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Abstract

Background: Minimal clinically important differences (MCIDs) increase patient-reported outcome measure (PROM)
utility by defining benchmarks of meaningful improvement. The threshold for appreciable improvement may be unique
to specific patient characteristics. To help establish benchmarks and improve evaluation of patient progress, this study
investigates whether surgery type and demographic characteristics impact MCID.

Methods: All foot and ankle patients within a single institution’s PRO registry were screened. Patients without preoperative
or = |80-day follow-up in PROMIS physical function (PF) Computer Adaptive Test (CAT) (v2.0) and pain interference
(PI) CAT (vl.1) were excluded. Foot and Ankle Single Assessment Numeric Evaluation (FA SANE) was used as an anchor
for MCID calculations. MCID was compared across | | foot and ankle surgical categories, reported sex, body mass index
(BMI), and social deprivation index (SDI).

Results: We included 1243 patients with an average follow-up of 456 * |76 days. Patients significantly improved in PF by
82 = 10.9 (P < .00l) and Pl by -8.1 = 9.5 (P < .001). Global MCID estimates for PF and Pl were 5.5 (95% CI 4.9, 6.0)
and —5.8 (95% CI 5.3, —6.3), respectively, when anchored against FA SANE. The MCIDs using a /2 SD distribution-based
method were 5.5 and —4.8, respectively. Surgery type greatly affected MCID, ranging from 2.3 and —3.8 for hardware
removals to 15.7 and —9.8 for small soft tissue surgeries. MCID differences across reported sex, BMI, and SDI never
exceeded 1.9 points.

Conclusion: A 6-month postoperative improvement of = 5.5 and = —4.8 in PROMIS PF and Pl suggest meaningful clinical
differences from baseline. However, MCID values for PROMIS scales vary across foot and ankle surgeries and patient
characteristics, suggesting a global MCID for patient populations may not reflect the true threshold of meaningful change
for each individual patient. Anchoring to FA SANE allows physicians to more objectively gauge appreciable change in
patient-specific contexts.

Level of Evidence: Level lll, retrospective cohort study.

Keywords: minimal clinically important difference, PROMIS physical function, PROMIS pain interference, Foot and Ankle
SANE
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better define meaningful treatment effects that cannot be
otherwise captured by clinical assessments and significance
tests, 2032

There are 2 recommended methods for calculating the
MCID. Jaeschke et al'® first described an anchor-based
method which uses an independent anchor to define mean-
ingful improvement. These approaches are the most faithful
to the intended purpose of the MCID by being linked to
patient perception. Alternatively, distribution-based meth-
ods utilize a sample’s SD alone, most commonly % of the
SD, to derive MCIDs.%?

Because of substantial variability in PROMs collected
throughout orthopaedic subspecialties, MCID values tend to
be multifarious.”'®'83132 In foot and ankle, MCID values
have been described for PROMs including the Foot and
Ankle Outcome Score,? visual analog scale,?? 36-Item Short
Form Health Survey,”® and the Foot and Ankle Ability
Measure.>'??? Anchor-based MCID estimates for measures
within the Patient-Reported Outcomes Measurement
Information System (PROMIS) are limited.’

Despite being well described, there are still uncertainties
within MCID estimates and limitations in the methodolo-
gies. First, MCID values reported in literature may be an
overgeneralization of entire patient populations. The MCID
may be affected by disease type and severity.'® Calculating
the MCID for surgical interventions related to specific con-
ditions and injuries is needed to confirm this suggestion.
Sociodemographic factors have also been explored as vari-
ables affecting the ability to meet meaningful changes in
PROMIS scores.®** However, these influences require fur-
ther research to draw conclusions. Without a better under-
standing of which variables affect the MCID, and to what
degree, clinical teams cannot confidently apply a single
benchmark measure to all patients within an orthopaedic
subspecialty.

