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Abstract

Purpose To examine the measurement properties of the German PROMIS short forms for pain intensity (PAIN), pain inter-
ference (PI) and physical function (PF) in orthopedic foot and ankle surgery patients.

Methods Patient-rated outcomes were collected from consecutive patients of our foot and ankle registry before and 6 months
after surgery. Measurement properties were tested according to the COnsensus-based Standards for the selection of health
status Measurement Instruments (COSMIN). The German Foot Function Index (FFI-D) served as a legacy measure.
Results 748 patients were included in our cross-sectional sample. Longitudinal and test-retest data were available for 202
and 65 patients, respectively. Construct validity of all short forms was good. All Cronbach’s a and intraclass correlation
coefficients were > 0.7. The smallest detectable change (SDC) was highest for PF (8.9) and lowest for PI (6.5). Minimal
important change was 4 to 5 points and thus smaller than SDC for all instruments. We observed a baseline ceiling effect for
PF. PI showed insufficiently correlated change scores with FFI-D disability change scores, and therefore failed the respon-
siveness testing.

Conclusion Our study showed some adequate psychometric properties, but also certain aspects regarding interpretability
and responsiveness that researchers must be aware of when using PROMIS short forms of pain and function in foot and
ankle surgery patients.

Keywords PROMIS - Short forms - Psychometric validation - Pain - Function

Introduction

The Patient-Reported Outcomes Measurement Information
System (PROMIS®) aims to provide a common metric of
health for many medical conditions [1]. PROMIS item banks
are primarily designed for computer adaptive testing (CAT)
which has proven to be time-efficient and precise because
appropriate questions are selected from an item bank accord-
ing to the patient’s response and estimated score. Despite
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this methodological and technological progress, PROMIS
static short forms of varying lengths remain in use, since
they are easy to administer by means of a paper—pencil for-
mat, the preferred administration mode for many patients, or
serve as static domain items in PROMIS profiles.

The validation of PROMIS pain and function measures
in foot and ankle patients has only targeted CAT as the pre-
ferred method of administration without any consideration
of short forms [2, 3]. Yet valid short forms would allow
the use of PROMIS metrics for those groups of patients,
practitioners or clinics who still prefer the form of analogue
correspondence.

To strengthen the evidence for PROMIS measures in foot
and ankle patients, samples with a wide range of conditions
and from different populations are required [4]. So far, the
validation studies mentioned above used the same data
source: the National Orthopaedic Foot & Ankle Outcomes
Research database with ten contributing clinics. Therefore,
current evidence for PROMIS instruments in foot and ankle
patients is solely based on data from approximately 300
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US patients undergoing one of six common elective foot
and ankle surgeries (i.e. hallux rigidus, hallux valgus, ham-
mertoe, flatfoot deformity, ankle instability, ankle arthritis).
There is the need to broaden the evidence of PROMIS meas-
ures beyond this principal population.

Our aim is to evaluate if German PROMIS short forms
can be regarded as valid tools for assessing pain intensity
(PAIN), pain interference (PI) and physical function (PF) in
foot and ankle surgery patients. Therefore, we examined the
measurement properties of these instruments in a wide range
of orthopedic foot and ankle surgery patients according to
the COnsensus-based Standards for the selection of health
status Measurement INstruments (COSMIN) [5, 6].

Materials and methods
Study design and questionnaire administration

This prospective study was approved by the Cantonal Eth-
ics Committee of Zurich (KEK-ZH no. 2015-0258) and
included consecutively enrolled patients of our foot and
ankle registry between November 2016 and January 2018.
This registry currently documents 70% of all foot and ankle
patients surgically treated at our clinic up to 2 years post sur-
gery. Patients are enrolled if they are at least 16 years of age
and provide informed consent to use their data for research
purposes. Exclusion criteria are living abroad; insufficient
knowledge of the German language; cognitive impairment;
or ongoing follow-up of former surgeries. Patient-reported
outcomes (PROs) were collected from questionnaires admin-
istered 1 to 4 weeks before (baseline) and 6 months after
surgery. This postoperative follow-up is sufficient for detect-
ing a substantial health change in foot and ankle patients [2].
Starting in May 2017, a subsample of consecutive patients
interviewed either at baseline or the 6-month follow-up com-
pleted questionnaires with a retest occurring within 14 days
(median: 9 days; minimum: 2 days) for reliability testing
until a sample size of 30 for each time point was reached
(baseline: n=235; 6-month follow-up: n=30). Overall, we
assessed PROMIS short form measurement properties with
our cross-sectional, longitudinal and test-retest patient
populations.

