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Determining Success or Failure After
Foot and Ankle Surgery Using Patient
Acceptable Symptom State (PASS) and
Patient Reported Outcome Information
System (PROMIS)

Michael R. Anderson, DO'?, Judith F. Baumhauer, MD, MPH?, Benedict F.
DiGiovanni, MD?, Sam Flemister, MD?, John P. Ketz, MD?, Irvin Oh, MD?,
and Jeffrey R. Houck, PhD*

Abstract

Background: As the role of generic patient-reported outcomes (PROs) expands, important questions remain about
their interpretation. In particular, how the Patient Reported Outcome Measurement Instrumentation System (PROMIS) t
score values correlate with the patients’ perception of success or failure (S/F) of their surgery is unknown. The purposes
of this study were to characterize the association of PROMIS t scores, the patients’ perception of their symptoms (patient
acceptable symptom state [PASS]), and determination of S/F after surgery.

Methods: This retrospective cohort study contacted patients after the 4 most common foot and ankle surgeries at a
tertiary academic medical center (n = 88). Patient outcome as determined by phone interviews included PASS and patients’
judgment of whether their surgery was a S/F. Assessment also included PROMIS physical function (PF), pain interference
(PI), and depression (D) scales. The association between S/F and PASS outcomes was evaluated by chi-square analysis. A
2-way analysis of variance (ANOVA) evaluated the ability of PROMIS to discriminate PASS and/or S/F outcomes. Receiver
operator curve (ROC) analysis was used to evaluate the ability of pre- (n = 63) and postoperative (n = 88) PROMIS scores
to predict patient outcomes (S/F and PASS). Finally, the proportion of individuals classified by the identified thresholds
were evaluated using chi-square analysis.

Results: There was a strong association between PASS and S/F after surgery (chi-square <0.01). Two-way ANOVA
demonstrated that PROMIS t scores discriminate whether patients experienced positive or negative outcome for PASS (P
<.001) and S/F (P < .001). The ROC analysis showed significant accuracy (area under the curve > 0.7) for postoperative
but not preoperative PROMIS t scores in determining patient outcome for both PASS and S/F. The proportion of patients
classified by applying the ROC analysis thresholds using PROMIS varied from 43.0% to 58.8 % for PASS and S/F.
Conclusions: Patients who found their symptoms and activity at a satisfactory level (ie, PASS yes) also considered their
surgery a success. However, patients who did not consider their symptoms and activity at a satisfactory level did not
consistently consider their surgery a failure. PROMIS t scores for physical function and pain demonstrated the ability to
discriminate and accurately predict patient outcome after foot and ankle surgery for 43.0% to 58.8% of participants. These
data improve the clinical utility of PROMIS scales by suggesting thresholds for positive and negative patient outcomes
independent of other factors.

Level of Evidence: Il, prospective comparative series.

Keywords: PROMIS, PASS scores, PRO, patient-reported outcomes

The use of patient-reported outcomes (PROs) is rapidly  System (PROMIS) are appealing given their applicability
increasing in foot and ankle surgery as health care evolves to across many medical conditions, allowing a common mea-
value-based care models.""** Generic health metrics like surement metric to be followed throughout a medical
the Patient Reported Outcome Measurement Instrumentation system.” In support of this approach, recent head-to-head
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psychometric comparisons of generic PROMIS scales out-
performed disease-specific legacy measures, leading some
authors to call for a paradigm shift in orthopedics to scales
like PROMIS.*'®!? Proof in concept has been published,
documenting the widespread adoption of computer adaptive
testing (CAT) PROMIS physical function (PF), pain inter-
ference (PI), and depression (D) scales across a medical sys-
tem with an 80% patient completion rate.! Although the
validity of PROMIS scales for foot and ankle surgery has
been demonstrated and high patient completion rates are
possible, further study is needed to better understand how
PROMIS scales can be successfully applied to clinical deci-
sion making.®

Current research has used a change in PROMIS ¢ scores
over an episode of care to determine a positive outcome
rather than concrete benchmarks of success.*'® Although
clinically meaningful change is important to determine
when patients are improving, it does not mark when patients
will feel at an acceptable level of symptoms and activity or
when they are likely to consider their surgery a success. No
studies to date have evaluated the association of PROMIS
scales with measures of patient-reported success after foot
and ankle orthopedic surgery. Knowing at what point
PROMIS PF, PI, and D scales are likely to indicate a posi-
tive (ie, successful surgery) and negative (ie, failed surgery)
patient outcome after orthopedic surgery would be valuable
for clinical decision making.

