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ABSTRACT

Background: Measures of health status (including symptoms, functional status, or quality of life) assess
patients’ experiences of their disease, and may therefore be used to quantify the benefits and risks of
treatment. The aim of this article is to provide recommendations to regulatory agencies and research
sponsors regarding the use of health status measures in medical device trials.
Methods and Results: A workshop jointly planned by the Heart Failure Society of America and the US
Food and Drug Administration was convened in October 2003 in Washington, DC. A Working Group to
address health status measures initiated its collaboration at the workshop and continued its efforts throughout
the next year. The Working Group recommended assessment of health status in all studies of heart failure
therapy. Standardized instruments known to be valid, reliable, responsive to changes, and available in
the languages of target populations should be used. Minimizing bias may be accomplished by using
blinded, independent evaluators; collecting multiple health status measures; using valid statistical methods;
and creating a health status resource bank.
Conclusion: Assessment of health status should be part of any device trial and should occur regardless
of whether the device is intended as destination or bridging therapy. Health status endpoints should be
chosen, collected, and analyzed with the same level of scientific rigor as traditional clinical endpoints.
Regulatory agencies should require use of analytic methods that handle the complexity of health status data
in addition to usual protocol protections.
Key Words: Design, endpoints, quality of life, regulatory.
The objective of this article is to make several recommen-
dations to the US Food and Drug Administration and to
research sponsors regarding the use of health status measures
in medical device trials. These recommendations arose from
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discussions at a Heart Failure Society of America meeting
during October 2003 in Washington, DC. A Health Status
Working Group was formed and focused on 5 specific regula-
tory issues: justification for measuring health status, identi-
fication of effective measures of health status, determination
of the number of health status measures, design considera-
tions in health status device trials, and analytic consider-
ations in using health status information. Although the
information presented in this article is not meant to be com-
prehensive, it provides the fundamentals to support the rec-
ommendations for inclusion of health status in device trials.

What Is Health Status?

Heart failure is a disorder that includes left or right ventric-
ular dysfunction and neurohormonal imbalances that pro-
duce physical symptoms of fatigue, edema, and dyspnea.
Psychologic symptoms, such as depression and anxiety,
occur frequently as well. These symptoms and other aspects
6
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of the syndrome of heart failure can affect an individual’s
physical, mental, and social function and affect the ability
to perform defined tasks. Functional limitations and symp-
toms, in turn, can affect an individual’s quality of life or
physical, psychologic, and social well-being. Because the
primary goal of health care is to improve and to maintain
health, health status is a key outcome for the evaluation of
all medical therapies, including devices. Assessments of a
patient’s health status thus focus on 1 or more of these
components—symptoms, functional status, or quality of
life. Measures of health status quantify patients’ experiences
of their disorder and the potential benefits and risks of treat-
ment. We note that, although health status and quality of life
have been used interchangeably, they can refer to different
concepts.1–3 In our conceptualization, health status includes
the range of ways in which a disease affects a patient’s life,
including symptoms, function, and overall quality of life.

Many techniques and measures are used to quantify pa-
tients’ health status.4,5 Potential metrics include generic
health status measures that address patients’ overall health
and disease-specific health status measures that quantify the
specific manifestations of a given disease. The selection of
the appropriate measures requires an understanding of the
proposed benefits of the device, an understanding of the study
population, consideration of trial design, and prespecifica-
tion of the data to be collected, the potential analyses, and
the desired trial interpretations. Table 1 briefly describes
2 instruments developed to specifically quantify the health
status of patients with heart failure.

Why Measure Health Status in a Device Trial?

