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AbstrAct
Objectives The demand for total knee arthroplasty (TKA) 
is increasing. Differentiating who will derive a clinically 
meaningful improvement from TKA from others is a key 
challenge for orthopaedic surgeons. Decision aids can help 
surgeons select appropriate candidates for surgery, but 
their uptake has been low. The aim of this study was to 
explore the barriers and facilitators to decision aid uptake 
among orthopaedic surgeons.
Design A qualitative study involving face-to-face 
interviews. Questions were constructed on the Theoretical 
Domains Framework to systematically explore barriers and 
facilitators.
setting One tertiary hospital in Australia.
Participants Twenty orthopaedic surgeons performing 
TKA.
Outcome measures Beliefs underlying similar interview 
responses were identified and grouped together as themes 
describing relevant barriers and facilitators to uptake of 
decision aids.
results While prioritising their clinical acumen, surgeons 
believed a decision aid could enhance communication 
and patient informed consent. Barriers identified included 
the perception that one’s patient outcomes were already 
optimal; a perceived lack of non-operative alternatives for 
the management of end-stage osteoarthritis, concerns 
about mandatory cut-offs for patient-centred care and 
concerns about the medicolegal implications of using a 
decision aid.
conclusions Multifaceted implementation interventions 
are required to ensure that orthopaedic surgeons are 
ready, willing and able to use a TKA decision aid. Audit/
feedback to address current decision-making biases such 
as overconfidence may enhance readiness to uptake. 
Policy changes and/or incentives may enhance willingness 
to uptake. Finally, the design/implementation of effective 
non-operative treatments may enhance ability to uptake 
by ensuring that surgeons have the resources they need to 
carry out decisions.

bAckgrOunD
Up to one quarter of total knee arthroplasties 
(TKA) are performed on inappropriate candi-
dates according to evidence-based criteria1 

and a similar proportion experience minimal 
clinical benefit from surgery.2 The rates of 
TKA are increasing3; differentiating who will 
derive a clinically meaningful improvement 
from TKA from others is a key challenge 
for orthopaedic surgeons. While the degree 
of osteoarthritis (OA) severity, pain severity 
and the impact of pain are key indicators 
for TKA, surgeons’ consideration of other 
evidence-based indicators such as psychoso-
cial factors remains varied.4–6 Observations of 
orthopaedic consultations suggest that other 
‘unstated factors’ may also influence clinical 
judgements such as the surgeons’ beliefs in 
their own ability to conduct surgery and their 
‘instincts’ about the patients’ ability to cope 
with pain.7 

In recent years, there has been a move 
towards a model of shared decision making in 
orthopaedics as part of informed consent.8 9 
This model implies that surgeons have a duty 
to inform patients about the benefits and 
harms of TKA and the likelihood of their 
occurrence, supporting them to arrive at an 
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Research

strengths and limitations of this study

 ► Very few qualitative studies involving orthopaedic 
surgeons have been published in the literature.

 ► This study took place in one of the largest 
arthroplasty clinics in Australia. All 20 surgeons 
performing total knee arthroplasty in this hospital 
participated in a one-to-one interview.

 ► A theoretical framework was used to systematically 
explore the barriers and facilitators to uptake of a 
decision aid by orthopaedic surgeons.

 ► Consistent findings are documented between 
this single-site study and international surveys of 
surgeon’ attitudes.

 ► Beliefs and attitudes are distinct from actual 
behaviour, and therefore the themes elicited in 
this study do not provide evidence of the actual 
influences on uptake of a decision aid.
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informed, shared decision. Evidence suggests that there 
is often a lack of time during the clinical encounter for 
patients to consider or discuss all available treatment 
options and arrive at a decision congruent with their own 
preferences.10

To help address variations in clinical judgements and 
promote shared decision making, decision aids may be 
useful.11 12 Decision aids can be designed to estimate 
important, patient-specific risks of responding to surgery, 
based on independent prognostic correlates of post-TKA 
response such as body mass index, degree of OA severity, 
preoperative pain, function and mental health.13 Similar 
aids have been found to predict outcomes in other areas 
of medicine with superior accuracy to clinical judgements 
alone.14 15 Decision aids have improved patient knowl-
edge and confidence in decisions16 and have even been 
found to reduce the rate of surgical procedures.17

Orthopaedic surgeons recognise the need for an aid 
to support their decision making for TKA and optimise 
communication with patients.6 18 However, the uptake of 
decision aids among surgeons has been low.9 A number 
of factors can influence uptake of a decision aid, and 
the success of implementation efforts depends on the 
careful assessment of the barriers to, and facilitators of, 
uptake.19 The implementation literature advocates the 
use of theory to ensure the systematic identification of 
such factors and inform the design of interventions to 
address them.20 Using theory assists in designing studies 
that are better able to facilitate behaviour change21 and 
provides a basis for better understanding the processes 
underpinning behaviour change.22 To date, studies of 
decision making among orthopaedic surgeons have been 
few and atheoretical,6 7 23 and the barriers and facilitators 
of uptake of decision aids for TKA have not been rigor-
ously explored.9 18

MethODs
Aim and design
This theoretically informed qualitative study is the first 
phase of a wider project seeking to design and imple-
ment a decision aid into an Australian orthopaedic clinic 
setting. The aim of this study was to explore the barriers 
and facilitators to uptake of a TKA decision aid through 
structured one-to-one interviews with orthopaedic 
surgeons.

Participants
All orthopaedic surgeons and registrars performing TKA 
at one tertiary teaching hospital in Australia were eligible. 
Eligible candidates received the study details via email 
from an institutional administration officer and were 
invited to contact the researchers to arrange an interview 
at a time and place suitable to them.

