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ABSTRACT

Objectives: To assess the reliability, validity, and responsiveness of
InFLUenza Patient-Reported Outcome (FLU-PRO®) scores for quantifying
the presence and severity of influenza symptoms. Methods: An observa-
tional prospective cohort study of adults (>18 years) with influenza-like
illness in the United States, the United Kingdom, Mexico, and South
America was conducted. Participants completed the 37-item draft
FLU-PRO daily for up to 14 days. Iltem-level and factor analyses were
used to remove items and determine factor structure. Reliability of
the final tool was estimated using Cronbach « and intraclass
correlation coefficients (2-day reliability). Convergent and known-
groups validity and responsiveness were assessed using global
assessments of influenza severity and return to usual health.
Results: Of the 536 patients enrolled, 221 influenza-positive subjects
comprised the analytical sample. The mean age of the patients was 40.7

years, 60.2% were women, and 59.7% were white. The final 32-item
measure has six factors/domains (nose, throat, eyes, chest/respiratory,
gastrointestinal, and body/systemic), with a higher order factor repre-
senting symptom severity overall (comparative fit index = 0.92; root
mean square error of approximation = 0.06). Cronbach a was high (total =
0.92; domain range = 0.71-0.87); test-retest reliability (intraclass
correlation coefficient, day 1-day 2) was 0.83 for total scores and
0.57 to 0.79 for domains. Day 1 FLU-PRO domain and total scores
were moderately to highly correlated (>0.30) with Patient Global
Rating of Flu Severity (except nose and throat). Consistent
with known-groups validity, scores differentiated severity groups
on the basis of global rating (total: F = 57.2, P < 0.001; domains:
F = 8.9-67.5, P < 0.001). Subjects reporting return to usual
health showed significantly greater (P < 0.05) FLU-PRO score
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improvement by day 7 than did those who did not, suggesting
score responsiveness. Gonclusions: Results suggest that FLU-PRO
scores are reliable, valid, and responsive to change in influenza-
positive adults.
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Introduction

Approximately 5% to 20% of the US population is infected with
influenza yearly, with 200,000 hospitalizations and 36,000 deaths
[1-3]. Worldwide, influenza causes 3 million to 5 million severe
cases and 250,000 to 500,000 deaths annually [4]. Symptoms
range from mild to severe and include various systemic and
respiratory symptoms, with gastrointestinal symptoms occurring
less frequently [3].

Despite the prevalence of influenza and many research
studies evaluating its natural history and treatment options,
there are few validated patient-reported outcome measures for
quantifying symptoms. Two previously developed instruments
have been published but are limited by the populations studied
with smaller numbers of patients with influenza studied com-
pared with influenza-like illness (ILI) [5,6].

A validated, standardized patient-reported influenza symptom
scale that comprehensively assesses the symptom experience in
influenza across multiple body systems would allow for consistent,
accurate assessments of symptoms associated with various viral
strains over the course of the disease within and across subgroups.
Use would facilitate meta-analyses, cross-product evaluations, and
more precise estimates of treatment effects. Standardized measures
should be developed using good research practices [7-9]. Instruments
intended for use in drug development should address recommen-
dations of the US Food and Drug Administration [10], including
attention to content validity and quantitative testing in the target
population for designated contexts of use.

The purpose of the InFLUenza Patient-Reported Outcome (FLU-
PRO®) measure is to comprehensively assess the presence and
severity of influenza symptoms across body systems often affected
by these viruses. The ultimate intent was to develop a reliable,
valid, and responsive measure for use in profiling the symptomatic
manifestations of influenza on any given day, track changes over
time, and test the effects of treatments. To ensure content validity,
we used a two-stage qualitative instrument development method-
ology. In stage 1, we conducted concept elicitation interviews in the
United States and Mexico to gather information regarding patient
experience of influenza symptoms (i.e., type, magnitude, expres-
sion, pattern of onset, and recovery) [11,12]. Results informed the
development of a draft measure, including content (candidate
items), structure (response options, recall, and instructions), and
conceptual framework [13]. In stage 2, we conducted cognitive
interviews to assess completeness, comprehension, and ease of
use of the draft measure from the respondent’s perspective [13].
This work resulted in a draft instrument with 37 candidate
questions ready for quantitative testing in the target population.

The objectives of this study were to 1) evaluate performance
of the 37 candidate items; 2) reduce the number of items as
empirically and conceptually appropriate; 3) finalize measure-
ment/domain structure and develop a scoring algorithm for the
final instrument, the FLU-PRO; and 4) explore the reliability,
validity, and responsiveness of FLU-PRO total and domain scores.

Methods

Study Design and Sample

This was a prospective, observational study of English- and
Spanish-speaking hospitalized and nonhospitalized adults

18 years or older with acute influenza. Patients seeking care for
influenza symptoms at participating military or civilian clinics in
the United States (16 sites), Argentina (2 sites), the United King-
dom (1 site), and Mexico (3 sites) were recruited in influenza
seasons in northern and southern hemispheres. Influenza status
was assessed through a positive polymerase chain reaction, rapid
antigen test, and/or viral culture by nasal or nasophary-
ngeal swab.

We prespecified subjects testing positive for influenza as the
target population and the primary analytical sample, with a goal
of 200 or more subjects (100 for confirmatory factor analysis [CFA]
and 185 [5 per item] for exploratory factor analysis [EFA]) [14],
assuming that 50% of enrolled subjects testing positive for
influenza would permit separate analyses on performance of
the FLU-PRO in ILIL Given the different context of use, ILI results
are presented elsewhere.

A total of 536 English- and Spanish-speaking patients were
enrolled in the study; 441 had diary entries on day 1 and at least 1
day thereafter, qualifying them for analyses. Two hundred
twenty-one were influenza-positive (see Appendix Figure S2 in
Supplemental Materials found at http://dx.doi.org/10.1016/j.jval.
2017.04.014).

Procedures

Clinical research coordinators recruited participants with
influenza-like symptoms. Patients providing consent: 1) com-
pleted clinic-based baseline assessments of sociodemographic
and clinical characteristics; 2) were tested for laboratory-
confirmed influenza; and 3) completed daily diaries for up to
14 days after enrollment. This included the 37-item draft
FLU-PRO symptom diary and nine additional questions for
validation purposes. At Mexico sites, diaries were completed via
telephone interviews with data entered directly into a Web-based
portal. Participants in the United States, the United Kingdom, and
Argentina completed the survey via either an interviewer-
administered method or a Web-based system using their per-
sonal devices. Translation procedures for Spanish followed the
International Society for Pharmacoeconomics and Outcomes
Research guidelines [15]. The study was conducted with informed
consent, institutional review board approval, and in accordance
with the Declaration of Helsinki [15].

Instruments: Patient-Reported Outcomes

InFLUenza Patient-Reported Outcome

The draft FLU-PRO Questionnaire instructed respondents to rate
the severity of 37 influenza symptoms over the past 24 hours,
including those related to the nose, throat, eye, chest, head,
stomach, fatigue, and body aches/pains. Six items measured the
same symptom using different wording to select the best
performing item for the final instrument. For 32 of the 37 items,
respondents rated the severity of each symptom on five-point
Likert-type scales, with 0 indicating “Not at all”; 1, “A little bit”; 2,
“Somewhat”; 3, “Quite a bit”; and 4, “Very much.” For the five
remaining items, severity is expressed as frequency of occur-
rence: vomiting or diarrhea (0 time, 1 time, 2 times, 3 times, or
4 or more times). Sneezing, coughing, and coughed-up mucus
or phlegm were expressed on a scale from 0 (“Never”) to
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