ne
s

[8
5]

20
20

Pi
lo

tS
tu

dy
40

pa
tie

nt
s;

ex
er

ci
se

gr
ou

p
(n

=
26

);
co

nt
ro

lg
ro

up
(n

=
14

).
Lu

m
ba

rs
pi

na
ls

te
no

sis
To

ex
pl

or
e

th
e

effi
ca

cy
of

a
lo

w
-im

pa
ct

ex
er

ci
se

pr
og

ra
m

m
e

fo
rp

ar
tic

ip
an

ts
w

ith
de

ge
ne

ra
tiv

e
sp

in
al

ste
no

sis
aw

ai
tin

g
su

rg
er

y,
ai

m
in

g
to

im
pr

ov
e

ph
ys

ic
al

fu
nc

tio
ni

ng
w

ith
ou

td
et

er
io

ra
tio

n
of

sy
m

pt
om

s.

N
or

w
ay

H
ig

h
M

od
er

at
e

H
ig

h
5

va
n

de
r

Z
an

de
n

[8
6]

20
22

Q
ua

lit
at

iv
e

stu
dy

36
pa

rt
ic

ip
an

ts
(n

=
16

pa
tie

nt
s,

n
=

20
H

C
P)

;m
ed

ia
n

ag
e

pa
tie

nt
s7

0
y.o

(r
an

ge
62

–8
5

y.o
)

C
an

ce
r(

gy
na

ec
ol

og
ic

al
)

To
re

ve
al

in
fo

rm
at

io
n

th
at

ca
n

be
us

ed
fo

r
co

m
po

sin
g

a
pr

eh
ab

ili
ta

tio
n

pr
og

ra
m

m
e

ta
ilo

re
d

to
el

de
rly

gy
na

ec
ol

og
ic

al
on

co
lo

gi
ca

lp
at

ie
nt

sa
nd

is
ap

pl
ic

ab
le

to
H

C
P.

W
e

in
ve

sti
ga

te
d

po
ss

ib
le

co
nt

en
ta

nd
in

di
ca

tio
ns

fo
rp

re
ha

bi
lit

at
io

n,
an

d
w

ha
tp

ot
en

tia
lb

ar
rie

rs
m

ig
ht

ex
ist

.

N
et

he
r-

la
nd

s
H

ig
h

H
ig

h
H

ig
h

1,
2,

6

Vo
or

n
[8

7]
20

23
Q

ua
lit

at
iv

e
stu

dy
45

in
te

rv
ie

w,
H

C
P

(n
=

12
),

pa
tie

nt
s

(n
=

17
),

in
fo

rm
al

ca
re

gi
ve

rs
(n

=
16

)
C

an
ce

r(
lu

ng
)

To
ga

in
in

sig
ht

in
to

be
lie

fs,
fa

ci
lit

at
or

s,
an

d
ba

rr
ie

rs
of

(1
)H

C
P

to
re

fe
rp

at
ie

nt
st

o
a

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
,(

2)
pa

tie
nt

sw
ith

N
SC

LC
to

pa
rt

ic
ip

at
e

in
an

d
ad

he
re

to
a

pr
eh

ab
ili

ta
tio

n
pr

og
ra

m
m

e,
an

d
(3

)i
nf

or
m

al
ca

re
gi

ve
rs

to
su

pp
or

tt
he

ir
lo

ve
d

on
es

in
pr

eh
ab

ili
ta

tio
n

N
et

he
r-

la
nd

s
H

ig
h

H
ig

h
H

ig
h

9,
10

,
11

,1
4

(c
on

tin
ue

d)

11



R. Hunter et al.

Ta
bl

e
1.

C
on

tin
ue

d
St

ud
y

Ye
ar

St
ud

y
de

sig
n

Pa
rt

ic
ip

an
ts

C
on

di
tio

n
Ai

m
of

stu
dy

C
ou

nt
ry

Re
le

va
nc

e
R

ic
hn

es
s

R
ig

ou
r

C
M

O
C

s
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

W
an

g
[8

8]
20

22
Q

ua
lit

at
iv

e
stu

dy
19

pa
tie

nt
in

te
rv

ie
w

s(
n

=
12

fe
m

al
e

(6
3%

);
m

ed
ia

n
ag

e
58

(3
1-

72
y.o

)
C

an
ce

r(
co

lo
re

ct
al

)
To

de
sc

rib
e

ex
pe

rie
nc

es
an

d
ex

pl
or

e
pr

ef
er

en
ce

s
fo

rm
ul

tim
od

al
pr

eh
ab

ili
ta

tio
n

am
on

g
co

lo
re

ct
al

su
rg

er
y

pa
tie

nt
s.

