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Abstract
Patient-physician communication has the potential to improve outcomes and satisfaction through the shared decision-making

process (SDM). This study aims to assess the relationship between perception of SDM and demographic, clinical, and patient-

reported outcomes in patients undergoing Hallux Valgus (HV) correction. A prospective analysis of 306 patients scheduled for

HV surgery was completed. The CollaboRATE score was used to measure SDM. Multivariable linear regression model was

used to assess whether SDM scores were associated with preoperative characteristics or postoperative outcome scores. The

mean CollaboRATE score was 2.9 (SD 0.9) and did not differ by age, socioeconomic status, or sex. Lower CollaboRATE

scores were associated with more symptoms of depression, lower socioeconomic status, and lower general health scores

(p-value < 0.05). There was no association between SDM scores and postoperative outcome scores. In this study, patients

with depressive symptoms and lower socioeconomic status had worse perceptions of SDM. There was no difference in post-

operative outcomes among participants based on SDM scores.

Level of Evidence: Level III, prospective observational study
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Key Points

1. In the context of elective Hallux Valgus correction
surgery, depression, poor health, and lower socioeco-
nomic status were associated with worse perceived
shared decision making with clinicians.

2. There was no association found between pre-
operative shared decision-making scores and post-
operative outcomes for elective hallux valgus correc-
tion surgery.

3. Careful attention and discussion with patients who
have concomitant depression symptoms and are of
lower SES should be considered during orthopaedic
consultation to improve the SDM process.

Introduction
Hallux valgus (HV) is one of the most common deformities
of the forefoot, with prevalence estimates between 23%
and 35% of adults affected, the majority of which are

female.1,2 Discomfort, pain, impaired mobility, and reduction
in quality of life are all symptoms associated with this condi-
tion.2-4 Given the spectrum of severity of the disease, an array
of surgical techniques is used to treat HV, from simple bun-
ionectomy to osteotomy and fusion. Research has shown that
these surgical treatments achieve improved outcomes for
patients’ pain and mobility.5-7
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Given the variety of treatment options available for HV
correction, a detailed discussion and a collaborative plan
for management must be obtained. Patient-physician commu-
nication has the potential to improve outcomes and satisfac-
tion through the shared decision-making process (SDM).8-10

SDM emphasizes the importance of information exchange
between the physician and patient, the alternatives to treat-
ment, risks, and benefits are discussed. The exchange offers
the treating surgeon insights into patients’ values and then
a mutual decision for management is considered together.11

The concept of SDM has been applied and studied in ortho-
paedics but a paucity of literature exists for the role of SDM
and HV surgical management.

To evaluate how patients perceive SDM in a clinical
encounter there have been instruments developed to
measure the impact and quality of the SDM process. These
instruments are used to measure patients’ perceptions of the
SDM process in a variety of clinical scenarios, including
orthopaedic surgical decision making. The CollaboRATE
measure is a brief three question survey which recalls the per-
ceived SDM of the most recent encounter and is easily com-
pleted after a clinical encounter.12 It is used primarily to
assesses patients’ perceptions of their decision-making
through understanding of their health issue, their treatment
preferences and integration of their preferences into their
treatment, important aspects of shared decision making.13,14

The CollaboRATE instrument has been used in a variety of
clinical settings and demonstrated a strong ability to evaluate
SDM in diverse patient populations given that is not specific
to one condition.15

In this study, the CollaboRATE instrument was chosen
to measure the perception of the SDM process of patients
undergoing consultations for elective HV correction by an
orthopaedic surgeon. The objective of this study is to
establish whether there is an association between patients’
perception of the SDM process at time of initial HV con-
sultation and demographic, clinical, and socioeconomic
variables. Second, to understand whether SDM was asso-
ciated with patient’s health-related quality of life after
HV surgery.

Materials and Methods
Study Design
This prospectively recruited observational study from a
single surgical centre in Vancouver, Canada contacted partic-
ipants to collect clinical and patient reported outcome data on
foot and ankle surgical procedures. Consecutive eligible
patients between September 2016 and June 2020 of four
orthopaedic surgeons with sub-specialty interest in foot and
ankle surgery were contacted and enrolled within two
weeks of being registered for elective HV surgery. Eligible
patients were 18 years of age or older, had a fixed address,
and were able to communicate in English.

