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Background: Hemophilia is marked by frequent joint bleeding, resulting in pain and functional
impairment.

Obijective: This study aimed to assess the reliability of five patient-reported outcome (PRO)
instruments in people with hemophilia (PWH) in a non-bleeding state.

Methods: Adult male PWH of any severity and inhibitor status, with a history of joint pain or
bleeding, completed a pain history and five PRO instruments (EQ-5D-5L, Brief Pain Inventory
v2 [BPI], International Physical Activity Questionnaire [[PAQ], Short Form 36 Health Survey
v2 [SF-36v2], and Hemophilia Activities List [HAL]) during their routine comprehensive care
visit. Patients were approached to complete the PRO instruments again at the end of their visit
while in a similar non-bleeding state. Concordance of individual questionnaire items and corre-
lation between domain scores were assessed using intra-class correlation coefficient (ICC).
Results: Participants completing the retest (n=164) had a median age of 33.9 years. Median
time for completion of the initial survey with PRO instruments was 36.0 minutes and for the
five PRO instruments, median retest time was 21.0 minutes. The majority of participants had
hemophilia A (74.4%), were white and non-Hispanic (72.6%), and self-reported arthritis/bone/
joint problems (61%). Median/mean test-retest concordance was EQ-5D-5L 80.0%/79.1%, BPI
54.5%/58.9%, TPAQ 100%/100%, SF-36v2 77.8%/76.4%, and HAL 77.4%/75.9%. ICCs for
test-retest reliability were EQ-5D-5L index 0.890; BPI — severity 0.950; BPI — interference
0.920; IPAQ total activity 0.940; SF-36v2 overall health 0.910; HAL total score 0.970.
Conclusion: All five PRO scales showed acceptable test-retest reliability in adult PWH.
Therefore, the choice of instrument to be used for research or clinical care should be driven by
instrument characteristics other than reliability.
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Introduction
Hemophilia is an inherited coagulopathy that results in acute bleeding, causing frequent
pain and joint damage."> Over time, recurring cycles of acute inflammation and swelling
can lead to chronic pain and arthropathy.* With an increase in life expectancy among
people with hemophilia (PWH), there has been a greater focus on managing comorbidi-
ties associated with hemophilia, including pain.’ However, limited data are available
on the prevalence and impact of pain in adult PWH.

Pain is inconsistently assessed both in clinical studies and in clinical practice.®’
A survey of 22 European centers by the European Treatment Standardization Board
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found that although 67% of their patients experienced
arthropathy and 35% reported chronic pain, only eight of
the centers used any formal pain assessment scales, and
only two centers used the services of a pain specialist.’
Similarly, in a survey of 98 US hemophilia treatment
centers (HTCs), only 15% of responding centers reported
having pain management as part of comprehensive care.’
Within hemophilia, some instruments may be better able
to assess pain at early stages of joint disease (eg, soft tis-
sue changes from acute or chronic synovitis, joint space
distension from acute bleeding) when impact on functional
impairment is less pronounced; others might be more
appropriate at later stages of the disease to assess both pain
and functional impairment associated with joint damage
resulting in chronic arthropathy (eg, cartilage and bone
changes, compromised range of motion, secondary muscle
atrophy). While some studies in primary and secondary pro-
phylaxis have employed quality-of-life (QoL) instruments,
including disease-specific (eg, HAEMO-QoL and Hemo-
philia Activities List [HAL])'* " and generic (Short Form
36 Health Survey [SF-36]) scales,'* !¢ the baseline charac-
teristics of these populations are unknown, and the studies
are confounded by small sample size, which affects the
generalizability of their findings. Additionally, although
some generic and disease-specific patient-reported outcome
(PRO) instruments have been used in studies of PWH,
such as the HAL in the Netherlands, these have not been
validated in adults with hemophilia in the USA. Currently,
there are no data on Brief Pain Inventory Short Form (BPI)
and EQ-5D-5L in US adult PWH and only limited data
on SF-36v2'*17 in this population. Previous studies of the
EQ-5D among PWH, such as the cross-sectional assessment
in the Hemophilia Experiences, Results and Opportunities
(HERO) study'® and daily assessment in the Dosing Obser-
vational Study in Hemophilia (DOSE)," used the 3-level
scoring of the five domains, which may limit the instrument’s
ability to discriminate among PWH with milder phenotypes
compared with the 5-level version. Because joint damage
develops gradually over decades and is difficult to track,
there is a clear need to identify and validate scales that can
be used in clinical practice and research to assess pain and
its relationship to functional impairment.®’

The Pain, Functional Impairment and Quality of Life
(P-FiQ) study was developed to assess the impact of pain on
functional impairment and QoL in US adult PWH, with or
without inhibitors, with joint bleeding, pain, or both. Previous
surveys of adult PWH have been limited by opt-in bias and
a lack of validated or comprehensive instruments that can
capture both pain severity and interference with activities.

