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Abstract

Background 1In 2012, the American Orthopaedic Foot &
Ankle Society™ established a national network for col-
lecting and sharing data on treatment outcomes and
improving patient care. One of the network’s initiatives is
to explore the use of computerized adaptive tests (CATSs)
for patient-level outcome reporting.

Questions/purposes We determined whether the CAT
from the NIH Patient Reported Outcome Measurement
Information System®™ (PROMIS™) Physical Function (PF)
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item bank provides efficient, reliable, valid, precise, and
adequately covered point estimates of patients’ physical
function.

Methods After informed consent, 288 patients with a
mean age of 51 years (range, 18-81 years) undergoing
surgery for common foot and ankle problems completed a
web-based questionnaire. Efficiency was determined by
time for test administration. Reliability was assessed with
person and item reliability estimates. Validity evaluation
included content validity from expert review and construct

M. Hung (X)), C. L. Saltzman

Department of Orthopaedic Surgery Operations, University of
Utah School of Medicine, 590 Wakara Way, Salt Lake City,
UT 84108, USA

e-mail: Man.Hung@hsc.utah.edu

J. F. Baumhauer
Department of Orthopaedic Surgery, University of Rochester
School of Medicine and Dentistry, Rochester, NY, USA

L. D. Latt
Department of Orthopaedic Surgery, University of Arizona,
Tucson, AZ, USA

N. F. SooHoo
Department of Orthopaedic Surgery, University of California
Los Angeles School of Medicine, Los Angeles, CA, USA

K. J. Hunt
Department of Orthopaedic Surgery, Stanford University,
Redwood City, CA, USA

National Orthopaedic Foot & Ankle Outcomes Research
Network

American Orthopaedic Foot and Ankle Society®), 6300 N River
Road, Rosemont, IL, USA


http://dx.doi.org/10.1007/s11999-013-3097-1

Volume 471, Number 11, November 2013

Validation of the PROMIS®™ PF CAT 3467

validity measured against the PROMIS®™ Pain CAT and
patient responses based on tradeoff perceptions. Precision
was assessed by standard error of measurement (SEM)
across patients’ physical function levels. Instrument cov-
erage was based on a person-item map.

Results  Average time of test administration was 47
seconds. Reliability was 0.96 for person and 0.99 for item.
Construct validity against the Pain CAT had an r value of
—0.657 (p < 0.001). Precision had an SEM of less than 3.3
(equivalent to a Cronbach’s alpha of > 0.90) across a
broad range of function. Concerning coverage, the ceiling
effect was 0.32% and there was no floor effect.
Conclusions The PROMIS™ PF CAT appears to be an
excellent method for measuring outcomes for patients with
foot and ankle surgery. Further validation of the PROMIS®
item banks may ultimately provide a valid and reliable tool
for measuring patient-reported outcomes after injuries and
treatment.

Level of Evidence Level III, diagnostic study. See
Instructions for Authors for a complete description of
levels of evidence.

Introduction

Disorders of the foot and ankle can result in significant
morbidity and limitations of physical function. The func-
tional disability resulting from foot and ankle pathologies
have an impact on physical abilities similar to those with
other lower-extremity regions [13, 36]. Some conditions,
such as ankle arthritis, may be equivalent or worse than
that those reported for patients with end-stage kidney dis-
ease, congestive heart failure, or cervical spine pain and
radiculopathy [13, 37]. As orthopaedic foot and ankle
providers endeavor to optimize outcomes after treatment of
these conditions, we recognize the need for consistent and
valid tools to evaluate patients with foot and ankle disor-
ders and their outcomes after treatment.