Patients who had failed shoe wear and activity modifica-
tions and had a painful first metatarsal phalangeal joint

were indicated for surgical management. The most
common operative technique was the Lapidus technique
(1st tarsometatarsal fusion, with 1st metatarsophalangeal
medial eminence resection, and soft tissue rebalancing)
with or without lesser toe correction.

Participantswere asked to complete a survey packagewithin
two weeks of their surgical booking consisting of several
patient-reported outcomes (PROs) and demographic informa-
tion. The initial survey also included the CollaboRATE instru-
ment, which is a measure of SDM between surgeon and
participant. The same cohort was then contacted six months
after their HV correction surgery and asked to complete the
same PROs excluding the CollaboRATE score. Participants
were able to complete their survey package online or on
paper and were contacted up to two times to remind them to
complete their PROs.

Socio-economic Status
Participants’ PROs were linked with two measures of
neighborhood-level socio-economic status (SES), generated
independent of this study published by Statistics Canada
and known as the Canadian Index of Multiple Deprivation
(CIMD).16 The ethnocultural composition index measures
the neighborhood level proportion of the residents that self-
identify as a visible minority, are foreign born, have no
knowledge of either official language (English or French),
and are recent immigrants (arrived in the 5 years prior to
the census data collection). This is reported as quintiles
from ‘least diverse’ (Q1) to ‘most diverse’ (Q5). The situa-
tional vulnerability index measures the neighborhood level
proportion of residents that are low income, aged between
25 and 64 years, are without a high school diploma, are in
a single parent family, self-identify as Aboriginal, and the
proportion of dwellings needing major repair. Which is
reported as quintiles from ‘least vulnerable’ to ‘most
vulnerable’.

Shared Decision-making
The CollaboRATE instrument was used to determine par-
ticipants’ perceptions of the SDM process for HV correc-
tion. The instrument assesses three aspects of SDM
between the clinician and patient: the effort made to
explain health issues to the patient, the effort made to
elicit patients’ preferences and the effort made to integrate
patients’ preferences into clinical decisions.13,14 The
version of the instrument used in this study has three
items, each item ranging between 0 (i.e., ‘No effort was
made [to communicate]’) and 4 (i.e., ‘Every effort was
made [to communicate]’). The three items are averaged
to create a single score. Higher scores correspond with
more positive perceptions of clinician–patient communica-
tion. This instrument has been shown to have discriminative
validity, and good intra-rater reliability in psychometric
studies.13
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Patient Reported Outcomes
The Patient Health Questionnaire-9 (PHQ-9) is a nine-item
instrument used to measure symptoms of depression. The
instrument’s items were each scored on a 4-point scale
ranging from 0, meaning ‘Not bothered at all,’ to 3
meaning ‘Bothered nearly every day’. The instrument’s
score is the sum of the item values and lower values corre-
spond with having fewer symptoms of depression.17,18

The Pain, Enjoyment of Life and General Activity (PEG)
is a three-item instrument that evaluates pain intensity, inter-
ference with enjoyment, and general activity. Each item’s
values range between 0 which means “no pain” and 10
which means “pain as bad as you can imagine”. The instru-
ment’s score is the average of the three items with higher
scores denoting worse pain.19 Health status was measured
using the Euro-QoL’s EQ-5D (5L) which includes a visual
analog scale (VAS) measuring overall current health status.20

The Foot and Ankle Outcome Score (FAOS) is an instru-
ment that measures five subscales: pain, other symptoms,
activities of daily living, sport and recreation function, and
quality of life (QOL) subscales.21,22 Previous work has dem-
onstrated that the sport and recreation subscale was not
responsive and this subscale was excluded in this study to
reduce the likelihood of spurious findings.22 Each item’s

values range between 0 meaning ‘no symptoms’ and 5
meaning ‘extreme symptoms’. Following convention for
this instrument, the subscales were each converted to a
score that ranged between 0 and 100, where higher scores
were associated with better function or symptoms.21-23

Statistical Analysis
All demographic, socioeconomic and PRO scores were sum-
marized using summary statistics. Age was categorized into
four groups for presentation. Ethnocultural composition and
situational vulnerability were reported by quintile but col-
lapsed in regression analyses if <10% of the cohort were in
an individual quintile. Differences between all participants
and those who had undergone surgical intervention were
tested using simple summary statistics. Statistical signifi-
cance was set at p < 0.05 for a two-tailed test. P-values
were not adjusted for multiple comparisons since this was
an exploratory study.

