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ABSTRACT
OBJECTIVES The study sought to review the characteristics of existing patient-reported outcome (PRO) instruments
used with chronic heart failure (HF) patients and evaluate their potential to support an approved U.S. Food and Drug
Administration (FDA) product label claim.
BACKGROUND PROs, including symptoms and their associated functional limitations, contribute substantially to HF
patient morbidity. PRO measurements capture the patient perspective and can be systematically assessed with structured
questionnaires, however rigorous recommendations have been set by the FDA regarding the acceptability of PRO measures as a basis for product label claims.
METHODS Extensive searches of databases and specialty guidelines identiﬁed PRO instruments used in patients with
chronic HF. Information on critical properties recommended by the FDA guidance were systematically extracted and used
to evaluate the selected PRO instruments.
RESULTS Nineteen PRO instruments used with chronic HF patients were identiﬁed. The Kansas City Cardiomyopathy
Questionnaire and Minnesota Living with Heart Failure Questionnaire were the most extensively evaluated and validated
in studies of this population. However, judged by criteria listed in the FDA PRO guidance, no existing PRO measure met all
of the criteria to support a product label claim in the United States.
CONCLUSIONS Currently available chronic HF PRO measures do not fulﬁll all the recommendations provided in
the FDA PRO guidance and therefore may not support an FDA-approved product label claim. Future investigations
are merited to develop a PRO measure for use in patients with chronic HF in accordance with the FDA guidance.
(J Am Coll Cardiol HF 2016;4:791–804) © 2016 by the American College of Cardiology Foundation.
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T

ABBREVIATIONS
AND ACRONYMS
EMA = European Medicines
Agency

he primary goals of heart failure (HF)

a need to delineate the properties of available in-

treatment are to prevent hospitaliza-

struments so providers and researchers can select

tion and maximize survival as well

those appropriately aligned with their needs (13–16).

as health status: patients’ symptoms, func-

We therefore performed a targeted evaluation of

tion, and well-being, sometimes referred to

available PRO measures used for the assessment of

Administration

as health-related quality of life (HRQoL) (1).

patients with chronic HF. We used the comprehen-

HF = heart failure

Evaluating these patient-reported outcomes

sive recommendations from the U.S. Food and Drug

(PROs) requires collecting data directly from

Administration (FDA) guidance described in Table 1

quality of life

patients themselves and is incorporated into

to compare the PRO instruments, catalogued the

KCCQ = Kansas City

the most recent HF performance measures

incorporated symptoms and symptom impacts, and

Cardiomyopathy Questionnaire

and scientiﬁc statements (1–5). Ascertaining

described the measurement properties that guide

MLHFQ = Minnesota Living

HF patient health status is complementary

their use for regulatory approval, research, and

with Heart Failure

to other endpoints in clinical management

clinical practice. Because the FDA guidance views

and research trials and has been encouraged

PRO instruments as a mechanism to quantify treat-

by regulatory agencies when evaluating

ment beneﬁts in medical product clinical trials, we

novel treatments (6–8).

focused on more sensitive and interpretable HF-

FDA = U.S. Food and Drug

HRQoL = health-related

Questionnaire

PRO = patient-reported
outcome

A PRO is deﬁned as “any report of the status of a
patient’s health condition that comes directly from
the patient, without interpretation of the patient’s
response by a clinician or anyone else” (8). Patients

speciﬁc PRO measures rather than generic instruments (8).

METHODS

are best able to judge the severity of their symptoms,
the impact of those symptoms on their physical, so-

INSTRUMENT

cial, and psychological function, and how those

MEDLINE were searched in the period between

SEARCH

STRATEGY. EMBASE

symptoms and limitations impair their HRQoL (1).

January 2006 (the publication year for the draft FDA

and

PROs can be quantiﬁed through the use of structured

guidance) and May 2015 in iterative fashion (Figure 1),

questionnaires termed PRO instruments and these

using search terms listed in Online Appendix, to

tools should be appropriately designed and demon-

identify PRO instruments administered to patients

strate adequate psychometric properties that provide

with chronic HF and their psychometric properties.

an accurate representation of a patient’s health status.

Societal conferences and guidelines listed in the
Online Appendix were also investigated. Manual

SEE PAGE 805

searches were completed in the PROQoLID database

Three primary uses of chronic HF PRO instruments

and clinicaltrials.gov, and for speciﬁc missing infor-

include: 1) in clinical research, to evaluate treatment

mation using Google.

beneﬁt; 2) for regulatory approval, to support a

INSTRUMENT ASSESSMENT. Identiﬁed titles and ab-

product label claim; and 3) in clinical practice, to

stracts were screened according to predetermined

monitor disease progression and assist in treatment

eligibility criteria by at least 2 independent reviewers

decisions. Partially validated PRO measures may be

(Online Appendix). Eligible articles reported in-

suitable for some clinical practice or research set-

struments that were administered to patients with

tings, whereas regulatory approval requires fulﬁll-

acute or chronic HF and included information on

ment

PRO

symptoms, symptom impacts, or therapeutic effect

instruments can be generic and widely applied or

on symptoms. Articles were excluded that reported

used to compare subjects across multiple medical

studies in other populations, did not mention HF

conditions (9). However, disease-speciﬁc PRO mea-

symptoms or symptom-impacts, reported no new

sures are more sensitive to clinical change and more

data, were nonempirical, failed to specify methodol-

interpretable because they quantify symptoms spe-

ogy, or were not published in English.

of

rigorous

recommendations

(5–8).

ciﬁc to the disease of interest (10–12).

Using the FDA guidance as an evaluative frame-

Because many PRO tools exist for use in patients

work, we extracted relevant development and valida-

with chronic HF, and their use is increasing, there is

tion information from eligible articles (8). Captured
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data for each PRO instrument included the published
reference(s), study design, details of the subject pop-

T A B L E 1 Critical Elements for PRO Instruments From the 2009 Food and Drug

Administration Guidance

ulation, symptoms and impacts measured, domains
Component

covered, administration format, recall period, and
scoring methods. Validation variables included the

Content validity is evidence that the PRO instrument measures the
concept of interest including documentation from qualitative
studies (open-ended heart failure patient interviews) that all
the items and domains of an instrument are appropriate and
comprehensive relative to its intended measurement concept,
population, and use. Of note, PRO instrument items are often
generated by literature review and expert opinion and then
tested qualitatively utilizing patient input.