Data collection
The Theoretical Domains Framework (TDF)24 was 
selected as a comprehensive and validated framework 

for determining barriers and facilitators related to the 
implementation of best practice and clinicians’ behaviour 
change. The TDF was developed by implementation 
scientists to synthesise existing behaviour change theories 
into a single framework. A six-stage consensus approach 
resulted in the identification of 12 theoretical ‘domains’ 
describing possible mediators of behaviour change.24 A 
subsequent validation study22 revised the original TDF 
to 14 domains: knowledge, skills, social/professional 
role and identity, beliefs about capabilities, optimism, 
beliefs about consequences, reinforcement, intentions, 
goals, memory, attention and decision processes, envi-
ronmental context and resources, social influences, 
emotions and behavioural regulation. The revised TDF, 
used in this study, has explained implementation prob-
lems and informed the development of theory-informed 
behaviour change interventions.25–27

Interview questions were developed for each domain of 
the TDF with the advice of content experts in the TDF 
(SF), orthopaedic surgery (MD) and decision-making 
processes (AS), and in consultation with the literature.28 
Interviews were prefaced by stating that the researchers 
planned to develop a decision aid, thus the discussion was 
centred around a hypothetical decision aid rather than a 
defined one. In the first part of the interview, questions 
aimed to elicit current decision-making processes and 
biases. In the second part, questions aimed to identify 
beliefs and attitudes towards decision aids and factors 
that may influence decisions to use one. Table 1 presents 
the interview schedule.

The interviewer (SB), a female postdoctoral researcher 
with methodological expertise in qualitative research, 
had no previous relationship with the participants and no 
affiliation with the hospital. Data saturation was consid-
ered complete when the beliefs and attitudes of all 20 
surgeons working in this setting had been elicited. Face-
to-face interviews were conducted with 18 participants 
in a private office; phone interviews were conducted 
with two participants. Interviews lasted 20–30 min. Nine-
teen interviews were audio recorded and transcribed 
verbatim. One participant did not wish the interview to 
be recorded, therefore hand-written notes were made 
during the interview. Participant anonymity was ensured 
at all times. All transcripts were deidentified prior to data 
analysis. All participants had the opportunity to review 
the study findings during a presentation at a scheduled 
surgical meeting. There was consensus agreement with 
the researchers’ interpretations and no adjustments were 
made to the study themes.

Analysis
Adopting an implementation approach,26 three stages 
of data analysis were conducted. In the first stage, two 
researchers (SB and EN) independently coded interview 
transcripts by classifying each interview response or utter-
ance into one of the 14 TDF domains. For example, this 
response to the first question in the interview schedule: 
‘I think 22 per cent is the high end. But there are a lot 

group.bmj.com on December 12, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 

http://bmjopen.bmj.com/
http://group.bmj.com


 3Bunzli S, et al. BMJ Open 2017;7:e018614. doi:10.1136/bmjopen-2017-018614

Open Access

Ta
b

le
 1

 
In

te
rv

ie
w

 s
ch

ed
ul

e

T
D

F 
d

o
m

ai
n

Q
ue

st
io

ns

K
no

w
le

d
ge

E
vi

d
en

ce
 fr

om
 t

he
 li

te
ra

tu
re

 s
ug

ge
st

s 
th

at
 u

p
 t

o 
22

%
 o

f p
at

ie
nt

s 
p

re
se

nt
in

g 
fo

r 
TK

A
 w

ill
 n

ot
 h

av
e 

a 
cl

in
ic

al
ly

 m
ea

ni
ng

fu
l i

m
p

ro
ve

m
en

t 
fr

om
 s

ur
ge

ry
.

 
►

W
ha

t 
d

o 
yo

u 
th

in
k 

ab
ou

t 
th

is
 fi

gu
re

?
 

►
H

ow
 d

o 
yo

u 
in

te
rp

re
t 

th
e 

te
rm

 ‘n
o 

cl
in

ic
al

ly
 m

ea
ni

ng
fu

l i
m

p
ro

ve
m

en
t’

?

Fo
r 

th
e 

p
ur

p
os

es
 o

f t
hi

s 
in

te
rv

ie
w

, w
e 

ar
e 

in
te

rp
re

tin
g 

cl
in

ic
al

ly
 m

ea
ni

ng
fu

l i
m

p
ro

ve
m

en
t 

as
 n

o 
im

p
ro

ve
m

en
t 

in
 p

ai
n,

 fu
nc

tio
n 

or
 Q

O
L 

fo
llo

w
in

g 
su

rg
er

y.
 

►
A

re
 y

ou
 a

w
ar

e 
of

 w
ha

t 
p

er
ce

nt
ag

e 
of

 p
at

ie
nt

s 
th

at
 y

ou
 o

p
er

at
e 

on
 d

o 
no

t 
b

en
efi

t 
fr

om
 s

ur
ge

ry
? 

H
ow

 d
o 

yo
u 

kn
ow

 t
hi

s?
 D

o 
yo

u 
tr

ac
k 

it?
 W

ou
ld

 y
ou

 
lik

e 
to

 k
no

w
? 

H
ow

 c
ou

ld
 fe

ed
 t

hi
s 

in
fo

rm
at

io
n 

b
ac

k 
to

 y
ou

? 
In

 w
ha

t 
fo

rm
at

?

B
el

ie
fs

 a
b

ou
t 

ca
p

ab
ili

tie
s

 
►

H
ow

 c
on

fid
en

t 
ar

e 
yo

u 
in

 id
en

tif
yi

ng
 p

at
ie

nt
s 

w
ho

 a
re

 u
nl

ik
el

y 
to

 e
xp

er
ie

nc
e 

an
 im

p
ro

ve
m

en
t 

in
 s

ym
p

to
m

s 
fr

om
 T

K
A

?
 

►
H

ow
 g

oo
d

 d
o 

yo
u 

th
in

k 
yo

u 
ar

e 
at

 it
 c

om
p

ar
ed

 w
ith

 o
th

er
s?