Summary statistics of participant’s CollaboRATE scores
were calculated for all age categories, SES dimensions, treat-
ing surgeon, and sex. Differences in CollaboRATE values
between demographic and socioeconomic factors were mea-
sured using analysis of variance (ANOVA) methods.

Table 1. Summary Presentation of Demographic, Socioeconomic, and Baseline PRO Data.

Characteristic/Variable Pre-operative Cohort Postoperative Cohort P-value

Count of participants 306 107

Age Group, Years (%):

< 50 75 (24.5) 20 (18.7) 0.320

51–60 105 (34.3) 42 (39.3)

61–70 88 (28.8) 31 (28.9)

> 70 38 (12.4) 14 (13.1)

Female N (%) 261 (84.9) 89 (83.1) 0.577

Ethno-Cultural Quintile N (%)

Q1 – Least diverse 16 (5.2) 7 (6.7) 0.327

Q2 25 (8.1) 8 (7.6)

Q3 69 (22.5) 27 (25.7)

Q4 118 (38.6) 46 (43.8)

Q5 – Most diverse 67 (21.9) 17 (16.1)

Missing 11 (3.6) 2 (1.9)

Situational Vulnerability Quintile N (%)

Q1 – Least vulnerable 103 (33.6) 36 (33.6) 0.328

Q2 68 (22.2) 27 (25.2)

Q3 55 (18.0) 23 (21.5)

Q4 50 (16.3) 17 (15.8)

Q5 – Most vulnerable 19 (6.2) 2 (1.9)

Missing 11 (3.6) 2 (1.9)

CollaboRATE Score – Mean (SD) 2.9 (0.9) 2.8 (0.8) 0.347

PHQ-9 Score (SD) 4.3 (4.6) 4.17 (4.7) 0.642

PEG Scale (SD) 5.0 (2.5) 5.0 (2.6) 0.675

EQ-5D Visual Analog Scale (SD) 70.7 (17.9) 71.2 (16.3) 0.690

Foot and Ankle Outcome Score:

Pain 61.5 (20.4) 62.2 (19.9) 0.696

Symptoms 54.9 (13.6) 55.7 (13.8) 0.429

Activities of Daily Living 71.1 (20.9) 72.6 (20.5) 0.682

Quality of Life 34.8 (23.2) 32.2 (22.9) 0.142
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Preoperative and postoperative PRO scores were compared
using paired t-tests.

To measure whether participants’ characteristics were
associated with their perceptions of the SDM process a mul-
tivariable linear regression model was used. The model
adjusted for participants’ age group, sex, ethnocultural and
situational vulnerability, and baseline PRO values.

To measure whether participants’ preoperative percep-
tions of their SDM were associated with their self-reported
symptoms six months following HV correction, multivari-
able linear regression models were used. Separate regression
models were created for each domain of the post-operative
FAOS score as the dependent variable; independent variables
included participants’ age group, sex, ethnocultural composi-
tion and situational vulnerability (which were collapsed as
there were few participants in the two lowest SES categories
quintiles), and baseline PRO values.

Missing data was assumed to be missing at random (MAR)
and incorporated using multiple imputations.24 The fit of the
regression models was assessed through visual examination
of residual plots. All regression variables were retained irre-
spective of their statistical significance. Regression coeffi-
cients, their standard deviations and p-values were reported.
This study was approved by the Behavioural Research

Ethics Board of the University of British Columbia (REB#:
H22-01846).

Results
A total of 306 participants were identified as having been
booked for HV correction by one of four surgeons and com-
pleted baseline questionnaires including demographic infor-
mation, PRO’s and CollaboRATE scores. Of those 107
(35.0%) participants had undergone the HV correction proce-
dure and had 6-month follow-up PRO data complete at the
time of data extraction. In total, 84.9% of participants were
female and the average age was 57.1 years old (SD= 11.8)
with only 12.4% over the age of 70. As shown in Table 1,
there were no differences in age, sex, or SES between all par-
ticipants and those who had reached the 6-month follow-up
PROs collection time point.