Developed for
heart failure

Content validity is speciﬁc to the population, condition and
treatment to be studied by the PRO instrument, thus input for
PRO development should come from the target patient
population, in this case patients with chronic heart failure.

Preferred
administration mode

Self-administration or patient interview are both acceptable PRO
administration modes, however if multiple administration
modes are available they must produce comparable data.

Recommended
recall period

PRO instruments that call for patients to rely on memory,
especially if they must recall over a long period of time,
compare their current state with an earlier period, or average
their response over a period of time, may undermine content
validity because responses are inﬂuenced by the patient’s state
at the time of recall. Items with short recall periods or items
that ask patients to describe their current or recent state are
preferred.

Demonstrated
reproducibility

Test–retest reliability (and intrainterviewer as well as
interinterviewer reliability if interviewer administered) as
demonstrated by stability of PRO instrument scores over time if
no change is expected in the concept of interest, appropriately
measured by the intraclass correlation coefﬁcient; often
reported by a correlation coefﬁcient.

Proven internal
consistency

The extent to which items comprising a PRO instrument measure
the same concept, measured by Cronbach’s alpha. Poor internal
consistency increases the likelihood of producing false negative
results.

Demonstrated construct
validity

Evidence that relationships among items, domains, and concepts
conform to a priori hypotheses concerning logical relationships
that should exist with measures of related concepts or scores
produced in similar or diverse patient groups; meaning that the
PRO instrument scores should predictably correlate with similar
alternative constructs established for heart failure.

Proven ability to
detect change

Evidence that a PRO instrument can identify differences in scores
over time in individuals or groups who have changed with
respect to the measurement concept.

Available responder
deﬁnition

The empirically determined individual patient PRO instrument score
change over a predetermined time period that should be
interpreted as a treatment beneﬁt, derived using anchor-based
methods. The anchor chosen should be easier to interpret than
the PRO measure itself.

methods used in instrument development such as
qualitative interviews, literature reviews and stakeholder input for content validity. Captured psychometric

properties

consistency,

included

construct

reliability,

validity,

internal

responsiveness,

responder deﬁnitions, and the minimal clinically
important difference. Fulﬁllment by each PRO instrument of recommendations made in the FDA guidance
was agreed on by at least 2 independent reviewers,
with disagreements settled by the author group.

RESULTS
Nineteen PRO instruments used with chronic HF patients were identiﬁed by screening 2,552 articles and
2,334 conference abstracts (Figure 1). All PRO measures identiﬁed in conference abstracts and guidelines were also found by literature review. Every PRO
tool was either initiated or completely developed
prior to the release of the draft or ﬁnalized FDA
guidance in 2006 and 2009, respectively (8).
Most of the selected PRO measures were developed
with patients documented to have chronic HF (13
tools), whereas fewer were generated using patients
with coronary artery disease (4 tools) or any cardiovascular disease (2 tools) who may also have had HF
(Table 2). Most were validated employing HF patients
with reduced left ventricular ejection fraction, however the Kansas City Cardiomyopathy Questionnaire
(KCCQ) was also tested in patients with preserved left

Description

Documented
content validity

ventricular ejection fraction and advanced HF (17,18).
The recall periods for identiﬁed PROs ranged from
1 day to 12 weeks. Six measures had ambiguous or
undeﬁned recall periods, and 2 utilized an FDApreferred short (1 day) recall period for symptoms

Adapted from the 2009 Food and Drug Administration guidance (8).
PRO ¼ patient-reported outcome.

and not more than 1-week recall period for impacts,
the European Heart Failure Self-care Behavior Scale

The most commonly incorporated symptoms were

(EHFScBS) and the Shortness of Breath in Heart Fail-

shortness of breath, swelling, fatigue, and chest pain

ure (SOB-HF) (19,20). All 19 PRO tools were adminis-

(Table 2). Less frequent, but used in more than 1 in-

tered on paper; 13 of the tools were self-administered

strument, were nausea, lightheadedness, concentra-

and 5 could also be given by an interviewer. Esti-

tion or memory deﬁcits, and weakness. Recurrent

mated completion times for each PRO instrument

proximal symptom-impacts included physical activ-

ranged between 5 and 15 min. Administration times

ity and patient self-efﬁcacy, and some measures

on the high end of the spectrum were found for the

focused on symptom-impacts rather than symptoms.

Chronic Heart Failure Questionnaire (CHQ), the only

The distal impact on HRQoL was distinctly measured

included PRO that required an interviewer, and those

in 4 assessments, the Cardiac Health Proﬁle (CHP),

tools containing large numbers of response items

KCCQ, Quality of Life Index (QLI), and Quality of

such as the Chronic Heart Failure Assessment Tool

Life

(CHAT) (21,22).

(QLQ-SHF). The most common quantiﬁcation system

Questionnaire

for

Severe

Heart

Failure
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F I G U R E 1 HF PRO Search Strategy and Outcomes

HF ¼ heart failure; PRO ¼ patient-reported outcome.

(14 measures) was a Likert scale, rarely combined

clinically signiﬁcant change was recorded for 13 of

with a visual analog scale. The Left Ventricular

the tools; however only 6 disclosed an anchor-based

Dysfunction Questionnaire (LVD-36) used dichoto-

minimal clinically important difference, and only the

mous true/false elements, the Daily Activity Ques-

KCCQ

tionnaire in Heart Failure (DAQIHF) captured activity

responder deﬁnition preferred by the FDA. The KCCQ

duration, and the San Diego Heart Failure Question-

equally

naire (SDHF) used multiple response and true/false

improvement, however other PRO instruments were

questions. Scoring methods were heterogeneous.

better at determining improvement rather than

At least 1 of the major components of FDA-deﬁned
content validity, including literature review, or

and

MLHFQ

detected

delineated

both

clinical

the

anchored

worsening

and

worsening (25). No identiﬁed PRO measure fulﬁlled
all the FDA guidance criteria (Figure 2).

expert or patient interviews, was not mentioned by 9
of the 19 PRO measures; although 8 purported to

DISCUSSION

have performed all these components, they lacked
documentation including the demographics and