At present, there is considerable variability among the
available outcome instruments used in evaluating foot
and ankle procedures and disorders. Many clinical
instruments are used in the literature, and there is no
broadly accepted consensus [10, 32, 41]. Computerized
adaptive tests (CATs) using item response theory offer a
possible solution to this important problem. A CAT is
defined as a dynamically administered computer-based
test in which responses to previous questions are used to
select the most appropriate next question from an item
bank, resulting in a measure that is both concise and
precise. Item response theory holds promise that com-
parable measures can be obtained even if we ask
different patients different questions; thus, it allows a test

to be tailored to the ability or function of the patients,
while still providing valid measurement. The integration
of item response theory into CAT enables precise and
efficient patient-reported outcome assessment and has
been the focus of major NIH patient-reported outcome
development efforts. Recently, CATs using item response
theory have been successfully evaluated for the ortho-
paedic population using the Patient Reported Outcome
Measurement Information Systemj?\” (PROMIS®) [15)].
The PROMIS® was created as part of the NIH in an
effort to improve patient-reported outcome assessment
[11]. The Assessment Center, as part of PROMIS®, was
developed to enable administration of CATs in clinical
research and contains a large repository of patient-
reported outcome measures that can be scored in real
time. These measures include physical functioning,
symptoms, social behaviors, and experiences with treat-
ment. PROMIS™ is available to the public free of charge
(see www.assessmentcenter.net and www.nihpromis.org).
The main weakness of PROMIS®™ at present is its
inability to integrate into existing electronic health record
systems. Overcoming this weakness may facilitate its
broader use in clinical research.

The PROMIS® Physical Function (PF) item bank v1.0
includes a total of 124 physical function items across five
categories of physical functioning: upper extremity, lower
extremity, axial, central, and instrumental activities of
daily living. These items were selected from broadly
accepted outcome instruments [34]. Subsequent evaluation
using data from a normal population has demonstrated
appropriate psychometric properties [15, 34]. While the
PROMIS®™ PF CAT is not specifically tailored to any
particular disease process, it has demonstrated ample
validity and reliability evidence for some medical condi-
tions [3] and in an orthopaedic population [15]. Yet, no
study to date has evaluated the PROMIS® PF CAT for
patients with disorders of the foot and ankle.

In 2012, the American Orthopaedic Foot & Ankle
Society™ (AOFAS) established the National Orthopaedic
Foot & Ankle Outcomes Research (OFAR) Network, a
national consortium for collecting and sharing data on
treatment outcomes and improving patient care. The net-
work currently includes 10 clinical sites, each with at least
one fellowship-trained orthopaedic foot and ankle spe-
cialist, with a wide geographic distribution across the
United States (Appendix 1). The breadth of the network
allows access to a diverse population of patients.

We evaluated the measurement properties of the
PROMIS™ PF CAT for adult patients with common dis-
orders of the foot and ankle using data collected through
the OFAR Network in terms of efficiency, reliability,
validity, precision, and coverage.
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Patients and Methods
Patient Enrollment

The OFAR Network was developed by the AOFAS for use
by the organization’s membership. The goal of OFAR is, in
part, to provide an infrastructure for multicenter prospec-
tive research and clinical trials. Ten geographically diverse
sites were invited to participate in a proof of concept trial
of the OFAR Network. Investigators at each of these 10
clinical sites volunteered to participate in the OFAR Net-
work. In this prospective study, each site enrolled patients
with any of six common foot and ankle disorders: ankle
arthritis, ankle instability, adult acquired flatfoot deformity
(pes planovalgus), hallux valgus (bunions), hallux rigidus,
and hammer toe(s). These disorders were selected based on
the typical case volume at the 10 sites and on the American
Board of Orthopaedic Surgeons list of most frequent
elective procedures for foot and ankle specialists. Institu-
tional review board approval was obtained at each of the
sites. All participating sites and investigators agreed to
enroll a minimum number of 30 patients and to abide by
the OFAR Network guidelines.

From March 2012 to June 2012, adult patients under-
going surgical treatment for one of the six specified foot
and ankle disorders were invited by their treating provider
to participate, provided that they were not younger than
18 years and that they had no active infection or ulceration
at the area of the planned procedure.