As aresult, the impact of pain in adult PWH in the USA has
not been captured. Participants in the P-FiQ study completed
qualitative, generic surveys that assessed the prevalence and
characteristics of acute and chronic pain and gathered infor-
mation on the strategies employed to manage pain among
PWH, as well as the impact of pain on function and QoL.
These data were also used to validate the existing general and
disease-specific QoL/pain scales used in the study. Test-retest
reliability assessment is part of an extensive psychometric
evaluation, including other measures of reliability testing
(eg, item-total correlation) and measures of content validity
(construct validity, known-group validity, etc), that will be
presented in detail separately in parallel publications.

The overall aim of this article is to describe the P-FiQ
study, with a particular focus on the survey methodology
and demographic characteristics of study participants, and
to provide an assessment of the reliability of generic and
disease-specific PRO instruments. Evaluating the reliability
of these PRO scales will provide critical information about
whether these measures would be potentially suitable for
use in research and clinical practice in the future in the US
adult PWH population. Given the current lack of consensus
on assessing pain and associated functional impairment, vali-
dating at least one scale may help provide support for using
these PRO instruments in clinical practice and assessment
of research study cohorts.

Methods

This was a non-interventional, cross-sectional study in
which adult PWH who were attending their annual or other
routine periodic comprehensive care visit were approached
for study recruitment (NCT01988532). Given the potential
for adult PWH complicated by joint bleeding or joint pain
to experience bleeds in one of the six most common index
joints (ankles, knees, elbows) at least once or twice a month
with a period of treatment of several days or longer,? the
day-to-day variability in pain and health scores reported
in adult PWH with inhibitors, and the potential for associ-
ated functional impairment that might persist related to the
specific joint bleed past the end of treatment, it was deter-
mined that any assessment of test-retest reliability would
need to be in a similar non-bleeding state. Furthermore,
adult PWH often must travel up to 6—8 hours to reach an
HTC, making it difficult to have multiple assessments over
a period of days, particularly for working adults who need
to take time off to travel to/from visits. For these reasons,
the test-retest reliability assessment was planned to span
the normal 3—4 hour routine outpatient comprehensive care
visit at the HTC.
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The study protocol was approved by the local institutional
review board (IRB) or central IRB. A list of each approving
IRB is provided in Box S1. Written informed consent was
obtained from participants by researchers before engaging
in study-related activities. There were no follow-up visits,
no treatment was specified or provided, and no product-
related information captured; therefore, no safety data were
captured. Investigators were directed that any adverse drug
reactions relating to treatment prior to the study visit should
be reported using their standard procedures for reporting
spontaneous adverse events.

Recruitment and study population

The overall P-FiQ study planned to capture 300 to 400 con-
secutive adult PWH in the USA. Of those enrolled, it was
estimated that 250 to 300 adult PWH would complete the
study and 120 to 150 would participate in the retest phase.
To be eligible for inclusion, participants were required to be
males aged 18 years and older with congenital hemophilia
A or B with or without inhibitors and have a history of joint
bleeding or joint pain. Individuals had to be visiting a treat-
ment center for a routine comprehensive care visit while
in a steady or non-bleeding state. Joint range of motion
was assessed, and patients had to be capable of completing
the survey in English. Exclusion criteria included previous
participation in this study. Participants were recruited from
October 2013 to October 2014 from 15 US HTCs, including
some of the largest and smallest HTCs in the USA responding

to feasibility questionnaires, with a mean (median) of 25.4
(28.0) participants per site. Each patient was assigned a
unique study number to preserve patient confidentiality
and compensated for participation in the study based on
whether he completed the initial case report forms (CRFs),
and additionally if he completed the five PRO instruments
at the end of the visit.