PRO questionnaires

We investigated the German PROMIS short forms for PAIN,
PI and PF as provided by the PROMIS Germany research
group. Answers are given on five-point verbal rating scales.
For PAIN, we used form 3a (v1.0) that assesses pain over
a 7-day recall period and current pain [7]. Form 4a (v1.0)
defined PI based on the consequences of pain on relevant
aspects of one’s life over a 7-day recall period [8, 9]. For
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PF, we used form 4a (v2.0) [10, 11]. Patients reported their
current ability to perform various physical activities. Over-
all scores for PAIN, PI and PF were presented as T scores;
higher scores indicate more PAIN, higher PI and better PF. A
PI and PF score of 50 (10) represents the US general popula-
tion mean (SD). In contrast, the PAIN score is not centred
on a general population mean [1]. Scoring was done using
automated response pattern scoring [12] and missing items
were not replaced. We decided to use the shortest available
short forms because the shorter the instrument, the lower the
administrative and respondent burden as well as the easier
they are to implement in registry settings such as that found
and used within our clinic.

As reference instruments for construct validity, we used
a condition-specific instrument that assesses constructs
encompassing the PROMIS domains and two single-item
questions aimed at assessing the success of surgery as
follows.

Specifically, we used the Foot Function Index (FFI), a
region-specific instrument assessing pain and disability,
which belongs to the most frequently used PRO tools in foot
and ankle literature [13]. We used the modified German ver-
sion FFI-D with 18 items covering subscales for pain (8
items) and disability (10 items) and a reference period of
1 week as a legacy measure [14]. The FFI-D pain subscale
assesses the amount of pain at different times of the day
and the degree of pain while walking or standing under dif-
ferent conditions. The FFI-D disability subscale measures
difficulties in walking under various conditions and during
some lower limb motoric tasks as well as restrictions expe-
rienced while undertaking leisure activities and depending
on the choice of various shoe types. Answers are provided
on a ten-point numeric rating scale. Subscales were recorded
as the achieved score relative to the maximum achievable
score of all answered scale items. The higher the score, the
higher the pain or impairment. Two missing items were per-
mitted for each subscale. The German version was shown
to be feasible, showed excellent internal consistency and
test—retest reliability for both subscales (FFI-D pain: Cron-
bach’s a=0.9, intraclass correlation coefficient ICC)=0.97;
FFI-D disability: Cronbach’s =0.95, ICC=0.99) and cor-
related with comparable instruments in a sample of 53 foot
surgery patients aged 18 to 77 years with mainly fore- or
hindfoot problems [14]. Test-retest reliability was further
quantified by Bland-Altman 95% limits of agreement and
showed a non-significant bias for FFI-D pain and disabil-
ity of 0.3 +2.5 and — 0.6 +2.9 random error, respectively.
Recently published reference values for FFI-D are available
[15].

At 6 months, patients rated their global treatment out-
come (GTO): “How much did the operation help with your
foot problem?” on a five-point Likert scale ranging from
“helped a lot” to “made things worse” [16]. They also
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defined their state of symptom-specific well-being (SSWB):
“If you had to spend the rest of your life with the symptoms
you have now at your foot, how would you feel about it?”
on a five-point Likert scale ranging from “very satisfied” to
“very dissatisfied” [17].

PROMIS measurement properties

Structure was assessed in the cross-sectional sample by con-
firmatory factor analysis with Satorra—Bentler adjustments
(CFA). Due to the small number of items per scale, CFA
was done for the three short forms together with each scale
being considered as one factor, and factors being allowed to
covary. Structural validity was demonstrated if data fitted the
predefined factor structure and at least 3 fit indices were con-
sidered at least “good” (Comparative Fit Index [CFI] > 0.9,
Tucker-Lewis Index [TLI] > 0.9, root-mean-square error of
approximation [RMSEA] < 0.05, standardized root-mean-
square residual [SRMR] < 0.08) [18].