The patient acceptable symptom state (PASS) is a vali-
dated, single question that asks patients if their current lev-
els of symptoms and activity are satisfactory."*'*'®?* The
PASS question captures patients’ ability to adapt to their
current health state. Although a strong association between
a PASS rating and a patient’s judgment of success after sur-
gery is expected, they may capture different concepts.”
Studies note that patients frequently define success based
on explicit expectations discussed with the surgeon, as well
as implicit assumptions not discussed with the surgeon.*'”*
Concordance of PASS “yes” and “success” is expected
when patient symptoms are “livable” and they consider that
the surgery meets expectations. Concordance of PASS “no”
and “failure” is expected when symptoms and functional
limitations persist. However, discordance may occur when
patients are PASS yes but surgery does not meet expecta-
tions or when patients are PASS no and expectations are

established that symptom relief or improvement in func-
tional limitations is not the goal of surgery.**'*** Clearly,
understanding the association between PASS and success/
failure (S/F) is likely informative to presurgical decisions.
Further, associations of CAT PROMIS PF, PI, and D with
patient outcomes (ie, PASS and/or S/F) after foot and ankle
surgery may provide additional guidance for the surgeon
and patient by establishing thresholds for goal setting.

The purpose of this study was fourfold. The first was to
evaluate the association between definitions of patient out-
come after orthopedic surgery (PASS and S/F). We hypoth-
esized that PASS yes would strongly correlate with the
patient’s perception of surgical success but that the correla-
tion of PASS no and surgical failure would be weaker due
the influence of patient expectations of success. Second, we
hoped to determine whether PROMIS ¢ scores for PF, PI,
and D discriminated groups of patients with a positive
(PASS yes or success) as compared with a negative (PASS
no or failure) outcome after foot and ankle orthopedic sur-
gery. We expected large differences in PROMIS scales in
patients with a positive as compared with a negative out-
come. Third, we wanted to determine if PROMIS accurately
predicts patients’ perceptions of outcome after foot and
ankle orthopedic surgery (assessed by PASS and S/F) based
on their preoperative and/or follow-up scores. Based on a
previous study,® it was hypothesized that preoperative
PROMIS scores may predict patient outcomes (PASS or
S/F). Also, we hypothesized that a specific degree of recov-
ery indicated by PROMIS PF, PI, and D scales at follow-up
may classify patients with sufficient accuracy (95% sensi-
tivity/specificity) to determine positive or negative surgical
outcome (PASS or S/F). Fourth, we wanted to evaluate the
proportions of patients accurately classified versus those
who are unable to be classified using the accuracy criteria
(95% sensitivity/specificity). Higher proportions of patients
accurately classified could demonstrate greater potential
clinical impact.

Methods
Participants

Institutional review board approval was obtained to call sur-
gical patients older than the age of 18 identified by billing
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Success

PASS

Yes
NO

Which of the following applies to you?

I consider my surgery a success

I consider my surgery a failure
Taking into account all the activity you have during your daily life, your level of
pain, and also your functional impairment, do you consider that the current state of
your foot and ankle is satisfactory?

Abbreviations: PASS, patient acceptable symptom state.

Figure |. Questions asked to patients during the call-back interview.

data from a busy foot and ankle academic surgical practice
from March 2015 to January 2017. The 4 most common
CPT codes (CPT 28899, subtalar arthrodesis; CPT 28296,
bunion correction; CPT 27698, secondary reconstruction of
ankle collateral ligaments [Brostrom-type procedure]; CPT
27691, deep tendon transfer) were selected to generate the
group of patients to be contacted. This provided a preopera-
tive to postoperative follow-up time frame from 7 months to
2 years. These CPT codes yielded 539 patients within the
study time frame.

Previous published studies have documented the validity
of verbal administration of PROMIS scales via telephone
call. Hence, a team of callers were trained to perform phone
interviews.”' Callers attempted to contact each listed patient
3 times. Ultimately, 117 of 539 (21.7%) patients were
reached by phone: 2 declined to participate, and 115 com-
pleted the PROMIS PF, PI, and D scales and S/F and PASS
questions. The age of contacted patients (mean, 55.4 years;
range, 18-93 years) and that of not contacted patients 53.0
years (range, 18-80 years) were similar. Gender breakdown
was also similar (contacted, 34.2% male; not contacted,
30.2% male). Minimum follow-up was set at 6 months post-
operatively; of the 115 participants reached, 91 had follow-
up time points that met criteria. Three of the 91 participants
had bilateral problems and were excluded. This left a total
of 88 participants included in the overall analysis. Of these
88 patients, preoperative PROMIS (PF, PI, and D) data
were available on a subset of 63 participants.