Demographics

We recruited 323 patients for this study. Of the 323, 10
failed to meet study inclusion criteria and 25 had no data
recorded for the PROMIS® PF CAT, resulting in a cohort
of 288 patients. The cohort was 70% women, 87% white,
and 5% Hispanic or Latino (Table 1). The patients’ mean
age was 51 years (SD, 15 years; range, 18-81 years). The
distribution of the six foot and ankle disorders were 15%
ankle instability, 13% ankle arthritis, 37% hallux valgus,
11% flatfoot deformity, 15% hallux rigidus, and 9%
hammertoe.

Data Collection

Each patient gave consent and was asked to complete a web-
based questionnaire, which included demographic and
comorbidity questions, the PROMIS®™ PF CAT, and the
PROMIS™ Pain Interference CAT, either on a computer or
on an iPad during the preoperative period (no more than
30 days before the scheduled procedure). The questionnaire
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Table 1. Patient demographic characteristics (n = 288)

Variable Value

Age (years)* 51 + 15 (18-31)

Sex (number of patients)+

Male 74 (30%)

Female 170 (70%)
Race’

White 208 (87%)

Black 11 (5%)

Asian 8 (3%)

White and Asian 1 (0.3%)

American Indian or Alaska Native 1 (0.3%)

Other 10 (3.5%)
Ethnicity "

Not Hispanic or Latino 184 (95%)

Hispanic or Latino 10 (5%)
Diabetes’

No 269 (95%)

Yes 14 (5%)
Rheumatoid arthritis

No 258 (91%)

Yes 25 (9%)

* Values are expressed as mean = SD, with range in parentheses;
fthe subgroups that do not add up to the total sample size of 288
reflect missing data.

was created and completed using the PROMIS™® Assessment
Center, a secure database system housed at Northwestern
University (Evanston, IL, USA). The PROMIS®™ Pain CAT
has been evaluated with respect to precision, construct, and
concurrent validity and results indicate that its 41-item bank
is psychometrically sound [2]. Both the PROMIS®™ PF and
Pain CATs were programmed to select an initial item with
moderate difficulty from all items in their item banks to
administer to the patients. Difficulty of an item in this con-
text refers to whether an item measures higher functioning
(more difficult) or lower functioning (less difficult) levels.
The next items selected by the CAT algorithms were based
on patients’ responses to the previous items. The termination
criteria for these tests were set at a maximum of 12 items and
a maximum standard error of 0.33. The investigator or site
personnel entered basic procedure-specific information for
the surgical procedure performed.

Data Analysis

As the primary objective of this study was to assess and
describe measurement properties of the PROMIS® PF
CAT, this study was descriptive in nature, and power
analysis to calculate the required sample size for the study
was not applicable. We have, however, calculated the
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required sample size for analyzing the correlations. To
achieve a 95% power to detect a difference of —0.6
between the null hypothesis correlation of 0 and the
alternative hypothesis correlation of 0.6 using a two-sided
hypothesis test with a significance level of 0.05, a mini-
mum sample size of 30 was needed.

We applied a one-parameter item response theory model,
the Rasch Partial Credit Model [8, 29, 30, 33], to examine
the measurement properties (ie, efficiency, reliability,
validity, precision, and coverage) of the PROMIS®™ PF
CAT. The Rasch Partial Credit Model is a measurement
model used to assess trait, ability, competence, or functional
levels of individuals. It can be applied to questionnaires to
assess instrument precision, dimensionality, scoring, and
beyond. It also provides a mechanism for transforming data
from ordinal scale to interval scale to meet the assumption of
parametric statistical tests. The Rasch model allows both the
item difficulty and the patients’ physical function to be
measured and placed on the same scale. It can provide robust
support for instrument development, evaluation, and vali-
dation. However, before conducting Rasch analysis, we
examined the data to assess the two major assumptions of the
Rasch model (unidimensionality and fit). If unidimension-
ality and fit are adequate, the Rasch Partial Credit Model can
be used to analyze the data.