Construct validity was assessed using scale-specific
hypotheses testing and considered good if at least 75% of
the hypotheses were confirmed. We tested the correlations
between PAIN and FFI-D pain, PI and PF with FFI-D dis-
ability, and PAIN, PI and PF with SSWB. Correlations were
expected to be strong (> 0.6) and positive for PAIN and PI,
and negative for PF.

Internal consistency was calculated using Cronbach’s
a with values between 0.7 and 0.95 indicating appropriate
internal consistency [19]. Test-retest reliability was assessed
with ICC from a single measurement, absolute agreement,
two-way mixed-effects model; an ICC > 0.7 was considered
appropriate [19]. Agreement was assessed using the Stand-
ard Error of Measurement (SEM agreement = \/ (variance
due to systematic differences between measurements + resid-
ual variance)). The smallest detectable change (SDC) for
individuals that can be considered above the measure-
ment error with a 90% confidence level was calculated as
SDC90=1.65 * \/ 2 * SEM agreement [20].

Responsiveness refers to the ability of a questionnaire to
detect clinically important changes over time. Longitudinal
validity can be considered a measure of responsiveness and
is examined by inspecting the correlation of the change score
with the change score of the reference instrument [20]. We
assessed this aspect with predefined hypotheses: We expected
moderate positive correlations (r>0.5) between change scores
of PAIN and FFI-D pain, of PI and FFI-D disability and mod-
erate negative correlations (r<— 0.5) between change scores
of PF and FFI-D disability. We had the same expectations for
correlations between change scores of PAIN, PI, PF and the
GTO. Hypotheses on effect sizes were included for PI and
PF because these PROMIS score outcomes have been previ-
ously published for foot and ankle surgery over a comparable
follow-up period [21, 22]. Based on these results, we expected

Cohen’s d of at least > (.5 with decreasing PI and d> 0.7 with
increasing PF. Responsiveness was considered sufficient if at
least 75% of the hypotheses were confirmed.

Floor and ceiling effects were considered absent if percent-
ages were below 15% [19]. To determine the individual-level
minimal important change (MIC), we analysed the area under
the receiver operating characteristics curve (AUC) with the
GTO set as the anchor. Patients who stated that the operation
“helped” or “helped a lot” were considered as having a good
outcome; all other responses indicated a poor outcome for an
invasive intervention such as orthopedic foot or ankle surgery.
An AUC >0.7 was considered adequate [19]. Change scores
of the longitudinal sample and its GTO subgroups were cal-
culated for interpretation purposes.

Analyses were performed using StataCorp. 2015 Stata Sta-
tistical Software: Release 14 (StataCorp LP, TX, USA). AUC
analysis was done with the Stata ROCMIC module [23].

Results
Patient characteristics

Figure 1 outlines the patient selection scheme and Table 1
shows baseline demographics, pain, and functional status.
Forty-two percent took painkillers due to foot pain. The per-
centage of smokers was 19.5%. Twenty-nine percent of the
patients were retired and the proportion of part-time work-
ers was 34%. Fifty-five percent of the surgeries targeted the
forefoot (mainly scarf-osteotomy as well as Morton’s neuroma
excision, arthrodesis, cheilectomy), 8% the midfoot (mainly
arthrodesis) and 37% the hindfoot (i.e. arthrodesis, calcaneal
osteotomies, debridement, exostosis removal).

Structure, construct validity and internal
consistency

CFA confirmed the three-dimensional structure of the three
PROMIS scales. The CFI was 0.95, SRMR was 0.04 and
TLI was close to the cut-off criteria with 0.93, which demon-
strates a good fit. RMSEA was 0.106. The covariance between
PAIN and PI was 0.65, PAIN and PF — 0.51, and PI and PF
— 0.69. Scale-specific hypothesis testing for validity resulted
in 100% confirmed hypotheses for PAIN and PF and 89% for
PI (Table 2). Cronbach’s a was greater than 0.7 for all scales
(Table 3).