Preoperative FAOS and CollaboRATE scores did not
differ among age groups, sex, or SES categories, except for
the FAOS QoL subscale that demonstrated higher scores
(better QoL) among participants in the older age groups
(p < 0.05). There were no differences in CollaboRATE
scores among participating surgeons.

The preoperative regression analysis found a relationship
between CollaboRATE scores and PHQ-9 scores.
Participants reporting more symptoms of depression reported
lower CollaboRATE scores (p < 0.005). Also, higher EQ-5D
VAS scores (better overall health) were associated with a
higher CollaboRATE score (p= 0.017). Finally, compared
to the lowest ethnocultural composition quintile, participants
in the highest quintile (more diversity) had lower
CollaboRATE scores (p= 0.004). There were no associations
found between CollaboRATE scores and age, sex, baseline
FAOS scores or the situational vulnerability index as
shown in Table 2.

For those participants who had reached 6-month
follow-up all domains of health measured by PROs demon-
strated improvements between preoperative scores and post-
operative scores (p < 0.05) with the exception of PHQ-9 score
(symptoms of depression) which did not show statistically

Table 2. Multivariate Linear Regression Analysis of Participant’s
CollaboRATE Values, Adjusting for Characteristics, Pre-operative

Patient Reported Outcomes.

Variable Coefficient SE p-value

Intercept 2.99 0.53 <0.001
Age Group

< 50 Ref

51–60 0.01 0.13 0.944

61–70 −0.03 0.14 0.838

70 + 0.16 0.18 0.357

Sex

Male Ref

Female 0.09 0.14 0.545

Situational Vulnerability

Q1 – Least vulnerable Ref

Q2 0.23 0.14 0.101

Q3 0.25 0.15 0.098

Q4+Q5 – Most vulnerable 0.27 0.14 0.061

Ethno-cultural Composition

Q1+ 2 – Least diverse Ref

Q3 −0.10 0.17 0.547

Q4 −0.20 0.16 0.215

Q5 – Most diverse −0.50 0.17 0.004
Patient Reported Outcomes

PHQ-9 -0.03 0.01 0.009
PEG -0.01 0.03 0.850

VAS 0.01 0.00 0.017
Foot and Ankle Outcome Scores

Pain 0.00 0.01 0.722

Symptoms -0.01 0.00 0.079

ADL -0.01 0.00 0.244

Quality of Life 0.00 0.00 0.766

Table 3. Patient Reported Outcome at Baseline and 6 Months

Postoperatively for Surgical Patients.

Patient Reported

Outcomes N Baseline Postoperative p-value

PHQ-9 Score (SD) 104 4.17 (4.7) 3.9 (4.7) 0.428

EQ-5D Visual Analog

Scale (SD)

106 71.2 (16.3) 76.9 (15.0) <0.001

PEG Scale (SD) 107 5.0 (2.6) 2.8 (2.4) <0.001
Foot and Ankle Outcome Score

Pain 105 62.2 (19.9) 73.5 (18.5) <0.001
Symptoms 107 55.7 (13.8) 57.2 (11.8) 0.313

Activities of Daily

Living

107 72.6 (20.5) 82.7 (18.5) <0.001

Quality of Life 104 32.2 (22.9) 51.4 (23.2) <0.001
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significant change (4.1 vs. 3.9; p= 0.428). See Table 3 for
details.

Finally, multivariable linear regression analyses of post-
operative PRO’s score found no association across all
FAOS subscales (pain, symptoms, ADL, and QoL subscales)
with participant’s CollaboRATE score, and no differences
found in outcomes for sex, or SES. Results are shown in
Table 4.

Discussion
This study found that participants’ perceptions of the SDM
process in the setting of elective bunion surgery were affected
by depressive symptoms, general health and SES.
Participants reporting worse symptoms of depression, lower
general health, and those in more diverse ethnocultural com-
positions (higher quintile) reported perceiving less involve-
ment in the decision making around elective HV surgery.
This relationship, however, did not extend to functional post-
operative outcomes, as measured by the FAOS score.

