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Abstract Background: Patient-reported outcome mea-
sures (PROMs) are an important resource for clinicians
wishing to provide high-quality, patient-centered care. Find-
ing PROMs to use in a pediatric clinical practice that are
reliable, age appropriate, succinct, and not redundant is
challenging. Questions/Purposes: We sought to determine
the degree of correlation between two pediatric PROMs, the
Hospital for Special Surgery Pediatric Functional Activity
Brief Scale (HSS Pedi-FABS) and the PROMIS Pediatric
Mobility (PROMIS PM) instrument, when administered at
patients’ initial visit. We hypothesized that there would be a
positive correlation between the two questionnaires because
of their focus on physical function. Methods: We conducted
a retrospective cross-sectional review of 294 pediatric pa-
tients (mean age, 13.7 years) with localized lower-extremity
joint pathologies at our high-volume urban pediatric sports
practice. The patients had been asked to complete both
PROMs on a computerized platform. Results: We found a

positive and statistically significant—albeit modest—correlation
between the scores obtained on the HSS Pedi-FABS and the
PROMIS PM. Neither instrument significantly correlated with
patient age, nor were floor and ceiling effects observed. Conclu-
sion: The study shows that although both PROM instruments
provide valuable information about pediatric physical function,
they are not redundant because they measure slightly different
constructs. Future studies should further investigate the correla-
tion between these questionnaires in specific subpopulations of
pediatric patients with lower-extremity pathology.
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Introduction

Patient-reported outcome measures (PROMs) have become
important tools for providing patient-focused, high-quality
clinical care. PROMs are validated questionnaires that can
objectively measure a variety of outcomes from the patient’s
perspective, including quality of life, overall health, treat-
ment satisfaction, and functional status [25]. In addition to
research applications, this information can help improve the
quality of patient care delivery and allow patients to more
actively participate in their recovery by learning about ex-
pected outcomes [4, 11, 25]. However, when implementing
PROMs into clinical practice, it can be difficult for practi-
tioners to find instruments that are reliable, age appropriate,
succinct, and free of redundancy [4].

In an effort to facilitate the standardization of PROMs,
the National Institutes of Health (NIH) funded the develop-
ment of the Patient-Reported Outcome Measurement Infor-
mation System (PROMIS) [21]. PROMIS is a series of
validated PROMs that is used to assess the physical, mental,
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and social health of patients and is applicable to both acute
and chronic conditions; the pediatric PROMIS domains
measure the same features in children ages 8 through 17
years [21]. PROMIS has been validated in several pediatric
domains, including fatigue, mobility, pain intensity, pain
interference, upper-extremity function, anxiety, depressive
symptoms, and peer relationships [5]. PROMIS can be ad-
ministered as a computer adaptive test (CAT) that employs
item response theory (IRT). IRT dynamically chooses the
most appropriate next question from an item bank based on
the patient’s previous responses [5, 21]. The PROMIS Pedi-
atric Mobility instrument (PROMIS PM) works via CAT and
is routinely administered to pediatric patients for both clin-
ical care and research purposes. The Hospital for Special
Surgery Pediatric Functional Activity Brief Scale (HSS
Pedi-FABS) is a traditional eight-item questionnaire validat-
ed as an activity rating scale in children 10 to 18 years old
[7]. Both the PROMIS PM and HSS Pedi-FABS are used to
assess athletic activity in children and adolescents.

The purpose of this study was to investigate for
any correlation between the PROMIS PM and the HSS
Pedi-FABS in pediatric patients who presented with lower-
extremity complaints. We hypothesized that there would be
a significant positive correlation between both scales but
with moderate correlation coefficients, indicating the scales’
measurement of similar but distinct constructs. This analysis
could be used to inform the use of these instruments in
pediatric and adolescent patients and guide administration
strategies aimed at extracting useful and novel data while
avoiding questionnaire redundancy.

Materials and Methods

We conducted a retrospective cross-sectional study of chil-
dren ages 10 to 18 years (but not including age 18) present-
ing at our tertiary care outpatient pediatric orthopedic sports
medicine division; the patients had completed the relevant
standard of care PROMs. The study protocol was approved
by the hospital’s institutional review board. The study par-
ticipants were seen by one of two pediatric orthopedic sports
surgeons over a 6-month period. All pediatric patients who
presented with primary lower-extremity problems and com-
pleted the PROMIS PM and HSS Pedi-FABS within a 24-h
time frame were included in the study. No patients were
excluded.

All pediatric PROMs were collected using a tablet device
connected to a secure network. A trained technical assistant
was available on-site to help as needed with software inter-
face but not with the questionnaire items themselves. In
addition to obtaining the completed questionnaires, we ex-
tracted demographic information; laterality of injury, if ap-
plicable; the affected joint; and the documented diagnosis
code from the patient health records.