Test-retest reliability and agreement
ICC was greater than 0.7 for all scales (Table 3). The PF

scale had the highest SEM agreement value of 3.8 (SDC90:
8.9) in contrast to PI (SEM agreement: 2.8; SDC90: 6.5).
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Fig. 1 Flow chart showing
patient eligibility and available

Foot and ankle surgery registry (11.2016 to 01.2018)
1051 patients

sample sizes for assessing the
psychometric properties of the
German PROMIS short forms

Surgery cancelled / postponed (n = 94)
> Incorrect diagnosis (n = 1)
Duplicate entry (n = 1)

Eligibility
Surgically treated foot / ankle
955 patients
Patient consent withheld (n = 34)
Ongoing follow-up (n = 14)
Not willing to participate (n = 10)
Living abroad / non-German (n = 10)
Age < 16 years (n=2)
Inclusion
885 patients
Non-responders (n = 137)
Response rate: 85%
Analysis
Cross-sectional sample Longitudinal sample
n=748 n =202
Table 1 Patient characteristics Characteristics® Cross-sectional Longitudinal (N=202) Test—retest (N=65)
for the three analysed samples (N=748)
at baseline
Age (years) 56.1 (14.9) 55.4 (14.2) 57.7(17.2)
Gender (female) (n, %) 512 (68) 139 (69) 49 (75)
Height (cm) 164.9 (7.3) 169.7 (9.8) 167.6 (9.9)
Weight (kg) 68.7 (14.5) 73.4(15.9) 72.8 (16.5)
Body Mass Index (kg/mz) 25.2 (4.9) 25.4 (4.7) 25.8 (5.3)
PROMIS PAIN (T score) 51.3 (8.1)b 51.6 (8.0) 48.0 (10.2)
PROMIS PI (T score) 59.3 (7.6)b 59.1 (7.5) 56.0 (9.0)
PROMIS PF (T score) 422 (7.6)b 42.7 (7.7) 44.4 (9.0)
FFI-D pain 49.8 (20.5)° 49.0 (20.8) 53.3 (22.3)
FFI-D disability 52.4 (24.0)° 50.2 (23.8) 49.1 (25.6)

PROMIS Patient-Reported Outcomes Measurement Information System, PAIN pain intensity, P/ pain inter-
ference, PF physical function, T score overall PROMIS score calculated per domain, FFI-D Foot Function
Index German version, SD standard deviation

“Expressed as mean (SD) unless otherwise stated

PAll T scores could be calculated for all cases, single PROMIS items were missing in 2 to 4 cases per scale

°FFI-D subscale scores could not be calculated for 58 patients (7.8%) due to>2 missing items

Responsiveness

Hypothesis testing for responsiveness resulted in 83%
confirmed hypotheses for PAIN, 33% for PI and 56% for
PF. Patients’ individual change scores on the PROMIS
scales and respective FFI-D scales are plotted in Fig. 2.
Table 4 presents the 6-month follow-up scores and mean
changes in these scales; PROMIS T scores decreased sig-
nificantly. Cohen’s d exceeded the preset criteria for PI
and PF (Table 3). After surgery, we observed floor effects
with PAIN and PI, and a ceiling effect with PF (Table 5).
Due to a baseline ceiling effect (15%) for PF—which
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could be presumed to negatively affect the strength of
correlation with the FFI-D disability change scores and
GTO categories—we conducted a sub-analysis involving
the exclusion of cases (n=29) with a maximum PF base-
line score and “good” outcome. Based on this restriction,
correlations with FFI-D disability change scores were not
affected. However, correlations with the GTO categories
increased and hypotheses could not only be confirmed
for males as in the original analysis, but as well for the
whole sample and for females. Thus, testing for respon-
siveness with this sub-analysis resulted in 78% confirmed
hypotheses in PF.



Quality of Life Research (2019) 28:2821-2829

2825

Table 2 Correlations between PROMIS scales, FFI-D, SSWB and
GTO

Correlation Correlation Correlation
with FFI-D* with SSWBP® with GTOP
PROMIS PAIN
Baseline 0.68°
6 months 0.64¢ 0.69¢
Change 0.56%f 0.52¢
PROMIS PI
Baseline 0.70"
6 months 0.67" 0.60¢
Change 0.428 0.478
PROMIS PF
Baseline —-0.76"
6 months —0.67" —0.63¢
Change —0.48% —0.458

PROMIS Patient-Reported Outcomes Measurement Information Sys-
tem, FFI-D Foot Function Index German version, SSWB symptom-
specific well-being, GTO global treatment outcome, PAIN pain inten-
sity, PI pain interference, PF physical function

*Pearson’s correlation coefficient (r)

bSpearman’s rank correlation coefficient (r,)

