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Abstract

Background Patients surgically treated for lumbar spinal stenosis or cervical radiculopathy report improvement

in approximately two out of three cases. Advancements in Machine Learning and the utility of large datasets have
enabled the development of prognostic prediction models within spine surgery. This trial investigates if the use of the
postoperative outcome prediction model, the Dialogue Support, can alter patient-reported outcome and satisfaction
compared to current practice.

Methods This is a prospective, multicenter clinical trial. Patients referred to a spine clinic with cervical radiculopathy
or lumbar spinal stenosis will be screened for eligibility. Participants will be assessed at baseline upon recruitment and
at 12 months follow-up. The Dialogue Support will be used on all participants, and they will thereafter be placed into
either a surgical or a non-surgical treatment arm, depending on the decision made between patient and surgeon.
The surgical treatment group will be studied separately based on diagnosis of either cervical radiculopathy or lumbar
spinal stenosis. Both the surgical and the non-surgical group will be compared to a retrospective matched control
group retrieved from the Swespine register, on which the Dialogue Support has not been used. The primary outcome
measure is global assessment regarding leg/arm pain in the surgical treatment group. Secondary outcome measures
include patient satisfaction, Oswestry Disability Index (ODI), EQ-5D, and Numeric Rating Scales (NRS) for pain. In the
non-surgical treatment group primary outcome measures are EQ-5D and mortality, as part of a selection bias analysis.

Discussion The findings of this study may provide evidence on whether the use of an advanced digital decision tool
can alter patient-reported outcomes after surgery.

Trial registration The trial was retrospectively registered at ClinicalTrials.gov on April 17th, 2023, NCT05817747.
Protocol version 1.
Trial design Clinical multicenter trial.
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Introduction

Advancements in computational power has enabled the
application of numerous Machine Learning (ML) based
prediction models within the field of degenerative spine
surgery [1, 2]. Most of these have undergone internal
validation, however few are externally validated. ML is a
domain within artificial intelligence (AI) that uses algo-
rithms and input data to make a prediction or a classifica-
tion [3].

Data in health care registers provide a ground for fur-
ther development of personalized predictive models in
medicine [4]. These big data sets can be used in machine
learning and statistical modeling to identify patterns and
relationships that might aid in predicting outcome [5].

The Swespine register features about 155 000 index
surgeries. Degenerative lumbar surgery account for 85%.
The national coverage is 97%, completeness about 85%,
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and one-year follow-up rate is just below 70% [6]. The
register uses a standardised form to collect the data from
all participating centres.

The Dialogue Support is a web-based tool based on
Swespine data (Fig. 1). Its purpose is to guide during the
meeting between spine surgeons and patients leading
to the shared decision making whether to opt for surgi-
cal treatment or not. The Dialogue Support is a patient-
specific prediction tool constructed with the help of a
logistic regression model that predicts postoperative
outcome at one year after surgery based on patient char-
acteristics, which has been shown to alter outcome after
spinal surgery (Table 1) [7]. The Dialogue Support offers
a prediction algorithm for cervical radiculopathy (CR)
and lumbar spinal stenosis (LSS) [8]. The predictions are
presented in two patient-reported outcome measures
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Fig. 1 The prediction model Dialogue Support as it appears on-line. The patient characteristics are filled out under “Basic information”and “Back-specific”
information on the left, and the prediction of outcome is visualized on the right. Screenshot from the Dialogue support (available at: https://app.molnify.

com/app/7waqw6owgrznr/6bkaqc6l4bs7q)
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Table 1 Independent variables in the swespine dialogue support, which also serve as baseline characteristics

Clinical setting

Age

Sex

Not employed

Sick pension
Retirement

Smoker

Previous spine surgery
Comorbidity

EQ-5D index

Walking distance

Pain duration leg

Pain duration back
Preoperative pain leg
Preoperative pain back
ODI/NDI

University hospital/Private hospital

Years

Man/Woman

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

-0.59-0.99

More than 1 km/0.5-1 km/100-500 m/0-100 m

No pain/Less than 3 months/3-12 months/1-2 years/ more than 2 years
No pain/Less than 3 months/3-12 months/1-2 years/ more than 2 years
NRS 0-10

NRS 0-10

0-100/0-50

Oswestry Disability Index (ODI). Eurogol-5-Dimensions quality of life questionnaire (EQ-5D). Numeric Rating Scales (NRS). Neck disability index (NDI). Comorbidity: Heart disease,
neurological disease, cancer, other disease affecting walking distance and other disease giving pain.

