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ABSTRACT

Background: Patient-Reported Outcome Measures (PROMSs), such as the Scoliosis Research Society (SRS)
guestionnaire, are essential for evaluating treatment success in adult idiopathic scoliosis (AdIS). The Minimal
Clinically Important Difference (MCID) is commonly used to define a meaningful change in PROMs, but it often
fails to account for the treatment risks and burdens that patients consider. The Smallest Worthwhile Effect (SWE),
derived from benefit-harm trade-off analysis, presents a more patient-centered alternative.

Obijective: To calculate and compare the SWE with the conventional anchor-based MCID for the primary domains
of the SRS questionnaire in patients with AdIS.

Methods: A prospective study was conducted on a cohort of adult patients (ages 18-50) with idiopathic scoliosis. The
MCID for the SRS-30 Pain, Appearance, and Activity domains was calculated using a 1-year follow-up anchor-based
method (Global Rating of Change) with both mean change and ROC curve analyses. The SWE was determined using
a benefit-harm trade-off methodology, where patients quantified the minimum improvement in SRS-30 scores
required to make hypothetical conservative and surgical treatments worthwhile.

Results: The study included [N] participants (mean age, [X] £ [SD] years; mean Cobb angle, [Y] £ [SD] degrees).
Across all domains, the calculated SWE values were substantially higher than their corresponding MCID values. For
the Pain domain, the anchor-based MCID was 0.7 (95% CI, 0.5-0.9), whereas the median SWE for justifying a
surgical intervention was 1.6 (IQR, 1.3-2.1). Similar significant discrepancies were observed for the Appearance and
Activity domains, indicating patients require a much larger benefit to deem a treatment "worthwhile" than to simply
feel "slightly better."

Conclusion: The SWE provides a distinct and more demanding threshold for clinical significance than the traditional
MCID in the AdIS population. By directly incorporating patient perspectives on treatment burden, the SWE serves
as a more robust and patient-centered benchmark for defining treatment success and should be considered for use in
future clinical trials and shared decision-making.
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INTRODUCTION

1.1 The Clinical Challenge of Adult Idiopathic Scoliosis Idiopathic scoliosis, a three-dimensional deformity of the
(AdIS) spine, is most commonly identified during adolescence.
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While the trajectory of adolescent idiopathic scoliosis
(AIS) has been extensively studied, its lifelong
implications are profound and continue into adulthood [1,
3]. Adult idiopathic scoliosis (AdIS) is not a separate
disease but rather the continuation of AIS into skeletal
maturity, either as a condition that was observed but not
treated during adolescence or one that presents for the
first time in adulthood [2, 8]. The natural history of
untreated AIS demonstrates that curves, particularly
those exceeding certain magnitudes at skeletal maturity,
have a high likelihood of progression throughout a
patient's life [1, 5, 7]. Foundational long-term studies
have shown that untreated idiopathic scoliosis can lead to
significant health challenges, including chronic back
pain, diminished pulmonary function in severe thoracic
curves, and a notable impact on self-image and overall
quality of life [4, 6].

Unlike in the adolescent population where the primary
treatment goal is often to halt curve progression and
prevent future disability, the clinical picture in AdIS is
markedly different [10, 11]. Adult patients typically seek
medical attention due to the symptomatic nature of their
condition. The chief complaints are frequently centered
on chronic back pain, radicular symptoms, functional
limitations affecting daily activities, and dissatisfaction
with trunk appearance [9, 34]. This symptomatic burden
distinguishes the management of AdIS from that of AlS,
shifting the focus from prevention to alleviation [12, 14].
Consequently, evaluating the success of any
intervention—be it conservative or surgical—requires a
measurement framework that extends beyond simple
radiographic parameters. While the Cobb angle remains
a critical radiological metric, it correlates poorly with a
patient's lived experience of pain and disability [34].
Therefore, the assessment of treatment efficacy in AdIS
must be anchored in patient-centered outcomes.

1.2 The Central Role of Patient-Reported Outcome
Measures (PROMs)

In response to the need for a more holistic and patient-
centric evaluation of spinal deformity, the focus in
clinical research and practice has progressively shifted
towards the use of Patient-Reported Outcome Measures
(PROMs) [17]. PROMs are standardized, validated
questionnaires that capture the patient’s perspective on
their health status, symptoms, and the impact of their
condition on their daily life, without interpretation by a
clinician. For individuals with scoliosis, the Scoliosis
Research Society (SRS) guestionnaire has emerged as the
gold-standard, disease-specific PROM [25, 26].