Test-retest process

The study design is described in Figure 1. Prior to the start
of the comprehensive care visit, adult PWH completed part 1
of the CRF, which included sociodemographic information
(education, employment), current hemophilia treatment,
acute and chronic pain characteristics/descriptors and treat-
ments, and five PRO instruments: EQ-5D-5L with visual
analog scale (VAS; recall period: “today”), BPI (recall
period: the last 7 days), International Physical Activity
Questionnaire Short Form (IPAQ; recall period: the last
week), SF-36v2 (recall period: the last 4 weeks), and HAL
(recall period: previous month). Details regarding selection
of the PRO instruments, scoring, and development history
have been previously reported with the primary results of
the PRO analysis.?”!

During the comprehensive care visit, the physician or
the physician’s associate completed part 2 of the CRF for
all participants, which included demographics, hemophilia
characteristics (diagnosis, hemophilia history, treatment,
comorbidities), functional status (based on the Centers for

Study visit

Screen Waiting room
e e (prior to clinic visit)
screening

log Adult PWH CRF
(all participants)
‘ e Current treatment
e ¢ Pain description (qualitative)
Enroll e Pain management (qualitative)
e BPI
Consent e EQ-5D-5L
form ¢ IPAQ
- e SF-36v2
' e HAL

Comprehensive care clinic visit

Waiting room

(~3 hours) (after clinic visit)
Site CRF Adult PWH CRF
(all participants) (retest participants®)

Hemophilia history o BPI retest
Current treatment regimen e EQ-5D-5L retest
Joint ROM o |IPAQ retest
Functional disability e SF-36V2 retest
Hemophilia Joint Health Score?® e HAL retest

Figure | Pain, Functional Impairment and Quality of Life (P-FiQ) study design.

Notes: *HJHS can be captured for all subjects but will be optional based on physical therapist availability at the HTC site. "Consecutively enrolled patients will be offered

participation in the retest, until the retest cohort is complete.

Abbreviations: BPI, Brief Pain Inventory Short Form; CRF, case report form; HAL, Hemophilia Activities List; HJHS, Hemophilia Joint Health Score; HTC, hemophilia
treatment center; IPAQ, International Physical Activity Questionnaire; PWH, people with hemophilia; ROM, range of motion; SF-36v2, Short Form 36 Health Survey v2.
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Disease Control and Prevention Universal Data Collection
[CDC-UDC] template), joint range of motion (based
on CDC-UDC template), and Hemophilia Joint Health
Score v2.1, which was optional.

After completion of the comprehensive care visit, the first
150 participants who consented to complete the retest and
were also in a similar non-bleeding state as when they took
the initial PRO instruments completed part 3 of the CRF,
which included the five PRO scales only: EQ-5D-5L with
EQ-5D VAS, BPI, IPAQ Short Form, SF-36v2, and HAL.
Time at initiation and completion of the test and retest were
also captured for the participants.

For simplicity and to maximize the opportunity for
sites with varying resources to try to recruit at least 75% of
consecutive eligible participants, all CRFs were completed
on paper. Data entry into the study database was performed
by a contract research organization (Quintiles Outcome,
Boston, MA, USA) with electronic edit checks and random
data monitoring to assure accuracy of data entry.

Statistical analyses
Analyses were performed using SAS software, version 9.2
(SAS Institute Inc., Cary, NC, USA), and based upon a
formal statistical analysis plan developed in advance of data
collection. Data from participating sites were combined,
and continuous variables were summarized by descriptive
statistics as mean or median, standard deviation (SD) or
quartiles (Q) (interquartile range [IQR], QI and Q3), and
range (minimum and maximum). Total numbers of responses
and percentages of responses for each category (including
missing responses) and each item were calculated. Data
from the study were either patient-reported or site-reported,
which is clearly identified in tables/figures where applicable.
The study was not powered for comparisons of reliability or
validity assessments between the PRO instruments; since the
different instruments included in this study contain different
subsets of concepts, such analyses were not performed.
Test-retest reliability for the five scales has been primarily
validated in other diseases (EQ-5D-5L, BPI, SF-36v2, and
IPAQ) or in PWH other than US adults (HAL).?* 32 Here, the
test-retest reliability of the five PRO instrument scales was
evaluated by correlating domain and/or global scores sepa-
rately across the pre- and post-comprehensive exam visits
(approximately 3—4 hours) using the intra-class correlation
coefficient (ICC) assessing the source of variation as within
target assuming one-way random effects (SAS proc glm,
standard confidence intervals).3* The general minimum test-
retest reliability criterion for attributes that are expected to be

relatively stable over time is 0.70, however, an ICC greater
than 0.80 is recommended by the International Prophylaxis
Study Group.***> Concordance serves as a measure of agree-
ment between different measuring or rating approaches, and
was performed to assess agreement between initial pre-visit
PRO responses and subsequent post-visit retest responses.
Concordance of pre- and post-visit responses was calculated
for percentage of overall agreement (SAS proc univariate,
standard confidence intervals), based on individual item
responses to each of the questionnaires, with higher values
corresponding to a greater level of agreement.