 
►

D
o 

yo
u 

fe
el

 y
ou

 a
re

 u
ns

ur
e 

ab
ou

t 
id

en
tif

yi
ng

 t
he

se
 p

at
ie

nt
s 

at
 t

im
es

? 
If 

so
, w

ha
t 

w
ou

ld
 y

ou
 d

o?

B
eh

av
io

ur
al

 
re

gu
la

tio
n

 
►

- 
O

f a
ll 

th
e 

p
at

ie
nt

s 
re

fe
rr

ed
 t

o 
yo

u,
 w

ha
t 

is
 t

he
 p

er
ce

nt
ag

e 
of

 p
at

ie
nt

s 
th

at
 p

ro
ce

ed
 t

o 
su

rg
er

y 
an

d
 h

ow
 m

an
y 

d
o 

yo
u 

tu
rn

 a
w

ay
?

 
►

- 
W

ha
t 

d
o 

yo
u 

d
o 

w
ith

 t
he

 o
ne

s 
th

at
 d

o 
no

t?
 D

o 
yo

u 
re

fe
r 

th
em

 s
om

ew
he

re
?

S
ki

lls
 

►
W

ha
t 

sk
ill

s 
he

lp
 y

ou
 d

ec
id

e 
if 

so
m

eo
ne

 is
 li

ke
ly

 t
o 

b
en

efi
t 

fr
om

 s
ur

ge
ry

 o
r 

no
t?

 
►

A
re

 y
ou

 a
w

ar
e 

of
 a

ny
 t

oo
ls

 c
ur

re
nt

ly
 a

va
ila

b
le

 t
o 

he
lp

 y
ou

 a
ss

es
s 

a 
p

at
ie

nt
s’

 r
is

k 
of

 n
ot

 r
es

p
on

d
in

g?
 D

o 
yo

u 
us

e 
th

em
? 

W
hy

/w
hy

 n
ot

?

B
el

ie
fs

 a
b

ou
t 

co
ns

eq
ue

nc
es

B
as

ed
 o

n 
a 

se
t 

of
 e

vi
d

en
ce

-b
as

ed
 p

ar
am

et
er

s,
 d

ec
is

io
n 

ai
d

s 
ca

n 
p

re
d

ic
t 

th
e 

d
eg

re
e 

of
 r

is
k 

th
at

 a
 p

at
ie

nt
 w

ill
 n

ot
 a

ch
ie

ve
 a

 c
lin

ic
al

ly
 m

ea
ni

ng
fu

l 
im

p
ro

ve
m

en
t 

fr
om

 T
K

A
.

 
►

W
ha

t 
d

o 
yo

u 
th

in
k 

th
e 

b
en

efi
ts

 o
f u

si
ng

 a
 d

ec
is

io
n 

ai
d

 m
ig

ht
 b

e?
 

►
W

ha
t 

m
ig

ht
 b

e 
th

e 
d

is
ad

va
nt

ag
es

 o
f u

si
ng

 a
n 

ai
d

?
 

►
D

o 
yo

u 
se

e 
an

yt
hi

ng
 le

ga
l o

r 
et

hi
ca

l a
b

ou
t 

us
in

g 
a 

d
ec

is
io

n 
ai

d
?

 
►

W
ou

ld
 t

he
 b

en
efi

ts
 o

ut
w

ei
gh

 t
he

 p
ot

en
tia

l h
ar

m
s?

 W
hy

?

In
te

nt
io

ns
, g

oa
l

 
►

W
ou

ld
 u

si
ng

 a
 d

ec
is

io
n 

ai
d

 in
flu

en
ce

 y
ou

r 
su

rg
ic

al
 d

ec
is

io
n 

m
ak

in
g?

 W
hy

/w
hy

 n
ot

?

R
ei

nf
or

ce
m

en
t

 
►

W
ha

t 
w

ou
ld

 m
ot

iv
at

e 
yo

u 
to

 u
se

 a
 d

ec
is

io
n 

ai
d

?
 

►
W

ou
ld

 y
ou

 n
ee

d
 t

o 
b

e 
p

re
se

nt
ed

 w
ith

 e
vi

d
en

ce
 fr

om
 t

he
 li

te
ra

tu
re

? 
H

ow
 w

ou
ld

 t
hi

s 
ev

id
en

ce
 b

e 
b

es
t 

d
el

iv
er

ed
? 

W
ho

 w
ou

ld
 it

 n
ee

d
 t

o 
b

e 
d

el
iv

er
ed

 
b

y?

E
nv

iro
nm

en
ta

l 
co

nt
ex

t 
an

d
 

re
so

ur
ce

s

 
►

W
ha

t 
w

ou
ld

 fa
ci

lit
at

e 
th

e 
us

e 
of

 a
 d

ec
is

io
n 

ai
d

 fo
r 

yo
u?

 
►

H
ow

 w
ou

ld
 it

 b
es

t 
b

e 
p

ac
ka

ge
d

?
 

►
W

he
n 

d
o 

yo
u 

th
in

k 
it 

w
ou

ld
 b

e 
b

es
t 

us
ed

? 
D

o 
yo

u 
th

in
k 

yo
u 

ar
e 

th
e 

b
es

t 
p

er
so

n 
to

 u
se

 it
?

D
ec

is
io

n 
p

ro
ce

ss
 

►
If 

a 
d

ec
is

io
n 

ai
d

 p
re

d
ic

te
d

 t
ha

t 
p

at
ie

nt
 h

ad
 a

 5
0 

p
er

 c
en

t 
ris

k 
of

 n
ot

 b
en

efi
tin

g 
fr

om
 s

ur
ge

ry
, w

ou
ld

 y
ou

 s
til

l o
p

er
at

e?
 W

ha
t 

ab
ou

t 
a 

70
 p

er
 c

en
t?

 
W

ha
t 

w
ou

ld
 y

ou
r 

le
ve

l o
f a

cc
ep

ta
b

le
 r

is
k 

b
e?