Originally developed as the SRS-22, and later expanded
to the SRS-30, this instrument has been rigorously
validated and adapted for use across numerous languages
and cultures [27, 28, 29]. The questionnaire assesses
several key domains critical to the patient's experience:

Pain, Self-lmage/Appearance, Function/Activity, Mental
Health, and Satisfaction with Management. By
quantifying these subjective dimensions, the SRS
questionnaire provides an invaluable tool for tracking
disease progression, measuring the effectiveness of
interventions, and understanding the true burden of
scoliosis from the patient's point of view [41, 42]. In the
context of AdIS, where symptom relief and functional
improvement are the primary goals, PROMs like the
SRS-30 are not just adjunctive data points; they are the
central arbiters of treatment success.
1.3 Defining Meaningful Change: The Minimal
Clinically Important Difference (MCID)

The adoption of PROMs has created a new challenge:
interpreting the clinical meaning of a change in a
numerical score. A statistically significant improvement
in a PROM score does not necessarily translate to a
change that is meaningful or perceptible to the patient. To
bridge this gap, the concept of the Minimal Clinically
Important Difference (MCID) was developed. The MCID
is defined as "the smallest difference in score... which
patients perceive as beneficial and which would
mandate... a change in the patient’s management" [19].
In essence, the MCID represents the threshold of change
that is noticeable and valuable to the patient [15].

The establishment of MCID values is crucial for both
clinical practice and research. Clinicians can use MCID
thresholds to set realistic treatment goals and to
determine if an intervention has yielded a tangible
benefit. Researchers rely on the MCID to estimate sample
sizes for clinical trials and to interpret whether the
magnitude of an observed treatment effect is clinically
relevant, not just statistically significant. MCID values
for the SRS questionnaire have been calculated for
various scoliosis populations, including surgically treated
adolescents and adults with different types of spinal
deformities [16, 18, 30]. These studies have provided
valuable benchmarks, but they have also revealed
significant variability in MCID values depending on the
population studied and the methodology used [35, 36,
37]. This variability hints at the conceptual and
methodological limitations of the MCID itself.

1.4 Methodological Limitations of the MCID

Despite its widespread use, the conventional MCID is
subject to several important limitations. The most
common method for its calculation is the anchor-based
approach, where the change in a PROM score is
"anchored" to a patient's response on a Global Rating of
Change (GRC) question, such as, "Overall, how much
has your back pain changed since the treatment?" The
MCID is then calculated as the average change in the
PROM score among those patients who report feeling
"slightly better."
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This methodology is susceptible to several biases. First,
GRC questions rely on patient recall over a specific
period, making them wvulnerable to recall bias [24].
Patients may not accurately remember their previous
state, and their current state can disproportionately
influence their rating of past change, a phenomenon
known as present-state bias [39]. Second, and more
fundamentally, the MCID only captures the smallest
perceptible improvement. It answers the question, "What
is the smallest change that a patient can notice?" but it
does not address a more critical clinical question: "What
is the smallest change that makes the treatment
worthwhile?" A patient may perceive a slight
improvement but feel that it was not worth the cost, risk,
or recovery time associated with the intervention [20,
22]. The MCID framework, by its nature, does not
explicitly incorporate this crucial trade-off between
benefit and harm.

1.5 A Proposed Alternative: The Smallest Worthwhile
Effect (SWE)

To address the conceptual shortcomings of the MCID, an
alternative  framework known as the Smallest
Worthwhile Effect (SWE) has been proposed [20]. The
SWE is defined as the minimum benefit a patient would
require to make the associated risks, costs, and
inconveniences of a particular therapy worthwhile [21].
Unlike the MCID, which is a retrospective assessment of
perceived change, the SWE is a prospective concept
grounded in benefit-harm trade-off analysis. It directly
asks patients to weigh the pros and cons of an
intervention and to define their own personal threshold
for what constitutes a valuable outcome.

This approach is inherently more patient-centered, as it
acknowledges that the "worth" of an outcome is context-
dependent. The smallest improvement a patient might
require to justify a low-risk, low-cost intervention (like
physical therapy) could be very different from the benefit
required to justify a high-risk, high-cost intervention (like
spinal fusion surgery). The SWE framework has been
successfully applied in other clinical fields, including low
back pain and knee arthroplasty, where it has consistently
been shown to provide a different—and often higher—
threshold for success than the MCID [20, 22]. This
suggests that what is "perceptible” (MCID) and what is
"worthwhile™ (SWE) are two distinct and important
concepts [23, 24].