Outcome Measures

PROMIS PF, PI, and D scales were used to assess patients.
The strength of PROMIS lies in the CAT approach, whereby
appropriately difficult items are selected based on the par-
ticipant’s previous answer, avoiding floor and ceiling
effects.’ Furthermore, administration is efficient, achieving
a score in 4 to 12 questions in a mean time of 1 minute for
each scale.” For PROMIS PF, higher scores indicate greater
physical ability; for PROMIS PI and D scales, lower scores
indicate less pain interference and depression. For all 3 CAT
PROMIS scales, a T score of 50 is the mean of the US popu-
lation, and 10 points represents 1 standard deviation."

To determine patient outcome, participants were asked
2 dichotomous questions. The first question was the
patient’s perception of whether his or her surgery was a
success or failure (Figure 1). The second question, PASS,
asks patients to judge whether their current symptoms and
activity level are satisfactory (Figure 1)."> The PASS ques-
tion has been used in other studies assessing musculoskel-
etal conditions.'>'*!1%2*

Statistical Analysis

The first analysis evaluated whether the patient-reported
PASS and S/F judgments were similar using a chi-square
analysis.

The second set of analyses compared the PROMIS scales
in patients with a positive as compared with a negative
patient outcome using analysis of variance (ANOVA). Two
analyses, one using PASS and one using S/F as the grouping
variable (ie, fixed factor) were applied to the PROMIS
scales. Each analysis used an ANOVA (mixed 2-way) where
PROMIS scales (PF, PI, and D) were considered the
repeated factor. Using this approach, a significant interac-
tion effect was consistent with the hypothesis that all 3
PROMIS scales discriminate patient outcome (ie, PASS or
S/F). Similarly, to evaluate pre- to postoperative change in
PROMIS scores, 2-way repeated-measure ANOVA (2 fac-
tors: time X PROMIS scales) was used followed by pairwise
comparisons for each PROMIS scale. A power analysis for
this comparison suggests that a difference of ¢ scores of 4,
pre- to postoperative, with a sample of 49 could be detected
(alpha = .05, power = 0.80, standard deviation = 10). Our
sample of 63 exceeds this projection.

The third analysis used receiver operator curve (ROC)
analyses to determine if PROMIS accurately predicted
patients’ perception of outcome (assessed by PASS and S/F)
based on their preoperative and/or follow-up scores. The
area under the curve (AUC) of PROMIS (preoperative and
follow-up) to predict patient outcome (PASS and success)
was assessed to determine the significance. An AUC
between 0.7 and 0.8 was considered accurate and between
0.8 to 0.9 clinically useful.” For these analyses, if the AUC
was significant (P < .05 and >.7), then thresholds were



determined for PROMIS by selecting the values closest to
95% specificity/sensitivity.

The fourth analysis determined the potential clinical
impact by examining proportions of patients classified
using the PROMIS threshold values. The -calculated
PROMIIS threshold values enabled patients to be catego-
rized into 1 of 3 groups: (1) positive patient-designated out-
come (PASS yes or success), (2) negative patient-designated
outcome (PASS no or failure), and (3) ambiguous categori-
zation (PROMIS score placed them between the 95% sensi-
tivity/specificity threshold values for a positive/negative
patient outcome). The proportions of patients classified
using each PROMIS scale were evaluated using 3 x 2 tables
where the rows are the PROMIS categorization for that
scale and the columns are the known patient outcome (PASS
yes/no or S/F). This resulted in six 3 x 2 tables that were
each evaluated using a chi-square test.