Unidimensionality refers to whether an instrument mea-
sures predominantly one single construct or concept such as
physical function. We evaluated unidimensionality by con-
ducting principal component analysis of the residuals. If,
after removing the first factor, the unexplained variance in
the first contrast is less than 10% and the eigenvalue of the
first contrast is less than 3, then unidimensionality for the
PROMIS® PF CAT would be supported. Eigenvalue is a
mathematical term to indicate variability in data and is
normally used in factor analysis to assess dimensionality.
Eigenvalues range from zero to the maximum number of
items in an item bank. The higher the eigenvalue, the more
variability there is in the data, which indicates departure
from unidimensionality. We found, in our data analysis,
after removing the first factor, the unexplained variance in
the first contrast was 2.6% and the eigenvalue was 2.4.
Hence, there was evidence to support unidimensionality.

Fit of the data to the Rasch model is also necessary for
appropriate use of this model. Mean square (MNSQ) sta-
tistics are units of measurement to indicate whether the
data fit the Rasch model. If the data fit the Rasch model, we
can then apply the Rasch model to evaluate the data.
Otherwise, we may utilize alternative methods or modifi-
cation. The data fit the model if the infit MNSQ and the
outfit MNSQ statistics are less than 2. Fit statistics close to
1 are considered the best [8, 14, 43]. Both of these statistics
can range from zero to infinity. The outfit MNSQ is more
sensitive to outliers and unexpected responses, whereas the

infit MNSQ is more sensitive to discrepancies around the
mean. We obtained a mean infit MNSQ of 0.92 and a mean
outfit MNSQ of 0.96, indicating our data fit the model well.
Thus, the Rasch Partial Credit Model was appropriate to
evaluate the PROMIS®™ PF CAT data.

Measurement Properties

We examined the measurement properties of the PF CAT
in the following five areas: efficiency, reliability, validity,
precision, and coverage.

Efficiency

Efficiency is defined as the total amount of time to com-
pleting the instrument and whether the number of items
that patients had to complete is reasonable. The PROMIS®
Assessment Center’s database automatically recorded the
time that it took each patient to complete an item. Using
that information, we computed the average time (in sec-
onds) for patients to complete the entire PROMIS® PF
CAT. We also examined the average number of items the
PROMIS®™ PF CAT administered to the patients. (See
Appendix 2 for a list of items administered by the
PROMIS®™ PF CAT and Appendix 3 for a list of items
contained in the entire PROMIS®™ PF item bank; supple-
mental materials are available with the online version of
CORR™))

Reliability

We assessed internal consistency reliabilities of the
PROMIS®™ PF CAT in terms of person reliability and item
reliability. Person reliability refers to the reproducibility of
the ordering of patients’ physical function measures (eg,
Patient A has a higher physical function score than Patient
B, Patient B has a higher physical function score than
Patient C, etc) for the instrument.

Item reliability refers to the reproducibility of the ordering
of item difficulty measures (eg, Item 1 is more difficult for
people than Item 2, etc) for the PROMIS® PF CAT and this
sample population. Reliability is an r value (correlation) and
itranges from —1 to 1 [12]. We considered reliability of 0.90
or greater as excellent and 0.80 or greater as good.

Validity

Both content and construct validities were investigated.
Content validity suggests the items in the PROMIS® PF
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CAT do in fact measure patients’ physical functioning and
the items are appropriate and comprehensive relative to the
foot and ankle patient population. This was determined by
two methods. First, we formed a panel of six fellowship-
trained foot and ankle surgeons and asked each to carefully
examine the content of the PROMIS® PF CAT and provide
face validity input. Second, we reviewed PROMIS™ liter-
ature documenting the PROMIS® PF CAT item bank
development process [34].