Ultimately, the primary goals of medical care are to make
patients live longer and to optimize their health status. As
medical options continue to expand, and now include re-
source-intensive device therapies, patient preference may
be driven by the impact of any 1 therapy on patient’s health
status in all its dimensions. The first step in determining how
best to quantify device effectiveness involves considering
how the device might alter the health status of heart failure

Table 1. Examples of 2 Health Status Instruments
for Heart Failure Patients

Self- No. of
Instrument Administered Items Domains

Kansas City Yes 23 1. Physical limitation
Cardiomyopathy
Questionnaire9

2. Symptoms
3. Quality of life
4. Social interference
5. Self-efficacy
6. Overall summary

Minnesota Living Yes 21 1. Quality of life
with Heart Failure
Questionnaire21
patients. Hence a clear conceptualization of why a particular
health status instrument was chosen and the outcome it is
designed to measure should be explicitly presented in the
study protocol.6 If regulatory approval is sought because
the device can improve patients’ quality of life, then a valid
measure of quality of life should be a primary outcome
measure in the trial. Likewise, sponsors might seek an indica-
tion for the device that reduces the symptoms that are im-
portant to patients with heart failure, in which case a valid
measure of such symptoms should be used.

Although trials of biventricular pacing devices that are
intended to improve the health and function of heart fail-
ure patients need to explicitly evaluate the health status of
study patients, other devices, such as left ventricular assist
devices (LVAD), may not need to include health status as-
sessments. For example, in some trials, the time of device
treatment may be short, such as use of an LVAD implanted
as a bridge to transplantation. In this situation, quality of
life may be a less relevant outcome to measure as compared
with “survival to transplantation.” On the other hand, for a
device inserted as a destination therapy, quality of life may
be the most important clinical outcome. For example, a
patient with advanced heart failure who is not a candidate
for transplantation may select an LVAD for the health status
benefits it confers with respect to enhancing quality of life
and reducing symptoms. It is important to note, however,
that as waiting times to transplant continue to increase, the
lines that delineate the intent of an LVAD insertion will
“blur” and the health status effects of device therapy will
become increasingly important in bridging therapy trials as
well. Without health status assessments, there are no oppor-
tunities for clinicians to understand, from patients’ perspec-
tives, the impact of treatment or to apply the results of trials
to better match therapies to the needs and values of individual
patients. For these reasons, the Working Group recom-
mended that measurement of health status occur in all trials,
regardless of the intent to insert the device as a bridging or
destination therapy.

What Is an Effective Measure of Health Status?

Five key attributes of health status measures need to be
present to enhance confidence in trial results.7 Relevant psy-
chometric properties of an instrument (Table 2) include its
validity, reliability, responsiveness to change, interpretabil-
ity, and availability of translations in other languages. The
Working Group recommended that, in addition to a clear
explanation of the outcome being measured, the study proto-
col explicitly address these attributes for each measure of
health status for the population under study. To help establish
validity, the protocol should (1) characterize relevant mani-
festations of the device on heart failure and (2) demonstrate
that scores on the chosen measure(s) of health status discrim-
inate patients with varying manifestations of the disorder
affected by the device.8–11 The content validity of the instru-
ment should capture the important ways a device could affect
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Table 2. Key Psychometric Properties of a Health
Status Instrument

Measurement
Property Description

Validity The measure quantifies what it is intended to ([face
validity], represents all important content of the
construct [content validity], and empirically predicts
the construct [predictive or criterion validity])

Reliability Reproducible results are obtained when the measure is
repeatedly given to stable patients

Responsiveness The measure is sensitive to clinical change
Interpretable A clinical framework is available to interpret cross-

sectional and change scores
Translations Linguistically and culturally appropriate translations

exist are available

a patient’s health or quality of life, and thus may include
measures of device safety. Because heart failure treatment
is often directed at improving the symptoms, function and
quality-of-life limitations imposed by heart failure, disease-
specific measures are often preferred over general health
status measures for clinical trials of heart failure therapy.

The instrument should also provide reproducible scores
when stable patients are measured repeatedly over time and
should detect or respond to changes as they occur.12–14 A
quantitative summary of test-retest reliability, such as the
intraclass correlation coefficient, should be reported, as
should the internal reliability of the instrument,15 using Cron-
bach’s alpha or suitable statistics. Because both reliability
and validity can vary between study populations, the Work-
ing Group noted that examination of these psychometric
properties in the pivotal study population is warranted.
More important, the Working Group felt that a common
resource bank of the performance characteristics of com-
monly used instruments in different patient populations, such
as New York Heart Association class I/II compared with class
III/IV for advanced heart failure patients and for post-myo-
cardial infarction heart failure patients, would serve an im-
portant role in advancing the field and assisting in the
planning of future studies. Furthermore, whenever possi-
ble, the reliability of the health status estimates should be
reported separately for each treatment arm because such
estimates are specific to each population and to the method
of measurement.16