Results

Patient demographics, PASS (yes/no), and S/F are listed in
Table 1. Overall, 75.0% of patients designated themselves
as PASS yes, and 85.3% identified their surgery as a success
at follow-up. Of the 4 procedures, 18.2% were subtalar
fusions, 17.0% were bunion corrections, 33.0% were repair
of collateral ligaments, and 31.8% were tendon transfers.
For specific procedures, the mean preoperative scores on
PROMIS PF ranged from 38.2 +9.0 to 40.1 + 3.9, PROMIS
PI from 58.5 £ 5.2t0 61.6 £ 5.4, and PROMIS D from 54.9
+ 12.0 to 47.3 + 8.4. Of the patients with complete preop-
erative and follow-up PROMIS scores (n = 63), the improve-
ment for PROMIS PF was 6.5+9.7, PROMIS PI1 8.1 +10.9,
and PROMIS D 6.3 £9.2.

A chi-square analysis demonstrated a significant correla-
tion between PASS status and S/F (chi-square = 33.1, P <
.001) with an observed agreement of 85.5%. The high
agreement occurred because 64 of 66 (71.1%) participants
who answered PASS yes also judged their surgery a suc-
cess. There was also agreement between a proportion of
participants who were PASS no (13/22, 14.4%) who judged
their surgery a failure. A proportion of participants reported
PASS no yet considered their surgery a success (11/22,
12.2%), which made up the majority of discordant answers
between the PASS and S/F question. Only 2 of 66 partici-
pants answered PASS yes and considered their surgery a
failure.

The analyses showed that both definitions of patient out-
come were discriminated by PROMIS. The 2-way ANOVA
for PROMIS and PASS showed a significant interaction
effect (P <.001) (Figure 2A). Pairwise comparisons showed
a significant difference between PASS yes and PASS no for
PROMIS PF of 9.6 (95% confidence interval [CI], 5.5 to
13.8), for PROMIS PI of —8.4 (95% CI, —3.9 to —12.8), and
for PROMIS D of —7.9 (95% CI, —3.6 to —12.2). Similarly,
the 2-way ANOVA for PROMIS and success exhibited a

Table I. Sample Characteristics.

Parameter No. Mean * SD Range
Age, y 88 539+ 156 18-80
Gender

Female 48/90 (54.5%)

Male 40/90 (45.5%)
Follow-up, mo 88 170+ 5.9 7.1-28.8
Procedure

SA 16/88 (18.2%)

BC 15/88 (17.0%)

CL 29/88 (33.0%)

TT 28/88 (31.8%)
Outcomes

PASS (yes %) 66/88 (75.0%)

Success 75/88 (85.3%)

PROMIS PF 88 463 +95 27.2-733

PROMIS PI 88 51.1 +£10.1 387-74.1

PROMIS D 88 449 +94  34.2-69.5

Abbreviations: BC, bunion correction; CL, repair of collateral
ligament (Brostrom-Gould-type procedure); PASS, patient acceptable
symptom state; PROMIS, Patient Reported Outcome Measurement
Instrumentation System; SA, subtalar arthrodesis; TT, deep tendon
transfer.

significant interaction effect (P < .001) (Figure 2B).
Pairwise comparisons showed a significant difference
between success and failure for PROMIS PF of 10.6 (95%
CI, 5.5 to 15.7), for PROMIS PI of —10.2 (95% CI, —4.9 to
—15.5), and for PROMIS D of —7.6 (95% CI, —2.3 to —12.8).

The ROC analysis indicated that PROMIS scales at fol-
low-up, but not at the preoperative time point, were predic-
tive of PASS status (Table 2). The AUC for PROMIS PF was
significant and higher than 0.8 at follow-up. The AUCs for
PROMIS PI and PROMIS D were also significant at 0.75
and 0.74, respectively (Figure 3A). All AUCs for preopera-
tive PROMIS scales were not significant and below 0.7
(ranging from 0.6 to 0.63). For the follow-up PROMIS
scales, the thresholds for PASS yes were >50 for PF (95.8%
specificity), <46.9 for PI (95.8% specificity), and <44.0 for
D (91.3% specificity). Similarly, for the follow-up PROMIS
scales, the thresholds for PASS no were <33.5 for PF (95.7%
sensitivity), >65.6 for PI (95.7% sensitivity), and >60.3 for
D (95.6% sensitivity).

The ROC analysis showed that PROMIS domains at
follow-up, but not at the preoperative time point, were pre-
dictive of S/F (Table 3). The AUC for PROMIS PF was sig-
nificant and 0.8 or higher at the follow-up time point. The
AUCs for PROMIS PI and PROMIS D were also signifi-
cant at 0.78 and 0.74, respectively. All AUCs for preopera-
tive PROMIS scales were not significant, except for
PROMIS D (Figure 3B), with the AUCs below 0.7 (ranging
from 0.49 to 0.68). For the follow-up PROMIS scales, the
thresholds for success were >45.3 for PF (92.3% specific-
ity), <47.3 for PI (92.3% specificity), and <45.8 for D
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Figure 2. Mean values for postoperative Patient Reported
Outcome Instrumentation System (PROMIS) scales for patients
who were patient acceptable symptom state (PASS) yes versus
PASS no (A) and for patients who considered their surgery a
success versus a failure (B).