Construct validity describes evidence that the instrument
has a relationship with related measures, or it is able to
differentiate between known groups of patients. We used
Pearson correlation analysis to determine whether the
PROMIS® PF CAT had any relationship with the
PROMIS®™ Pain CAT measures using standard criteria to
indicate the strength of correlation: low correlation:
r < 0.3; moderate correlation: r = 0.3 to 0.5; and high
correlation, r > 0.5. Additionally, we evaluated for evi-
dence that the PROMIS®™ PF CAT was able to differentiate
between patients with greater morbidity to those with less
morbidity. Patients with comorbidities were defined as
those who had history of at least one ailment (hypertension,
rheumatoid arthritis, osteoporosis, high blood pressure,
asthma, anxiety, diabetes, breast cancer, thyroid disease,
hay fever, hepatitis, gout, sleep apnea, etc) or were willing
to trade at least 1 year in current state of life for perfect
foot and ankle function. Patients without comorbidities
were defined as those who did not have any ailment. We
used the independent-samples t-test to determine whether
the person measures between these two groups of patients
differed; statistical significance was set at p < 0.05.

Precision

Standard error of measurement (SEM) is an index that
quantifies the degree the measurement is free of error and
is commonly used to indicate measurement precision
[17, 18]. Smaller SEM suggests greater precision. An SEM
of 3.3 or less (equivalent to a Cronbach’s alpha of > 0.90)
is generally accepted as excellent precision and 5.0 or less
(equivalent to a Cronbach’s alpha of > 0.80) as good
precision [8].

Coverage

Instrument coverage determines whether the range of items
can cover the entire spectrum of the patient population’s
physical functioning levels [17]. To examine coverage, we
computed the persons’ measures (eg, patients’ PROMIS®™
PF scores) and the PROMIS® PF CAT items’ difficulty
measures and plotted these two distributions of measures
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side by side vertically to form a person-item or Wright map
(Fig. 1). This person-item map is essentially a vertical
ruler, separating patients on the left and the items on the
right. The top of the ruler corresponds to high physical
function levels and the bottom corresponds to low physical
function levels. When a patient is aligned with an item on
the same location of the ruler, that patient’s physical
functioning level is said to be well targeted by this item.
When all the patients are well targeted by the entire set of
items in the instrument, the instrument is said to have
adequate coverage (ie, lack of ceiling and floor effects).

Measure Person Item
17 +
16 * + T
15 # +
14 +
13 4 + PFC33
12 Hin +
11 # + PFC7
10 T + PFA19 PFA3% PFB51 PFC35
9 + S PFCi13
8 = +
7 # +
6 U HE +
5 # S +
4 it i HAH 2 +
3 #HE R HH AR + PFAL PFB5 PFB7
2 A HE + M
1 M HEH HEHE + PFA4
0 HEHHHBEEHE M + PFAT7 PFC12 FPFC36
-1 HHE R HH AR + PFA23
-2 H#HAE BB AR A AR + PFAl1l1 FPFA42
-3 HEH HEH a1 + PFC38
-4 HE U HE +
-5 HUHRHEE S + PFAS3
-6 AR B + § PFBI3
-7 #H +
-8 # +
-9 # + PFC56
-10 T +
-11 +
-12 # +
-13 + T
-14 +
-15 +
-16 +
-17 # + PFASS
-18 +
-19 +
-20 +
-21 +
-22 + PFA13 PFA33

Fig. 1 This person-item map shows the spread of items and patients
along a standardized linear scale labeled “Measures.” A vertical dash
ruler separates persons (ie, patients) on the left and items on the right.
The top of the ruler represents high physical function levels, whereas
the bottom represents low physical function levels. The map shows a
normal distribution for the PROMIS®™ PF CAT, with approximately
Y2 of the subjects’ physical functioning above the mean and %2 below,
indicating efficient utilization of items. Instrument coverage was
found to be excellent, with minimal ceiling effect (0.32%) and no
floor effect. # = two patients; . = one patient; M = mean; S = 1 SD
from the mean; T = 2 SDs from the mean. PFA19, PFC33, etc, are
item identification numbers (see Appendix 2; supplemental materials
are available with the online version of CORR®).
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The extent to which an instrument lacks items to cover the
lower end of a population’s physical function is called the
floor effect; the extent to which the instrument lacks items
covering the upper end of a population’s physical function
is called the ceiling effect.