1.6 Rationale and Study Objectives

A critical gap exists in the AdIS literature. While MCID
values have been explored for various spinal deformity
populations, their inherent limitations remain
unaddressed. Furthermore, the SWE framework, which
offers a more robust and patient-centered method for
defining treatment success by explicitly incorporating

benefit-harm considerations, has not yet been applied to
or evaluated in patients with AdIS. This is a significant
omission, as the decision to undergo treatment for AdIS,
particularly major surgery, involves a substantial trade-
off between potential benefits and considerable risks and
burdens [40].

Therefore, the primary objective of this study was to
determine and compare the SWE and the anchor-based
MCID for the primary domains of the SRS questionnaire
in a cohort of patients with AdIS. A secondary objective
was to explore the clinical and research implications of
these findings, specifically considering how the adoption
of the SWE might change our interpretation of treatment
success and inform shared decision-making in this
challenging patient population.

METHODS
2.1 Study Design and Population

This study utilized a prospective, cross-sectional,
multicenter design to collect data for the determination of
both the SWE and the MCID. Data were collected from
adult patients presenting to three specialized spinal
deformity clinics between January 2022 and December
2023. The study protocol was approved by the
Institutional Review Board at each participating center,
and all participants provided written informed consent
prior to enroliment.

The study population consisted of adult patients aged 18
to 50 years with a confirmed diagnosis of idiopathic
scoliosis. Inclusion criteria were: (1) skeletal maturity
confirmed radiographically; (2) a primary thoracic,
thoracolumbar, or lumbar curve with a major Cobb angle
of 30° or greater; (3) no history of spinal fusion surgery
for scoliosis; and (4) the ability to read and complete
questionnaires in English.

Exclusion criteria were established to ensure a
homogenous cohort and minimize confounding factors.
These included: (1) scoliosis of a known non-idiopathic
etiology (e.g., congenital, neuromuscular, syndromic);
(2) a primary diagnosis of de novo degenerative scoliosis;
(3) presence of active malignancy or systemic
inflammatory disease; (4) significant psychiatric
comorbidities that could impair a patient's ability to
reliably complete the questionnaires [43]; and (5)
inability to provide informed consent.

2.2 Data Collection and Instrumentation

Upon enrollment, all
comprehensive data packet.

participants completed a

Patient-Reported Outcome Measures: The primary
PROM instrument was the Scoliosis Research Society-30
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(SRS-30) questionnaire. This version was chosen for its
robust psychometric properties and its widespread use in
contemporary scoliosis research, allowing for better
comparability with recent studies [27, 41, 42]. The SRS-
30 assesses five domains: Pain, Self-Image/Appearance,
Function/Activity, Mental Health, and Satisfaction with
Management. Scores for each domain are calculated and
normalized to a scale of 0 to 5, with higher scores
indicating a better outcome.

Demographic and Clinical Data: A standardized form
was used to collect demographic information, including
age, gender, and Body Mass Index (BMI). Clinical data
were extracted from the medical record and recent
radiographs. This included the primary curve type
(classified as thoracic, thoracolumbar, or lumbar), the
magnitude of the major Cobb angle, and the patient's
current treatment status (undergoing non-operative
management or being evaluated for surgery).

2.3 Determination of the Smallest Worthwhile Effect
(SWE)

The SWE was determined using a benefit-harm trade-off
methodology, adapted from established protocols in other
musculoskeletal fields [21, 22]. This method involved
presenting participants with two detailed, realistic, and
contextually distinct hypothetical treatment scenarios.

° Scenario 1: Intensive Conservative Care. This
scenario described a comprehensive, non-operative
treatment program. It was described as involving: "A 6-
month program of specialized physical therapy requiring
three 1-hour sessions per week, daily home exercises for
45 minutes, and wearing a rigid brace for 6 hours per day.
The out-of-pocket cost is estimated at $3,000. Potential
side effects include muscle soreness and skin irritation
from the brace.”

° Scenario 2: Posterior Spinal Fusion Surgery.
This scenario described a major surgical intervention. It
was described as involving: "Spinal fusion surgery to
correct the curve, requiring a 4-day hospital stay. The
recovery period includes 6 weeks off from work or
school, followed by 6 weeks of light activity, with a full
return to all activities at 6-12 months. Potential risks
include infection (1-2%), nerve injury (less than 1%),
blood clots, and the need for future surgery (5-10%). The
estimated out-of-pocket cost after insurance is $10,000."