Although many PRO instruments exist for use in pa-

number of subjects included (Table 3). Among the

tients with chronic HF and despite their potential

PRO instruments reviewed, only 2 surveys had con-

utility for clinical care, all those investigated lacked

tent validity likely acceptable to the FDA, the

1 or more pieces of psychometric evidence, test

EHFScBS and SOB-HF. In contrast, measurement

characteristic, or sufﬁcient documentation of content

properties such as reliability and validity were more

validity suggested by the FDA (16). Thus, researchers

commonly reported. Test–retest reliability was re-

interested in a product label claim approval are

ported for 11 measures assessed between 1 and 26

advised that current PRO measures may not satisfy

weeks after initial testing. Internal consistency was

FDA requirements, even though they might have

reported for 16 instruments. Some evidence of

clinically signiﬁcant associations or be acceptable for

convergent validity was reported for all but 3 in-

other regulatory bodies. These conclusions are on the

struments, the Heart Failure Needs Assessment

basis of extensive literature from the ﬁeld of psy-

Questionnaire (HFNAQ), SOB-HF, and QLI, and was

chometrics and qualitative instrument development

most often demonstrated by comparison to generic

(1,7,8,26). Common deﬁciencies included incomplete

PRO measures. The most widely validated were

or inadequately documented content validity, longer

the KCCQ and the Minnesota Living with Heart

recall periods than desired by the FDA, and lack of

Failure Questionnaire (MLHFQ), which also exhibited

responder deﬁnitions (8).

independent predictive validity for hospitalization

There are many PRO guidelines published by na-

and death (23,24). Adequate responsiveness to a

tional and international organizations, including the
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European Medicines Agency and the International

reasonably validated and feasible HF PRO measures,

Society

Outcomes

best represented by the KCCQ and MLHFQ, and

Research; however, the FDA guidance is the most

nonregulatory use of these instruments should

rigorous in terms of patient involvement to establish

continue in clinical and research settings (3,22). The

content validity and interpretability using responder

KCCQ and MLHFQ have demonstrated excellent

deﬁnitions (5–8). The draft FDA guidance was

construct validity, responsiveness to change, strong

released in 2006 and ﬁnalized in 2009, and from 2006

correlations with chronic HF symptoms, and after

to 2010 sponsors of 45% of products applied for labels

multivariable adjustment have reliable independent

with data from PRO endpoints (27). Of new products

predictive power for traditional outcomes, including

approved by both the EMA and FDA from 2006 to

costs of care (10,23,32–34) (Table 3). The KCCQ and

2010, PRO label claims were approved for 47% and

MLHFQ can measure efﬁcacy of an intervention and

19%, respectively (28). All PRO claims approved by

these associations suggest they capture and quantify

the FDA were also granted by the EMA, however tol-

aspects of the disease process not otherwise accessed

vaptan was the only HF medication to have an

by clinical evaluation. Additionally, prediction of

application submitted during this period and it

hospital readmission may rely as much or more on

received a PRO label claim only from the EMA. The

PRO-captured elements as on traditional clinical

FDA appeared to prefer symptom and impact-related

variables (3,10,35). Clinicians and researchers can

claims whereas the EMA endorsed claims on the basis

employ these HF PRO measures to assist clinical de-

of HRQoL and global assessments (28). These differ-

cision making and risk prediction, determine efﬁcacy,

ences suggest that sponsors seeking international la-

reﬁne

bel claims should either utilize tools with both lower

decision-making,

and higher order concepts or follow the FDA guidance

behavior, assess health disparities, and meaning-

with primarily symptom and impact assessment.

fully assist care providers and patients to understand

for

Pharmacoeconomics

and

Understanding the inadequacies of the PRO in-

outcome

probabilities,
identify

facilitate

deﬁcits

in

shared
self-care

and improve their experience (36,37).

struments described here may be useful to help

Validated and dependable instruments should

generate novel measures suitable for the FDA. Such

replace the methods commonly used in clinical

measures could be useful for clinical practitioners,

practice and research that poorly appraise HF pa-

researchers, and for regulatory approval. To address

tients’ health status (13,15). For example, perhaps

the listed deﬁciencies a PRO tool should include

because almost one-half of patients do not recognize

appropriate responder deﬁnitions as well as incor-

dyspnea as a symptom of HF, PRO elements are

porate and document the components required for

incompletely reported without a formal PRO instru-

content validity and saturation. Based on the current

ment (38). In contrast to evaluation by a PRO in-

analysis concept saturation would likely include

strument, physician-determined New York Heart

shortness of breath, swelling, and fatigue (Table 2),

Association functional classiﬁcation is inconsistent

items also identiﬁed in standalone qualitative in-

and incongruent with patient self-assessment, and

terviews of 63 chronic HF patients, along with the key

though most cardiologists routinely query how far

impacts of physical and emotional function (29).

patients say they can walk, responses do not corre-

Because of the presence of comorbid causes of pain

late with cardiopulmonary performance (39–41).

such as ischemia, it remains unclear whether chest

Finally, only 16% of modern cardiovascular clinical

pain is an essential manifestation of HF (Table 2). The

trials utilized a PRO measure, 11% of which were ad

FDA prefers short recall periods because of concern

hoc and lacked evidence of validity (15). An indi-

for recall bias, as retrospective evaluation can un-

vidual or group seeking to employ a PRO in practice

derestimate prior health status and correlates best

or investigation can survey the compiled tables and

with current health status assessment (8,26,30).

determine which measure will best assess the

However, the construct validity of HF PRO tools with

desired concept in the subject or population of

varied recall periods argues that this element of the

interest.

FDA guidance may beneﬁt from revision (Tables 2

Still,

despite

their

expansive

evaluation

as

and 3). Moreover, a recent comparison of the Seattle

descriptive devices in multiple diverse settings, the

Angina Questionnaire with daily diaries suggested

role of PRO measurement as a clinical management

high agreement between a 4-week recall period and

tool remains undeﬁned (16). Given that PRO in-

the daily records of patients’ angina (31).

struments can distinguish patients at elevated risk

Nevertheless, the strengths of currently available

for traditional outcomes, it is logical that they could

PRO instruments should not be lost to the decrees of

be used to identify those patients who merit

the

increased attention, more intensive therapy, or other

regulatory

review

process.