Results

Efficiency

The mean number of items administered by the PROMIS®™
PF CAT was 4 (range, 2—12; mode, 4; median, 4), requiring
an average of only 47 seconds (SD, 49 seconds) to com-
plete the instrument. A graph of item measures (Fig. 1)
showed a normal distribution, with approximately Y2 of the
subjects’ physical functioning above the mean and %2
below, indicating efficient utilization of items.

Reliability

The internal consistency reliability of the instrument was
excellent, with a person reliability of 0.96. This suggests
similar ordering of persons would occur with repeated
studies. The item reliability was also high at 0.99, sug-
gesting the ordering of item difficulty would remain the
same regardless of altered patient populations or foot and
ankle conditions (Fig. 1).

Validity

Construct validity was high as evaluated by all methods.
Patients with comorbidities had lower PROMIS®™ PF
scores (mean, 38; SD, 5) than those without comorbidities
(mean, 44; SD, 9) (t = 5.103; p < 0.001). Also, there was
a strong relationship between the PROMIS®™ PF and Pain
CATs (r= — 0.657; p<0.001), suggesting physical
function decreases as pain increases.

Precision

Measurement precision, represented by the SEM, was less
than 3.3 across a broad range of physical function, sug-
gesting excellent instrument precision (Fig. 2).

Coverage

A person-item map shows that the items covered the lower
levels of patients’ physical function completely (Fig. 1).

5.0 A

4.0 A

3.0 A

204

Standard Error of Measurement

T T T T T
200 300 400 500 600 700 80.0
Patient's PF CAT Score

Fig. 2 Measurement precision of the PROMIS® PF CAT, repre-
sented by the SEM, was primarily less than 3.3 across a broad range
of physical function, suggesting excellent instrument precision.

The majority of patients with higher physical functioning
were also covered by the items; only a small number of
these patients were not covered by the items, reflecting a
slight ceiling effect. Overall, instrument coverage was
found to be excellent, with a minimal ceiling effect
(0.32%) and no floor effect.

Discussion

There are many instruments currently available for
assessing patient-reported outcomes in foot and ankle
surgery. There has been considerable uncertainty as to
which of these outcome tools is best for reporting the
results of treatment for patients with foot and ankle dis-
orders [10, 40]. The currently available patient-reported
outcome instruments include generic instruments such as
the SF-36 [31], designed for broad use in a variety of
medical conditions, and more specialized questionnaires
such as the Foot Function Index (FFI) [9] and the AOFAS
Clinical Rating Systems [20]. Most of these instruments
were developed based on classical test theory and thus
suffer from a number of problems that limit their utility in a
clinical setting. Two of the most important limitations are
that they are time consuming for patients and that they
cover only a narrow range of clinical conditions and dis-
ease severities. Item response theory-based outcome
instruments, such as the PROMIS® PF CAT, should
effectively overcome these limitations because a few
relevant items targeted to each individual can be auto-
matically selected from a large item bank. The PROMIS®™
PF CAT instrument is an appealing alternative to the
existing tools as it is more efficient to administer,
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minimizes responder burden, is available in the public
domain, and allows comparison across a broad spectrum of
medical and surgical conditions. Our goal was to evaluate
the efficiency, reliability, validity, precision, and coverage
of the PROMIS™ PF CAT for assessing physical function
in patients with common foot and ankle disorders by using
a sample of patients drawn from the multicenter AOFAS-
sponsored OFAR Network.

A primary limitation of this study is the small sample
size within the limited number of diseases studied. The
patients recruited included those with six common foot and
ankle conditions. The overall sample size is 288, but the
sample sizes for each of the six conditions are relatively
small, restricting detailed subgroup analyses on conditions.
A larger sample that includes a wide range of foot and
ankle conditions and a larger sample size within each
condition would help to establish stronger validity evi-
dence and to generalize to a larger patient population with
foot and ankle diseases. Additionally, there is currently no
gold standard instrument against which to assess criterion
validity.