Regarding the methodologies, anchor-based approaches
can produce unreliable MCID estimates if the anchor is not
adequately correlated to the PROM of interest or is irrele-
vant to the patient.** Furthermore, this approach typically
utilizes categorical responses, like a global ratings of
change scale, to determine the MCID.3® This requires the
clinical team to subjectively determine which response
represents the degree of improvement considered meaning-
ful. In addition to dismissing patient perception by remov-
ing an external anchor, the distribution-based methodology
is scrutinized for providing the smallest detectable, rather
than the smallest meaningful change. Establishing an
approach that pulls from both methods by applying the Y2
SD of an objective and numerically continuous PROM as
an anchor could address the limitations of both methods,
but no such studies exist.

The purpose of this study is to establish benchmarks of
meaningful change in PROMIS physical function and pain
interference within foot and ankle orthopaedic surgery. We

aim to define global MCID using a novel anchor-based
method. Furthermore, we aim to identify differences in
MCID values based on 11 foot and ankle surgical catego-
ries, reported sex, body mass index, and social deprivation.
Calculating MCIDs for specific patient populations will
more precisely establish benchmarks of meaningful change
and improve the ability to evaluate patient progress.

Materials and Methods

Patient Identification

All patients at a single institution were enrolled into an auto-
mated patient-reported outcome (PRO) database once sched-
uled for foot and ankle surgery. PROMs were voluntarily
collected at preoperative (< 30days prior to operation) and
3-, 6-, 12-, and 24-month intervals following a patient’s
associated surgery and stored in a HIPAA-compliant data
capture system (Patient IQ, Chicago, IL). Institutional
review board approval was granted for secondary analysis of
all outcomes collected through this PRO system.

Patients with completed preoperative measures of Foot
and Ankle Single Assessment Numeric Evaluation (FA
SANE), PROMIS physical function (PF) Computer Adaptive
Test (CAT) (PROMIS Bank v2.0) and PROMIS pain inter-
ference (PI) CAT (PROMIS Bank v1.1) were exported from
the PRO database. Exported data spanned August 2019 to
September 2023. An internal data integration service was
used to match demographic information from health records
to PROM data. Patients aged = 18 years were included for
analysis if they had matching demographic data and
PROMIS PF, PROMIS PI, and FA SANE measures at base-
line and = 180days follow-up. Patients with multiple sur-
geries (n = 192) were included for analysis once, using their
earliest surgery unless a subsequent surgery with greater sig-
nificance was performed (ie, ankle arthroscopy followed by
ankle arthroplasty).

Statistical Analysis

Demographic data were used to create specific patient
cohorts, including surgery category, reported sex, body mass
index (BMI) classification, and social deprivation. Subgroup
data were nearly complete for the whole sample, only
excluding 6 patients for BMI analysis and 2 patients for
social deprivation index (SDI) analysis because of missing
data. The author team used Current Procedural Terminology
(CPT) codes to organize all patients into 11 surgical catego-
ries including Achilles repair, amputation, ankle arthritis/
degeneration, ankle fracture, excision, hardware removal,
infection, midfoot/forefoot arthritis/degeneration, midfoot/
forefoot deformity, midfoot/forefoot fracture, and small soft
tissue procedures (eg, fasciotomy, gastrocnemius recession,
tarsal tunnel release). BMI was categorized as underweight
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Figure |. Screening for inclusion of patients with PROMIS PF and PROMIS PI scores for MCID analysis.

(= 18.50), normal weight (18.51-25), overweight (25.1-
30.0), and obese (> 30.0). Social deprivation was defined
using the 2019 ZCTA level Robert Graham Center Social
Deprivation Index (SDI) data, a 7-demographic characteris-
tic composite measure of socioeconomic standing that has
been used in the orthopaedic literature.!” Popular indices
such as the Area Deprivation Index use 9-digit zip codes;
however, our data set was limited to 5-digit zip codes, mak-
ing the SDI the most accurate index compatible with our
patient data. The SDI was categorized by quartiles, with the
first quartile including patients within neighborhoods of the
lowest calculated SDI. Improvements in PROMIS PF and
PROMIIS PI were assessed using paired ¢ tests. A P value of
<.05 was considered statistically significant.