There

are

few
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T A B L E 2 PRO Measure Attributes

Angina

Recall Period

Format

Domains (Items)

Symptoms

Impacts

Scoring
(Range)

Ref. #*

Not stated

Self-administer

Angina (1)
QoL (16)
Possible intervention (2)

Chest pain

HRQoL, concentration,
memory, depression,
anxiety, fear, sleep,
social relationships,
sexual activity,
treatment decisions

19 items
Angina 5-point Likert (unscored)
Total score: (VAS millimeters)/Items
(1–100) Lower is better

(46)

Not stated

Self-administer

Maintain function (5)
Control symptoms (8)
Some items not included in
subscores.

Chest pain,
breathlessness

Self-efﬁcacy, social
activities, physical
activities, sexual activity

16 items
5-pont Likert scale
Total and domain scores
(not reported)

(47)

(48)

Cardiac Self-Efﬁcacy
Questionnaire
(CSEQ)

Coronary heart
disease

Chronic Heart Failure
Assessment Tool
(CHAT)

Heart failure

2 weeks

Self-administer

Symptoms, activity levels,
psychosocial aspects,
emotions
(item numbers incompletely
published)

Shortness of breath with Physical activities, family
and without activity,
activities, social
fatigue, fear
activities, sleep, sexual
relationships, anger,
fear, tension, concern

46 items
5-point Likert scale or 11-point
numerical rating
Total and domain scores
(not reported)

Chronic Heart Failure
Questionnaire
(CHQ)

Chronic
heart failure

2 weeks

Interviewer
administer

Fatigue (4)
Emotional function (7)
Dyspnea (5)

Shortness of breath,
dyspnea, fatigue,
frustration,
depression, anxiety

Physical activities,
emotional function

16 items (4 added later)
7-point Likert scale
Total and domain scores
(16–112) higher is better

Daily Activity
Questionnaire in
Heart Failure
(DAQIHF)

Heart failure

1 week

Self- or
interviewer
administer

Sleep (5)
Basic activity (10)
Housework activity (14)
Leisure time activity (26)
Work/social activity (6)
Transportation (7)
Miscellaneous (2)
Autonomy (12)

Unpublished

Unpublished

82 items
Activity duration
Daily or domain energy expenditure ¼
intensity  duration
(not reported)
higher is better

(51)

European Heart
Failure Self-care
Behavior Scale
(EHFScBS)

Heart failure inpatients
and outpatients

1 day

Self-administer

Regimen compliance (6)
Asking for help (4)
Adapting activities (2)

Shortness of breath,
leg/feet swelling,
weight gain, fatigue

Self-care behavior

12 items
5-point Likert scale
Total score, no domains
(0–12) lower is better

(19)

Heart Failure Needs
Assessment
Questionnaire
(HFNAQ)

Heart failure

4 weeks

Self-administer

Physical (10)
Psychological (9)
Social (8)
Existential (3)

Thirst, chest pain,
Difﬁculty to bath or toilet,
depression, shortness
coping ability, physical
of breath, fatigue,
activities, sexual activity
nausea, leg swelling,
anxiety, sleep

30 items
5-point Likert scale
Total and domain scores
(30–150) lower is better

(52)

Heart Failure Somatic
Perception Scale
(HFSPS)

Heart failure

Not stated

Self-administer

Acute symptoms
Peripheral edema
MI-like symptoms
Early HF symptoms

Breathlessness (at night, Usual daily activities,
dressing, eating
lying down), chest
pain, nausea, rapid
heartbeat, cough,
fatigue, feet swelling,
weight gain

12 items (6 added later)
4-point Likert scale
Total score
(0–36, after additions
0–90) higher is better

(53,54)

HeartQoL
(HeartQoL)

Coronary heart disease
(angina, MI, HF)

4 weeks

Self- or
interviewer
administer

Physical (10)
Emotional (4)

Fatigue, shortness of
Physical activities
breath, worry,
frustration,
depression, relaxation

14 items
4-point Likert scale
Global and subscale: mean
(0–3) higher is better

(44,55)

Kansas City
Cardiomyopathy
Questionnaire
(KCCQ)

Acute or chronic HF,
including reduced and
preserved LVEF and
valve disease

2 weeks

Self-administer

Physical (6)
Symptoms (7)
Change (1)
Self-efﬁcacy (2)
Social (1), QoL (7)

Shortness of breath,
fatigue, ankle
swelling

23 items,
5, 6, or 7-point Likert scale
Overall and domain scores
(0–100) higher is better

(17,56)

(49,50)

OCTOBER 2016:791–804
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Cardiac Health Proﬁle
(CHP)

Intended
Population

Patient-Reported Outcomes in Chronic Heart Failure

Measure
(Abbreviation)

Intended
Population

Recall Period

Format

Domains (Items)

Symptoms

Impacts

“These days”

Self-administer

No subdomains identiﬁed

Leg swelling, leg fatigue, Social function, emotional
function, daily physical
nausea, shortness of
activity
breath, fatigue,
weakness,
temperature, night
wakening, fragility

MacNew Heart Disease Coronary heart disease
HRQL Questionnaire
(MacNew)

2 weeks

Self-administer

Physical (13)
Emotional (14)
Social (13)
Global (27)

Fatigue, chest pain, leg
ache, restlessness,
shortness of breath,
lightheadedness

Minnesota Living with
Heart Failure
Questionnaire
(MLHFQ)

Heart failure NYHA
functional class I-III,
reduced LVEF

4 weeks

Self-administer

Physical (8)
Emotional (5)
Some items not included in
subscores.

Quality of Life
Index – Cardiac
Version
(QLI)

Cardiovascular disease

Not stated

Self-administer

1 week

Self-administer

Left Ventricular
Dysfunction
Questionnaire
(LVD-36)

Heart failure,
reduced LVEF

Quality of Life
Heart failure
Questionnaire for
NYHA functional
Severe Heart Failure
class II-IV
(QLQ-SHF)

“Since last visit” Self-administer

Frustration, depression,
conﬁdence, personal
happiness, social activity,
fear, physical activity,
sexual activity

Scoring
(Range)

36 items
True/false
Total score: true %
(0–100) lower is better

Ref. #*

(57,58)

27 items
7-point Likert scale
Global or domain score: mean
(1–7) higher is better

(59)

Ankle/leg swelling,
Physical activity, sleep,
shortness of breath,
sexual activity, ﬁnancial
fatigue, poor memory
difﬁculty, leisure activity,
or concentration,
eating
depression

21 items,
6-point Likert scale
Overall and domain scores
(0–105) lower is better

(60)

Health and functioning
Socioeconomic
Psychological/spiritual
Family/relationships

Chest pain, shortness of
breath, fatigue

35 items
6-point Likert scale
Total and domain scores weighted by
importance
(0–30) higher is better

(61)

Psychological (7)
Physical activity (7)
Somatic symptoms (7)
Life satisfaction (5)

Shortness of breath at
Psychological complaints,
life satisfaction, physical
rest, breathlessness,
chest pain, fatigue/
activity
exhaustion, weakness,
dullness, somatic
symptoms

26 items
6-point Likert scale and VAS
(0–130) lower is better

(62)

Functional Capacity (11)
Disability (1)
Some items not included in
subscores.