S
oc

ia
l/p

ro
fe

ss
io

na
l 

ro
le

 a
nd

 id
en

tit
y

 
►

D
o 

yo
u 

th
in

k 
th

er
e 

w
ou

ld
 b

e 
ag

re
em

en
t 

b
et

w
ee

n 
su

rg
eo

ns
 o

n 
th

is
 c

ut
 p

oi
nt

?

S
oc

ia
l/e

m
ot

io
na

l 
in

flu
en

ce
s

 
►

W
ha

t 
if 

so
m

et
hi

ng
 li

ke
 t

hi
s 

to
ol

 b
ec

am
e 

co
m

p
ul

so
ry

 –
 h

ow
 w

ou
ld

 y
ou

 fe
el

? 
H

ow
 d

o 
yo

u 
th

in
k 

ot
he

r 
su

rg
eo

ns
 w

ou
ld

 fe
el

?
 

►
H

ow
 d

o 
yo

u 
th

in
k 

p
at

ie
nt

s 
w

ou
ld

 r
es

p
on

d
? 

W
ou

ld
 t

he
ir 

re
sp

on
se

 in
flu

en
ce

 y
ou

r 
us

e 
of

 a
n 

ai
d

?
 

►
W

ou
ld

 y
ou

 w
or

ry
 a

b
ou

t 
m

is
si

ng
 p

ot
en

tia
l c

an
d

id
at

es
 w

ho
 m

ig
ht

 h
av

e 
re

sp
on

d
ed

 t
o 

su
rg

er
y?

O
p

tim
is

m
 

►
H

ow
 o

p
tim

is
tic

 a
re

 y
ou

 t
ha

t 
a 

d
ec

is
io

n 
ai

d
 w

ill
 r

ed
uc

e 
th

e 
ra

te
 o

f s
ur

ge
ry

 in
 p

at
ie

nt
s 

w
ho

 a
re

 a
t 

hi
gh

 r
is

k 
of

 n
ot

 b
en

efi
tin

g 
fr

om
 s

ur
ge

ry
?

Q
O

L,
 q

ua
lit

y 
of

 li
fe

; T
D

F,
 T

he
or

et
ic

al
 D

om
ai

ns
 F

ra
m

ew
or

k;
 T

K
A

, t
ot

al
 k

ne
e 

ar
th

ro
p

la
st

y.

group.bmj.com on December 12, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 

http://bmjopen.bmj.com/
http://group.bmj.com


4 Bunzli S, et al. BMJ Open 2017;7:e018614. doi:10.1136/bmjopen-2017-018614

Open Access 

of different papers that all suggest 10, 15, 20 per cent', 
was classified into the ‘Knowledge’ domain of the TDF. 
Definitions for each domain were derived from the litera-
ture19 and adapted to the study context. Pilot coding was 
performed in which the two researchers independently 
coded two transcripts. Intercoder comparisons resulted 
in the refinement of domain definitions (see online 
supplementary file). This process was conducted three 
times, until the two researchers were confident that all 
relevant interview responses could be clearly coded into 
one domain. The two researchers then independently 
coded all 20 transcripts. Disagreements were discussed, 
and consensus was reached in each instance. Coded 
responses were uploaded into a qualitative data sorting 
software (Codesort29) to facilitate further analysis.

In the second stage of analysis, one researcher (SB) 
generated ‘belief statements’ based on the coded inter-
view responses. For example, from the response: ‘I think 
22 per cent is the high end. But there are a lot of different 
papers that all suggest 10, 15, 20 per cent’ classified in the 
‘Knowledge’ domain, we generated the belief statement: 
‘I am aware of the literature that up to 20 per cent of 
patients do not have a clinically meaningful improvement 
from TKA’. Belief statements were worded such that they 
could describe similar responses from different partic-
ipants. Belief statements were reviewed by two further 
researchers (EN and MD), before being interpreted as a 
likely ‘facilitator’ or ‘barrier’ to surgeon’s uptake of a deci-
sion aid. Continuing the example above, the belief state-
ment: ‘I am aware of the literature that up to 20 per cent 
of patients do not have a clinically meaningful improve-
ment from TKA’ was interpreted as a facilitator to uptake, 
in that we considered surgeons would be more likely to 
use a decision aid if they were aware that a substantial 
proportion of TKA’s resulted in suboptimal outcomes.

In the third stage of analysis, we identified the domains 
most likely to influence surgeon’s behaviour (ie, using a 
decision aid or not). This was determined by: (1) frequency 
of beliefs across transcripts and (2) the perceived 
strength of beliefs in influencing behaviour. To illustrate, 
the belief statement: ‘I think that the percentage of my 
patients who achieve clinically meaningful improvement 
is higher than that reported in the literature’ appeared 
in 17/20 transcripts and was considered to have a strong 
influence on whether a surgeon would use a decision aid 
or not, implying that behaviour change (ie, using a deci-
sion aid) was unlikely if surgeons considered that their 
patients’ outcomes were already optimised. ‘Knowledge’ 
was therefore identified as a relevant domain. Where the 
researchers considered that beliefs within and between 
domains represented similar barriers/facilitators, these 
were grouped into themes. We present frequencies of 
beliefs (see table 2) to provide the reader with a better 
understanding of the range of interview responses and 
to assist us in identifying ‘relevant’ domains of the TDF. 
However, readers should be cognisant that the absence 
of a belief in a transcript is not the same as a lack of 
endorsement.

results
Participants
Aggregate data describing the demographics of the 
sample is provided to protect individual anonymity. The 
sample comprised of 15 consultant surgeons and 5 regis-
trars. The surgeons’ total experience performing TKA 
ranged from 6 months to 30 years (mean±SD: 12.9±9.3), 
and the number of TKAs performed each month ranged 
from less than 1 to 12 (mean±SD: 5.9±3.0).

relevant domains
Across the 20 interview transcripts, 628 utterances were 
coded into the 14 domains. Eleven domains of the TDF 
were identified as relevant: knowledge, behavioural regu-
lation, memory attention and decision processes, beliefs 
about capabilities, skills, goals, social/professional role 
and identity, intention, beliefs about consequences, envi-
ronmental context and reinforcement. Table 2 presents 
the relevant domains, with specific belief statements 
supported by example quotes.