C
an

ad
a

H
ig

h
H

ig
h

H
ig

h
3,

5,
6,

8,
11

,1
2

W
u

[8
9]

20
21

C
oh

or
t

ob
se

rv
at

io
na

l
stu

dy

66
co

m
pl

et
ed

qu
es

tio
nn

ai
re

s(
34

m
al

e;
32

fe
m

al
e

pa
tie

nt
s;

Ag
e

[m
ed

ia
n

(in
te

rq
ua

rt
ile

ra
ng

e)
]:

67
(6

0–
73

)y
ea

rs

C
an

ce
r(

ge
ne

ra
l)

To
ev

al
ua

te
th

e
fe

as
ib

ili
ty

of
ad

ap
tin

g
ou

r
pr

ee
xi

sti
ng

fa
ce

-to
-fa

ce
pr

og
ra

m
m

e
to

a
te

le
he

al
th

-d
el

iv
er

ed
ho

m
e-

ba
se

d
fo

rm
at

ac
ro

ss
m

ul
tip

le
ca

nc
er

tre
at

m
en

tp
at

hw
ay

s.
Th

e
se

co
nd

ar
y

ob
je

ct
iv

e
w

as
to

in
ve

sti
ga

te
th

e
eff

ec
ts

of
ou

ri
nt

er
ve

nt
io

n
on

pa
tie

nt
-r

ep
or

te
d

ou
tc

om
es

,
w

ith
a

fo
cu

so
n

im
pr

ov
in

g
ph

ys
ic

al
fu

nc
tio

n,
fa

tig
ue

,a
nd

qu
al

ity
of

lif
e

up
on

co
m

pl
et

io
n.

U
K

M
od

er
at

e
M

od
er

at
e

M
od

er
-

at
e

9,
12

W
u

[9
0]

20
22

Q
ua

lit
at

iv
e

stu
dy

22
pa

tie
nt

si
nt

er
vi

ew
ed

(n
=

11
fe

m
al

e)
;

m
ed

ia
n

ag
e

66
y.o

(4
2–

83
y.o

)
C

an
ce

r(
ge

ne
ra

l)
To

de
sc

rib
e

ou
rp

at
ie

nt
s’