Given the increasing numbers of international trials and
the diversity of such populations, health status measures
should be translated using appropriate methods to ensure
proper linguistic and cultural versions are used in the multi-
ple countries.17 Last, although there is some controversy
about how to define “clinical” significance, the differences
in health status scores should be meaningful and interpret-
able. It is important to have references with which to
interpret, both cross-sectional and longitudinal changes in
scores over time, so that the magnitude of benefits observed
in clinical trials may be more readily appreciated. Efforts to
more directly correlate the magnitude of changes in scores
with clinically significant changes have been under-
taken.18,19 The Working Group recommended the establish-
ment of a health status resource bank that stores information
regarding the attributes of health status measures. The re-
source bank should include the psychometric characteristics
of the instrument within clinically relevant disease states,
such as advanced heart failure, inpatients with decompen-
sated heart failure, or outpatients with heart failure. The
Appendix provides examples of the type of information for
such a resource bank for heart failure patients.

How Many Measures of Health Status?

Although a complete discussion of what has been learned
about measuring health status in clinical trials is beyond the
scope of this article, it is clear that a single measure of
health status should not serve as the sole component of total
efficacy assessment in a device trial. Much has already been
learned from pharmacologic clinical trials in heart failure.20

In several studies, health status, with its domains of physical
function, social interaction and emotional well-being, has
not consistently correlated with other measures of health
status, such as exercise capacity.21–26 Such correlations, how-
ever, are not necessarily expected depending on the domain
of health status assessed and the anatomic, physiologic, or
hemodynamic test to which it is being compared.

Some trials have shown improvements in health status
and exercise capacity with various drugs, and yet an increase
in mortality. Others have shown marked improvements in
mortality and no changes in health status.27–30 These findings
highlight the importance of directly measuring health
status as well as outcomes, such as mortality, so that insights
into the tradeoffs between quantity versus quality of life
may be assessed and described.

The Working Group recommended that a comprehensive
assessment of health status be part of a device trial and
the assessment quantify the full spectrum of domains that
might be affected by the device, such as symptoms, func-
tional assessment, and quality of life. One component of
health status could serve as the primary health status end-
point or the sponsor may choose to use a combination of
components as the primary endpoint. Regardless, the sponsor
should prespecify the primary health status outcomes to be
used and the study should be powered to detect meaningful
differences in that endpoint. If a single component serves
as the primary health status endpoint, the other measures of
health status should be reported and be supportive, and prod-
uct labeling should reflect precisely these measurements. In
addition to assessing different domains of health status,
in trials in which blinding is not possible, it may be important
to assess a specific domain by both patient self-report and by
a clinician assessment. The Working Group recognized that
“questionnaire fatigue” is an important consideration, espe-
cially in an elderly heart failure population. Thus the mea-
sures chosen should be selected with sensitivity to the
response burden on patients.
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Of note, simple assessments of global change may not
adequately capture the range of health status with suffi-
cient detail to be useful as endpoints in clinical trials. Such
measures generally ask patients to compare how they are
doing now with how they were doing at the start of the study.
Problems with these assessments include the difficulty in
patients remembering how they were in the past (recall bias),
lack of clarity about which symptoms or disease manifesta-
tions are accounting for the observed changes, and lack
of correlation between patient and clinician assessments of
recent change.31 Serial “cross-sectional” assessments with
a focus on all relevant domains are a better strategy for
quantifying the benefits of therapy.

What Are the Design Issues in Health
Status Device Trials?

The ability of measures of health status to detect effects of
devices in trials depends on the reliability and completeness
of the measurements made by investigators, the number of
patients studied, the participants’ baseline health status, the
study duration, the effects of deaths and withdrawals from
the study, the effects observed in the control group, and the
consistency and magnitude of the device’s true effect on
patients’ health, including any adverse effects. There are
several noteworthy design considerations in device trials
that use health status measures as primary or secondary
endpoints, relating primarily to the lack of blinding and the
nature of the health status measures. In many device trials,
blinding of patients and physicians is not possible. To help
mitigate this bias, the Working Group made 3 specific
recommendations.