The seven themes are described below, illustrated by 
interview extracts found in table 3 and denoted in the 
text as ‘Quote’ numbers, for example, Q1.

themes identified
Knowledge of one’s own patient outcomes
(Relevant TDF domains: Goals, Knowledge, Behavioural 
regulation and Beliefs about capabilities)

The goal of all participations was to optimise outcomes 
for their patients (Q1). While almost all participants 
(n=19) were aware of the literature that up to 20 per cent 
of patients undergoing TKA have no clinically mean-
ingful improvement from surgery, most believed that 
this percentage was significantly lower in the patients 
they operated on (Q2). All participants based this esti-
mation on patient presentations at postsurgical follow-up 
appointments. However, participants acknowledged the 
‘rose-coloured glasses’ they saw their patients through, 
citing the subtleties of rapport that made patients less 
likely to report dissatisfaction with surgery (Q3).

It was also recognised that patients with poor post-sur-
gical outcomes may be less likely to attend follow-up 
appointments, choosing to seek care elsewhere. Partici-
pants believed that tracking long-term patient outcomes 
through an existing joint registry could counteract this 
(Q4 and Q5).

However, a key problem identified by many partici-
pants was how to define clinically meaningful improve-
ment. Seven surgeons emphasised the importance of 
‘asking the right question in the right way’ (Q6 and Q7). 
The discrepancy between surgeons’ perception of clini-
cally meaningful improvement and that of their patients 
was commonly attributed to mismatched surgeon–
patient pre-surgical expectations of TKA. Surgeons 
reported their expectations of TKA to be a resolution of 
joint pathology with some corresponding improvement 
in pain. While disease and pain severity were key consid-
erations in surgical decision making, all participants 
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Table 3 Supporting extracts

Quote number Quote (participant code)

Q1 ‘Ultimately, we will always do our best for the patient’. (024)

Q2 ‘I don’t count it, but you get an impression. Around 10 per cent of my patients would be saying they are not 
entirely satisfied by surgery’. (016)

Q3 ‘Often, to please you, patients say that it is doing better than it really is. So I would think my outcomes are 
better than 20 per cent, but I am aware of the glasses that I see it through as well as what patients might tell 
me’. (014)

Q4 ‘There’s always a difference between how well you are doing and how well you think you are doing. Having 
formal feedback on patient outcomes gives you the opportunity to change things if you are not doing as well 
as you want to’. (023)

Q5 ‘If patients choose not to come back, the only way you have got to track them is looking at your results from 
the registry. But I want to know the answers to the clinical questions – are you happy? Is your pain better than 
it was pre-op? How you ask the question matters’. (028)

Q6 ‘If you received feedback that the rate of clinically meaningful improvement reported by your patients is not 
as high as you think it should be, you have to look at whether you are not picking the right patients, or you are 
operating on patients that are not going to do well. I think it would be more likely to be the way the question is 
asked. I would want to check who is asking the questions, what they are asking and how they are asking it’. 
(023)

Q7 ‘To me a good result is: they are going to have some intermittent ache in the knee, they are not going to be 
able to kneel or squat, they are going to be aware that it is there. That to me is a good result. Now others on 
some assessment scale they might say well that is in our system considered a failure thing, so you have get 
those parameters right’. (010)

Q8 ‘At the end of the day if there is a pathology that can be deleted by surgery and the patient accepts some 
improvement then that means that the surgery will happen’. (025)

Q9 ‘If the patients’ expectations are not meeting mine, I won’t do the operation because then the patient isn’t 
happy and sometimes they have 2/10 pain and they are not happy’. (013)

Q10 ‘It is patient factors more than anything else. Because it is very easy for me to look at xrays and use the 
Kellgren-Lawrence scale: 1, 2, 3, 4 for disease severity. There is not much of an argument over that. It is about 
the patient factors, the psychology and behavioural aspects of it which is more what you want reassurance 
for’. (016)

Q11 ‘You spend all your life looking at patients and assessing them and you start to develop a bit of a gut feeling 
as to what might be happening when you sit in front of a patient and you might be saying you know you are 
telling me this but actually I know something else is happening’. (015)

Q12 ‘I don’t think it would really influence my surgical decision making, I think it would more affirm my decision to 
not offer a patient an operation’. (029)

Q13 ‘If I think they are OK and they score badly I will relook at it and say why is that? Am I missing something 
obvious? But at the end of the day if the tool says one thing and my sniff test says there is something not 
right, I am still following my nose’. (010)

Q14 ‘Not every tool is perfect and it may not capture every patient… the danger is we may end up refusing to do 
something because of this tool and therefore the patient may not receive the appropriate treatment based on 
a decision aid and nothing is 100 per cent so you have to expect some patients would fall through the cracks’. 
(019)

Q15 ‘I think people are mistrustful of things that come out of other institutions but I would trust that a study from 
[the Department] would be a rigorous design. Where people are invested in something, they are much more 
likely to use it. If the results showed the tool was valid, I guess I would be prepared to try it and see whether I 
thought it was valid in my hands, in my practice’. (026)

Q16 ‘I never trust evidence because you only have to go to Dr x …even in research, there is a lot of doubtful stuff 
and you have got to be careful about basing something totally on results. I know we have got to be evidenced 
based but the evidence may apply to a certain situation in a certain individual at a period in time and there is 
always variations or exceptions around that. So I would try and correlate them in my own mind and if after a 
while I am seeing well that person is a bit odd and they are scoring badly on that, well ok, this has legs’. (010)