(85.7% specificity). Similarly, for the follow-up PROMIS
scales, the thresholds for failure were <33.2 for PF (96.0%
sensitivity), >64.5 for PI (94.7% sensitivity), and >60.3 for
D (95.6% sensitivity).

Chi-square analyses of 3 x 2 tables for the ability of
PROMIS to categorize participants into groups that are
expected to have experienced a positive or negative patient
outcome as designated by PASS or success scores were all
significant (Table 4). Thresholds applied to PROMIS scales
correctly placed 38% to 44% of patients into a PASS yes or
no category (Table 4A). Similarly, thresholds applied to
PROMIS scales correctly placed 43% to 57% of patients
into an S/F category (Table 4B).

Table 2. Receiver Operator Curve Analysis for Patient
Acceptable Symptom State.

Parameter AUC Significance  95% Cl
Preoperative PROMIS
PF 0.60 (0.08) 21 0.45-0.74
Pl 0.60 (0.08) .19 0.44-0.76
D 0.63 (0.08) .10 0.48-0.78
Postoperative PROMIS
PF 0.80 (0.05) <.001 0.70-0.90
Pl 0.75 (0.05) <.001 0.64-0.86
D 0.75 (0.06) <.001 0.64-0.86
Parameter PASS Yes PASS No  Sensitivity  Specificity
PF >50.0 <335 95.7% 95.8%
Pl <46.9 >65.6 95.7% 95.8%
Depression  <44.0 >60.3 95.6% 91.3%

Abbreviations: AUC, area under the curve; Cl, confidence interval;
D, depression; PASS, patient acceptable symptom state; PF, physical
function; PI, pain interference; PROMIS, Patient Reported Outcome
Instrumentation System.

Discussion

To our knowledge, this is the first study to evaluate the
PASS concept as it relates to PROMIS scores. It is also the
first study to evaluate the patient outcomes PASS and suc-
cess in foot and ankle surgery. By using PASS scores, this
study provides further context for the interpretation of
PROMIS when considering patient status during postopera-
tive follow up.'**°

There are several important findings in this analysis of
patient outcome after foot and ankle orthopedic surgery.
First, there is a strong correlation between PASS and the
patient’s perception of success after surgery. Second, a large
majority of patients experience a positive patient outcome
after common procedures in foot and ankle surgery (PASS
yes or success). Third, PROMIS discriminates between
aggregate positive and negative patient outcomes (PASS
and S/F). Finally, preoperative PROMIS scales were unable
to predict positive and negative patient outcome as defined
by PASS and success at follow-up. However, follow-up
PROMIS scores were effective at identifying patients with
positive and negative patient outcome designation, suggest-
ing ongoing tracking of PROMIS may have benefit.

There was strong agreement between positive classifica-
tions of PASS and success at follow-up. This association
confirms that the PASS question is measuring the patient’s
perception of a successful outcome. Patients overwhelm-
ingly considered their surgery a success (83.3%), and this
matched well with a PASS yes classification (73.3%).
However, some patients who were PASS no considered
their surgery a success. While 13.4% of patients categorized
themselves as PASS no and also rated their surgery as a
failure, a small subset of patients (12.2%) gave a discordant
rating of PASS no and rated their surgery as a success. This
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Figure 3. Receiver operator curves for predicting patient acceptable symptom state (PASS) (A) and success (B) from preoperative
and follow-up data. Abbreviations: PF, physical function; PI, pain interference.

fits the hypothesis that success, unlike PASS, which focuses
on current symptoms, may depend on expectations estab-
lished between the surgeon and patient. Preoperative recog-
nition of patients who are unlikely to achieve PASS yes may
allow surgeons to guide patient expectations.'”