Calculating the MCID

Calculations of the MCID were performed in R Studio (R
Version 4.3.2). We calculated the MCID using a novel
anchor-based method, applying the FA SANE, a validated
outcome measure for foot and ankle pathologies,® as an
anchor for improvement. On a sliding scale of 0-100, the FA
SANE asks patients, “If 100% is perfectly normal, what
percent of normal is your foot/ankle today?” We aimed to
define an objective benchmark of appreciable improvement
in FA SANE to serve as the anchor so as to avoid subjective
assignment of meaningful change. To establish this bench-
mark, we calculated % the SD for the sample’s pre- to post-
operative difference in FA SANE, similar to traditional
distribution-based methods. We then constructed a simple

linear regression, with the pre- to postoperative change in
FA SANE as the primary predictor and the change in the
PROM of interest (PF or PI) as the outcome. The global
MCID was predicted by evaluating the regression model at
the defined 2 SD anchor benchmark. For subsequent sub-
group analyses, separate linear regressions were used to cal-
culate an anchor-based MCID for each patient cohort,
including FA SANE and cohort as main effects, along with
their interaction. A 95% CI was calculated for each pre-
dicted MCID value. As a control to our novel method, we
also calculated a distribution-based MCID using the 2 SD
of PROMIS PF and PI improvements as the MCID thresh-
old, similar to prior studies.?

Results

Study Sample

Our PRO registry contained 7520 unique surgeries with 2933
and 2863 having preoperative PF and PI scores, respectively.
Following exclusion, 1243 unique patients were included for
analysis with both preoperative and = 180-day follow-up PF
and PI (Figure 1).

The average preoperative PROMIS PF and PI scores
were 39.6 = 8.5 and 61.5 = 7.0, respectively. Preoperative
FA SANE scores were an average of 41.7 = 25.3. Patients
reported a statistically significant improvement in PF of 8.2
*10.9 (P <.001) and PT of =8.1 = 9.5 (P < .001) at lon-
gest follow-up. FA SANE observed a significant average
improvement of 31.1 * 32 .8 points (P < .001). The average
length of follow-up was 456 * 176 days (Table 1).
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Table |. Patient Demographics.

Overall
Characteristic (N = 1243)
Age, mean = SD 51.3 =157
Reported sex, n (%)
Female 759 (61.1)
Male 484 (38.9)
Race, n (%)
American Indian or Alaska Native 6 (0.5)
Asian or Pacific Islander 36 (2.9)
Black or African American 36 (2.9)
White or Caucasian 1088 (87.5)
More than | race 19 (1.5)
Other 46 (3.7)
Patient declined 12 (1.0)
BMI class, n (%)
Underweight 20 (1.6)
Healthy weight 412 (33.1)
Overweight 422 (40.0)
Obese 361 (29.0)
No BMI recorded at time of surgery 28 (2.3)
Length of follow-up, mean = SD 456 = 176

BMI, body mass index.

Global MCID

At a minimum of 180days follow-up, improvement in FA
SANE demonstrated a significant association but a modest
linear relationship with PF (R?> = 0.31, P < .001) and PI
(R? = 0.30, P < .001) (Figure 2).

The anchor-based MCID in PF, referred to as the
global MCID, was 5.5 (95% CI 4.9, 6.0). The global
MCID for PI was —5.8 (95% CI -5.3, —6.3). The distribu-
tion-based method yielded a comparable MCID in PF at
5.5, whereas the MCID in PI was notably lower at —4.8
(Tables S1 and S2).

MCIDs for Unique Surgery Categories

Consideration of specific surgery category introduced vari-
ability to the calculated MCIDs, particularly in PF (Figure 3).
Patients undergoing small soft tissue surgeries had the high-
est MCID, with values of 15.7 (95% CI 11.4, 20.0) and 9.8
(95% CI1 5.7, —13.8) for PF and PI, respectively. The small-
est MCID was hardware removal, with improvements in PF
and P10f2.3 (95% CI1 0.3, 4.2) and -3.8 (95% CI 2.0, -5.7).
In addition to small soft tissue surgeries, the MCID tended to
be high for trauma-related surgeries of the ankle and Achilles
tendon, but not the midfoot and forefoot. The MCID for mid-
foot and forefoot arthritis and degeneration was comparable
to ankle arthritis and degeneration. The distribution-based
method was less variable in MCID, and commonly resulted
in lower values (Supplementary Tables S1 and S2).