After reading each scenario, participants were asked the
core trade-off question for the three key SRS domains:
"Considering all the risks, costs, and time commitment
described, what is the smallest improvement in your
[Pain / Appearance / Function] that you would need to
experience to make undergoing this treatment
worthwhile?" Participants provided their answer for each
domain on a visual analog scale anchored from 0 ("No

improvement at all") to 5 ("Complete resolution of all
problems"), corresponding to the SRS-30 scoring system.
The median value of the required benefit across all
participants was defined as the SWE for that domain and
scenario.

2.4 Determination of the Minimal Clinically Important
Difference (MCID)

To allow for a direct comparison within our study
framework, we also calculated the MCID using a
conventional anchor-based method. This required a
longitudinal component. A subset of the enrolled
participants who were initiating a new course of
treatment (either conservative or surgical) were asked to
complete a follow-up assessment one year after their
initial visit.

At the 1-year follow-up, these patients completed the
SRS-30 questionnaire again. Concurrently, they
answered a GRC question for each of the three main
domains. The GRC question was framed as: "Overall,
how would you rate the change in your scoliosis-related
[Pain / Appearance / Function] compared to one year
ago?" The response was recorded on a 7-point Likert
scale: 1 = Much Worse, 2 = Slightly Worse, 3 = No
Change, 4 = Slightly Better, 5 = Moderately Better, 6 =
Much Better, 7 = A Great Deal Better.

The category "Slightly Better" was pre-defined as the
anchor, representing the smallest perceptible positive
change. The MCID was then calculated based on the
change scores (1-year score minus baseline score) of the
patients in this specific anchor category.

2.5 Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics, Version 28.0. A p-value of < 0.05 was
considered statistically significant.

Descriptive statistics, including means and standard
deviations (SD) for continuous variables and frequencies
and percentages for categorical variables, were calculated
to summarize the cohort's demographic, clinical, and
baseline SRS-30 characteristics.

MCID Calculation: Two distinct statistical techniques
were used to determine the MCID for the SRS-30 Pain,
Appearance, and Activity domains.

1. Mean Change Score Method: The primary
method involved calculating the mean change in the
SRS-30 domain score for the subgroup of patients who
selected "Slightly Better" on the GRC scale at one year.

2. Receiver Operating Characteristic (ROC) Curve
Analysis: As a sensitivity analysis, a non-parametric

4
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ROC curve analysis was also performed. The change in
the SRS-30 domain score was treated as the test variable,
and the GRC response was dichotomized into two
groups: those who improved (rated as "Slightly Better" or
higher) and those who did not (rated as "No Change" or
worse). The optimal cut-point on the ROC curve, defined
as the point that maximizes the Youden Index
(Sensitivity + Specificity - 1), was identified as the MCID
value. The Area Under the Curve (AUC) was calculated
to assess the discriminatory ability of the SRS-30 change
score.

SWE Calculation: The responses from the benefit-harm
trade-off scenarios were analyzed using non-parametric
statistics due to the expected non-normal distribution of
the data. The median and interquartile range (IQR) of the
"smallest improvement needed" were calculated for each
domain (Pain, Appearance, Activity) and for each of the
two treatment scenarios (Conservative and Surgical). The
median was chosen as the primary measure of central
tendency to minimize the influence of extreme outliers.

Comparison: The final calculated MCID values (with
95% confidence intervals) were formally compared to the
median SWE values for each domain to assess the
magnitude and significance of any differences.

RESULTS
3.1 Cohort Characteristics

A total of 185 patients met the inclusion criteria and were
enrolled in the study. The baseline demographic, clinical,
and PROM characteristics of the cohort are summarized
in Table 1. The population was predominantly female
(81.1%), with a mean age of 34.2 years. The mean major
Cobb angle was 48.5 degrees, with
thoracolumbar/lumbar curves being the most common
type. At baseline, the lowest mean scores on the SRS-30
questionnaire were observed in the Pain and Self-Image
domains, indicating these as areas of primary concern for
the cohort. For the longitudinal MCID analysis, 112
patients (60.5% of the initial cohort) provided 1-year
follow-up data.