One of the key findings of this study was that more severe
symptoms of depression and lower general health were asso-
ciated with a perceived lack of engagement in SDM by

patients undergoing elective HV surgery. SDM relies on
the patient-physician interaction which can be impacted by
mental health disorders and has been studied in the setting
of non-elective surgeries such as cancer.25-27 Mental health
disorders can lead to discordant expectations of surgical man-
agement between surgeons and patients and impact the SDM
process.27 In a recent study by MacMahon et al.,28 patients
had different expectations of foot and ankle procedures com-
pared to surgeons if they had worse baseline mental health
scores.28 In a complementary study among colorectal
surgery patients, CollaboRATE scores were lower among
patients with higher baseline depression scores.29 However,
there has been a paucity of literature evaluating the role of
depression on SDM in elective orthopaedic procedures and
what impact it can have on health outcomes. This may indi-
cate a role for a mental health evaluation in the elective sur-
gical consultation to improve understanding and the SDM
process.

This study found that participants who had a more diverse
ethnocultural composition status on average have lower per-
ceptions of the SDM process. Similar findings have been
addressed in existing literature where disparity in the
quality of the SDM process for different socioeconomic

Table 4. Multivariate Linear Regression of Postoperative Foot and Ankle Outcome Scores, Adjusting for pre-operative PROs,

Demographics, and CollaboRATE Scores.

Variable

Pain Symptoms Activities of Daily Living Quality of Life

Coeff. SE p-value Coeff. SE p-value Coeff. SE p-value Coeff. SE p-value

Intercept 67.69 20.07 0.001 26.41 17.14 0.127 92.86 25.59 <0.001 36.70 27.73 0.190

Age Group

< 50 Ref

51–60 −12.45 4.24 0.003 −6.77 3.13 0.030 −7.53 4.65 0.106 −17.70 5.12 0.001
61–70 −1.62 4.79 0.735 −2.12 3.49 0.544 −2.29 5.27 0.664 −12.13 5.76 0.035
70 + −10.01 5.79 0.084 −2.13 4.21 0.614 −2.51 6.27 0.689 −25.24 7.07 0.000

Sex

Male Ref

Female −3.99 4.30 0.353 −5.27 3.00 0.080 −4.26 4.66 0.362 −7.93 5.25 0.131

Situational Vulnerability

Q1 – Lease vulnerable Ref

Q2 1.52 4.90 0.757 6.69 3.50 0.056 0.71 5.45 0.897 4.48 6.10 0.463

Q3 −1.56 4.34 0.720 4.61 3.13 0.140 −4.36 4.69 0.353 2.58 5.19 0.619

Q4+Q5–Most vulnerable −6.07 4.90 0.216 1.34 3.60 0.709 −6.97 5.32 0.190 −6.61 5.88 0.261

Ethno-cultural composition

Q1+ Q2–Least Diverse Ref

Q3 −5.23 5.28 0.322 −2.88 3.97 0.468 −9.00 5.62 0.109 −1.59 6.26 0.800

Q4 0.40 4.98 0.936 2.55 3.72 0.493 −0.69 5.30 0.896 9.18 5.87 0.118

Q5 – Most Diverse −5.74 5.63 0.308 −3.76 4.10 0.359 −9.25 6.12 0.131 −3.26 6.74 0.629

Pre-operative Patient Reported Outcomes

PHQ-9 -0.15 0.43 0.731 -0.19 0.32 0.555 -0.14 0.47 0.772 -0.09 0.51 0.860

PEG -0.28 1.10 0.797 1.30 0.79 0.099 -0.19 1.19 0.874 1.11 1.32 0.403

VAS -0.01 0.14 0.927 0.12 0.10 0.232 -0.06 0.15 0.709 0.19 0.17 0.248

Pre-operative Foot and Ankle Outcome Scores (baseline)