Reported Sex MCID

The MCID in PF for male patients narrowly exceeded the
global MCID at 5.7 (95% CI 4.8, 6.6), whereas female
MCID was slightly lower than the global MCID at 5.2
(95% CI 4.6, 6.0) (Figure 4). The MCID values for PI
were nearly identical for males, —5.8 (95% CI —6.6, —5.0),
and females, —5.8 (95% CI —6.4, —5.2). Compared with the
distribution-based method, the MCID for PF was similar,
although PI was roughly 1 point lower (Supplementary
Tables S1 and S2).

Body Mass Index MCID

Normal-weight patients reported the highest MCID values
for PF at 5.9 (95% CI 5.0, 6.9), and PI at —6.2 (95% CI
5.3, -7.0) (Figure 5). The highest and lowest BMI classi-
fications were associated with the lowest MCID values.
Apart from a higher MCID for underweight classification,
the distribution-based values were comparable for PF and
roughly one point lower for PI (Tables S1 and S2).

Social Deprivation Index MCID

Patients below the 50th percentile SDI reported MCIDs
narrowly below the global MCID for PF, and those above
the 50th percentile reported values above the global MCID
(Figure 6). Little variation existed for the MCID in PIL
Interestingly, patients in the fourth quartile had an MCID
above the global value for PF, but below the global value
for PI. Again, distribution-based results were similar for
PF but consistently lower for PI (Supplementary Tables S1
and S2).

Discussion

This study used a novel method of calculating the MCID by
using the FA SANE as an anchor for appreciable clinical
change, which was modestly correlated with improvements
in PF and PI at an = 180-day follow-up. Applying this
method to a sample of 1243 patients, we calculated the
MCID in PF to be 5.5 and the MCID in PI to be —5.8. The
distribution-based MCID values for our sample were 5.5
and -4.8, respectively. The observed MCID differences
between methodologies are consistent with the literature. A
systematic review from Gilat et al found that across ortho-
paedic subspecialties, anchor-based MCID values were
greater than distribution-based values by 1.28points in
PROMIS PI but only by 0.08 points in PROMIS PF.’

Our distribution-based values are similar to those in other
foot and ankle studies.>!""!> Many anchor-based studies use a
global ratings of change scale to determine the MCID,*
requiring subjective determination of where the meaningful
threshold exists on a Likert scale of improvement. An MCID
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Figure 3. MCID values with 95% Cls for (A) PROMIS PF and (B) PROMIS PI by surgery category (Achilles repair, n=115;
amputation, n=21; ankle arthritis/degeneration, n=331; ankle fracture, n=97; excision, n=58; hardware removal, n=78; infection,
n = 6; midfoot/forefoot arthritis/degeneration, n=241; midfoot/forefoot deformity, n=169; midfoot/forefoot fracture, n=28; small
soft tissue, n=109). MCID, minimal clinically important difference; PROMIS, Patient-Reported Outcomes Measurement Information
System; PF, physical function; P, pain interference.

analysis of foot and ankle surgeries using the global change =~ 6 months postoperatively, improvements in PF and PI vary by
anchor reported values for PF of 7.8 (SD 7.7) and PI of 8.0 as much as 6points when the global change anchor moved
(SD 6.7).!2 Additionally, Stephan et al** demonstrated that at from “helped a little” to “helped.” Our anchor-based MCID
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Figure 4. MCID values with 95% Cls for (A) PROMIS PF and (B) PROMIS PI by reported sex (male, n=484; female, n=759). MCID,
minimal clinically important difference; PROMIS, Patient-Reported Outcomes Measurement Information System; PF, physical function;
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Figure 5. MCID values with 95% Cls for (A) PROMIS PF and (B) PROMIS PI by BMI classification (underweight, n=20; normal
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Patient-Reported Outcomes Measurement Information System; PF, physical function; PI, pain interference.
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Figure 6. MCID values with 95% Cls for (A) PROMIS PF and (B) PROMIS PI by SDI quartile (first quartile, n=715; second quartile,
n=302; third quartile, n=159; fourth quartile, n=>58). SDI, Social Deprivation Index; MCID, minimal clinically important difference;
PROMIS, Patient-Reported Outcomes Measurement Information System; PF, physical function; PI, pain interference.