Shortness of breath,
Alcohol consumption,
fatigue with exertion,
weight gain, physical
chest pain, edema,
activities (shopping,
lightheadedness,
stairs, housework)
orthopnea

28 items,
Each scored between 0 and 5
Total score, no domains
(0–66) lower is better

(63,64)

Overall health, self-care,
self-efﬁcacy, family,
happiness, ﬁnances,
emotional support,
anxiety, work

Seattle Angina
Questionnaire
(SAQ)

Coronary heart disease,
stress testing,
angioplasty

4 weeks

Self-Administer

Physical (9)
Angina frequency (2)
Angina stability (1)
Treatment Satisfaction (4)
Disease perception/QoL (3)

Chest pain, chest
tightness, angina

Physical limitation,
treatment satisfaction,
disease perception

19 items
(65,66)
5- or 6-point Likert scale
Each scale transformed to 0–100 scale
(0–100) higher is better

Self-Care Heart
Failure Index
(SCHFI)

Heart failure

12 weeks

Self- or
interviewer
administer

Self-maintenance (10)
Self-management (6)
Self-conﬁdence (6)

Shortness of breath,
ankle swelling

Remedy use
Recognition of symptoms,
self-efﬁcacy

22 items
4-point Likert scale
Domain scores transformed to 0–100
(0–300) higher is better

Shortness of Breath in
Heart Failure
(SOB-HF)

Heart failure

1 day

Self- or
interviewer
administer

Breathlessness (11)

Shortness of breath
None
(suffocating, needing
air, breathless), chest
tightness, rapid
breathing

*See the Online Appendix for references 46–80.
HF ¼ heart failure; LVEF ¼ left ventricular ejection fraction; MI ¼ myocardial infarction; NYHA ¼ New York Heart Association; QoL ¼ quality of life; VAS ¼ visual analog scale.

11 items
5-point Likert scale
Total score: mean  100
(0–100) lower is better

(38,67)

(20)
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797

798

Content
Validity

Test–Retest
Reliability

Construct Validity
Population

Internal Consistency
(Cronbach’s a)

Responsiveness
Change in Status

MID
(Responder)

Ref. #*
Year

Cardiac Health Proﬁle
(CHP)

Patient
interviews†

4 weeks:
(n ¼ 80)
r ¼ 0.927,
p ¼ 0.0009

Each item
(0.87–0.89)
QoL (0.89)

Outpatient angina (n ¼ 80)
Total score: Nottingham Health Score
(r ¼ 0.753, p ¼ 0.0001)

CABG (n ¼ 22) mean change: 5.9
(p ¼ 0.02);
Angina (n ¼ 76) or
Control (n ¼ 51) mean difference: 13.2
(p < 0.0001)

Not reported
(Not reported)

(46)
1996

Cardiac Self-Efﬁcacy
Questionnaire
(CSEQ)

Not reported

Not reported

Control symptoms
(0.90)
Maintain function
(0.87)
Total (0.77)

Outpatients following catheterization
(n ¼ 198)
Maintain function: SF36 Physical
(Wald ¼ 3.25, p < 0.001)

Outpatients stable angina or unstable
angina (n ¼ 214):
(F ¼ 3.24, p < 0.05)

Not reported
(Not reported)

(47,68)
1998

Chronic Heart Failure
Assessment Tool
(CHAT)

Patient
interviews, 3
phases
(n ¼ 302)

Not reported

Outpatient HF (n ¼ 68)
Symptoms (0.93)
Activity levels (0.92) Total score: SF36 total (r ¼ 0.79,
Psychosocial (0.86)
CI: 0.68–0.87)
Emotions (0.84)
Total score: MLHFQ total (r ¼ 0.57, CI:
0.39–0.71)

Not reported

Not reported
(Not reported)

(48)
2007

Chronic Heart Failure
Questionnaire
(CHQ)

Literature
88 Patient
interviews†
Expert review†
Items ¼ 67% of
variance
(n ¼ 211)

Incompletely
Dyspnea (0.86)
Fatigue (0.86)
reported.
Emotional function
Coefﬁcient of
variance: (n ¼ 25)
(0.92)
Dyspnea: 14%
Total (0.93)
Fatigue: 18%
Emotional: 18%

Outpatient HF (n ¼ 211)
Total score: MLHFQ (r ¼ –0.81)
Dyspnea score: MLHFQ (r ¼ –0.63)
Total score: NYHA (ANOVA p ¼ 0.0001)
Outpatient HF (n ¼ 88)
Total score: 6MWT (r ¼ 0.60, p < 0.05)

Improvement: (n ¼ 29)
Dyspnea (0.8, p ¼ 0.004)
Fatigue (1.11, p ¼ 0.002)
Emotional (0.43, p ¼ 0.006).
Worsening: (n ¼ 37)
Dyspnea (0.53, p ¼ 0.001)
Fatigue (0.91, p ¼ 0.001)
Emotional (0.42, p ¼ 0.004).