pe
rc

ep
tio

ns
of

te
le

-p
re

ha
bi

lit
at

io
n

an
d

ca
pt

ur
e

th
ei

rc
ap

ab
ili

tie
s,

op
po

rt
un

iti
es

,a
nd

m
ot

iv
at

io
ns

to
pa

rt
ic

ip
at

e

U
K

H
ig

h
H

ig
h

H
ig

h
2,

3,
9,

12
,1

3

12



Prehabilitation for lumbar spinal stenosis

Table 2. 14 CMOCs contributing to programme theory

Communication
CMOC 1a Overcoming misconceptions about the nature of prehabilitation
When the prehabilitation programme is clearly distinct from previous conservative treatments and tailored to the patient’s needs and surgical preparation (C),
patients interpret it as a purposeful, credible intervention specifically designed to support their surgical recovery (M). This interpretation helps to build trust in the
programme’s value, reducing concerns about redundancy or ineffectiveness. As a result, they engage more actively with the programme—participating in exercises
and viewing it as a valuable component of their pre-surgical care (O).
CMOC 1b Avoiding misconceptions about delaying surgery
When prehabilitation is presented as a complementary part of the surgical journey, rather than as a replacement or delay (C), patients reframe their understanding
of its purpose—recognising it as an enabler, not a barrier, to surgery (M). This reinterpretation reduces misconceptions and builds confidence that participation
will directly support their surgical outcome. As a result, patients demonstrate increased motivation to engage, viewing prehabilitation as a valuable and supportive
step toward surgery (O).
CMOC 5: Clear messaging manages expectations
When HCP consistently emphasise prehabilitation’s valuefor all patients—regardless of health status—highlighting its individualised design and clarifying its
rationale and scope (C), patients begin to reconceptualise prehabilitation as personally relevant and purposeful. This fosters a shift in expectations, from seeing it
as generic or optional to seeing it as tailored and preparatory (M). Consequently, they engage more actively and confidently, feeling that the programme addresses
their unique circumstances and needs (O).
CMOC 6a: HCP buy-in
When HCP across the multidisciplinary team have ‘bought-in’ and recognise the value of prehabilitation, actively endorsing the programme and implementing a
coordinated communication strategy (C), patients perceive a consistent and credible message, which enhances their belief that prehabilitation is trustworthy and
worthwhile (M). This strengthened trust motivates greater patient engagement with the prehabilitation process (O).
CMOC 6b: HCP biomedical-led scepticism
When HCP, particularly those with a strong biomedical orientation, lack a shared understanding or appreciation of the value of prehabilitation (C), patients receive
inconsistent and conflicting advice. This confusion prompts patients to question the programme’s legitimacy and reliability, undermining their confidence and
trust (M). Consequently, patients are less motivated to engage with the prehabilitation programme (O).
CMOC 14: Fluctuating waiting times
When a prehabilitation programme is designed flexibly to deliver meaningful content within real-world scheduling constraints and without causing surgical delays
(C), patients interpret this flexibility as a sign that the programme respects their time and surgical priorities. This interpretation reduces their anxiety about added
burden or delay and increases their confidence in the programme’s relevance (M). Consequently, patients are more motivated to engage with the prehabilitation
programme and feel reassured about its place in their surgical journey (O).
Personalisation
CMOC 2a: Personalised programme
When patients are actively involved in shaping their prehabilitation programme—ensuring it reflects their personal goals, priorities, and perceived needs, with
ongoing opportunities to provide feedback and adapt the content accordingly (C), this collaborative process fosters a sense of personal relevance, ownership, and
autonomy. This, in turn, strengthens their motivation and confidence that the programme will address what matters most to them (M), leading to greater emotional
investment, adherence, and sustained engagement with the programme (O).
CMOC 2b: Tailored programme
When a prehabilitation programme incorporates comprehensive clinical assessment and profiling to tailor the intervention to the patient’s specific needs across
relevant domains (e.g. physical capacity, nutritional status, psychological readiness) (C), patients perceive the programme as personalised and responsive to their
unique circumstances. This perception enhances their belief in the programme’s relevance and effectiveness (M), which in turn increases engagement and supports
addressing key risk factors to improve surgical readiness (O)
CMOC 3: Collaborative Goal Setting
When HCP actively engage patients in collaboratively setting realistic and meaningful prehabilitation goals, ensuring these goals align with patients’ priorities
and capacities (C), this collaboration fosters a sense of agency, shared ownership, and personal investment in the programme (M). Consequently, patients show
increased engagement, motivated by the programme’s relevance and their confidence in achieving these goals (O).
CMOC 4: Daily Life Prehabilitation: Minimising Burden
When the prehabilitation programme is actively tailored and flexible to fit within patients’ daily routines and time commitments, accommodating their lifestyle
and responsibilities (C), patients interpret the programme as a manageable and natural part of their day rather than an additional burden (M). This perception
reduces stress and increases adherence, leading to improved overall engagement with the programme (O).
CMOC 9: Accessible Prehabilitation
When prehabilitation is delivered in accessible, familiar environments such as patients’ homes or local community settings, actively reducing logistical burdens
like transportation, parking, and excessive hospital appointments (C), this reduction in practical barriers alleviates stress and enhances patients’ perception of
convenience and manageability (M), leading to increased patient engagement with the prehabilitation programme (O).
CMOC 8: Patient- Centred Nutrition Guidance
When a prehabilitation programme prioritises patient education on the specific benefits of nutrition for surgical preparation and outcomes, providing collaborative,
budget-conscious dietary advice that avoids paternalistic weight-loss language (C), patients feel empowered by this knowledge and supportive approach, fostering
confidence in their ability to make informed, affordable dietary choices (M), which leads to greater engagement with the nutritional component of the programme
(O).
Support
CMOC 7: Patient Education
When LSS prehabilitation includes tailored education on pain catastrophising, fear-avoidance beliefs, and stress reduction techniques aligned with the patient’s
condition and surgical expectations (C), this education challenges unhelpful beliefs and equips patients to better understand and manage their thoughts and feelings
(M), promoting greater exercise engagement and improved coping (O).