values are notably lower, and more consistent, falling in
between the distribution-based and anchor-based values pre-
viously reported.

A similar assessment to anchor-based MCID calcula-
tions is the Patient Acceptable Symptom State (PASS)
determination. PASS also uses an anchor to determine sin-
gle postoperative PROM scores that demonstrate a patient’s
satisfaction with their postoperative state.!” In the foot and
ankle literature, PASS thresholds have been defined for
PROMIS PF at scores ranging from >44.7 to >50.0 and PI
at scores ranging from < 56.0 to < 46.9.2*” PASS is advan-
tageous because of its ability to obviate the need for base-
line scores while still defining a threshold to achieve
patient-perceived meaningful improvement. However, it
does adequately appreciate patients who may experience
meaningful postoperative improvement, but due to low
baseline scores, do not achieve PASS. In this setting, coun-
seling patients with poor preoperative PROMs using PASS
thresholds may be discouraging, rendering accurate anchor-
based MCID values, like those in this study, more useful for
guiding patient expectations and progress.

Ultimately, our methodology avoids recall bias, subjec-
tive threshold assignment, and potential for post hoc revi-
sions that often distort the reliability of many anchors-based
methodologies.'> Taking the %2 SD of a PROM has been
historically used as an objective MCID approximation,
lending credence to its use as an FA SANE benchmark to
anchor other PROMs. To then build a predictive model

between FA SANE and PROMIS measures that uses the /2
SD in FA SANE, we introduce an anchor that is numerically
objective and based on patient perception.

Evaluating MCID by Surgery Category

Stratification of MCID calculations by surgery category
revealed considerable variation. Small sample sizes in some
categories led to very wide Cls. The impact of surgery type is
not well understood, largely due to heterogenecous patient
populations, PROMs, and MCID methodologies.’*° Karhade
et al'* compared 7 common orthopaedic surgeries using an
anchor-based MCID for PROMIS PF, demonstrating a mod-
erate range of values from 3.5 to 8.1. However, these surger-
ies did not include any surgeries represented in this study.
The work of Karhade et al valuably demonstrates cross-sub-
specialty differences but did not capture the MCID range that
may exist within different surgeries of a single subspecialty.
For example, our ankle arthritis cohort, containing all ankle
arthroplasties, reported a PF MCID of 4.9. Meanwhile, the
ankle fracture cohort was twice as large at 10.6. In addition to
small soft tissue surgeries, our anchor-based method demon-
strated higher MCID values among trauma-related opera-
tions. This trend could be explained by the acuity of these
injuries, and an expectation of returning to the level of func-
tion and pain prior to injury. Conversely, in the setting of pro-
longed pain and limited function associated with chronic
conditions, small improvements in PI or PF could relieve
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daily disability, explaining a smaller MCID. Ultimately, the
variability observed in MCID values across surgical catego-
ries should be considered by clinical teams to more precisely
set expectations for distinct surgical populations.

Reported Sex

Reported sex had the smallest impact on MCID across all
variables. For PI, both sexes had MCID values nearly iden-
tical to the global value. Males and females had values on
either side of the global MCID for PF, but only differed by
0.5 points. Some evidence suggests that PROMIS PF and PI
are lower in females than males,>* but upper extremity
cohorts have observed increased odds of obtaining the
MCID among female patients.! Furthermore, among lum-
bar fusion patients, the MCID attainment rate for PROMIS
PF differed by an insignificant rate of 6% between reported
sex.?! Given the contradicting evidence in different ortho-
paedic specialties, and the lack of investigation within foot
and ankle surgery, further work is needed to validate any
conclusions based on reported sex.