(PROM): Global Assessment (GA)
Satisfaction.

LSS is a degenerative condition where changes in the
discs, ligamentum flavum and facets joints causes a nar-
rowing of the lumbar spinal canal which may result in,
pseudo-claudication, and or radiculopathy in the lower
extremities [10]. CR is also caused by degenerative
changes leading to compression of one or several nerve
roots in the cervical spine with clinical manifestations
including pain, sensory or motor deficits and diminished
reflexes in the upper extremities [11].

The predictive precision of the Dialogue Support was
moderate on the individual level, as demonstrated with
an Area Under Curve (AUC) ranging from 0.67 to 0.68, in
the validation data set during development [8]. An exter-
nal validation on Danespine register data found similar
AUC values for LSS [12]. The usability in clinical practice
for the proposed models are yet to be tested.

Less than 2/3 of patients undergoing spinal surgery
report significant improvement with postoperative out-
come according to GA [6]. This relatively low success rate
may be attributed to factors such as comorbidity, age, and
socioeconomics, but also reflects the difficulty in assess-
ing which patients will benefit from surgery and who will
not. The aim of this study is to determine if the use of the
Dialogue Support alters patient-reported outcome com-
pared to current practice in patients diagnosed with lum-
bar spinal stenosis or cervical radiculopathy.

[9] and Patient

Methods

Study setting

A prospective, multicenter clinical trial where partici-
pants will be assessed at baseline upon recruitment and
at one-year follow-up. The Dialogue Support will be
used on all participants when surgeon and patient decide

upon either surgical or non-surgical treatment. The CR
and LSS patients will be collected and compared sepa-
rately, see Fig. 2. The one-year postoperative outcome
of the surgical group will be compared to the outcome
of a retrospective control group consisting of previously
operated individuals from before the introduction of the
Dialogue Support. The non-surgical group will be com-
pared to a cohort of previously operated individuals from
before the introduction of the Dialogue Support regard-
ing quality of life, to investigate if the Dialogue Support
deselects patients that would have benefitted from an
operation.

Eligibility criteria

The patients are recruited from eight different clin-
ics, two university hospitals and six private clinics. In
Sweden, most of the routine surgery on patients with
low comorbidity is conducted in private clinics, while
patients with more advanced disease spectra are oper-
ated in hospitals with access to intensive care units, i.e.,
university hospitals [6].

All patients above 18 years of age, who are referred
to one of the participating clinics regarding surgery
for LSS or CR with an MRI examination within the last
12 months confirming the diagnosis, concurrent with
symptoms described by the referring physician, will be
screened for eligibility. The patients will receive a writ-
ten study information by mail, an informed consent form,
and a request to kindly arrive at the outpatient clinic
approximately 30 min before the doctor appointment to
have sufficient time to fill out the baseline questionnaire
needed to run the Dialogue Support algorithm (Table 1).

At the end of the appointment the surgeon will decide
if the patient is to be included in the study or not relative
to the inclusion and exclusion criteria. Excluded patients
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Assessment by spinal surgeon for
1. lumbar spinal stenosis (LSS) or
2. cervical radiculopathy (CR)
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Fig. 2 Study flow chart

will be informed on their exclusion from the study as
well as the rationale for exclusion. All data collected on
excluded patients will be deleted from the database and
will not be used for any analysis.

Participants will be excluded if another condition is
found to be the reason for the symptoms, or if there is
a need for further investigation that prevents inclusion
within one month of the visit at the outpatient clinic. This
time limit was set due to practical reasons.

Interventions

If the patient is included the Dialogue Support is used as
a complement to routine practice as the surgeon informs
about surgical and non-surgical treatment options. The
patient will thereafter be put into either of the two treat-
ment arms (ie., surgical, or non-surgical treatment)
according to what has been agreed upon between spine
surgeon and patient (Fig. 1). The non-surgical group will
follow the usual care recommendations including physio-
therapy and other pain-relieving treatment.