(continued)
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Table 2. Continued
CMOC 10a: Group Prehabilitation
When a prehabilitation programme for LSS is delivered in a gym or local community centre for patients motivated by group settings and peer support (C), the
social environment fosters ongoing encouragement, accountability, and a shared sense of belonging (M), which increases motivation, adherence, and confidence
in performing exercises correctly (O).
CMOC 10b: Private Home-Based Prehabilitation
For individuals sensitive to social pressures, competition, performance anxiety, or those preferring private exercise, a home-based prehabilitation programme offers
a safe, non-judgmental environment (C), which reduces social anxiety and embarrassment by fostering feelings of comfort, security, and personal control (M),
leading to increased willingness to engage with the prehabilitation programme (O).
CMOC 11: Support and guidance from a healthcare professional
When patients are personally guided through prehabilitation by the same trusted healthcare professional with specialised knowledge who provides empathetic
feedback and tailored advice (C), this ongoing, supportive relationship activates feelings of trust, reassurance, and accountability (M), which motivate patients to
engage consistently and adhere to the programme (O).
CMOC 12: Peer support
When prehabilitation programmes incorporate blended peer support from individuals who have successfully navigated the surgical journey, sharing authentic
insights that complement healthcare professional advice (C), this integration of credible lived experience—distinct from family or friend support—activates
patient trust, emotional reassurance, and practical motivation (M). Consequently, patients demonstrate increased engagement, driven by the programme’s perceived
credibility and unique emotional support (O).
CMOC 13a: Proactive Telephone Support for Psychological Well-being
When patients on a surgical waiting list receive ongoing, proactive telephone support from HCP, providing updates on their position in the queue and opportunities
to voice individual concerns (C), this ongoing communication process fosters a sense of connection, progress, and importance, gradually mitigating feelings of
abandonment and vulnerability (M). Consequently, patients experience reduced psychological stress and uncertainty, increased feelings of support, and improved
coping abilities during the waiting period (O).
CMOC 13b: Proactive Telephone Support for Prehabilitation Engagement
When patients on a surgical waiting list receive ongoing, proactive telephone support from HCP, who check on their prehabilitation progress and provide
personalised advice (C), patients interpret this personalised engagement as a sign of commitment and care, which reassures them and strengthens their motivation
to continue (M). This sense of accountability and encouragement leads to enhanced engagement with prehabilitation, increased motivation, and a stronger sense
of responsibility for their progress (O).

Figure 2. Flow of studies in the review.

Risk stratification and patient profiling further enhanced
programme relevance by aligning interventions with
specific pre-surgical needs, which supported patient trust
and perceived value (CMOC 2b). Minimising the burden
of prehabilitation was critical to sustained engagement. This
included integrating exercises into daily routines (CMOC 4)
[46, 59], and addressing practical barriers such as transport

and parking through convenient delivery options like home-
or community-based programmes (CMOC 9) [25, 28, 31,
40, 50, 51, 66, 77–79, 82, 85, 87, 88].

Personalisation also extended to nutrition advice. While
the literature mainly focused on supplementation and weight
management, patient feedback emphasised the importance
of budget-conscious, tailored nutritional recommendations

14



Prehabilitation for lumbar spinal stenosis

Figure 3. Final programme theory. Thematic divisions are artificial constructs, employed to delineate a cohesive programme
theory. Porous boundaries, indicated by dashed circles, acknowledge CMOCs’ potential relevance across multiple themes. Similarly,
depicted mechanisms represent salient findings, not exhaustive instances, as some were observed in multiple CMOCs. HCP,
healthcare professionals.

that respected individual preferences and highlighted broad
nutritional benefits rather than focusing solely on weight loss
(CMOC 8) [35, 41, 70, 86].

Theme 3: Support

This theme centres on the provision of comprehensive sup-
port to address the psychological and emotional challenges
patients face whilst waiting for surgery. It emphasises the
importance of patient education, consistent guidance from
trusted HCP, peer support and proactive communication to
foster trust, reduce anxiety and enhance engagement in a
prehabilitation programme.

Engagement in prehabilitation was strengthened when
programmes offered comprehensive psychological and
emotional support during the pre-surgical waiting period—
a time often marked by stress and uncertainty. Patients
described this phase as emotionally challenging, highlighting
the importance of targeted support strategies to reduce
anxiety and maintain motivation (CMOC 7) [14, 25, 45, 46,
49, 53, 55, 57–61, 65, 70–72, 78, 79, 90]. Patient education
that incorporated techniques to address pain catastrophising,
fear-avoidance and stress was identified as a key mechanism
for alleviating psychological distress and enhancing readiness
for surgery.

The delivery environment played a significant role in
shaping patients’ experiences of support. Group-based
prehabilitation delivered in gyms or community settings
was valued by some participants—particularly those who
appreciated mutual accountability, camaraderie and a shared

sense of progress, which improved confidence and reduced
fear (CMOC 10a) [24, 26, 31, 37, 48, 52, 73, 85]. For
others, particularly those who experienced social anxiety,
preferred privacy, or were deterred by perceived competition,
home-based delivery provided a more comfortable and
personalised space for engagement (CMOC 10b) [24, 26,
31, 37, 48, 52, 73, 85].