Results

Sociodemographics of retest population
Altogether, out of the 544 individuals with hemophilia who
were screened, 381 were enrolled in the overall P-FiQ study.
The first 187 individuals were asked to participate in a retest
at the completion of the comprehensive care visit in order
to generate a retest population of at least 150 with complete
responses. Of these 187 participants, 164 (87.7%) completed
the PRO retest, exceeding the target enrollment of 150; the
additional 14 patients had completed the study with CRFs not
yet received at the time the retest enrollment target was met
and cohort closed, but were included in the retest analysis.
The mean (median) age of the retest population was 37.1
(33.9) years (interquartile range [IQR] 26.9—46.0) (Table 1).
The majority of the participants were white (72.6%), married
or in a long-term relationship (65.2%), and did not live alone
(84.3%). Most had completed at least some college or gradu-
ate education (62.6%), and were employed (80.8%).

Hemophilia history and comorbidities

Most of the retest population had severe hemophilia A
(74.4%; Table 2), 6% currently with inhibitors. The mean/
median age at inhibitor diagnosis was 15.9/12.0 years
(range, 0.3-53 years), and 15.9% had either a current or
past inhibitor titer higher than 0.5 Bethesda units/mL. When
asked about comorbidities related to their condition, 61.0%
of respondents reported arthritis/bone/joint problems. The
majority of participants (60.9%) were overweight (32.9%)
or obese (28.0%), and the mean (SD) body mass index was
27.3 (5.8) kg/m? (range, 16.5-46.8). A history of intracerebral
hemorrhage was reported by 13.4%, occurring at a mean
(SD) age of 14.5 (16.0) years; of these, 22.7% reported that
they continued to experience residual neurological prob-
lems. Among site-reported viral illnesses, hepatitis C virus
(HCV) was more common than human immunodeficiency
virus (HIV) (49.4% vs 16.5%), and most individuals with
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Table | Sociodemographics of the retest population (n=164, unless
otherwise indicated)

Table 2 Clinical characteristics of the retest population (n=164,
unless otherwise indicated)

Age, years®
Mean 37.1
Median 339
(Ql,Q3) (26.9, 46.0)
Race/ethnicity,* n (%)
White, non-Hispanic 119 (72.6)
Black 20 (12.2)
White, Hispanic 12 (7.3)
Other 13(7.9)
Relationship status,” n (%) (n=115)
Married 56 (48.7)
Long-term partner 19 (16.5)
Single, never married 28 (24.3)
Single, widowed 2(1.7)
Single, divorced 10 (8.7)
Current living situation,® n (%) (n=147)
Lives with spouse/partner 71 (48.3)
Lives with other family member 39 (26.5)
Lives with roommates 14 (9.5)
Lives alone 23 (15.6)
Level of education,® n (%) (n=163)
Did not complete high school 18 (11.0)
High school graduate 35 (21.5)
Trade/vocational school 8 (4.9)
Some college/college graduate 86 (52.8)
Postgraduate 16 (9.8)
Employment status,® n (%) (n=135)
Working
Full-time 76 (56.3)
Part-time 19 (14.1)
Self-employed 14 (10.4)
Not working
Looking for employment Il (8.1)
Retired 7(5.2)
Disabled short-term 0 (0.0
Disabled long-term 9 (6.7)
Student 20 (14.8)
Other 3(22)

Notes: *Site-reported; *patient-reported; “multiple selections allowed.

HCV or HIV were either currently receiving or had previ-
ously received antiretroviral therapy. Data on psychological
conditions among the retest population were also captured:
17.7% had site-reported depression, and about 25% of these
individuals were currently receiving treatment; 10.4% had
site-reported anxiety, and of these individuals 29.4% were
being treated; and 12.2% self-reported stress as a psycho-
logical condition. When asked about medications taken in
the past 6-8 hours, 38.2% reported clotting factor or other
hemophilia treatment for prophylaxis or bleeding, 38.8%
had taken over-the-counter or prescription pain medications,
9.2% had taken a medication for depression or anxiety, and
42.8% reported that they had not taken any medications.