The criteria for selecting among patient-reported
outcome instruments are validity, reliability, and respon-
siveness in evaluating the health of the targeted population
[10, 21, 25]. The validity and reliability of the SF-36, FFI,
and AOFAS systems have been addressed in previous
studies [4, 6, 9, 10, 20, 22, 23, 25-27, 31, 35, 38-40, 42].
The validity of the AOFAS Clinical Rating Systems has
been questioned while the FFI has validity evidence pri-
marily in patients with rheumatoid arthritis [39]. The
AOFAS and FFI questionnaires remain among the most
commonly used tools for foot and ankle conditions despite
the limited evidence supporting their validity for the broad
range of conditions for which they are used [10, 40]. In
contrast, the SF-36 has been extensively validated and
tested for reliability but has low levels of responsiveness
relative to region-specific tools [1, 5, 7, 19, 24, 27, 28]. The
OFAR Network is in the process of evaluating respon-
siveness of the PROMIS™ PF CAT relative to legacy
instruments. Demonstration of high levels of responsive-
ness of the PROMIS™ PF CAT in comparison to existing
legacy tools would further support its use for patients with
foot and ankle problems.

Our study provides strong validity evidence for the
PROMIS®™ PF CAT in patients with common foot and
ankle conditions. After foot and ankle experts reviewed the
items in the PROMIS™ PF CAT instrument, pilot testing in
a sample cohort of patients demonstrated construct validity
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with high levels of correlation between the PROMIS® PF
and Pain CAT scores. In addition, the PROMIS® PF CAT
was precise and efficient to administer, with minimal
ceiling and floor effects across disease severity. Our data
suggest lower PROMIS®™ PF CAT scores correspond to
patients with more severe comorbidity.

In conclusion, assessment of patient-reported outcomes
has become increasingly important in evaluating the effi-
cacy of medical and surgical treatments. Our study
provides validity support for the PROMIS®™ PF CAT for
patients with foot and ankle conditions. Further study of the
responsiveness of this instrument relative to legacy
scales, such as SF-36 and FFI, may determine whether the
PROMIS®™ PF CAT will ultimately become a preferred
alternative to legacy patient-reported outcome measures in
patients with foot and ankle disorders. Such a paradigm
shift in outcome instruments may increase compliance and
accuracy, reduce respondent burden, and allow direct
comparison to other health conditions. Further work is
underway to optimize the PROMIS®™ CATs and the
PROMIS®™ Lower Extremity Physical Function CAT
[16, 17] for broad application to measure outcomes after
injuries and treatment.
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Appendix 1

National Orthopaedic Foot & Ankle Outcomes Research Network

Sites and Principal Investigators

Site

Principal investigator

The University of Tennessee—

Stanford University (Redwood

University of Arizona (Tucson,

University of Iowa (Iowa City,

University of Rochester

University of California Los

OrthoCarolina Research

Baylor University (Houston,

Sue Ishikawa MD, G.
Andrew Murphy MD,
David Richardson MD

Kenneth J. Hunt MD

Campbell Clinic (Mempbhis,
TN, USA)

City, CA, USA)

L. Daniel Latt MD
AZ, USA)

University of Utah (Salt Lake
City, UT, USA)

Charles L. Saltzman MD,
Man Hung PhD

Phinit Phisitkul MD

IA, USA)

Judith F. Baumhauer MD

(Rochester, NY, USA)

Hospital for Special Surgery
(New York, NY, USA)

Jonathan T. Deland MD,
Scott Ellis MD

Nelson Soohoo MD
Angeles (Los Angeles, CA,
USA)

W. Hodges Davis MD
Institute (Charlotte, NC,
USA)

James W. Brodsky MD
TX, USA)
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