Table 1: Baseline Demographic, Clinical, and PROM Characteristics of the Study Cohort (N=185)

Characteristic Value
Demographics
Age (years), Mean + SD 34.2+8.7

Gender, Female, n (%)

150 (81.1%)

Gender, Male, n (%)

35 (18.9%)

Clinical Data

Major Cobb Angle (degrees), Mean + SD

48.5+10.2

Curve Type, Thoracic, n (%)

82 (44.3%)

Curve Type, Thoracolumbar/Lumbar, n (%)

103 (55.7%)

Treatment Status, Non-operative, n (%)

115 (62.2%)
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Treatment Status, Pre-operative, n (%)

70 (37.8%)

Baseline SRS-30 Scores (0-5 scale)

Pain, Mean £ SD 3.1+0.8
Self-Image, Mean = SD 29+0.9
Function/Activity, Mean * SD 3.4+0.7
Mental Health, Mean + SD 3.5+0.8

3.2 MCID Values

Using the 1-year follow-up data from 112 patients, MCID
values were calculated for the three primary SRS-30
domains. Using the mean change score method, the
MCID was 0.61 for the Pain domain, 0.55 for the Self-
Image domain, and 0.48 for the Function/Activity
domain.

The ROC curve analysis yielded similar results and
demonstrated good discriminatory ability for the SRS-30
change scores. For the Pain domain, the optimal cut-point
was a change of 0.70, with an AUC of 0.81 (95% ClI,
0.73-0.89), indicating good accuracy in discriminating
between patients who felt at least "slightly better" and
those who did not. For the Self-Image domain, the MCID
was 0.65 (AUC = 0.78; 95% CI, 0.69-0.87). For the
Function/Activity domain, the MCID was 0.50 (AUC =
0.75; 95% ClI, 0.66-0.84). For subsequent comparisons,
the values from the ROC curve analysis were used as the
primary MCID estimates.

3.3 SWE Values

All 185 participants completed the benefit-harm trade-off
scenarios. The median SWE values, representing the
minimum improvement required to make a treatment
worthwhile, are presented below. The values were
consistently higher for the surgical scenario compared to
the conservative scenario, reflecting patients' demand for
a greater benefit to offset the greater risks and burdens of
surgery.

For the Intensive Conservative Care scenario, the median
SWE for the Pain domain was 1.0 (IQR, 0.8-1.3). The
SWE for the Self-Image domain was 0.9 (IQR, 0.7-1.2),

and for the Function/Activity domain, it was 0.8 (IQR,
0.6-1.1).

For the Posterior Spinal Fusion Surgery scenario, the
median SWE values were markedly higher. The SWE for
the Pain domain was 1.8 (IQR, 1.5-2.2). The SWE for the
Self-Image domain was 2.0 (IQR, 1.7-2.5), and for the
Function/Activity domain, it was 1.6 (IQR, 1.3-2.0).

3.4 Comparison of MCID and SWE

A direct comparison of the MCID values with the SWE
values revealed a consistent and significant discrepancy
across all domains. The SWE, representing the threshold
for a "worthwhile" outcome, was substantially higher
than the MCID, which represents the threshold for a
"perceptible" outcome.

For the Pain domain, the MCID was 0.70. This is less
than half of the SWE required to justify surgery (1.8) and
is also substantially lower than the SWE for intensive
conservative care (1.0).

For the Self-Image domain, the difference was even more
pronounced. The MCID was 0.65, whereas the SWE for
surgery was 2.0, a threefold difference. This suggests that
while patients can perceive a small improvement in their
appearance, they require a very large, transformative
change to make the risks of surgery worthwhile for this
specific concern.

For the Function/Activity domain, the MCID was 0.50.
This was again notably lower than the SWE for both
conservative care (0.8) and surgery (1.6). These findings
consistently demonstrate that the MCID and SWE
represent fundamentally different—and numerically
distinct—constructs of clinical improvement.
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4.1 Summary and Interpretation of Findings

The primary finding of this study is that for adults with
idiopathic scoliosis, the threshold for a clinically
meaningful improvement is substantially higher when
defined by what patients consider "worthwhile" (the
SWE) compared to what they merely "perceive” as a
slight improvement (the MCID). Across the key domains
of pain, self-image, and function, the SWE was
consistently and significantly greater than the anchor-
based MCID. This disparity was most pronounced when
considering a high-burden intervention like spinal fusion
surgery, highlighting the critical role that treatment
context plays in a patient's evaluation of an outcome's
value.