Non-surgically treated groups: Control groups:

Usual practice recommendations
of physiotherapy and medical
treatment of either

Controls will be found using
covariate adjusted multivariate
analysis of patients operated for

1. lumbar spinal stenosis or 1.
2. cervical foraminal stenosis 2.

lumbar spinal stenosis or
cervical foraminal stenosis

obtained from the Swespine
register to detect occurence of
selection bias

Outcome measures:

EQ-5D and mortality

The non-surgical group will receive a follow-up ques-
tionnaire one-year after inclusion and the surgical group
will be followed-up one-year post-surgery. One reminder
will be sent.

The control group will consist of patients registered in
Swespine within the last five years (2014—2018), before
the Dialogue Support was made publicly available. The
patient-reported outcomes of surgery at the one-year fol-
low-up for LSS and CR respectively have been stable dur-
ing the last decade and the use of a retrospective control
group is therefore considered acceptable [6].

Outcome variables

Surgical treatment group

The primary outcome measure is GA, which was used for
the power calculation. GA is a retrospective single-item
question (“How is your back/leg or neck/arm pain today
as compared to before the surgery?”), with six response
options (no leg pain before surgery/completely gone/
much better/slightly better/unchanged/worse) [9]. GA
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has been found to be equivalent to multi-item PROMs
[13]. In the analyses, GA will be dichotomized into suc-
cessful outcome (completely gone/much better) and not
successful outcome (slightly better/unchanged/worse).
The percentage of successful outcome in the surgery
group and the control group will be compared.

Secondary outcomes are Satisfaction, the Oswestry
Disability Index (ODI), the Neck Disability Index (NDI),
the Euroqol-5-Dimensions quality of life questionnaire
(EQ-5D), Numeric Rating Scales for back/neck and leg/
arm pain respectively (NRS), and mortality.

Like GA, the variable Satisfaction is also a retrospec-
tive question (“How is your attitude to the results of
your undertaken back/neck surgery?”) using a Likert-
scale with the response options (satisfied uncertain/dis-
satisfied). ODI assesses the impact of lumbar pain on a
patient’s physical function. It consists of ten questions
concerning intensity of pain, ability to care for oneself,
lifting, ability to walk, ability to sit, ability to walk, sex-
ual function, social life, sleep quality and ability to travel
[14]. ODI is one of the most common outcome variables
regarding back pain. NDI is used to assess the self-rated
disability in patients with neck pain consisting of ten
questions scaled from 0 to 5 concerning pain-intensity,
ability to care for oneself, lifting, reading, headache, con-
centration, working, driving, sleep and recreational activ-
ity. NDI is one of the most common outcome variables
in studies on cervical radiculopathy [15]. The EQ-5D
is a validated instrument to assess quality of life [16]. It
describes health in 5 dimensions: mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression.
The EQ VAS scale measures health state on a scale from
0 to 100. The EQ-5D is presented either as an index or by
each separate dimension. The NRS is a common way of
grading pain intensity and is presented to the patient as a
line with numbers from 0 to 10 and the patient is asked to
grade their pain intensity where zero is no pain and ten is
maximal pain [17].

Minimal Important Change (MIC) is the minimal level
of change that is considered meaningful to patients.
MIC-values were previously calculated for NRS (NRS-
back 27> NRSj¢; 3.2, NRS . 1.2 and NRS,,,, 1.3), ODI
[18] and NDI [3, 5, 18—20]. The use of MIC estimate for
EQ-5D is discouraged as the measurement error (i.e., the
smallest detectable change) has been found to be consid-
erably larger than the MIC value [19].

Non-surgical treatment group

The outcome of the non-surgical group will be studied for
selection bias purposes. There is a risk that patients with
a predicted low probability of a successful outcome of
surgery will be allocated to the non-surgical group even
though he or she might have been better off with surgery.
Therefore, EQ-5D and mortality will be assessed and
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compared to a previously surgically treated cohort with
similar baseline characteristics. The choice of EQ-5D
assumed that quality of life would be the most important
aspect for this group of participants. Since MIC estimates
for the EQ-5D are unreliable, group comparisons will be
made by reporting on changes in index-values and in EQ-
VAS scores between baseline and follow-up. Changes in
dimension levels will be visualized in bar charts.
Mortality at one-year follow-up will also be estimated
in these groups because a higher level of mortality in the
non-surgical group compared to its surgically treated
control group could indicate that surgeons may have cho-
sen not to operate patients, they considered to be frailer.