These data affirm the ability of PROMIS scales to deter-
mine differences in aggregate scores between patients with
a positive and negative outcome (PASS or S/F) after foot

and ankle surgery. Although previous studies showed aggre-
gate differences over time, this is the first study to show
aggregate differences of positive as compared with negative
patient outcome at follow-up (Figure 2).*'" The differences
between patients with a negative outcome and positive out-
come were large, ranging from 7.3 to 10.6 for all PROMIS
scales, irrespective of whether patient outcome was defined
by PASS or S/F. This large difference explains how



Table 3. Receiver Operator Curve Analysis and Thresholds for
Success.

Parameter AUC Significance 95% ClI
Preoperative PROMIS

PF 0.59 (0.10) 32 0.40-0.79

Pl 0.49 (0.10) .90 0.29-0.69

D 0.68 (0.09) .05 0.50-0.86
Postoperative PROMIS

PF 0.83 (0.05) <.001 0.73-0.92

Pl 0.78 (0.07) .001 0.63-0.92

D 0.75 (0.08) .003 0.61-0.90
Parameter ~ PASS Yes PASS No  Sensitivity =~ Specificity

PF >45.3 <332 96.0% 923 %

Pl <47.3 >64.5 94.7% 923 %

D <458 >60.3 95.6% 85.7 %

Abbreviations: AUC, area under the curve; Cl, confidence interval;
D, depression; PASS, patient acceptable symptom state; PF, physical
function; PI, pain interference; PROMIS, Patient Reported Outcome
Instrumentation System.

Table 4. Proportions of Patients Classified by Thresholds.
A: Patient Acceptable Symptom State.

Parameter PASS Yes PASS No Total Chi-Square, P Value
PROMIS PI

PASS no 3.4% 57% 9.1%

Ambiguous 35.2% 20.5% 55.7%

PASS yes 34.1% 1.1% 35.2% 16.3, <.001
PROMIS PF

PASS no 3.4% 3.4% 6.8%

Ambiguous  35.2% 20.5% 55.7%

PASS yes 34.1% 3.4% 37.5% 9.1, .0l
PROMIS D (n = 88)

PASS no 3.5% 3.5% 7.0%

Ambiguous  29.1% 20.9% 50.0%

PASS yes 40.7% 2.3% 43.0% 15.3, <.001
B: Success.
Parameter Success Failure Total Chi-Square, P Value
PROMIS PI

Success no 3.4% 68% 10.2%

Ambiguous  43.2% 9.1% 52.3%

Success yes  36.4% I.1% 37.5% 20.3, <.001
PROMIS PF

Success no 1.1% 3.4% 4.5%

Ambiguous  26.1% 14.8% 40.9%

Success yes  53.4% I.1% 54.5% 17.0, <.001
PROMIS D (n = 88)

Success no 2.3% 47%  7.0%

Ambiguous  32.6% 10.5% 43.0%

Success yes  46.5% 3.5% 50.0% 5.8, .056

Abbreviations: D, depression; PASS, patient acceptable symptom state;
PF, physical function; PI, pain interference; PROMIS, Patient Reported
Outcome Instrumentation System.

significance was achieved, with a relatively small sample of
patients experiencing a negative outcome (ie, PASS no [n=
23] and failure [n = 15]). Furthermore, these aggregate dif-
ferences suggest patients with a negative outcome are expe-
riencing important limitations in physical function, as well
as high levels of pain and depression."” These findings rein-
force the emphasis on preventing unnecessary foot and
ankle surgeries.®

Irrespective of how positive patient outcome was
defined, patients were likely to report a positive outcome if
they were at or near (<0.5 standard deviation) the average of
the US population (¢ score = 50). Specifically, the threshold
for PASS yes for PROMIS PF was >50, while PROMIS PI
was <46.9. Similarly, the threshold for success for PROMIS
PF was >45.3, while PROMIS PI was <47.3. Both PROMIS
PI and PF fall within one-half standard deviation of 50 for
both success and PASS yes, signifying that patients who
view themselves as “average” are likely to be satisfied with
their outcomes. These new benchmarks are useful for goal
setting clinically and when discussing recovery with
patients. In addition, the identified thresholds may be help-
ful in determining patients who may not need ongoing face-
to-face follow-up.

In contrast, a definitive negative patient outcome was
thresholds greater than 1 standard deviation lower on
PROMIIS scales. Thresholds for a negative patient outcome
as defined by PASS no were PF <33.5, PI >65.6, and D
>60.3. Similarly, thresholds for a negative outcome as
defined by patients rating their surgery as a failure were PF
<33.2, PI >64.5, and D >60.3. Thresholds for a negative
outcome across all 3 domains deviate by more than 1 stan-
dard deviation from the average of the US population, rein-
forcing the aggregate findings that some patients experience
important limitations in function and high levels of pain and
depression after foot and ankle surgery. These thresholds
for negative patient outcomes should assist providers in
knowing when recovery is below expectations.