First, investigators should use independent evaluators to
collect health status information. Patients may respond dif-
ferently to a health care member of the investigating team
than to an evaluator who is not directly involved in the
trial. Evaluators should be carefully trained, supervised,
and monitored throughout data collection. They should
be blinded to treatment group whenever possible. In other
areas this has proved feasible with appropriate instructions
given to trial participants about not revealing their treat-
ment status.

Second, the health status instrument should include ques-
tions that are as specific as possible to ensure the instrument
is measuring what is intended, thereby maximizing con-
tent validity. The questions should represent cross-sectional
assessments of specific domains and, if necessary, employ
only a short recall period. For example, asking if a patient
feels better is much less specific than inquiring if the
patient gets short of breath when walking up stairs. Non-
specific overall health questions will not provide appropriate
endpoints in a device trial. Avoidance of such questions will
help ensure that the conclusions are directly related to the
study device.

Third, the mode and timing of health status assessment
must be consistent throughout the data collection period.
Thus, if the instrument is self-administered, then that same
methodology should be used at all protocol-specified time
points. If possible, multiple measurements should be made
at baseline (prerandomization) to document reliability and
patient stability and at multiple prespecified intervals after
randomization. The frequency of evaluations should depend
on the number of evaluations needed to obtain an adequate
estimate of device effectiveness given the expected mortality
and dropout rates as well as the amount of patient inconve-
nience. The Working Group also noted that cognitive impair-
ment may exist before device implantation. Determining the
validity of the measurement in an impaired population may
be necessary to appropriately interpret device effectiveness.

What Are the Analytical Considerations in
Using Health Status Information?

The characteristics of health status measurements demand
special attention in the analysis stage. By its nature, most
health status outcomes consist of a collection of responses
to multiple items that comprise a single scale or several
scales. Data can be missing for particular items within a
patient, referred to as item nonresponse, or all items can
completely missing for patients, referred to as unit nonre-
sponse. Clear documentation for unit nonresponse is neces-
sary to understand the reasons for the missing data, as for any
trial endpoint. For item nonresponse, complete-case analyses
are valid only in the rare circumstance when data are missing
completely at random. Multiple imputation methods will
ultimately be more useful and statistically valid.32,33

Because of the need to collect multiple health status mea-
surements, the Working Group recommended adoption of
appropriate models for longitudinal data.34,35 However, the
choice of a longitudinal model will depend on the choice of
a summary statistic for device effectiveness, such as the
average change or a slope, as well as the nature and extent
of missing data. When the fraction of missing data is small,
multivariate analyses, such as mixed-modeling or growth-
curve modeling, should be used if the data are missing at
random. If data are not missing at random, then pattern-
mixture models36 that stratify the incomplete data by the
pattern of missing values and formulate distinct models
within each stratum or selection models should be
considered.

In heart failure trials involving patients with advanced
disorder, missing data during follow-up may arise because
of death. Some patients may have treatment intensified
because of the progression of their disorder. Control patients
may have a device implanted or have a heart transplant.
These changes complicate longitudinal comparisons of the
outcome. Several approaches to analyzing such data have
been described, including a longitudinal summary of the data
ignoring outcomes after the event of interest. This approach
may be satisfactory assuming that the missing data can be
explained by the observed data.37 Schlucter and colleagues38

and Touloumi39 describe statistical models for summarizing
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Table 3. Example of Design and Analytical Considerations
for Device Evaluation Based on Health Status Outcomes

Design Step Example

Define primary health Change in quality of life after
status outcome 6 months

Specify global statistic Change in: overall quality-of-life
for primary and any secondary change, symptoms, and
health status outcomes using physical limitations
O’Brien’s rank statistic43

Specify composite safety outcome Death and serious adverse events

individual patient rates of change in the presence of informa-
tive events.

Another method for accommodating deaths is to analyze
health status data and survival in a joint, bivariate, model40

using an integrated quality-adjusted survival curve in which
continuous quality-of-life adjustment is made based on re-
peated measurement of health status. In this case the sum-
mary statistic for measuring device effectiveness may be a
comparison of the area under the health status curve. Similar
methods that combine item response models with Cox’s
proportional hazard models to estimate the area under the
quality-of-life curve41 are also available.