“Correlation with FFI-D pain,
were > 0.6

gender-specific correlations r

dGender-speciﬁc correlations Irl were>0.6, except for male PI
(r,=0.56)
¢Correlation with FFI-D pain change score

fGender—speciﬁc correlations Irl were> 0.5 for PAIN and PF (male)
and < 0.5 for PI and PF (female)

£Gender-specific correlations Ir| were> 0.5 for PAIN (male) and PF
(male), and < 0.5 for PAIN (female), PI and PF (female)

"Correlation with FFI-D disability, gender-specific correlations Irl
were > 0.6

iCorrelation with FFI-D disability change score

Minimal important change

The dichotomized GTO was “good” for 82.2% of our
patients (Table 4). Change scores of 4 to 5 points were iden-
tified as the best cut-off points for the MIC (Table 3).

Discussion

We assessed the measurement properties of the shortest
PROMIS forms of pain and function in a diverse sample
of orthopedic foot and ankle surgery patients. Our results
suggest that construct validity of the PROMIS short forms
is good. They have good internal consistency and test—retest
reliability, which is in line with results reported for other
patient groups [24-26].

Compared to other foot and ankle surgery patients [21,
22] where a PF baseline score of 34 was reported, our

patients had higher PF and comparable PI. We believe this
result could be attributed to a different distribution of fore-
and hindfoot disorders in our study; we have a particularly
high proportion of hallux valgus patients who did not neces-
sarily show any signs of intense functional impairment. As
expected, FFI-D disability was higher than the population
average of around 16 in 50-59-year-old males and 19 in
females of the same age range [15]. FFI-D pain was consid-
erably higher than the population average, which is around
14 and 19 in 50-59-year-old males and females, respec-
tively [15]. At baseline, 42% of our sample reported taking
painkillers specifically due to foot pain. After 6 months, our
sample showed a substantial decline in PAIN and FFI-D
pain, the latter still being half a SD above the average of
50-59 year olds [15]. The interpretability of the PAIN score
is limited, since PAIN is not centred on a general population
mean [1]. Regarding PI and PF, our patient sample achieved
almost average values, whereas the foot-specific FFI-D dis-
ability score (like the FFI-D pain score) was half a SD above
the average of 50-59 year olds.

Internal consistency and test—retest reliability were good
for all three PROMIS short forms. We detected measurement
errors of three points (PAIN, PI) and four points (PF) on the
T scale. With the SCD90 being larger than the MIC, clini-
cally relevant changes cannot be distinguished from meas-
urement error for an individual patient. This problem is not
uncommon for patient-reported outcome measures [20]. In
technical terms, the resolution of the instrument is not good
enough to detect the differences we are interested in. Even if
we take into account that measurement error is not constant
through the score range in IRT-based instruments [27-29],
the MIC cannot be detected in any range of PAIN and PF.
However, the MIC can be detected in the PI scale for patients
who change within the T score range of 52 to 72. An illus-
tration of the magnitude of SDCs based on different SEM
assumptions and the location of the MIC within these results
is highlighted in Fig. 3.

Responsiveness was supported for PAIN and PF, but not
for PI. While correlations with the anchor question and effect
sizes were acceptable, PI showed insufficiently correlated
change scores with those of the FFI-D disability subscale.
It should be noted that responsiveness of the FFI-D sub-
scales is unknown. Although the FFI and FFI-D are fre-
quently used for foot and ankle patients, we could not find
any studies demonstrating responsiveness, especially within
the tight definition outlined by COSMIN (i.e. correlation
of the change score with the change score of the reference
instrument). Furthermore, we need to critically discuss the
thresholds that were set for hypothesis testing. PI failed the
chosen criteria for hypothesis testing only slightly by cor-
relating between 0.45 and 0.49 with the anchor question
instead of > 0.5. Our threshold is based on the recommenda-
tions of Guyatt et al. [30], but more currently recommended
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Table 3 Reliability, smallest detectable change, minimal important change and effect size