Body Mass Index

In our sample, patients at either end of the BMI classifica-
tion required the smallest improvements in PF to achieve
the MCID. For PI, underweight individuals had an MCID
nearly half of the global value, while all other classifica-
tions did not differ from the global value by more than
0.4 points. A limited sample size in the underweight classi-
fication created large Cls that limit the strength of any con-
clusion regarding the influence of underweight BMI on
MCID. Shaikh et al?® reported that for rotator cuff repair,
BMI had no influence on odds of achieving the MCID in
PROMIS PF or PI. PROMIS scores have also lacked sig-
nificant differences between BMI classifications among
lumbar fusions after 6 months.?* No MCID values reported
in our foot and ankle sample showed substantial differences
when considering the Cls, but some variation suggests con-
sideration should be taken in future investigations.

Social Deprivation Index

Patients living in the lowest SDI quartile neighborhoods
had MCID values for PI and PF similar to the global value.
Higher MCID from the global value was observed within
the highest SDI quartiles. Large differences between area
deprivation index quartiles in PROMIS PF have been previ-
ously reported across orthopaedic subspecialities,** but the
effect on magnitude of change following treatment was not
explored. Bernstein et al® found that the anchor-based
MCID for PROMIS PF did not differ by income, but
PROMIS PI did. By not using a multidimensional tool for
deprivation, direct comparisons to our analysis are limited.

While we observed higher MCID values for the higher SDI
quartiles in PF and unique differences in PI, the overlap in
Cls indicates that SDI did not significantly impact the
MCID. Ultimately, the influence of sociodemographic fac-
tors on individual health is complex and best assessed with
multidimensional indices.'” Further investigation into how
the SDI affects the perception of meaningful clinical change
in PROMs is necessary to make MCID interpretations more
holistic.

Considering Recursion in the MCID Methodology

The MCID was met by 657 patients (53%) for PF and 691
(56%) for PI in our sample. On consideration of our MCID
methodology, we recognize that attainment rate may be
affected by recursion in the calculation. The regression model
for the MCID is built using the linear relationship between the
change in PROM of interest and the change in FA SANE. The
methodology becomes recursive by using the %2 SD of FA
SANE as the predictor variable for the MCID output.

Ultimately, our methodology includes benefits of both
distribution-based and anchor-based approaches by incorpo-
rating statistical parameters and an objective external out-
come anchor. This value can be used to compare individual
postoperative improvement to the aggregate. However, the
recursive nature of the predictive model makes it difficult to
evaluate patients at a population level and calculate the pro-
portion of a sample meeting the MCID.

Limitations

The racial identity of our region’s population, and therefore
study sample, is not necessarily representative of the United
States as a whole, being predominantly White or Caucasian.
The results we obtained may not be generalizable to more
diverse samples, and further research should be done to
explore factors impacting the MCID within more represen-
tative cohorts. Furthermore, although our sample size is a
strength of our study, preoperative noncompliance and
patients not yet reaching adequate follow-up excluded
nearly 75% of the surgeries from our registry. The entire
registry and the analysis cohort were comparable in age
(49.8 = 17.3 vs 51.3 = 15.7) and reported sex (56.8%
female vs 61.1% female), but our registry does not collect
other subgroup data, such as BMI or SDI that was collected
via the data integration service. Additionally, well-matched
demographics do not confirm if compliant patients report
similar PROMs as those that are noncompliant. Additional
limitations exist in our PROM dissemination. Our registry
only administers PROMs in English, and follow-up PROMs
are often administered digitally if patients are not seen for a
clinic visit after surgery. These restrictions may cause non—
English-speaking patients and those with limited access to
technology to be less represented in our analysis.
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Despite the numerous categories of foot and ankle sur-
geries, considerable heterogeneity still exists within each
group. For example, Achilles repair includes both inser-
tional and midsubstance ruptures and ankle arthritis/
degeneration includes both arthroplasty and arthrodesis.
Each of these patients have distinct presentations, opera-
tions, and rehabilitations. However, an analysis of each
unique surgery would substantially increase Cls, as seen
in the infection group. This would greatly limit the reli-
ability of MCID estimates and reduce the ability to com-
pare estimates across groups. Nonetheless, even with
heterogeneity within groups, there is appreciable differ-
ences between groups, suggesting that the MCID should
be addressed in surgery-specific contexts. We encourage
future multiinstitutional studies to achieve sample sizes
that would support the necessary degree of surgical
specificity.