We administered the PROMIS PM CAT (version 1.0:
Mobility) to assess physical function (sample question: “I
could do sports and other exercise that kids my age could
do”). IRT was employed in real time via software interface

with the PROMIS Assessment Center secure data collection
software. Depending on the answers provided, patients were
asked between five and 11 questions, with 1 to 5 points
award for each. PROMIS PM scores are calibrated with
reference to US population–level statistics, each with a mean
of 50 and a standard deviation of 10 [20]. Higher scores on
the PROMIS PM reflect better function.

The HSS Pedi-FABS evaluates activity and activity level
in a pediatric patient over the prior month [7]. This eight-
item instrument focuses on mobility dynamics and the fre-
quency with which specific activities are performed. The
activities included are running, cutting, decelerating, and
pivoting; activity duration and activity endurance are also
assessed. Two additional items focus on the level of compe-
tition and supervision of the activities engaged in. The score
is the sum of points from each question, for a total possible
score ranging from 0 to 30 points. For questions on running,
cutting, decelerating, pivoting, duration, and endurance,
each question is scored from 0 to 4 points. The questions
about competition level and supervision are scored from 0 to
3 points. A higher score on the HSS Pedi-FABS indicates
greater activity level and has been shown to be predictive of
performance on physical fitness metrics [7, 8]. The HSS
Pedi-FABS score is normally distributed with a mean of
15.4 ± 8.5 points [9].

Statistical Analysis

We analyzed the data using SPSS version 22.0 (IBM Corp.,
Armonk, NY, USA). Data were expressed using descriptive
statistics, including frequency and percentage (count vari-
ables), as well as mean and standard deviation (continuous
variables). After confirming normality of data distribution,
we performed a Pearson correlation analysis to determine
the relationship between scores. We recorded bilaterality of
symptoms in order not to violate the assumption of statistical
independence; patients completed each test once as a mea-
sure of overall activity and function for their given condi-
tion. All analyses were two tailed, and a p value of < 0.05
was used as the threshold for statistical significance.

Results

The patient sample included 294 children and adolescents,
with a mean age of 13.7 ± 2.1 years. There were 148
(50.3%) female patients and 146 (49.7%) male patients.
There were 139 (47.3%) patients with left-sided symptoms,
129 (43.9%) with right-sided symptoms, and 26 (8.8%) with
bilateral symptoms. Presenting symptoms were localized to
specific joints: knee joint pathologies represented the most
prevalent injury type, occurring in 236 (80.3%) patients,
followed by the ankle (n = 43; 14.6%), hip (n = 8; 2.7%),
and toe (n = 7; 24.%) joints (Table 1).

On the HSS Pedi-FABS, the mean score was 20.5 ± 8.8,
with scores ranging from 0 to 30; on the PROMIS PM, it
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was 39.6 ± 11.1, with scores ranging from 16.5 to 61.7 (Fig.
1).

Pearson correlation analysis yielded a standard correla-
tion coefficient of 0.189 (p = 0.001) between the HSS Pedi-
FABS and the PROMIS PM, indicating a statistically signif-
icant, but modest, positive correlation. Neither the HSS
Pedi-FABS nor the PROMIS PM was significantly correlat-
ed with patient age (p = 0.053 and p = 0.208, respectively).

Discussion

We found that the PROMIS PM showed a statistically sig-
nificant but modest correlation to the HSS Pedi-FABS.
Health status measurement instruments must possess ade-
quate measurement properties, such as reliability, validity,
and responsiveness, to be useful in either research or patient

care [11]. The PROMIS was developed by the NIH in an
effort to create a standardized, reliable, and validated out-
come measure for use in both clinical and research arenas.
The PROMIS was designed to aid in the clinical stratifica-
tion of patients via streamlined data collection. Since its
inception, the PROMIS PM has undergone several improve-
ments in order to create an effective and succinct instrument
[1, 13, 22]. PROMIS PM and numerous other PROMIS
scales employ IRT, a computerized algorithm whereby only
the most informative items targeting an individual’s func-
tioning levels are inserted in an electronic questionnaire
sequence. Similarly, the HSS Pedi-FABS was developed as
a succinct traditional questionnaire for the assessment of
pediatric and adolescent physical activity. During validation,
the HSS Pedi-FABS was shown to have a modest and
significant positive correlation with adult-focused instru-
ments such as the Tegner activity scale, the Marx activity
scale, the Noyes sports and functional activity scales, and
the Physical Activities Questionnaire [7]. The HSS Pedi-
FABS includes assessment of factors such as level of com-
petitiveness and supervision of physical activity, which are
important considerations in children and adolescents.