Hemophilia type,® n (%)

Hemophilia A 122 (74.4)
Hemophilia B 42 (25.6)
Severity,* n (%)
Mild with joint bleeding/pain (FVIII/FIX 5%—10%) 23 (14.0)
Moderate with joint bleeding/pain (FVIII/FIX 1%—<5%) 24 (14.6)
Severe (FVIII/FIX <1%) 117 (71.3)
Current inhibitor titer,* n (%) (n=10)
High (>5 BU/mL) 9 (90.0)
Low (<5 BU/mL) I (10.0)
Inhibitor history®
Current or past inhibitor (>0.5 BU/mL), n (%) 26 (15.9)
Age at inhibitor diagnosis, mean/median, years 15.9/12.0
Peak inhibitor titer, mean/median, BU/mL 596.2/32.0
Immune tolerance therapy,® n (%) (n=14)
Not tolerized 5(35.7)
Tolerized 8 (57.1)
Reoccurred I (7.1)
Body mass index category,® n (%)
Normal/underweight (<25 kg/m?) 64 (39.0)
Overweight (25-30 kg/m?) 54 (32.9)
Obese (=30 kg/m?) 46 (28.0)
Comorbidities, n (%)
HCV: 81 (49.4)
HCYV treatment (past or present) 29 (35.8)
HIv: 27 (16.5)
HIV treatment (past or present) 25 (92.6)
Arthritis/bone/joint problems® 100 (61.0)
Diabetes® 8 (4.9)
Cardiovascular disease® 28 (17.1)
Hypertension 25 (15.2)
Coronary artery disease 3(1.8)
Other 2(1.2)
Other medical condition® 36 (22.0)
Psychological conditions, n (%)
Depression® 28 (17.7)
Treatment with antidepressants 7 (25.0)
Stress® 20 (12.2)
Anxiety? 17 (10.4)
Treatment with anxiolytics 5(294)
Other psychological condition® I'1(6.7)
History of ICH,* n (%)
ICH
Yes 22 (13.4)
No 142 (86.6)
ICH type
Epidural 2 (9.1)
Subdural 5(22.7)
Intracerebral 3(13.6)
Subarachnoid 0 (0.0)
Unknown 12 (54.5)
Residual neurological problems
Yes 5(22.7)
No 13 (59.1)
Unknown 4(18.2)

Notes: *Site-reported outcome; ®patient-reported outcome.
Abbreviations: BU, Bethesda unit; FVIII, factor VIII; FIX, factor IX; HCV, hepatitis
C virus; HIV, human immunodeficiency virus; ICH, intracranial hemorrhage.
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instruments

The median time to complete the initial survey with PRO
instruments (which included the pain survey) was 36.0 minutes,
and the mean (median) time for the five PRO retests (without
the pain survey) was 25.4 (21.0) minutes. The mean/median
time between tests was 1.63 hours/1.52 hours. The mean/
median test-retest concordance percentage for each patient
was calculated based on individual item responses to each of
the questionnaires and ranged from 0% to 100% (Figure 2).
The overall mean/median concordance of each PRO instru-
ment was then calculated based upon individual concordance
scores. Of the PRO instruments, BPI had the least concor-
dance of test-retest item responses, with a mean (median)
concordance of 58.9% (54.5%). The IPAQ had the highest
mean/median concordance (100%/100%), followed by
EQ-5D-5L index (79.1%/80.0%), SF-36v2 (76.4%/77.8%),
and HAL (75.9%/77.4%).

The test-retest reliability of each questionnaire was
assessed by the ICC (Table 3). All ICCs achieved the
0.70 minimum, except for the IPAQ subdomain “Walking
activity”, which had an ICC 0f 0.390. In general, the mental
health subdomains of the SF-36v2 had lower ICCs relative
to the physical health subdomains (“Mental health sum-
mary”, 0.810; “Physical health summary”, 0.940). When
asked to rate the impact of pain on activities involving the
upper and lower extremities on the HAL instrument, there
was lower reliability among responses for the “Upper
extremity activities” subdomain (0.870) compared with
either the “Basic lower extremity activities” subdomain
(0.950) or the “Complex lower extremity activities” sub-
domain (0.960).