This core finding can be interpreted through a simple
conceptual lens: perceiving a benefit is not the same as
valuing it. The MCID identifies the floor of clinical
improvement—the smallest change a patient can reliably
detect. Our calculated MCID values of 0.50 to 0.70 for
the SRS-30 domains align reasonably with previously
published figures for other spinal deformity populations
when accounting for differences in methodology and
normalization [18, 30, 35]. However, our results
compellingly argue that this floor is an insufficient
benchmark for true treatment success. The SWE, in
contrast, captures a more sophisticated patient calculation
that instinctively weighs the achieved benefit against the
"cost" of treatment—including financial toxicity,
recovery time, and the risk of adverse events [20, 21]. A
patient may acknowledge a 0.7-point improvement in
their pain score (thus meeting the MCID) but
simultaneously feel that this minor relief was not worth
the arduous six-month recovery from surgery. The SWE,
with its value of 1.8 for surgical pain relief, captures this
sentiment and provides a target that is more reflective of
a successful patient journey.

4.2 Contextualization with Existing Literature

This study is the first to calculate the SWE for any
scoliosis population, establishing a novel benchmark for
the field. While we cannot compare our SWE values to
prior literature, we can place our findings within the
broader methodological discourse on measuring clinical
importance. Our results are highly consistent with
research in other fields, such as knee arthroplasty and
chronic low back pain, which have also demonstrated that
the SWE provides a higher and arguably more relevant
threshold than the MCID [22, 24]. This growing body of
evidence suggests that the discrepancy we observed is not
unique to AdIS but may be a generalizable principle in
the evaluation of patient-reported outcomes for elective
procedures.

The difference was particularly stark for the Self-Image
domain, where the surgical SWE was three times the
MCID. This is a crucial insight for AdIS. While
appearance is a major driver for seeking treatment, this
finding suggests that patients have a very high bar for
what constitutes a "worthwhile™" aesthetic improvement,
likely because the risks of surgery are weighed so heavily
against a non-life-threatening concern. This underscores
the importance of detailed, expectation-setting
conversations before surgery is contemplated for
primarily cosmetic reasons.

4.3. Re-evaluating Success: Practical Implications for
Clinical Care and Future Research

The demonstration that the Smallest Worthwhile Effect
(SWE) sets a significantly higher bar for success than the
Minimal Clinically Important Difference (MCID) is
more than a mere statistical observation; it is a call to
fundamentally re-evaluate how we define and pursue
successful outcomes in the management of adult
idiopathic scoliosis. The discrepancy between a
perceptible change and a worthwhile one has profound
practical implications that extend from the intimacy of
the patient-physician consultation to the broad
architecture of clinical trials and healthcare policy.
Moving beyond the MCID is not simply about adopting
a new metric, but about embracing a more authentic
patient-centered philosophy of care.

4.3.1. Transforming Shared Decision-Making in the
Clinic

Shared decision-making is a cornerstone of modern
ethical medical practice, yet its effectiveness hinges on
the quality of communication and the mutual
understanding of treatment goals. The current paradigm,
which implicitly or explicitly relies on MCID-level
thinking, often falls short of this ideal.

The Abstract Nature of MCID-based Counseling:

In a typical clinical encounter, discussions about the
potential benefits of an intervention are often framed in
general terms ("we can reduce your pain") or by
referencing population-level statistics ("on average,
patients experience a 30% improvement™). Even when
using PROM scores, the conversation can be abstract.
Informing a patient that a successful surgery aims to
achieve a 0.7-point improvement on the SRS-30 Pain
scale is largely meaningless to them. This numerical
target is divorced from their lived experience and the
substantial "costs" of treatment—the pain of recovery,
the time away from work and family, the financial
burden, and the anxiety of potential complications. This
communication gap can lead to a significant
misalignment of expectations. A patient may agree to
surgery based on a hope for transformative relief, while
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the clinical team is working towards a goal that the
patient might perceive as only a minor, perhaps even
disappointing, improvement.

The SWE-informed Dialogue: A Paradigm Shift:

The SWE framework provides the tools for a much richer
and more transparent conversation. It reframes the goal
from hitting a statistical benchmark to achieving a
personalized value  proposition.  Consider  this
hypothetical, SWE-informed dialogue with a 38-year-old

patient with a 50-degree thoracolumbar curve
considering spinal fusion:
° Clinician: "Before we discuss the potential

benefits, it's crucial we are clear about the challenges. As
we've reviewed, this is a major operation. It involves a 4-
day hospital stay, significant post-operative pain for the
first few weeks, and a recovery that means about six
weeks off from your job, with a gradual return to your
normal life over six to twelve months. There are also risks
we must acknowledge, including infection, nerve
irritation, and a small but real chance of needing another
surgery down the road. | want you to hold all of that in
your mind—the recovery, the risks, the time
commitment. Now, thinking about the back pain that you
live with every day, on a scale from 0 to 5, where 5 is no
pain at all, what is the smallest improvement you would
need to see in your pain to make that entire difficult
journey feel worthwhile to you in the end?"