Conclusions

A 6-month postoperative improvement of = 5.5 and = 4.8
in PROMIS physical function and pain interference, respec-
tively, suggest a meaningful clinical difference from base-
line in foot and ankle surgery. However, the MCID for
PROMIS scores are highly affected by surgery type, and a
global MCID estimate may inaccurately guide patient
expectations. Clinical teams should set expectations and
appreciate improvement in the precise context of a patient’s
surgical profile. More variation can be expected in PROMIS
physical function than pain interference. Little variation
exists in MCID values across patient sex, BMI, and SDI but
may be used to supplement projections in postoperative
improvement primarily set by a patient’s surgery. Using an
objective numerical anchor, such as the FA SANE, may
more accurately calculate the variability in MCIDs for large
orthopaedic surgical populations.
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Supplementary Table SI. MCID Values for PROMIS Physical Function Using FA SANE Anchor-Based and Distribution-Based

Methods.

Subgroup FA SANE Anchor 2 SD

Global 5.46 5.48

Procedure category
Achilles repair 5.81 6.18
Amputation 4.38 5.00
Ankle arthritis/degeneration 492 4.67
Ankle fracture 10.58 6.35
Excision 5.78 4.46
Hardware removal 226 3.69

(continued)
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Supplementary Table SI. (continued)

Subgroup FA SANE Anchor 2 SD
Infection 13.69 3.96
Midfoot/forefoot arthritis/degeneration 5.88 4.53
Midfoot/forefoot deformity 3.8l 4.39
Midfoot/forefoot fracture 3.85 6.31
Small soft tissue 15.72 4.38

Biological sex
Male 5.71 5.82
Female 5.28 5.22

BMI classification
Underweight 4.13 6.67
Normal weight 591 5.65
Overweight 5.78 5.54
Obese 4.58 5.04

Social Deprivation Index
First quartile 536 5.56
Second quartile 4.94 5.14
Third quartile 6.56 5.52
Fourth quartile 6.02 6.14

Abbreviations: FA, foot and ankle; MCID, minimal clinically important difference; PROMIS, Patient-Reported Outcomes Measurement Information

System; SANE, Single Assessment Numeric Evaluation

Supplementary Table S2. MCID Values for PROMIS Pain Interference Using FA SANE Anchor-Based and Distribution-Based

Methods.
Subgroup FA SANE Anchor 2 SD
Global -5.81 -4.76
Procedure category
Achilles repair -6.83 -4.56
Amputation -5.90 —-4.87
Ankle arthritis/degeneration -5.38 —4.53
Ankle fracture -6.97 -5.01
Excision -6.67 -5.36
Hardware removal -3.82 -3.82
Infection -5.65 -5.49
Midfoot/forefoot arthritis/degeneration -5.49 -4.41
Midfoot/forefoot deformity =531 —4.35
Midfoot/forefoot fracture -5.14 -5.03
Small soft tissue -9.79 -4.75
Biological sex
Male -5.76 -4.84
Female -5.79 -4.70
BMI classification
Underweight -29 -4.71
Normal weight -6.15 -4.73
Overweight -5.75 -4.82
Obese -5.66 -4.72
Social Deprivation Index
First quartile -5.74 -4.89
Second quartile -5.86 -4.36
Third quartile -6.17 -5.03
Fourth quartile -5.44 -4.66

Abbreviations: FA, foot and ankle; MCID, minimal clinically important difference; PROMIS, Patient-Reported Outcomes Measurement Information

System; SANE, Single Assessment Numeric Evaluation