Q17 ‘I think that the main benefit of a tool would be making the patient understand if I am saying no to the surgery 
it is not because I don’t like him or her, it is because there is data written black on white that they are not going 
to do well…It will not just be my gut feeling. I can give them data and say "sorry it is written here. It is not me it 
is the computer". So it backs up what I am saying’. (013)
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Quote number Quote (participant code)

Q18 ‘It comes back down to getting patient consent, as part of that I would incorporate it into my consent form and 
say preoperatively you have a 50:50 chance and that has been discussed with a validated tool. If the patient 
wishes to go ahead, they can make that informed decision’. (021)

Q19 ‘A patient may be so severely impacted that a 1 in 2 shot is worth it…it is totally patient dependent’. (023)

Q20 ‘You have got to be 95 per cent and above. I wouldn’t accept anything less than that. I wouldn’t offer the 
operation. It is too big an operation, too big a deal, too big a cost’. (024)

Q21 ‘You have to think the medico-legal implications of a patient having a risk value documented in their notes. If 
they don’t have a good result and then some have the lawyers look through and say you had this tool that was 
validated and you still went ahead where would we lie medico-legally?’. (024)

Q22 ‘I guess the ethicists would say you are denying patient-centred care, so that is where there is a potential for a 
can of worms’. (021)

Q23 ‘I don’t think it can become compulsory because it takes away patient-centred care’. (025)

Q24 ‘If you could use the tool to triage patients and push them some where else, it would be more effective for the 
patient and there would be cost savings for the hospital and the community’. (016)

Q25 ‘You have to be able to say: "although we don’t think you would benefit from surgery, we are going to put you 
in this intense physiotherapy program with dieticians and this is how we are going to improve your knee pain’" 
They need to be offered something. The problem is these things are available at an individual component level 
- we have got dieticians and physiotherapists and exercise groups, but I don’t think there is anything formally 
put in place that patients can be referred from arthroplasty clinics into these program’. (029)

Q26 ‘A lot of surgeons would say in their hands they will get better results, that is just an inherent bias associated 
with surgical procedures and surgeons themselves so it would be hard to agree on a level’. (019)

Q27 ‘Well compulsory to have it? Ok. That would be easy to do and surgeons wouldn’t care as long as they didn’t 
have to do any work. Making it compulsory to follow it would be dangerous. Because we are all individuals, 
what you are doing is taking the human experience aspect of the consultation out and then you turn us into 
proceeduralists that just look at a tick box and operate on someone’. (016)

Q28 ‘I can imagine something working on the phone, an app. It needs to be simple and intuitive - so you put in a 
little info - BMI, age, degree of arthritis etc… tick tick tick. And then it gives you the number, bang’. (013)

Q29 ‘I think it is something that should be done by the surgeon. It is also part of the process where the surgeon 
gets to know the patient as well - not just their xrays and physical examination but also their psychosocial 
situation’. (019)

Q30 ‘I would want the tool to be applied within the consultation. Because I would never believe a value until I have 
seen the person. Because we might just have one of those weird situations that fall out of the ‘normal’ range’. 
(010)

Q31 ‘When you have got 10 minutes for a consultation you don’t have time to spend another 10 minutes going 
through the tool. So it would have to be either the patient themselves or secretarial person prior to the 
consultation’. (012)

Q32 ‘I have a lot of patients look me up on my website. You could have a thing on your website saying: ‘sometimes 
patients with certain problems may not be appropriate for a TKA, this test can give you a rough idea of your 
success rate’. You could put it out there before they even come to see you. ‘Is this operation for you?’ type of 
thing’. (028)

Table 3 Continued 

acknowledged that patient expectations were important 
(Q8 and Q9).

Reliance on ‘clinical intuition’
(Relevant TDF domains: Memory, attention and decision 
processes and Skills)

The accurate assessment of patient expectations 
presented a challenge for many surgeons. While the 
physical aspects of the clinical assessment were routine 
skills that all participants believed they had mastered 
well, many junior and senior surgeons reported difficul-
ties assessing the psychological aspects of the patients’ 
presentation (Q10).

Only a few participants were aware of any validated 
tools to assess pre-surgical patient predictive factors. One 
participant had prior knowledge of a decision aid but had 
not used it. None of the other participants were aware 
of any decision aid for TKA. Participants relied on their 
‘clinical intuition’ for patients who were less likely to do 
well. A ‘gut-feeling’ for patients was developed with expe-
rience over time (Q11).

The role of aids in supporting clinical decision making
(Relevant TDF domains: Intention and Reinforcement)

Fifteen of the participants believed an aid would 
support decision making, like a ‘barometer’ or weather 
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app to forecast outcomes, particularly in patients they 
were unsure about (Q12, Q13). However, most partic-
ipants (n=13) believed an aid would be insensitive to 
nuances at an individual level and could therefore not 
replace their clinical acumen (Q14).

All participants expected to be provided with evidence 
that a decision aid had been rigorously validated and 
shown to have high specificity and sensitivity before 
considering using it. Participants were more likely to trust 
this evidence if it came from their own institution (Q15). 
However, half of the participants reported that evidence 
supporting the validity of a decision aid would not be 
sufficient to convince them to use it. Instead they would 
need to see how the tool correlated with their own clinical 
decision making (Q16).

Implications of a decision aid for patient–surgeon communication 
and shared decision making
(Relevant TDF domains: Beliefs about consequences and 
Memory attention and decision processes)

Nine participants perceived that a decision aid would 
give them an evidence-based approach for saying ‘no’ to 
patient, particularly for those participants who reported 
difficulty declining for surgery (Q17). Many participants 
(n=10) believed an aid could be an important compo-
nent of patient informed consent, providing patients 
with objective data on their likely risk outcomes, enabling 
them to have the appropriate expectations to weigh up 
the risk and benefits of surgery for themselves. In this way, 
a decision aid was seen as a valuable support to shared 
decision making (Q18).