Pain 0.16 0.15 0.304 0.27 0.11 0.012 -0.04 0.17 0.810 0.11 0.19 0.567

Symptoms 0.13 0.13 0.336 0.21 0.09 0.026 0.11 0.14 0.448 0.21 0.16 0.187

ADL -0.07 0.16 0.659 -0.19 0.11 0.087 0.19 0.17 0.257 -0.37 0.19 0.053

Quality of Life 0.31 0.13 0.012 -0.01 0.09 0.950 0.17 0.14 0.219 0.74 0.15 <.0001
CollaboRATE Score 0.26 1.87 0.888 0.50 1.33 0.708 -1.47 2.03 0.469 2.01 2.24 0.370
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groups is evident, citing that those with lower socioeconomic
status often have poor interactions and less trust with health
care providers.30,31 A recent review, however, demonstrated
that in over half of studies examining the role of socioeco-
nomic factors on the SDM process, there was no significant
associations.32 There was no association between the
CollaboRATE score and the situational vulnerability
indices. Awareness of these disparities may help better
inform the treating surgeon on how to alter their communica-
tion approach with different groups to improve the SDM
process. There are several interventions that aid in the
SDM process, and a recent review has identified that these
can help to improve patient outcomes for socially disadvan-
taged individuals for conditions including surgical proce-
dures.33 Further research is needed to evaluate the role that
socioeconomic status can have on the decision-making
process in HV correction surgery.

To our knowledge, there has been no other published
research that has evaluated the role of SDM in HV surgery
outcomes. We found no evidence that higher preoperative
SDM scores had an impact on postoperative self-reported
outcomes in HV correction surgery at six months follow
up. This finding was somewhat surprising given that partici-
pating in SDM during the consent process is a fundamental
teaching dogma for clinicians across all specialities.34

There is evidence in the orthopaedic literature that better
SDM is associated with improved postoperative PROs, a
recent study by Chrenka et al.,35 found that patients undergo-
ing total joint arthroplasty with higher pre-operative SDM
scores (using the CollaboRATE instrument) led to better
functional outcomes and higher patient satisfaction
scores.35 Further, a study by Sepucha et al.,10 concluded
that those who perceived better pre-operative SDM experi-
enced better postoperative quality of life, higher satisfaction,
and less regret when undergoing elective surgeries for hip
and knee arthroplasty, spinal stenosis or disc herniations
using a derived score from condition specific knowledge.10

It is possible that outcome measures related to HV correction
may not reflect the impact of SDM processes on patient out-
comes. A more relevant measure of SDM may include the
patient experience in the postoperative period such as
patient expectations and satisfaction with surgery.2,6,7

Further, it has been demonstrated that orthopaedic proce-
dures which have more variation in post-operative clinical
outcomes (such as total knee replacement and spine
surgery) are more likely to show that the SDM process has
a greater impact on both satisfaction and clinical outcomes
when compared to procedures that have overall better clinical
outcomes (such as total hip arthroplasty).36 Given that HV
correction has high clinical satisfaction and overall good out-
comes it may be less responsive to changes in the SDM
process as measured by the CollaboRATE instrument.

There are several limitations to this paper, the first being
that this is a single centre study of four surgeons in a group
foot and ankle surgical practice, where residents and fellow
training occurs. This aspect of the study’s design may

result in similar practice styles and surgical decision
making that leads to similar SDM discussions between sur-
geons and patients. Consideration should be given to multi-
centre studies with greater practice variation to evaluate the
impact of SDM on clinical outcomes in different settings.
Second, patients’ perceptions of the SDM process were cap-
tured in this study by using the CollaboRATE tool but no
qualitative assessment of the clinical encounter was used to
identify other communication techniques used by the
surgeon to facilitate patient’s involvement in the decision-
making process. Further, the surgeon’s perspective regarding
the SDM process was not evaluated at the same encounter
making it difficult to comment on the physician-patient inter-
action. Future research is required to evaluate the correlation
between clinician and patient with regard to SDM and
whether this impacts outcomes, satisfaction, and other
metrics of surgical success using both quantitative and qual-
itative methods. Finally, patients were excluded from this
study if they were non-English speaking, possibly excluding
patients with lower SES scores or differing cultural percep-
tions of the SDM process. Further work is needed to be
able to include these patients in research on SDM in elective
surgical outcomes.

Conclusions
In this study, participants with greater symptoms of depres-
sion, lower general health, and residing in neighborhoods
with higher proportions of visible minorities or recent immi-
grants were found to have lower perceptions of the SDM
process for HV surgery. Further, there was no association
found between perceived SDM and postoperative outcomes.
In orthopaedic consultation for HV correction, careful atten-
tion and discussion with patients who have concomitant
depression symptoms and are of lower SES should be consid-
ered to improve the SDM process. Further research is needed
in the foot and ankle literature to evaluate the role of SDM in
patient reported outcomes and how tools or decision aids can
be used to improve the SDM process.
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