One of the limitations of our study is that analysis was
limited to patients seen within a 6-month period because of
the relatively recent initiation of the PROMIS PM and HSS
Pedi-FABS administered via centralized software at our
institution. However, our primary goal was to establish a
preliminary correlation between these two instruments with
a large sample before analyzing additional questionnaire
characteristics. Additionally, collecting this amount of data
in a short period minimizes the risk of scores being affected

Table 1 Demographic and clinical information (N = 294; mean age,
13.7 ± 2.1 years)

No. %

Sex Male 146 49.7
Female 148 50.3

Joint Toe
Hip
Knee
Ankle

7
8
236
43

2.4
2.7
80.3
14.6

Laterality Left 139 47.3
Right 129 43.9
Bilateral 26 8.8

Fig. 1. Scatter plot depicting the correlation of the PROMIS PM and the HSS Pedi-FABS. Circles represent individual samples. The correlation
shows a moderate but significantly positive statistical relationship (Pearson correlation coefficient [r] = 0.189; p = 0.001). Box plots are shown for
the PROMIS PM and HSS Pedi-FABS. PROMIS PM Patient-Reported Outcome Measurement Information System, HSS Pedi-FABS Hospital for
Special Surgery Pediatric Functional Activity Brief Scale.
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by changes in patient flow in the office or data collection
procedures. Another limitation is that the PROMIS PM is
designed for use in children and adolescents 8 through 17
years of age, whereas the HSS Pedi-FABS is designed for
use in those 10 through 18 years of age [7, 12]. To allow for
maximal overlap of ages for which each scale is validated,
we studied only patients between 10 and 17 years of age. An
additional limitation is that our patient population was gen-
erally healthy child and adolescent athletes, and these results
may not apply to other, less active cohorts. Rodday et al.
demonstrated when the PROMIS PM was used in subpopu-
lations of children with neuromuscular conditions, the mean
PROMIS PM form scores were as much as three standard
deviations lower than the PROMIS PM–calibrated means
predisposing to floor effects [23]. However, we included a
variety of lower-extremity diagnoses, which increases the
external validity of our findings. Future studies might eval-
uate questionnaire correlations in pediatric subpopulations
stratified by condition and severity to better inform ques-
tionnaire qualification in these groups over a longer time
period.

In an effort to perform a novel investigation and avoid
scales whose use is not validated in children and adoles-
cents, we performed a literature search and identified studies
that showed correlations between pediatric PROMIS mea-
sures and other questionnaires. For example, Fedorak et al.
found a strong correlation between pediatric PROMIS pain
interference, mobility, and peer relationship with the SRS
(Scoliosis Research Society)-22 questionnaire in patients
with adolescent idiopathic scoliosis [10]. Similarly, Waljee
et al. found a correlation between PROMIS Pediatric Upper
Extremity with the MHQ (Michigan Hand Outcomes Ques-
tionnaire), the DASH (Disabilities of the Arm, Shoulder, and
Hand) questionnaire, and the PODCI (Pediatric Outcomes
Data Collection Instrument) in patients with congenital hand
differences [24]. A recent study by Makhni et al. demon-
strated a correlation between various PROMIS question-
naires, including physical function, pain interference, and
depression, using Pearson correlation coefficients to exam-
ine overlap between the questionnaires [16]. Many other
PROMIS correlation studies have been performed with pa-
tients filling out multiple questionnaires and then using a
Pearson correlation coefficient to examine the relationship
and overlap between PROMs [2, 3, 14, 17–19, 26]. We
aimed in our study to use a similar methodology to deter-
mine the relationship between the HSS Pedi-FABS and the
PROMIS PM.

Our results demonstrate a modest positive correlation
between scores obtained on the HSS Pedi-FABS and the
PROMIS PM. This indicates that although both instruments
provide insight into the domain of activity and physical
function, they measure slightly different constructs and
may complement each other when administered concurrent-
ly. This is an important first step in trying to understand how
the use of either or both of these scales can provide insight
into pediatric patients’ mobility. Furthermore, these results
are consistent with the individual questions, which approach
similar concepts differently. For example, the HSS Pedi-
FABS asks how often a patient has run in the past month,

and the PROMIS PM asks patients to rate how easily they
could have run a mile in the past week.

IRT, used in the administration of the PROMIS PM, is
believed to have the advantage of calibrating instruments
across a broad range of possible scores to overcome floor
and ceiling effects that often limit PROM utility, efficiency,
and sensitivity to change [6]. DeWitt et al. noted that al-
though IRT can assist in preventing floor and ceiling effects,
versions of the PROMIS PM still exhibit ceiling effects
when used in moderately active populations [5]. The inclu-
sion of factors such as level of competition, endurance, and
level of supervision of sporting activity in the HSS Pedi-
FABS avoids the ceiling effects when measuring physical
function in an active pediatric population [7]. Important in
our study, neither the PROMIS PM nor the HSS Pedi-FABS
displayed a floor or ceiling effect, defined as more than 15%
of our patients scoring either the minimum or maximum
possible score [15].

In conclusion, although both instruments provide valu-
able information about pediatric physical function, they are
not redundant because they measure slightly different con-
structs. Used together, they can inform care providers about
unique elements of patient status.
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