When asked how they would feel about operating if a 
decision aid predicted a patient had a 50 per cent chance 
of not responding to TKA, surgeons were divided in their 
responses. While 11 believed that decisions to proceed 
would need to be shared with the patient (Q19), eight 
reported they would not consider surgery unless there 
was a greater than 80% per cent chance the patient would 
respond (Q20).

Ethical and legal concerns about decision aids
(Relevant TDF domain: Beliefs about consequences)

Eight participants had medicolegal concerns about 
documenting a specific risk value in patient records, 
with a few believing that such information would have to 
be deliberately withheld from patients in the case it fell 
into the ‘wrong’ hands (Q21). While some participants 
believed it would be unethical not to use a decision aid if 
it had been shown to improve patient outcomes, others 
were concerned about the ethical implications of a tool 
if imposed cut-offs were used to deny patients’ surgery 
(Q22 and Q23).

Available resources and organisational culture as barriers to 
uptake
(Relevant TDF domains: Environmental context and 
resources, Beliefs about consequences and Social/profes-
sional role and identity)

Almost all participants expressed concerns about 
making an aid compulsory and imposing mandatory 
cut-off levels. While many recognised that implementing 
the tool in this way would have the potential to improve 
the use of valuable health resources and save costs (Q24), 
several participants commented that mandatory cut-offs 
would only be possible if an effective, non-operative alter-
native was made available for patients that were denied 
surgery. The existing lack of effective alternative to 
surgery was seen as a key barrier (Q25).

There was widespread agreement among surgeons 
(n=17) that the logistics of agreeing on a cut-off value 
for acceptable risk, and the threat to surgeons’ profes-
sional identity as a patient-centred practitioner, were 
insurmountable barriers to imposing mandatory cut-offs 
(Q26 and Q27).

Format and content of a decision aid
(Relevant TDF domain: Environmental context and 
resources)

Finally, physically integrating an aid into clinical prac-
tice was not seen as a key barrier to implementation. An 
electronic or online format was seen as the most likely way 
an aid could be implemented, particularly given the strict 
time constraints placed on outpatient clinics (Q28).

Most believed that an aid would be best used within 
the patient–surgeon consultation (Q29 and Q30), while 
a couple suggested that an aid could be designed for 
patients to use on their own or with a support network 
to save time in the clinical consultation (Q31 and Q32).

Irrelevant domains
Three domains did not appear to have a salient influence 
on the target behaviour. These were: Optimism, Emotion 
and Social influences. Optimism was closely connected 
to the domain reinforcement; that is, surgeons reported 
being neither optimistic nor pessimistic about the utility 
of an aid until they had seen evidence of its effective-
ness. The Emotion domain did not appear relevant as 
described by one surgeon: ‘I am not worried about the 
implications of a tool. TKA is wellness surgery, in the 
worst case scenario they don't get a new knee’. The Social 
influence of patients did not appear relevant as surgeons 
believed patients were accustomed to filling out question-
naires. While surgeons were more likely to trust an aid 
if it had been developed by their peers, they preferred 
to test the tool ‘in their own hands’ and therefore the 
social influences of other surgeons using an aid appeared 
limited.

DIscussIOn
These findings have implications for the future design 
and implementation of decision aids into surgical clinical 
practice. It is possible that current decision-making biases 
may be key barriers to uptake. Surgical decision making 
involves the consideration of the risks versus benefits of 
surgery.30 In this study, participants expressed confidence 
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in their ability to successfully remove diseased tissue and 
correct joint deformity, and the likelihood of some corre-
sponding improvement in pain severity was perceived to 
be high. At the same time, participants perceived that the 
risk their patients would not respond to TKA was low. One 
potential explanation for this is an apparent lack of clarity 
around the definition of ‘clinically meaningful improve-
ment’ and ‘non-response’. The literature suggests that 
patients’ perceptions of ‘clinically meaningful improve-
ment’ depend on their satisfaction with improvements in 
pain and function, closely linked to their expectations of 
surgery.31 In contrast, the surgeons in this study believed 
that a resolution in joint pathology and some corre-
sponding improvement pain could be considered ‘mean-
ingful improvement’. This lack of clarity is important, 
as surgeons who believe that their patient outcomes are 
already optimised may be less motivated to use a decision 
aid.

Another explanation may be that surgeons in this 
sample exhibited an overconfidence bias. Indeed, most 
participants believed their own patient outcomes were 
better than that reported in the literature. While it is 
possible that this belief is accurate and outcomes among 
this sample of surgeons are indeed above average, similar 
observations were made in a survey study involving 700 
orthopaedic surgeons in Europe and North America.32 
In that study, 83 per cent of surgeons surveyed consid-
ered themselves to be above-average diagnosticians, 
74 per cent believed they were above average surgeons 
and 25 per cent believed they were in the top 5 per cent 
of surgeons.32 This overconfidence bias may lead to a 
confirmation bias in which surgeons only notice things 
that agree with their point of view and are less attentive 
to alternative viewpoints due to cognitive dissonance.33 A 
confirmation bias can have consequences for the uptake 
of a decision aid as surgeons may be less likely to consider 
evidence that contradicts their clinical experience.