Participant timeline
A visit at the spine surgeon outpatient clinic is approxi-
mately 30 min. Since approximately 15 min is required
for the patient to fill out the baseline variables needed to
run Dialogue Support algorithm, that is performed inde-
pendently ahead of the visit with the surgeon to avoid
risk of performance bias. Hence, during 2021, a study
database was constructed enabling the baseline variables
- filled out by each participant right before the appoint-
ment with the spine surgeon — to be incorporated into
the Dialogue Support algorithm. This way, the prediction
values of each study participant would be readily avail-
able as patient and surgeon decide upon treatment.
Inclusion in the study began in the spring of 2022 and
is set to be finished in 2025 as shown in Table 2. Follow-
up is at 12 months after surgery or 12 months after the
decision of non-surgical treatment.

Sample size

Today, approximately 65% of the patients with CR and
53% with LSS registered in Swespine report a successful
outcome (i.e., responded “pain free” or “much improved”
on GA arm pain and GA leg pain respectively) after sur-
gery for degenerative spine conditions [6]. A 10% unit
increase in successful outcome (i.e., a 75% and 63% suc-
cess rate respectively) was considered an indication of
the tool affecting the outcome. For the sample size cal-
culations, we used standardized difference as provided by
Altman and Fisher’s exact test [21]. When power was set
at 80% and the significance level at 0,05, the CR surgically
treated group would require 348 patients and the LSS
surgically treated group would require 401 patients. With
an estimated drop-out at follow-up of approximately
20%, the size increased to 435 patients in the CR group
and 500 in the LSS group, see Fig. 2.

Inclusion in the non-surgery group will end when 435
and 500 participants have been included in each corre-
sponding surgically treated group. Power was not calcu-
lated on this group since the purpose for collecting these
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Table 2 Study activities
Staff member Prestudy Study Fol-
screen- visit low-
ing and up 1
consent year
Participant referred to spine clinic for assessment of Lumbal Spinal Stenosis or Cervical Referral reviewing X
Radiculopathy surgeon
MRI<1 year old concurring with symptoms according to referral Referral reviewing X
surgeon
Written participant information and consent form sent to patient Medical secretary X
Participant fills out baseline variables in waiting room before clinical assessment by surgeon
Dialogue Support prediction of outcome is discussed as patient and surgeon decide upon  Surgeon X
treatment
Follow-up form sent to participant Swespine administration X

(for surgical treatment)
Study administration (for
non-surgical treatment)

Magnetic resonance imaging (MRI)

participants is to monitor any selection bias. The size of
the group is estimated to be approximately 150.

The experimental groups will be compared to patients,
registered in Swespine during 2013-2018 (i.e., before
the introduction of the Dialogue Support), using multi-
variable regression methods as well as propensity score
matching (see below). The use of these statistical meth-
ods is considered appropriate since the number of LSS
patients reporting at the one-year follow-up has exceeded
5000 each of these years and the number of CR patients
exceeded 500. Thus, the chance of finding suitable con-
trols should be more than fair.

Recruitment

As stated above, all patients referred to the clinics for LSS
or CR will be screened for inclusion. Further clinics may
be approached and included if the targeted sample size
shows to be difficult to collect within the time plan.

Data collection methods

Data on the experimental groups are collected prospec-
tively and will be stored in the Swespine database, where
a specific registration application has been created for
the inclusion of participants (see Participant timeline).
Data on the control groups will be collected retrospec-
tively from Swespine.

Mortality in both the experimental, control and non-
surgical groups will be acquired from the Swedish
National Cause of Death Register [22].

A controller will ensure that the patients receive the
correct follow-up. The controller will also see to that any
crossovers receive the correct follow-up questionnaires.

Data management

All data will be collected electronically through the Swes-
pine registration application created for the trial. The
data will be stored on the Swespine servers which have a

high level of security complying with necessary national
laws for patient data [23].

Analysis populations

The analysis populations for the main analysis of the sur-
gical group, as well as of the non-surgical group, will con-
sist of full analysis set (FAS) individuals. Time until death
will be performed on all participants.