Cronbach’s a* Icct SEM greement SDC90 MIC® AUC? Cohen’s d
PROMIS PAIN 0.87 (0.85; 0.89) 0.90 (0.84; 0.94) 3.24 7.56 —4.0° 0.79 (0.71; 0.86) -1.2f
PROMIS PI 0.93 (0.92; 0.94) 0.91 (0.86; 0.94) 2.77 6.45 -5.0¢4 0.79 (0.71; 0.87) —1.2¢8
PROMIS PF 0.91 (0.9; 0.92) 0.81 (0.71; 0.88) 3.82 8.92 4.6° 0.80 (0.72; 0.87) 0.8"

Sensitivity—the probability that the change score will be above the threshold when improvement is present (true-positive rate) and specificity—
the probability that the change score will be below the threshold when improvement is not present (true-negative rate)

ICC intraclass correlation coefficient, SEM,,;,,0,, agreement standard error of measurement, SDC90 smallest detectable change calculated
with the 90% confidence interval of the SEM,q cemen> MID minimal important difference, MIC minimal important change, AUC area under the
receiver operating characteristics curve, PROMIS Patient-Reported Outcomes Measurement Information System, PAIN pain intensity, P/ pain

interference, PF physical function
295% confidence interval in parentheses

®MIC was estimated using the smallest sum of squares of 1-sensitivity and 1-specificity. Patients who stated that the operation “helped” or
“helped a lot” were considered as having a good outcome (external criterion variable =1"); all other responses indicated a poor outcome (exter-
nal criterion variable =“0"). The change score was calculated as baseline minus follow-up. MIC thresholds were finally multiplied with “— 1" to

be consistent with the direction of the scales
“Sensitivity: 81%; Specificity: 64%
dSensitivity: 74%; Specificity: 69%
“Sensitivity: 62%; Specificity: 81%

"Males: — 1.0, females: — 1.3

&Males: — 0.9, females: — 1.3

"Males: 0.7, females: 0.8

30 30 30
20 20 20 e e
e .._".‘..'. o %o
z 10 e 10 - s
g 1 z . & SRS
2 2 9 v 9 et 'Ef_'. pES .
s 2 s S
@] o ° ) LIS I .
2 £ -10 & -10 o
-20 . -20
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FFI-D pain FFI-D disability FFI-D disability

Fig.2 Scatterplots of individual change scores (PROMIS Patient-Reported Outcomes Measurement Information System, PAIN pain intensity, P/
pain interference, PF physical function, FFI-D Foot Function Index German version)

lower thresholds of 0.3 exist [31]. Even if we had chosen
this lower threshold, the confirmed hypotheses would still
lie below the requirement of 75% because of the low cor-
relation between the PI and FFI-D disability change scores.
Pearson’s r ranging from 0.39 to 0.43 failed our predefined
criteria of r>0.5.

PF revealed a ceiling effect as reported elsewhere [26,
32]. This ceiling effect negatively affected the responsive-
ness. The PF correlation with the GTO categories did not
reach the predefined cut-off because patients with a good
outcome, who were already at the end of the PF scale at
baseline, could not improve further and therefore had a
change score of “0”. Indeed, when the ceiling was excluded,
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this led to an improvement in responsiveness. Overall, this
ceiling effect should be considered when interpreting lon-
gitudinal PF results.

We do not rate the floor effects of PI and PAIN after sur-
gery as critical, since these scales represent unipolar con-
structs, where the upper end of the scale indicates severity
and the lower end indicates its absence [33]. Nevertheless,
it is important to recognize the higher measurement error at
the lower end of the scale when interpreting change scores
for patients initially reporting low PI and PAIN.

We used the original COSMIN checklist [5] as a guiding
framework for conducting our analyses, defining thresh-
olds and reporting key elements. We acknowledge the
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Table 4 Follow-up scores at 6 months post surgery in the longitudinal sample and respective change scores
Characteristics*® ~ Follow-up Change

GTO subgroups

“Good outcome*(n=166) “Bad outcome” (n=36)

Helped alot (n=104) Helped (n=62) Helpedonly Didnothelp (r=9) Made things

little (n=26) worse (n=1)

PROMIS PAIN  41.5(8.6) —10.2(8.8) —14.4(7.6) —-7.2(1.7) —-3.7(64) —0.97 (8.1) 0
PROMIS PI 50.4 (7.7) -87@8.00 —-12.0(7.1) -7.0(7.1) - 1.0(6.9) 5.0(7.9) Missing
PROMIS PF 48.8 (7.8) 6.1 (7.8) 9.0(7.2) 5.1(6.6) —-0.5(.5) -1(5.5) - 23.6
FFI-D pain 25.0(23.00 —-23.8(25.1) -—-323(24.2) —-20.2(21.3) -3.719.1) -135@31.1) 29.1
FFI-D disability  27.9 (25.0) —22.3(259) —29.8(25.3) —19.8(22.7) —-23(224) -158(245) 37.8