Assignment of a “worst rank” score, such as zero, to
deaths or interfering events is yet another strategy. Lachin42

demonstrated that this is a valid approach if the event, such
as death, is truly informative. However, sudden deaths that
occur when patients might be experiencing relatively good
quality of life make this assumption less tenable in studies
of heart failure. If deaths occur at random, then adopting
this procedure could result in a loss of statistical power.
Table 3 provides an example of a design to assess a device
on the basis of health status.

The Working Group noted that all of the analytical ap-
proaches for handling missing data involve assumptions that
are not easily verified. The sponsor should prespecify meth-
ods for handling missing data, the planned sensitivity analy-
ses, and the rationale for the selection of methods in the
study protocol. Additionally, the Working Group recom-
mended the use of multiple analytic methods when data
are missing because of deaths, withdrawals, or other events,
and to assess the robustness of the conclusions to differ-
ent assumptions regarding the missing data or censoring
mechanisms.

Conclusion

The Working Group recommended that a comprehensive
assessment of health status be part of any device trial for
heart failure and that such an assessment occur regardless
of whether the device is intended as destination or bridge
to transplantation therapy. Health status endpoints should
be chosen, collected, and analyzed with the same level of
scientific rigor as traditional clinical endpoints. However,
because of the investigator’s limited ability to blind patients
and researchers participating in device trials and of the nature
of health status data, additional design and analytic steps
are needed. Regulatory agencies should require use of analyt-
ical methods that handle the complexity of health status
data in addition to the usual protocol protections. Although
the Working Group was charged with developing recommen-
dations specifically for device trials, the recommendations
in this article apply to all trials of all heart failure
interventions.
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Appendix

Attributes for Disease-Specific Health
Status Instruments

This appendix demonstrates prototypical information that
should be included in a health status resource data bank.

Kansas City Cardiomyopathy Questionnaire

The Kansas City Cardiomyopathy Questionnaire (KCCQ)
is a 23-item instrument that quantifies physical function,
symptoms (frequency, severity and recent change), social
function, self-efficacy/knowledge, and quality of life. A
summary score is derived from the physical function,
symptom (frequency and severity), social function, and qual-
ity-of-life domains. Scores range from 0 to 100, where higher
scores reflect better health status.

Validity. When compared with the physician-assessed
New York Heart Association (NYHA) class, the mean
KCCQ summary scores are 82 � 16 for NYHA I, 69 � 20
for NYHA II, 50 � 20 for NYHA III, and 35 � 21 for
NYHA IV.

Reliability/reproducibility. The test-retest reproduc-
ibility of the KCCQ was originally established in an outpa-
tient cohort of 39 stable patients (mean age � 64 years, 69%
male, mean NHYA � 2.0 � 0.59) where the mean 3-month
change � �2.1 (P � .36). The intraclass correlation coeffi-
cient in 320 stable patients from 13 centers at 6 � 2 weeks
apart was 0.88.

Responsiveness/sensitivity to change. In a cohort of 39
patients (mean age � 68, 62% male, mean NYHA � 3.3 �
0.46) admitted to the hospital for decompensated heart fail-
ure and re-evaluated 3 months later (when their condition
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had significantly improved), baseline, and 3-month KCCQ
overall summary scores were 31.8 and 56.1 (mean
change � 24.3, P � .001).

Interpretability. Several mechanisms for establishing
standards for interpreting scores are available. One is to
examine the prognostic significance of KCCQ scores and
the other is to benchmark score changes against clinical
assessments of change. To facilitate the interpretation of
cross-sectional KCCQ scores, 1516 patients assessed 3
months after a myocardial infarction complicated by heart
failure were followed for 1-year survival and heart failure
hospitalization (Fig. 1).

A cohort of 460 patients from 13 centers was followed
for 6 � 2 weeks, at which point physicians assessed their
clinical change (blinded to KCCQ scores). Among these
patients, the magnitude and direction of change is shown in
Fig. 2. KCCQ change scores were exquisitely reflective of
clinical changes both in terms of its directionality (improve-
ment versus deterioration) and proportionality of change
(magnitude). These findings suggest that a mean differ-
ence between groups �5 points on the KCCQ Overall Sum-
mary Scale reflects a clinically significant difference in heart
failure status.