Peer support also contributed significantly to emotional
resilience. Structured opportunities for interaction—either
online or in person—with individuals who had already
undergone surgery provided validation, encouragement and
trustworthy advice grounded in lived experience. This form
of support was seen by some as more relatable and credible
than advice from family or friends [38, 39] and helped
reduce feelings of isolation (CMOC 12) [26, 32, 38–40, 47,
48, 52, 63, 76, 86–88].

Proactive telephone contact served as another key form
of support. Regular check-ins enabled personalised advice,
motivation and progress tracking, while also providing a
channel to address individual concerns (CMOC 13b) [28,
32–35, 38, 40, 42, 47, 48, 81, 88]. This contact reassured
patients that they had not been forgotten, particularly during
surgical delays and offered timely updates on waitlist status,
which helped reduce anxiety (CMOC 13a) [28, 32–35, 38,
40, 42, 47, 48, 81, 88].

Support was most effective when it was consistent and
came from a trusted HCP who remained involved through-
out the prehabilitation journey. A continuous relationship
fostered reassurance, accountability and trust—key factors
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in sustaining engagement through to surgery (CMOC 11)
[29–31, 37, 39, 58, 60, 68, 69, 73, 74, 85, 86].

Discussion

This study builds on findings from a prior realist review on
prehabilitation for frail patients [91], where establishing a
shared understanding between patients and providers of the
intervention’s goals and responsibilities was highlighted as
important. In our review, misconceptions—such as viewing
prehabilitation as a generic exercise programme or as an alter-
native to surgery—underscore the need for a clear under-
standing of what prehabilitation entails and a shared appre-
ciation of its importance. The CMOCs underpinning our
programme theory are supported by Lequerica and Kortte’s
model of therapeutic engagement [92], which focuses on
perceived need, self-efficacy and outcome expectancies that
resonate with how patients manage anxiety and respond to
prehabilitation while awaiting surgery.

Studies support using risk stratification and profiling
to tailor prehabilitation programmes [44, 58]. Tailoring
is especially important in resource-limited healthcare
settings, ensuring efficient delivery of necessary components
and enhancing patient ownership [93]. Generic, non-
individualised programmes show poor uptake [44, 65],
and patients can struggle with inflexible, hospital-based
prehabilitation [50]. A recent study of rehabilitation
after LSS surgery found that patients preferred tailored
rehabilitation that addressed their individual needs and gave
them meaningful activities [94]. However, this emphasis on
personalisation makes it challenging to deliver programmes
that are both sufficiently flexible to meet individual needs
and replicable, scalable and clinically effective.

In response to this challenge, several studies attempted to
embed structured frameworks to support both personalisa-
tion and fidelity: Edwards et al . [44] used the Rehabilitation
Treatment Specification System (RTSS) with stakeholder co-
design to document and adapt psychoeducational content;
Lindbäck et al . [58] applied the Treatment-Based Classifica-
tion (TBC) system with clinician training and checklists to
ensure consistency; and Heil et al . [50] employed the Ottawa
Model for Research Use (OMRU) to map implementation
barriers. While these frameworks enhance scalability and
reproducibility, they inevitably constrain the depth of co-
constructed, individual tailoring—highlighting the ongoing
challenge of balancing flexibility with fidelity, scalability and
clinical efficacy.

The PREhabilitation, Physical Activity and exeRcisE
(PREPARE) trial [62] exemplifies this tension. Although the
programme integrated motivational interviewing, patient-
led goal setting and tailored therapist-led exercises, it did not
sustain significant group differences or conclusively improve
disability outcomes for patients awaiting lumbar fusion
surgery. The research team noted that delivery became overly
reliant on manuals, limiting opportunities for adaptive co-
construction with patients. Nevertheless, small to medium
effect size trends favoured the intervention—particularly in

quality of life and patient-specific functioning—highlighting
the potential of personalisation and the importance of adapt-
ability in delivery. The challenges encountered in PREPARE
underscore why the programme theory developed in this
realist review emphasises individualised co-development,
ongoing feedback and flexible implementation to support
meaningful engagement and optimise clinical relevance.