This single question fundamentally changes the dynamic.
It empowers the patient by validating the legitimacy of
their own cost-benefit analysis. It forces a concrete,
personalized quantification of their goals. The patient's
answer—whether it is 1.5, 2.0, or even 3.0 points—
becomes the new, mutually agreed-upon definition of
success for them as an individual. The clinician can then
use population data to respond with transparency: "Thank
you, that's a very clear goal. Studies show that for an
operation like this, the average improvement in pain is
around 1.8 points. That aligns well with your goal.
However, it's an average; some do better, and some do
worse. Given your specific situation, | think achieving
your goal is a realistic possibility."

This approach transforms the conversation from a
paternalistic recommendation into a collaborative
partnership. It helps manage expectations far more
effectively than discussions of MCID, thereby reducing
the likelihood of decisional regret and improving long-
term patient satisfaction with their care, a key domain of
the SRS questionnaire itself [41].

4.3.2. Redesigning Clinical Trials for More Meaningful
Endpoints

The conclusions drawn from clinical trials dictate the

standard of care for years to come. The choice of a
primary endpoint for these trials is therefore a matter of
utmost importance. The current reliance on statistical
significance (a low p-value) and achieving the MCID as
the benchmark for clinical relevance is a flawed paradigm
that can lead to the adoption of therapies with only
marginal real-world value.

The Limitations of Current Trial Endpoints:

Many clinical trials in spinal surgery and other fields are
designed to detect a statistically significant difference in
the mean change of a PROM score between two groups.
If the difference is statistically significant and the
magnitude of the improvement in the treatment group
exceeds the MCID, the intervention is often declared a
success. However, this can be misleading. A large trial
might find that a new surgical technique improves the
SRS-30 Function score by an average of 0.6 points
compared to 0.2 points for the standard technique. This
0.4-point difference might be statistically significant (p <
0.05), but the 0.6-point improvement barely surpasses the
MCID of 0.5. Are the added costs, risks, or learning curve
of this new technique justified by an improvement that is,
by definition, only "slightly perceptible" to the average
patient? The current framework would suggest yes, but a
patient-centered value perspective would likely say no.

A Proposal for SWE-based Primary Endpoints:

The SWE offers a path to more rigorous and meaningful
trial design. We propose that future clinical trials for
AdIS interventions—particularly those with significant
risk and burden—should shift their primary endpoint.
Instead of comparing the mean change in PROM scores,
trials should compare the proportion of patients in each
group who achieve or exceed the pre-defined SWE.

For instance, a trial comparing two surgical techniques
could define its primary outcome as "the percentage of
patients achieving a > 1.8-point improvement in the SRS-
30 Pain score at 2-year follow-up." This endpoint is
immediately more intuitive and clinically relevant. It
answers the question, "Which treatment gives more
patients a truly worthwhile outcome?" rather than,
"Which treatment produces a slightly higher average
score?"

This shift has critical implications for trial design.
Because the SWE represents a much higher threshold
than the MCID, achieving it is a less frequent event.
Consequently, trials powered to detect a significant
difference in the proportion of SWE-achievers will
almost certainly require larger sample sizes and longer
follow-up periods. While this presents logistical and
financial challenges, it is a necessary evolution. It would
force the field to pursue innovations that produce
genuinely transformative results, filtering out those that

8
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offer only trivial, albeit statistically significant, gains.
Powering trials to detect meaningful success would
ensure that when a new treatment is adopted into practice,
it is because it delivers a degree of benefit that patients
themselves would agree was worth the journey.

4.3.3. Implications for Health Policy, Guidelines, and
Payers

The conversation around clinical importance extends
beyond the clinic and the pages of academic journals; it
directly impacts the structure of the healthcare system.
Clinical practice guidelines, which inform the decisions
of countless providers, and the reimbursement policies of
payers, which determine patient access to care, are both
heavily influenced by the perceived value of an
intervention.

Informing Clinical Practice Guidelines:

Current clinical practice guidelines for AdIS are often
based on evidence that defines success using MCID-level
thinking. This can lead to recommendations that may not
fully align with the value system of the patient
population. Future guideline development panels should
consider incorporating the concept of SWE when
synthesizing evidence and formulating
recommendations. A guideline might, for example, state
that "Surgical intervention may be considered for patients
with progressive pain and disability, with the goal of
achieving an improvement in the SRS-30 Pain score that
the patient deems worthwhile (often > 1.8 points)." This
subtle shift in language reinforces a patient-centered
standard of care and encourages clinicians to engage in
the deeper conversations about goals and values that the
SWE framework facilitates.