100

H O
o O

Concordance (%)
N
o

o

EQ-5D-5L BPI IPAQ SF-36v2 HAL

Figure 2 Concordance of individual item responses.

Notes: The test-retest concordance percentage for each patient was calculated
based on individual item responses to each of the questionnaires and ranged from
7.1% to 100%. Circles, mean; horizontal lines, median; shaded boxes, Ist and 3rd
quartiles; vertical lines, minimum and maximum.

Abbreviations: BPI, Brief Pain Inventory; HAL, Hemophilia Activities List; IPAQ,
International Physical Activity Questionnaire; SF-36v2, Short Form 36 Health Survey
v2.

Table 3 Test-retest reliability of each PRO instrument

n ICC* 95% ClI
(lower, upper)
EQ-5D-5L
Index 162 0.890 0.853,0.918
BPI
Pain severity 157 0.950 0.932,0.963
Pain interference 162 0.920 0.893, 0.941
IPAQ
Total physical activity 142 0.940 0.918,0.956
Vigorous activity 105 0.950 0.927,0.966
Moderate activity 105 0.980 0.971,0.986
Walking activity 131 0390 0.236,0.525
SF-36v2
Physical functioning 162 0.940 0.919,0.956
Role physical 161 0.920 0.893, 0.941
Bodily pain 162 0.890 0.853,0.918
General health 160 0.960 0.946, 0.971
Vitality 162 0.860 0.814,0.895
Social functioning 163 0.830 0.776,0.872
Role emotional 162 0.760 0.687,0.818
Mental health 161 0.890 0.853,0.918
Physical health summary 163 0.940 0.919,0.956
Mental health summary 163 0.810 0.750, 0.857
Overall health 163 0910 0.880,0.933
HAL
Lying/sitting/kneeling/standing 161 0.950 0.932,0.963
Functions of the legs 161 0.960 0.946, 0.970
Functions of the arms 161 0.900 0.866,0.926
Use of transportation 161 0.890 0.853,0.918
Self-care 161 0.780 0.712,0.834
Household tasks 161 0910 0.879,0.933
Leisure activities and sports 160 0.930 0.906, 0.948
Upper extremity activities 161 0.870 0.827,0.903
Basic lower extremity activities 161 0.950 0.932,0.963
Complex lower extremity activities 158 0.960 0.946, 0.971
Overall sum score 162 0.970 0.959,0.978

Notes: The test-retest reliability of each questionnaire was assessed by ICC.
*Site-reported outcome.

Abbreviations: BPI, Brief Pain Inventory Short Form; CI, confidence interval;
HAL, Hemophilia Activities List; ICC, intra-class correlation coefficient; IPAQ,
International Physical Activity Questionnaire; PRO, patient-reported outcome; SF-
36v2, Short Form 36 Health Survey v2.

Discussion

Documenting patient-reported pain and the degree to which
it affects quality of life for patients in the hemophilia com-
munity is a challenge for health care providers and HTCs.
Scales such as the EQ-5D, SF-36, IPAQ, and HAL have
been used previously in studies of PWH and validated in
other diseases,?*?0:2313637 but they have not been validated
for use in adults with hemophilia in the USA.'*'7 The P-FiQ
study is the first study to use and validate the generic and
disease-specific PRO instruments in US adults with hemo-
philia. Both the HERO study,'® the largest comprehensive
global study to include pain and QoL assessments, and the
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DOSE study?® have applied the EQ-5D-3L and EQ-5D-VAS
to the hemophilia patient population. Use of the EQ-5D-3L,
however, was limited in only having three response levels to
assess health status and might underestimate the impact of
arthropathy by forcing patients to choose between the floor
of none/no and the middle category of moderate/severe.
The P-FiQ study therefore represents the first use of the new
5-level, validated version in hemophilia.?®*