Insights from our PAG raised another key tension around
tailoring and efficacy: how to design a programme that
feels safe and manageable—particularly for older adults with
prior negative experiences or health-related anxieties—while
still achieving clinically meaningful outcomes. This trade-
off was evident in a pilot study by Thornes et al . [83],
where a low-impact exercise programme was feasible and
acceptable for LSS patients awaiting NC surgery but did
not improve physical capacity pre-surgery. Yet evidence from
other studies suggests that even minimal resistance train-
ing—1–2 targeted exercises once or twice a week—can
produce measurable strength gains in frail older adults [95].
These contrasting findings underscore the difficulty of bal-
ancing patient acceptability, safety and physiological effec-
tiveness when designing prehabilitation programmes.

This tension between clinical effectiveness and individ-
ual relevance also extends to nutrition. Surgery for NC is
typically performed on older adults (over 65) with LSS;
many are likely to be frail [96], with low muscle mass [97]
and reduced physical capacity [98]—all factors that increase
surgical risk [99]. Accordingly, several studies recommended
dietary supplementation and weight-management strategies
to optimise outcomes and reduce complications [35, 70].
However, one review found no conclusive evidence that pre-
operative weight loss programmes improve post-operative
functional outcomes [100]. This aligns with our PAG’s
preference to shift dietary advice away from weight reduction
and toward broader healthy-eating strategies.

Anxiety and uncertainty during the wait for surgery
emerged as key factors influencing how prehabilitation
was both experienced by patients and structured by pro-
grammes. In response, several studies incorporated cognitive
behavioural therapy [46, 65, 79, 101], pain neuroscience
education [25, 55, 70], stress reduction techniques [71]
and behavioural approaches targeting fear avoidance [53,
102]. These components aimed to reduce surgical fears and
address psychological barriers to engagement, such as fear of
movement. The frequent inclusion of pain education directly
informed our programme theory, underlining its central role
in promoting engagement.

However, while educational and psychological strategies
target individual cognitive and emotional barriers, many
patients also benefit from social and relational support.
Peer involvement may enhance motivation, normalise
experiences and foster shared understanding—yet its role in
prehabilitation for NC patients remains largely unexplored.
To date, only one protocol—Baaka et al . [26]—included
peer sessions for individuals with symptomatic LSS, with
results pending. This highlights a gap in the literature
and the need for further investigation into the potential
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benefits and implementation strategies of peer support in this
population.

Taken together, these findings highlight the challenge
of designing prehabilitation, i.e. both evidence-based and
meaningfully tailored to patients with LSS awaiting surgery.
Implementing prehabilitation in routine practice may not
be feasible until stronger evidence supports its outcomes,
particularly given uncertainties around resource allocation
and cost responsibilities. The tensions between personalisa-
tion and fidelity, safety and efficacy and psychological and
physical readiness point to the need for flexible, person-
centred approaches grounded in a clear programme theory.
While this review offers a provisional programme theory to
guide such efforts, further research is needed to identify the
core components of an effective prehabilitation programme
that can support patient engagement and optimise clinical
outcomes.

Strengths and limitations

A key strength of this realist review was its robust, iterative
methodology, guided by expert and PAGs, ensuring the final
programme theory was grounded in both clinical and patient
experience. Our predominantly white British advisory group
(one member of mixed heritage) reflects the demographic
most commonly undergoing LSS surgery in the UK, though
perspectives of ethnic minority groups may not be fully rep-
resented. AI-assisted searches combined with human review
improved literature identification efficiency and accuracy, a
method increasingly recognised in systematic reviews [103].

A potential limitation is the high proportion of cancer-
related studies; however, given limited LSS-specific evidence,
drawing on related fields is typical in realist research and
was validated through stakeholder consultation. Including
diverse surgical populations helps identify context-specific
mechanisms and refine interventions.

Due to scarce LSS-specific nutrition literature, CMOC
8 was retained based on advisory input rather than direct
evidence. Future research should explore effective prehabil-
itation components—exercise, dosage, nutrition—and their
impact in LSS populations.

Conclusion

This realist review identified key contexts and mechanisms to
enhance prehabilitation engagement for NC patients await-
ing surgery. It highlights the need to view prehabilitation
as a holistic, individualised preparation—not just a generic
intervention. Addressing misconceptions about its purpose is
essential to recognising its value. Effective tailoring balances
patient empowerment in shaping their programme with
ensuring outcomes that improve surgical readiness, recov-
ery and reduce complications. Recognising and addressing
psychological barriers like anxiety and fear is crucial to
patient engagement and better surgical experiences.
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