Statistical methods
Data analysis will be performed after the entire sample
has been collected. Analysis will be performed using SAS
Software version 9.4 or later (SAS Institute Inc., Cary,
NC, USA). The significance level is established at 0.05
and the confidence interval is set at 95%. The surgically as
well as the non-surgically treated groups will be matched
to control groups with similar patient characteristics on
which the Dialogue support has not been used. Both pro-
pensity score-matching and a covariate-adjusted multi-
variate regression model will be performed. The adjusted
analysis will be the primary analysis while the propen-
sity-score-matching will be used as a supportive analysis
to validate the strength of the analysis. Propensity-score
matched analysis is expected to have lower power.
Baseline variables will be presented using mean (+stan-
dard deviation), or median and interquartile range or
range as appropriate, or as counts (percentages). Base-
line variables will be compared between the study pop-
ulation and the control group. For difference between
two groups, ordered categorical variables will be ana-
lyzed using Mantel-Haenszel chi-square trend test, non-
ordered by Pearson chi-square test and dichotomous by
Fisher’s exact test. Continuous variables will be com-
pared between two groups using student t-test or Mann-
Whitney U test depending on the variable distribution.
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Covariate-adjusted multivariate model

A covariate-adjusted multivariate model will be applied
to compare the surgery group with the control group.
All baseline characteristics used in the Dialogue Sup-
port (see Table 1) will be used as covariates. The correla-
tion between the baseline characteristics has previously
been examined during the creation of the Dialogue Sup-
port [8]. The relative difference between the groups will
then be calculated using a multivariable logistic regres-
sion model where the GA and Satisfaction will be set as
dependent variables and the covariates as independent
variables together with group variable as the main effect
variable. C-statistics and Hosmer-Lemeshow test will be
calculated for the model performance and goodness-of-
fit, respectively.

Propensity score matching

A propensity score matching will also be used to bal-
ance the observed covariates simultaneously between the
groups to improve the crude estimate of the effect of the
Dialogue Support. The statistician will create a logistic
regression studying probability for surgery using the Dia-
logue Support vs. not using the Dialogue Support based
on patients’ baseline characteristics (see Table 1) which
will be used to derive the propensity score. As a match-
ing algorithm a 1:1, nearest neighbor matching where
each patient in the observed group will be compared to
a unique patient in the control group based on the near-
est propensity score. The optimal caliper width will be
achieved by calculation 0.2 of the standard deviation
of the logit of the propensity score [24]. To validate the
model, the significance and standardized mean difference
of propensity scores between the pre- and post-matched
samples will be compared. Logistic regression analysis
will then be performed to assess the effect on the primary
outcomes of Global assessment and satisfaction. Hos-
mer-Lemeshow test and C-statistics will be calculated for
the regression model to measure the goodness of fit and
discriminative ability respectively [25].

Selection bias analysis

Analysis between the non-surgical group and a matched
control group will be performed to study if any differ-
ences in results may depend on selection bias. Thus,
changes in the EQ-5D between baseline and follow-up
will be calculated. Both the index, as well as the EQ-VAS,
and separate dimensions will be analyzed. Whether any
statistically significant changes are also clinically relevant
will be difficult to conclude in the absence of MIC esti-
mates. However, it will be possible to make comparisons
to the normal age-matched Swedish population, and
the matter will be deliberated in the Discussion section.
The selection bias analysis will be performed using lin-
ear models if the dimension has a normal distribution or

Page 7 of 10

Mann-Whitney U test if the dimension does not have a
normal distribution [26].

A Cox regression analysis will be performed on time to
one-year mortality between the non-surgically and sur-
gically treated groups, adjusted for covariates that differ
between the groups and that are significant predictors
to the outcome, i.e., per definition being confounders.
Assumption of proportional hazards will be checked.
In case the assumption is not met, a method including
the follow-up time in the model will be used, such as
extended Poisson regression. Effect size will be presented
by hazard ratios and their 95% CI.

Missing data

Age, and number of screening failures, i.e., patients who
declined inclusion, will be noted at each participating
clinic.

As study participants as well as spine surgeons fill out
the digital study forms, all the required data must be
imputed to proceed to the study version of the Dialogue
Support. Therefore, no missing variables in the baseline
should occur.

A controller will ensure that the surgeons fill out the
surgery form and that it is registered in the database.

All participants will receive their follow-up question-
naire after one year. One reminder will be sent. If the
participant does not answer the follow-up they will be
excluded from the principal analysis, mortality analysis
will be performed. Hence, multiple imputation methods
will not be used.

A missing data analysis will be performed on patients
that are lost to follow-up to study if their characteristics
differ from the participants completing follow-up.