The ability of specific PROMIS thresholds to predict
patient outcomes supports the use of these generic scales for
clinical decision making. The advantage of using these
PROMIS scales is that they capture key health domains (func-
tion, pain, and depression) across medical conditions. When
PROMIS scores deviate from the identified thresholds, provid-
ers are alerted to address patients’ needs specific to physical
function, pain, and depression. The thresholds identified sug-
gest generic goals that lead to definitive (95% accuracy) deter-
mination of who will likely experience a positive or negative
outcome. Although a significant proportion of patients are suc-
cessfully classified based only on their PROMIS rating, not
surprisingly, other factors also influence patient outcome.

Application to clinical practice may also be enhanced by
understanding what other factors contribute to patient out-
comes aside from generic PRO assessment. The proportion
of patients classified (negative or positive outcome) using
the calculated thresholds for PROMIS varied from 38% to



57% (Table 4). For the remainder of the patients, other fac-
tors must be considered. One potential factor is preopera-
tive severity. Preoperative PROMIS scores were available
for 63 patients; however, ROC analysis demonstrated that
preoperative PROMIS scores were not associated with
patient-designated outcome (Figures 3 and 4). This con-
trasts with other studies that determined preoperative
PROMIS scores were predictive of minimal clinically
important difference (MCID).** This difference between
MCID and patient outcome requires further exploration due
to differences in follow-up and sample characteristics.
Other factors may also differentiate patient outcome, such
as socioeconomic status and level of education.*
Nevertheless, what is surprising is that PROMIS assess-
ment alone accounted for 43.0% to 58.8% of patients defin-
itively (95% accuracy) classified as reporting a positive or
negative outcome independent of other likely important
factors. Future studies might consider a combination of
socioeconomic, clinical examination, and PROMIS assess-
ment to enhance preoperative assessment.

There are several limitations of this study that are impor-
tant to consider. A low percentage of patients were con-
tacted within the target population. At least 3 attempts were
made to contact each patient. Most patients simply did not
answer the phone. Among those patients who did answer,
98% completed the survey. Although demographic analysis
of patients who did and did not answer shows that the 2
groups are similar in terms of age and gender, other factors
may make this group distinct. A second important limitation
is the low number of patients reporting a negative outcome
(ie, PASS no and success no). Due to the low number of
patients reporting a negative outcome, there is risk that the
findings are not generalizable to other populations. The
follow-up length is also likely important, with a mean fol-
low-up of 17 months, of which 86.4% of the participants
were contacted at greater than 9 months postsurgery. The
current ¢ score values are an initial estimate of thresholds
for patient outcomes that should be verified in a separate
sample.® This study looked at PROMIS ¢ scores, and there
are other patient-specific data that might be helpful in fur-
ther discriminating the variability (radiographic, physical
tests, comorbidities, etc). Finally, there is considerable het-
erogeneity among and within the various procedures evalu-
ated. For example, multiple hallux valgus techniques were
represented, including chevron osteotomy, modified Mau
osteotomy, and Lapidus. In addition, deep tendon transfer is
frequently undertaken for a multitude of purposes, includ-
ing drop foot, adult-acquired flat foot, and Achilles pathol-
ogy. The results reported herein are potentially specific to
the foot and ankle procedures evaluated. There may be
important differences across procedures that are masked in
this sample where patient data were collapsed across the 4
different CPT codes.

Conclusions

Patient-designated outcomes for PASS and success were
similar (concordance) for patients who have a positive out-
come; however, these definitions were distinct for patients
with a negative patient outcome. Patients who found their
symptoms and activity at a satisfactory level (ie, PASS yes)
were also likely to consider their surgery a success.
However, patients who did not consider their symptoms and
activity at a satisfactory level were not likely to consistently
consider their surgery a failure. PROMIS ¢ scores for physi-
cal function and pain demonstrated the ability to discrimi-
nate and accurately predict patient outcome after foot and
ankle surgery for 43.0% to 58.8% of participants. These
data improve the clinical utility of PROMIS scales by sug-
gesting thresholds for positive and negative patient out-
comes independent of other factors.
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