0.5 points/item ¼
MID,
1.0 points/item ¼
substantial
Total Score: 0.21–2
Dyspnea: 0.11–3
Fatigue: 0.38–2
Emotional: 0.19–4

Daily Activity
Questionnaire in
Heart Failure
(DAQIHF)

Literature
Patient
interviews†
Expert review†

6 weeks:
(n ¼ 24)
Variation: 1.37%
R ¼ 0.989 (ns)

Not reported

Outpatient HFrEF (n ¼ 105)
Total score: peak Vo2 (r ¼ 0.72,
p < 0.0001)
Awake score: peak Vo2 (r ¼ 0.72,
p < 0.0001)

2-month rehabilitation (n ¼ 21):
Total score: change in peak Vo2
(R ¼ 0.88, p < 0.0001)

Not reported
(Not reported)

(51)
2004

European Heart Failure Literature
Self-care Behavior Patient
Scale (EHFScBS)
interviews
Expert review

2 weeks:
median change 1
point
(p ¼ 0.06–0.99)

Total (0.69–0.93)

Not reported
Outpatient and inpatient HF (n ¼ 140)
Unable to signiﬁcantly differentiate extra
HF care (t ¼ 2.6, p ¼ 0.09)
Outpatient HF (n ¼ 159)
Not convergent with MLHFQ or SCHFI Total
Scores

Not reported
(Not reported)

(19,69)
2002

Heart Failure Needs
Assessment
Questionnaire
(HFNAQ)

Literature
Patient
interviews†
Expert review†

Not reported

Physical (0.70)
Psychological (0.70)
Social (0.71)
Existential (0.77)
Total (0.80)

Unpublished

Not reported

Not reported
(Not reported)

(52,70)
2004

Heart Failure Somatic
Perception Scale
(HFSPS)

Literature
Expert review

Not reported

Total score
(0.71–0.83)

Hospitalized HF (n ¼ 75)
Total score: 6-month hospitalization
(rp ¼ 0.42, p < 0.001)
Total score: NYHA functional class
(r ¼ 0.35, p ¼ 0.002)

Not reported

Not reported
(Not reported)

(53,54,71)
2006

Psotka et al.

Measure
(Abbreviation)

Patient-Reported Outcomes in Chronic Heart Failure

T A B L E 3 PRO Measure Psychometric Characteristics

(12,21,26,49,50)
1988

OCTOBER 2016:791–804

JACC: HEART FAILURE VOL. 4, NO. 10, 2016

Continued on the next page

Content
Validity

Test–Retest
Reliability

Internal Consistency
(Cronbach’s a )

Construct Validity
Population

Responsiveness
Change in Status

MID
(Responder)

Ref. #*
Year

Patient
interviews
(n ¼ 6384)
from
MacNew,
MLHFQ, and
SAQ

Not reported

Physical score
(0.89–0.90)
Emotional score
(0.80–0.82)
Global score
(0.90–0.91)

Ischemic heart disease (n ¼ 6,384)
Physical score: SF36 Physical (r ¼ 0.68,
p < 0.001)
Emotional score: SF36 Mental (r ¼ 0.60,
p < 0.001)
Global score: NYHA functional class II or
III/IV (p < 0.001)
Outpatient HF (n ¼ 1,922)
Physical score: SF36 Physical (r ¼ 0.67,
p < 0.001)
Emotional score: SF36 Mental (r ¼ 0.60,
p < 0.001)

Angioplasty (n ¼ 398)
Mean change:
global: 0.3  0.7
(p < 0.001)
Rehabilitation (n ¼ 383)
Mean change:
global: 0.4  0.5
(p < 0.001)

Not reported
(Not reported)

Kansas City
Cardiomyopathy
Questionnaire
(KCCQ)

Literature
Patient
interviews†
Expert review†

3 months:
(n ¼ 39) Summary
score range ¼
0.8–4 (p > 0.05)
6 weeks:
(n ¼ 79)
Physical ri ¼ 0.85
Symptoms ri ¼ 0.83
QoL ri ¼ 0.76
Social ri ¼ 0.86
Summary ri ¼ 0.91

Physical (0.87–0.90)
Symptoms
(0.88–0.89)
QoL (0.78–0.82)
Social (0.86–0.88)
Self-efﬁcacy
(0.62–0.64)
Functional status
(0.92–0.93)
Summary
(0.94–0.95)
For HFpEF all
domains (>0.69)
Summary (0.96)

Decompensated HFrEF (n ¼ 129)
Physical score: NYHA functional class
(r ¼ –0.65, p < 0.001)
Physical score: 6MWT (r ¼ 0.48,
p < 0.001)
QoL score: MLHFQ Emotional
(r ¼ 0.62, p < 0.001)
Summary score: NYHA functional class
(F ¼ 41.9, p < 0.001)
Outpatient HFrEF (n ¼ 505)
Summary score <25: 1-year Mortality or HF
Hospitalization (HR: 2.77, p ¼ 0.02)
Outpatient HFpEF (n ¼ 200)
Summary score: NYHA functional class
(r ¼ –0.62, p < 0.001)
Summary score: death or hospitalization
(log rank p < 0.001)
HF after MI (n ¼ 1,358)
5-point decrease summary score:
2-yr mortality (HR: 1.11)

6 weeks: (n ¼ 298)
Summary scores outperformed
EQ-5D and RAND12;
c-statistic:
0.77 (small change)
0.90 (large change)
3 months: (n ¼ 39)
Mean change of summary score
on hospital admission 24.3 (p < 0.001),
outperformed MLHFQ and SF36

Summary score
change:
5 ¼ mild
10 ¼ medium
15 ¼ large
(Summary score
change $5)

(17,23,25,36,56,72,73)
1999

Left Ventricular
Dysfunction
Questionnaire
(LVD-36)

Literature
Patient
interviews†
65% stated:
Saturated.
Expert review†

1 week:
(n ¼ 52)
ri ¼ 0.95

Kuder-Richardson
coefﬁcient:
(Cronbach’s a for
dichotomous
variables)
Total score 0.95

Outpatient HFrEF (n ¼ 60)
Total score: NYHA functional class
(F ¼ 0.46, p < 0.0001)
Total score: SF36 physical (r ¼ –0.75,
p < 0.0001)
Total score: LVEF (r ¼ 0.22, ns)
Outpatient HFrEF (n ¼ 38)
Total score: Vo2 (r ¼ 0.52, p < 0.001)
Total score: treadmill duration (r ¼ 0.45,
p < 0.01)

Compared to global change at
6 months (n ¼ 49):
(F ¼ 5.7, p < 0.001)
Outperformed MLHFQ

Total score mild
decrease: 10
points
(Not reported)

(58)
1998

3–6 months:
(n ¼ 68)
ri ¼ 0.79–0.88

Physical (0.89–0.93) Patients requiring pacemakers (n ¼ 68)
Emotional
Physical score: SF36 Physical (r ¼ 0.85,
(0.94–0.95)
p < 0.01)
Social (0.84–0.95)
Emotional score: SF36 Mental (r ¼ 0.82,
Global (>0.80)
p < 0.01)