Discussion

Terms like AI, machine learning and big data are now
imbuing everything around us and are revolutionizing
the collection and processing of data in a way unimagina-
ble only a few years ago. Al utilization can now be found
in the production industry, the academia, the transpor-
tation sector and the financial and judicial systems [27]
and there is no denying that it soon will be a prominent
feature also in the healthcare system. ML applications
are becoming increasingly important in decision mak-
ing [27], and when employed within health care, war-
rant a high level of usability and interpretability to gain
acceptance, as they are intended as an aid in potentially
life changing decisions. However, to the layman, it is not
intuitive how these systems work or how they reach their
conclusions and there is a risk that an ML function will
make decision-making and information collection harder
to understand and grasp and also to trust, if the under-
lying algorithms are not sufficiently understandable [28].
The Dialogue Support has the prospective to make large
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amounts of data interpretable for surgeons and individual
patients, potentially enhancing the accuracy of the pre-
dicted outcome and making more informed decisions
possible. By studying the effects of this already existing
algorithm, an important step towards an implementation
of ML within the medical field is taken and the results
may be used to improve the development of these more
advanced deep learning algorithms in a desired direction.

Many predictive models have been proposed within
degenerative spine surgery and as most of these models
are only internally validated their use is limited, since
the impact on the outcome of surgery is unknown [1].
If the current trial demonstrates that patients to a larger
degree have a better outcome when the Dialogue Support
was used preoperatively, one can attribute this difference
between study participants and the retrospective control
group to the use of the algorithm, as the patient-reported
postoperative outcome has been stable for the past 10
years in Swespine data for LSS and CR patients, i.e. there
is a low risk of difference due to other factors such as
improvements in surgical technique [29].

A prospective non-randomized trial design was
selected over the gold standard randomized controlled
trial (RCT) as the Dialogue Support has been publicly
available since 2019 and may consequently be accessed
by study participants before or during the trial, leading
to potential bias. The advantage of an RCT would have
been that the effect of the Dialogue Support could have
been studied with less potential confounders and bias,
had the participants not been able to access the Dialogue
Support. This is a limitation to the current trial. Another
limitation is the absence of MIC value for the EQ-5D,
making it unclear whether statistically significant score
change provides clinically relevant improvement for the
individual patient.

Considering the limited resources within most health
care systems, health care professionals and policy mak-
ers should strive to use all available tools to maximize
the beneficial effect on the population. When predicted
outcome is individualized and reliable, patients with
high probability of improvement can proceed to surgery,
whereas patients with comorbidity can refrain from spi-
nal surgery if probability of postoperative improvement
is low, thereby avoiding the risks associated with spinal
surgery. In addition to positive effects for the individual
patient, there may be a financially beneficial consequence
on the health care system. This will be the largest exter-
nal validation of a prediction model within degenerative
spine surgery to date.

By conducting a multicenter study including both pri-
vate and public hospitals in several different regions of
Sweden, an indicative sample of the population will be
collected, providing a strong validation of the Dialogue
Support. A continuous inclusion of other healthcare
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providers from different parts of Sweden will be per-
formed during the trial period.

When using a predictive algorithm there is a significant
risk of selection bias, as the surgeon might be more prone
to recommend non-surgical treatment if the predicted
probability of successful outcome is poor. The current
trial will examine this group of patients, and by com-
paring their quality of life and mortality with surgically
treated patients, assess if there is indeed a selection bias
when using a predictive algorithm [30].

The hype regarding Machine Learning is hard to miss.
The question is if it can live up to our expectations. The
term is broad and covers a multitude of applications. The
Dialogue Support is based on a regression model, with an
annual update of the database. A further development of
the tool is intended, but first, its effects in clinical prac-
tice should be tested.

A natural course of development of the Dialogue Sup-
port would be an “upgrade” to a ML model. However, the
potential influence of ML-based prediction models on
the surgeon-patient shared decision-making process is
not known and is according to a recently published scop-
ing review yet to be studied [31]. An advantage of using a
classical logistic regression model like the one used in the
Dialogue support is that it may be easier to understand
and explain to patients as compared to a ML prediction
model, but this is an area that needs to be studied further
[32].

In summary, we hope that this study of the Dialogue
Support will provide evidence on whether the use of
an advanced digital decision tool can lead to a better
patient-reported outcome after surgery.
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