GTO Global Treatment Outcome, PROMIS Patient-Reported Outcomes Measurement Information System, PAIN pain intensity, P/ pain interfer-

ence, PF physical function, FFI-D Foot Function Index German version

“Expressed as mean (SD)

bScore changes for PROMIS instruments refer to the T scores and score changes for FFI-D refer to the achieved score relative to the maximum

achievable score of all answered scale items

Table 5 Frequencies of lowest and highest possible scores indicating
floor and ceiling effects for PROMIS scales and FFI-D

Lowest possible score Highest pos-
(%) sible score
(%)
PROMIS PAIN
Baseline 34 1.3
6 months 27.2 0.0
PROMIS PI
Baseline 7.1 2.8
6 months 35.8 0.0
PROMIS PF
Baseline 0.3 14.7%
6 months 0.0 40.6
FFI-D pain
Baseline 0 0.0
6 months 9.4 0.0
FFI-D disability
Baseline 0.0 0.0
6 months 5.1 0.0

PROMIS Patient-Reported Outcomes Measurement Information Sys-
tem, PAIN pain intensity, P/ pain interference, PF physical function,
FFI-D Foot Function Index German version, Baseline scores from the
cross-sectional sample, 6 months 6-month follow-up scores from the
longitudinal sample

#The respective value for the baseline longitudinal sample is 16.3%

ongoing development of different versions of the check-
list for different purposes such as for the study design,
determining the risk of bias [6] and reporting. We also
appreciate the methodological discussions, particularly
concerning the testing of responsiveness, i.e. the appro-
priateness and interpretation of effect sizes as contributing

10
9 [
8 O
& ]
S 7
S O | ] o O mean SDC90*
o 6
o g O Ominimal SDC90*
g s .
[l W SDC90
v 4 ° ! A
= A @ individual-level MIC
2 3 A
o 2 A SEM agreement
1 * calculated from
standard errors given in
0 the PROMIS short form
|
PAIN PI PF manuats

Fig.3 Location of the MIC, SEM agreement and SDC90, calcu-
lated from study data (black symbols). T score-specific standard
errors given in the respective PROMIS short form manuals were
used to calculate alternative SDC90 thresholds based on the mean
(grey) and minimal (white) standard error values. PROMIS Patient-
Reported Outcomes Measurement Information System, T score over-
all PROMIS score calculated per domain, PAIN pain intensity, P/
pain interference, PF physical function, SDC90 smallest detectable
change, calculated with a 90% confidence interval, MIC minimal
important change, SEM agreement standard error of measurement

criteria, guidelines for generating hypotheses and the ratio
of hypotheses needed to be confirmed for the instrument
being judged responsive [34]. Our study provides a good
example of how different tests of responsiveness (i.e. cor-
relation of change scores, correlations with an anchor
or thresholds for effect sizes) might pass or miss prede-
fined thresholds and make it difficult to draw an overall
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conclusion. Thus, we regard our results as preliminary,
which should be confirmed or extended by further studies.

Conclusion

Our results confirmed the structural and construct validity of
PROMIS short forms for pain and function. Responsiveness
was acceptable for PAIN and PF, even if one should consider
the initial physical function of patients before using the PF
short form because of apparent ceiling effects and loss of
responsiveness. On the contrary, PI responsiveness might
be insufficient, based on our hypotheses, because the change
scores insufficiently correlated with FFI-D disability change
scores. While reliability was good, the scale-specific MICs
calculated in the present study cannot be distinguished from
measurement error, although this degree of error seems rea-
sonable for patient-reported outcomes. When the SDC90 is
calculated from the T score-specific standard error provided
by the PROMIS short form manuals, MIC can be detected
in the PI scale for patients who change within the 7T score
range of 52 to 72.

In conclusion, the PROMIS short forms for PAIN, PI and
PF showed some adequate psychometric properties, but also
certain limitations that should be taken into account when
using these tools in foot and ankle surgery patients.
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