Pacemaker (n ¼ 68)
Global ES: 0.86
Emotional ES: 0.83
Physical ES 0.76
Social ES: 0.67

Global or Domain
score change: 0.5
(Not reported)

MacNew Heart Disease Literature
HRQL Questionnaire Patient
(MacNew)
interviews†
Expert review†

(44,55)
2014

(45,74,75)
1993
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799

800

Content
Validity

Test–Retest
Reliability

Internal Consistency
(Cronbach’s a)

Construct Validity
Population

Responsiveness
Change in Status

(n ¼ 173)
Outpatient pulmonary hypertension
Mean change of total score 3 months
(n ¼ 83)
after hospitalization: 13.3 with further
Total score: 6MWT (r ¼ –0.54, p ¼ 0.01)
total score change from 3–6 months:
Total score: NYHA functional class
2.2 (p < 0.001)
(r ¼ 0.54, p ¼ 0.01)
Physical score: 6MWT (r ¼ –0.58, p ¼ 0.01)
Physical score: NYHA functional class
(r ¼ 0.63, p ¼ 0.01)
Inpatient and outpatient HF (n ¼ 83)
Total score: NYHA functional class
(r ¼ 0.60, p < 0.01)
Outpatient HF (n ¼ 211)
Total score: NYHA functional class (ANOVA
p ¼ 0.0001)
Outpatient HF (n ¼ 1,151)
Total score: 1-, 3-, 5-year mortality (HR:
1.012, p < 0.001)
Outpatient HFrEF (n ¼ 5,025)
Total score: 1.5-year mortality (RR: 1.205,
p < 0.001)
Total score: 1.5-year hospitalization (RR:
1.188, p < 0.001)
Outpatient HF (n ¼ 198)
Total score: Naughton treadmill (r ¼ 0.33,
p < 0.01)

Literature
Patient
interviews†
Expert review†
Items ¼ 70% of
Variance
(n ¼ 211)

1–3 weeks:
(n ¼ 83)
Mean change: –1
(–11 to 5),
weighted k ¼ 0.84
4 weeks:
Total r ¼ 0.79
Physical r ¼ 0.74
Emotional r ¼ 0.75

Physical (0.94)
Emotional
(0.88–0.90)
Total (0.94–0.95)

Quality of Life Index –
Cardiac Version
(QLI)

Literature
Patient
interviews†

Not reported

Health and
Not reported
functioning
(published for alternative versions)
(0.87)
Socioeconomic (0.73)
Psychological/
spiritual (0.88)
Family/relationships
(0.63)
Total (0.89–0.96)

(12,21,24,32,60,76–78)
1987

Not reported
(Not reported)

(61,79)
1985

ACE inhibitor (meta-analysis,
hypothesized):
Somatic ES: 0.3
Psychological ES: 0.2
Physical ES: 0.3
Total ES: 0.2–0.3

Not reported
(Not reported)

(43,62)
1987

Not reported
(Not reported)

(63,64)
1983

Overall (0.88)
1 week:
Total score: ri ¼ 0.82
Subdomains: ri ¼
0.75–0.85

Outpatient HF (n ¼ 51)
Domain score: presence of angina
(r ¼ 0.42)

San Diego Heart Failure Not reported
Questionnaire
(SDHF)

Not reported

Bucindolol therapy (n ¼ 2,708):
Outpatient HFrEF (n ¼ 2,708)
Total score: MLHFQ total (r ¼ 0.57,
Mean change 0.01,
p < 0.0001)
Total score Wilcoxon rank sum
Total score: all-cause Mortality (HR: 1.6,
p ¼ 0.69 (ns)
p < 0.0001)
Total score: mortality or HF hospitalization
(HR: 1.66, p < 0.0001)

Continued on the next page
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6-week rehabilitation: (n ¼ 16)
insensitive for all domains;
6-month goal setting (n ¼ 60)
F ¼ 4.6, p < 0.01

Quality of Life
Literature
Questionnaire for
Patient
Severe Heart Failure
interviews†
Expert review†
(QLQ-SHF)

Not reported

Total score change:
4.84
Physical: 2.56
Emotional: 0.98
(Not reported)

Ref. #*
Year
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Content
Validity

Test–Retest
Reliability

Internal Consistency
(Cronbach’s a )

Seattle Angina
Questionnaire
(SAQ)

Literature

3 months: (n ¼ 117) Physical (0.89–0.91)
Domain score change Angina stability
(not calculated)
0.5–3.8 (p $ 0.1
Angina frequency
for all)
(0.69–0.87)
ri ¼ 0.24–0.83
Treatment
satisfaction
(0.72–0.77)
Disease perception
(0.66–0.67)
Summary scale
(0.86)

Self-Care Heart
Failure Index
(SCHFI)

Literature
Patient
interview†

15 days:
ri ¼ 0.64–0.89

Shortness of Breath in
Heart Failure
(SOB-HF)

Literature
Patient
interviews
Expert review

Not reported

Construct Validity
Population

Responsiveness
Change in Status

MID
(Responder)

Bruce treadmill test takers (n ¼ 70)
Physical score: test duration (r ¼ 0.42,
p ¼ 0.001)
Coronary artery disease (n ¼ 45)
Physical score: angioplasty (p < 0.0001)
Angina stability score: Angioplasty
(p < 0.0001)
Angina frequency score: angioplasty
(p < 0.0001)
Disease perception score: angioplasty
(p < 0.0001)
Coronary artery disease (n ¼ 192)
Disease perception score: SF36 (r ¼ 0.60,
p < 0.0001)

Angioplasty (n ¼ 45)
Any subscore:
change $10
Mean change:
points
Physical: 17.9
(Not reported)
Angina stability: 46.3
Angina frequency: 33.3
QoL: 36
(All p < 0.0001)
Treatment satisfaction: –1.5 (p ¼ 0.66, NS)

Self-maintenance
(0.55–0.56)
Self-management
(0.60–0.70)
Self-conﬁdence
(0.82–0.83)
Total (0.76)

Inpatient and outpatient HF (n ¼ 34)
Self-maintenance: EHFScBS (r ¼ –0.65,
p < 0.001)

Prior HF diagnosis <2 months or >2
months (n ¼ 93) Total score mean
change: 20
(t test p ¼ 0.04)

Domain score
$70 ¼ self-care
adequacy, no MID
for change
(Not anchored)