Surgical decision making also involves weighing up of 
the risks versus benefits of non-operative interventions.30 
The participants highlighted a lack of effective non-oper-
ative interventions for end-stage knee OA. A study among 
Dutch orthopaedic surgeons similarly documented a lack 
of confidence in the efficacy of non-surgical treatments 
associated with a decreased referral rate.34 Indeed, there 
is currently a dearth of evidence-based, non-operative 
interventions for patients with end-stage knee OA either 
as an alternative to surgery or as a definitive management 
when the patient is deemed unsuitable for TKA. In the 
absence of a treatment alternative, surgery with all its 
risks and costs is often the default intervention. This is an 
important barrier to uptake as evidence suggests surgeons 
will not use an aid if they do not have the resources to 
carry out the decisions28 or if the aid does not support 
their own view about effective treatments.35

The participants in this study believed a decision aid 
could promote shared decision making and enhance 
informed consent for TKA. Similar attitudes towards 
decision aids were identified in a previous review9 and a 

survey of the wider population of orthopaedic surgeons.18 
It may be that surgeons can be motivated to uptake a deci-
sion aid, because it is the ethical thing to do.36 However, 
our study identified concerns about the ethical implica-
tions of imposing mandatory cut-offs that would deter-
mine eligibility for TKA. These concerns may reflect the 
participants’ desire to defend professional discretion 
and autonomy. We take the opportunity to emphasise 
the function of a decision aid is to support, not replace, 
clinical decision making. However, concerns were also 
expressed about the legal implications of using a deci-
sion aid. This finding contrasts with a study involving US 
orthopaedic surgeons who believed decision aids may 
reduce litigation and malpractice insurance premiums 
by enhancing shared decision making.37 It may be that 
these concerns are unique to the medicolegal context 
of Australia. Certainly, surgeons will be less likely to be 
uptake a tool if they perceive it makes them vulnerable to 
medicolegal action.

Implications
The Ready, Willing and Able model posits that these three 
preconditions must be satisfied before a decision aid will 
be adopted.38 ‘Ready’ refers to the perceived benefit of 
changing the status quo and adopting an aid to support 
decision making. ‘Willing’ refers to the perceived legit-
imacy of a decision aid and a willingness to overcome 
objections and concerns. ‘Able’ refers to the ability to 
adopt the decision aid given available resources.39 Impli-
cations for enhancing the readiness, willingness and 
ability of Australian orthopaedic surgeons to uptake a 
TKA decision aid are described below.

To enhance readiness to uptake, current deci-
sion-making biases may need to be addressed. Informa-
tion to counter these biases could be provided through 
audit and feedback. Audit and feedback is defined as a 
‘summary of the clinical performance of healthcare provid-
er(s) over a specified period of time’ (Ivers et al, p5).40 It 
may be particularly effective when clinicians’ ability to 
accurately self-assess is limited.41 This assumes that clini-
cians are motivated to improve care but lack intention 
to change current behaviour because they are unaware 
of their suboptimal performance. While effect sizes may 
depend on the format and context in which feedback is 
provided, findings from a Cochrane review suggest that 
audit and feedback can yield important improvements 
in professional practice.40 Clarity and consensus on the 
definition of ‘clinically meaningful improvement’ and 
‘non-response’ to TKA is likely to influence the success 
of an audit and feedback intervention in this context. 
Future research is needed to explore how audit and feed-
back is best delivered in this context including the imme-
diacy and frequency of feedback, and the potential to 
incorporate other approaches such as the use of surgeon 
incentives.42

To enhance willingness to uptake, an audit and feedback 
intervention before and after using a decision aid may be 
necessary for orthopaedic surgeons to gain confidence in 
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its legitimacy. The findings suggest that validating a deci-
sion aid in large multicentre trials may not be sufficient 
to encourage uptake, as surgeons believed such trials do 
not account for variations in case load and years of expe-
rience. Surgeons perceived themselves as scientists and 
‘artists’, believing that surgical success depended, in part, 
on the ‘hands’ that performed it. This suggests that ortho-
paedic surgeons may need to be given the opportunity to 
validate a decision aid ‘in their own hands’.

Addressing concerns about the medicolegal implica-
tions of a decision aid may also be necessary to enhance 
willingness to uptake. This may require the consulta-
tion of multiple stakeholders including policy makers, 
lawyers and institutional administration before the imple-
mentation of a decision aid. Legislative changes in the 
USA have recognised decision aids as a higher standard 
of informed consent,8 and in the UK, incentives to use 
decision aids are being developed.9 There is evidence 
that mandating the use of a decision aid as a require-
ment for gaining informed consent results in significantly 
improved patient outcomes including a reduction in the 
rate of TKA by 38 per cent in a 6-month period.43 Future 
studies are required to explore if policy changes and/or 
incentives might influence willingness to uptake a deci-
sions aid in the Australian context.

To enhance ability to uptake, it appears important 
to address the dearth of non-operative alternatives to 
surgery for end-stage knee OA so that surgeons have the 
resources to carry out decisions. Future research to design 
and implement effective, evidence-based, non-operative 
interventions should be a priority. Targeting orthopaedic 
surgeons’ beliefs about the efficacy of such interventions 
through education strategies will also be important. 
The study findings suggest that ability to uptake may be 
enhanced if a decision aid is packaged in an electronic 
or online format that is quick and easily accessible. Focus 
groups involving surgeons and patients to gain feedback 
on prototypes of a decision aid during the design phase is 
important to ensure that the format and the content are 
accessible to a range of end users.

limitations
Qualitative studies involving orthopaedic surgeons are 
rare. The strength of this study is the 100 per cent partic-
ipation rate by orthopaedic surgeons in one tertiary 
hospital setting. While the sampling strategy means the 
generalisability of these findings to other contexts may 
be limited, we have documented significant similarities 
with international studies. We acknowledge that while 
beliefs, attitudes and intentions can predict behaviours 
with a degree of accuracy, they are distinct from actual 
behaviour.44 Thus, the themes elicited in this study do not 
provide evidence of the actual influences on uptake of a 
decision aid.

cOnclusIOns
Using a theoretical framework to systematically explore 
barriers and facilitators to uptake, this study will inform 

the design and implementation of future TKA deci-
sion aids.13 The findings suggest that a multifaceted 
approach will be required to ensure that orthopaedic 
surgeons are ready, willing and able to use a decision aid 
that can reduce the suffering and economic burden of 
‘failed’ TKA. Research exploring patients’ beliefs and 
attitudes towards a TKA decision aid is required prior to 
implementation.
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