To account for the presence of potential bleed-related
confounding variables (bleed/no bleed at retest, time since
last bleeding event, location and severity of last bleeding
event, impact of bleed location on specific functional
capabilities), the study was designed to allow only a short
duration between the administration of the initial PRO test
and the PRO retest (after the comprehensive care visit,
expected ~3—4 hours). Test-retest reliability is typically
performed by administering a second test at a later time, up
to 4 weeks; however, based on an estimate from the DOSE
study that 8% of days in a 3-month period in PWH with
inhibitors are days associated with bleeding episodes, it is
possible that responses would be different if the questionnaire
retest was administered 1 or 2 weeks following an annual
visit, even in patients without inhibitors.?’ Because patients
typically do not travel for comprehensive visits during
or immediately following a bleed, there is potential that
following the annual visit, the QoL of the patients would
be different from that reported in the initial test, as it relates
to the time frame of the different scales (EQ-5D, “today”;
BPI, “the last week”; IPAQ, “the last 7 days”;*' SF-36v2 and
HAL, “previous month”?). Furthermore, potential long
distances to an HTC could bias the population that would
be available for a retest to those in more urban areas near
the HTC. Unlike other chronic disorders in which day-to-day
variability may be low, waiting 10 to 14 days for a retest in
adult PWH might result in a falsely negative assessment of
test reliability; therefore, participants in the retest phase were
required to be in a similar non-bleeding state as in the initial
test. It is conceivable that over the course of the comprehen-
sive care visit, the health status of participants could change
as medications that affect pain or physical function begin to
wear off, or there could be an impact of the comprehensive
visit itself (eg, testing of joint range of motion or gait) on
functional abilities and QoL; however, this would likely be
captured in the EQ-5D-5L, which assesses changes within
the relevant time frame of “today”. Based on the concordance
and ICC data for this instrument, it is unlikely that there was
a change in the bleeding state following the physical therapy
portion of the comprehensive care visit. The BPI has a time

frame of 1 week, and going through physical evaluation
over several hours certainly could impact current pain, as
well as indirectly impact worst/average pain experienced
during the last week. BPI was associated with the lowest
concordance, suggesting that even going through a routine
visit could impact PRO instruments measuring pain-related
concepts. Therefore, performing the retest 3—4 hours after the
conclusion of the comprehensive visit was judged to be ideal
in balancing the potential for capturing a high percentage
of consecutive patients with ensuring that patients present
while in a similar enough general health state compared to
the prior evaluation.

To represent patients with hemophilia who have joint
bleeding and those affected by arthropathy, participants were
included regardless of factor level. Additionally, the setting of
a treatment center (HTC or elsewhere) for a comprehensive
care visit was selected because it is generalizable to the adult
PWH population. For purposes of assessing reliability and
validity of the PRO instruments, it was simpler to conduct
the study only with those who were able to complete the
PRO instruments in English, because all of the instruments
have been validated in hemophilia or another disease state
in English. While mindful that a substantial proportion of
PWH in the USA are Hispanic and that some of these patients
might be more comfortable completing PRO instruments in
Spanish, individuals with severe hemophilia A or B with
reported Hispanic ethnicity account for only ~12% to 14%
of US PWH.

The primary limitation of the study design is the poten-
tial for respondent fatigue due to the numerous scales to be
completed before the visit and then again during the retest
phase. While it is possible that some participants may recall
their survey responses due to the short time frame between the
initial test and retest, there are over 100 questions across five
PRO instruments, reducing the likelihood that response recall
would impact concordance. There is also the possibility that
some participants may try to rapidly complete the post-visit
retest to be eligible for the compensation that was designed
to alleviate the burden of completing the tests under such
circumstances. However, based on the favorable concordance
results, this does not appear to be a significant limitation.
Similar high completion rates were also observed with the
HERO study, an online patient survey of even greater length,'®
which may be attributed to the direct relevance of the survey
material to patients, the often prolonged periods spent wait-
ing during comprehensive care visits, and the small amount
of monetary compensation being offered to participants
spending an additional hour or more. Furthermore, while
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retest reliability is one component of validity and a key
endpoint of the study, additional analyses of internal con-
sistency, item-total correlation, and construct validity from
the P-FiQ study are also planned for the future. Another
potential limitation is that the very act of asking patients for
their measurements of quality of life pre- and post-test could
positively impact the retest population;* however, the ICC
suggests that this is not relevant.

Conclusion

Test-retest analyses indicate that all five PRO instruments
appear to be reliable in adult PWH. Each scale provides a
different level of detail in describing the impact of hemo-
philia on pain and function in relation to both the number of
questions and how specific they are; consequently, the scales
have varied burdens of administration and utility. The retest
reliability observations suggest that the choice of instrument
to be used for research or clinical care should be driven by
instrument characteristics other than reliability and that
specific instruments should be tailored to the study design
(eg, research on trends in overall study cohorts using short/
broad instruments like the EQ-5D-5L) or clinical need for
specific outcome assessment (eg, pain management plan or
physical therapy intervention based on detailed information
provided by the BPI or HAL).
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