Not reported

Not reported

Not reported

Not reported
(Not reported)

Ref. #*
Year

(65,66)
1995
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(38,67,80)
2000

(20)
2011

*See Online Appendix for references 46–80. †Incomplete documentation.
6MWT ¼ 6-min walk test; ACE ¼ angiotensin-converting enzyme; ANOVA ¼ analysis of variance; CABG ¼ coronary artery bypass graft; CI ¼ conﬁdence interval; ED-5D ¼ EuroQol-5D; EHFScBS ¼ European Heart Failure Self-care Behavior Scale; ES ¼ effect size;
HFpEF ¼ heart failure with preserved left ventricular ejection fraction; HFrEF ¼ heart failure with reduced left ventricular ejection fraction; HR ¼ hazard ratio; MLHFQ ¼ Minnesota Living with Heart Failure Questionnaire; MI ¼ myocardial infarction; MID ¼ minimal
clinically important difference; ns ¼ nonsigniﬁcant; NYHA ¼ New York Heart Association; QoL ¼ quality of life; RR ¼ risk ratio; r ¼ Spearman correlation coefﬁcient; ri ¼ intraclass correlation coefﬁcient; rp ¼ Pearson correlation coefﬁcient; SF36 ¼ short form 36.
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F I G U R E 2 Summary of Identiﬁed Chronic HF PRO Measures and Suitability to Support

a Product Label Claim by FDA Guidance Criteria

A structured evaluation of HF PROs for the measurement of population-level health status identiﬁed
the KCCQ and MLHFQ as the strongest HF-speciﬁc
PRO instruments (42). A systematic review and
meta-analysis of HF PRO measures between 1996 and
2006 included only the CHQ, KCCQ, LVD-36, MLHFQ,
and QLQ-SHF, and did not evaluate suitability for
regulatory approval (43). In that analysis the MLHFQ
was the most validated option and the KCCQ had yet
to

be

extensively

investigated.

Meta-analyses

demonstrated that interventions with small expected effects such as exercise programs produced
small score changes and interventions expected to
produce large effects such as medications produced
large score changes. An updated qualitative appraisal
of the HF PRO literature was limited to only the
CHAT, CHP, CHQ, KCCQ, LVD-36, MLHFQ, and
QLQ-SHF (22). Using a standardized tool for evaluating PRO instruments the most highly rated were the
KCCQ followed by the MLHFQ and CHQ. The CHQ was
felt to be conceptually superior, LVD-36 the most
reliable, and the KCCQ the most widely validated and
interpretable with low administrator burden. Finally,
a recent systematic assessment of HF-speciﬁc PRO
instruments for implementation into clinical care
concluded that the KCCQ and MLHFQ were the best
suited because of their favorable psychometric properties, ease-of-use, and prognostic value (16).
STUDY LIMITATIONS. Although this was an extensive

review, it may have failed to identify evidence in
alternative databases or languages, PRO instruments
published prior to the selected time frame, or attributes of PRO measures not published in manuscripts
or conference abstracts. Nevertheless, given the
multiple organized search strategies it is unlikely that
CHP ¼ Cardiac Health Proﬁle; CHAT ¼ Chronic Heart Failure Assessment Tool; CHQ ¼

well-described HF-speciﬁc PRO tools were missed.

Chronic Heart Failure Questionnaire; CSEQ ¼ Cardiac Self-Efﬁcacy Questionnaire;

We purposefully did not include generic PRO in-

DAQIHF ¼ Daily Activity Questionnaire in Heart Failure; EHFScBS ¼ European Heart Failure

struments due to their decreased sensitivity to clin-

Self-care Behavior Scale; HF ¼ heart failure; HFNAQ ¼ Heart Failure Needs Assessment

ical change. Due to space limitation, some PRO

Questionnaire; HFSPS ¼ Heart Failure Somatic Perception Scale; KCCQ ¼ Kansas City

measures with extensive publication histories such as

Cardiomyopathy Questionnaire; LVD-36 ¼ Left Ventricular Dysfunction Questionnaire;
MacNew ¼ MacNew Heart Disease HRQL Questionnaire; MLHFQ ¼ Minnesota Living with

the KCCQ and MLHFQ were not comprehensively

Heart Failure Questionnaire; PRO ¼ patient-reported outcome; QLI ¼ Quality of Life Index-

explicated here. Aspects of these PRO instruments

Cardiac Version; QLQ-SHF ¼ Quality of Life Questionnaire for Severe Heart Failure; SAQ ¼

like degree of translation into non-English languages

Seattle Angina Questionnaire; SCHFI ¼ Self-Care Heart Failure Index; SDHF ¼ San Diego

were not systematically assessed, however many

Heart Failure Questionnaire; SOB-HF ¼ Shortness of Breath in Heart Failure.

have been successfully translated and validated in
multiple language formats, including the MLHFQ,
KCCQ, and MacNew (43–45). Finally, other similar

change in management as part of a clinical trial. Such

searches in multiple languages did not identify

a trial might establish another way these PRO mea-

additional PRO measures (43).

sures ﬁt into the range of clinical practice and
demonstrate

the

clinical

utility

of

a

low-cost

CONCLUSIONS

intervention.
other

No disease-speciﬁc PRO instrument utilized with

assessments of the chronic HF PRO literature.

chronic HF patients appears to currently satisfy all

The

present

evaluation

complements
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the FDA guidance, and none of those identiﬁed
may merit an approved label claim. The FDA
criteria and the ﬁndings here should guide development of future PRO measures that would facilitate comparison of results across clinical trials and
practices, help evaluate treatment beneﬁts, stratify
patients, and support product label claims. Additionally, the clinical utility of PRO measurement as
a management tool should be assessed in a clinical
trial.
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PERSPECTIVES
COMPETENCY IN MEDICAL KNOWLEDGE: Standardized
PRO tools allow quantiﬁcation of the chronic HF patient
experience and multiple validated options exist for this
purpose. Choice of speciﬁc PRO measure depends on the
desired use.
TRANSLATIONAL OUTLOOK 1: Future studies are required
to develop a PRO tool for use in chronic HF acceptable to
the FDA and will require focus on the details of content
validity and recall periods.
TRANSLATIONAL OUTLOOK 2: To further develop the
ﬁeld, a clinical trial using a PRO measure as the intervention
is suggested to demonstrate utility as a therapeutic
intervention.
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