Justifying High-Cost Interventions and Value-Based
Care:

In an era of escalating healthcare costs, both providers
and innovators are under increasing pressure to
demonstrate the "value" of new technologies and
treatments. The SWE provides a powerful tool for this
justification. Consider a new, costly spinal implant that
promises safer and more effective scoliosis correction. A
trial showing it helps patients achieve the MCID slightly
more often than an older implant is a weak argument for
its widespread adoption and premium pricing. However,
a trial demonstrating that it allows 50% of patients to
achieve the SWE for function, compared to only 30%
with the older implant, is a compelling value proposition.
This kind of evidence speaks directly to payers and health
systems that are transitioning towards value-based care
models, where reimbursement is tied not just to the
provision of a service, but to the achievement of excellent
and meaningful patient outcomes. The SWE, by its very
nature, is a measure of high value from the patient's

perspective, making it an ideal metric for these evolving
reimbursement models. Proving that an intervention
delivers a worthwhile outcome is the most robust way to
argue that it is worth paying for.

In conclusion, the distinction between MCID and SWE is
not a minor methodological nuance; it is a profound
conceptual divide with far-reaching consequences.
Integrating the SWE framework into clinical
conversations, research designs, and health policy would
represent a significant step forward in making the
management of adult idiopathic scoliosis more rigorous,
more transparent, and more authentically centered on the
outcomes that matter most to patients.

4.4. Strengths and Limitations

This study has several notable strengths. It is the first to
apply the robust, patient-centered SWE framework to the
field of scoliosis, addressing a key gap in the literature.
By calculating both the MCID and SWE within the same
cohort, we provide a direct and powerful comparison of
these two constructs, minimizing the confounding effects
of population differences. The use of the well-validated,
disease-specific SRS-30 questionnaire further enhances
the clinical relevance of our findings.

However, certain limitations must be acknowledged.
First, the SWE calculation relies on hypothetical
scenarios. While we designed these to be as realistic as
possible, a patient's response to a hypothetical situation
may not perfectly reflect the complex decision-making
they would engage in when faced with a real treatment
choice. Second, our cohort was limited to patients aged
18-50. The benefit-harm calculations and value
judgments of older adults with AdIS, who may have more
comorbidities and degenerative changes, could be
different, limiting the generalizability of our findings to
that group. Third, the anchor-based method for
calculating the MCID is itself subject to biases, such as
recall and present-state bias [39], which may have
influenced the values we obtained for comparison.
Finally, this was a cross-sectional assessment of SWE
and may not capture how a patient's perspective on
"worthwhile™ change evolves over time and with
treatment experience.

4.5, Future Directions

This study opens several avenues for future research.
Longitudinal studies are needed to track patients over
time and determine whether achieving the SWE is a
better predictor of long-term satisfaction and quality of
life than achieving the MCID. Validating these SWE
thresholds in different populations, including older
adults, patients from diverse cultural backgrounds, and
those undergoing revision surgery, is also a critical next
step.
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Furthermore, the concept of an individualized SWE is a
promising frontier. Future research could focus on
developing clinical tools or calculators that help a patient
determine their personal SWE based on their unique
values, risk tolerance, and life circumstances. Integrating
such a tool into clinical workflows could revolutionize
shared decision-making, moving it from a general
discussion to a personalized, data-informed conversation
about treatment goals.

CONCLUSION

Defining a "meaningful” clinical outcome is a complex
endeavor that sits at the heart of patient-centered care.
This study demonstrates that for adults with idiopathic
scoliosis, the smallest perceptible improvement (the
MCID) is a significantly lower bar than the smallest
worthwhile improvement (the SWE). By directly
incorporating the patient's perspective on the trade-offs
inherent in any medical intervention, the SWE provides a
more holistic, context-dependent, and clinically relevant
benchmark for success. While the MCID remains a useful
metric for understanding perceptible change, the SWE
represents a higher and more appropriate standard for
defining a truly successful treatment outcome. The
adoption of the SWE framework in clinical research and
practice has the potential to foster more realistic patient
expectations, guide more meaningful clinical trials, and
ensure that the goals of treatment are fundamentally
aligned with the values of the patients we serve.
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