An alternative approach to interpreting clinical changes
is to appreciate the prognostic significance of changes in
scores. In a cohort 659 subjects assessed 3 and 6 months
after a myocardial infarction complicated by congestive
heart failure, those whose KCCQ overall summary scores
declined by �10 points had a 107% increased risk of dying
or being hospitalized over the next 3 months (event
rate � 11.4% versus 5.5%, P � .001) and a 94% increased
relative risk at 1 year (27.7% versus 14.3%, P � .001).
These data suggest that a 10-point decline in KCCQ scores
has important prognostic significance.

Available translations. English (US and UK), Czech,
Dutch, Danish, Estonian, Flemish, Finnish, French (Canada
and France), Georgian, German, Greek, Hebrew, Italian,
Norwegian, Polish, Portuguese, Russian, Spanish (Ar-
gentina, Mexico [US], and Spain) Serbian, Swedish, and
Turkish. See www.cvoutcomes.org for current information.

Fig. 1. Kaplan-Meier curves for study of 1516 heart failure patients
assessed 3 months after a myocardial infarction using the Kansas
City Cardiomyopathy Questionnaire.
Fig. 2. Kansas City Cardiomyopathy Questionnaire change scores
in a cohort of 460 patients from 13 centers.

Minnesota Living with Heart Failure (MLHF)
Questionnaire

The MLHF Questionnaire was designed in 1984 to mea-
sure the effects of heart failure and treatments for heart
failure on an individual’s quality of life. The content of the
questionnaire was selected to be representative of the ways
heart failure and treatments can affect the key physical,
emotional, social, and mental dimensions of quality of life
without being too long to administer during clinical trials
or practice.

Validity. The concept measured is the effect of symp-
toms and functional limitations associated with heart failure
on each patient’s quality of life. The content covers 21 ways
heart failure most commonly affects patients’ lives. Each
patient rates how much each item prevented them from living
as he or she desired during the past month. The magnitude
of correlation of the score with other measures directly cor-
responds with the extent of conceptual and content overlap
(Table 4).

Table 4. Minnesota Living with Heart Failure (MLHF)
Questionnaire

Correlation With
Measure MLHF Score

Chronic Heart Failure score 0.81
Dyspnea subscore 0.63
Fatigue subscore 0.78
Emotional subscore 0.74

Functional Status Scale—physical limitations 0.75
Emotional distress 0.64
SF-12 overall score 0.61
SF-12 physical subscore 0.57
SF-12 mental subscore 0.68
Time tradeoff utility willingness to trade 0.56

current health for less time in perfect
health)

Dyspnea scale 0.52
Clinician perceptions of patient’s health 0.44
Duration of submaximal bicycle exercise 0.43
Six-minute walk test 0.39, 0.26
Anerobic threshold 0.37
Peak oxygen consumption 0.30, �0.10
Ejection fraction 0.03, 0.03, �0.10
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Reliability. To establish the internal consistency of the
MLHF Questionnaire, Cronbach’s alpha has been estimated
to be 0.92 or better in several studies of patients with varying
severity of heart failure (alpha � 1.0 indicates perfect
consistency of patients’ responses). The test-retest validity
has been established by demonstrating that the correlation
between scores from repeated assessments of clinically
stable patients have been 0.87 or better.

Responsiveness. The standard error of the measure (the
measurement error in individual scores) has been estimated
to be approximately 6 to 7 points on the scale that ranges
from 0 to 105. In randomized controlled trials, significant
improvements in quality of life have been attributed to a
variety of treatments including angiotensin-converting
enzyme inhibitors, investigational positive inotropes, cardiac
resynchronization, exercise training, and disease manage-
ment programs. Significant effects have not been observed
in studies of calcium channel blockers, and most studies
of β-adrenergic receptor blockers or digoxin. These latter
findings are consistent with the notion that most patients
treated with these medications do not experience dramatic
changes in their symptoms and functional limitations and
may experience bothersome side effects.

Interpretability. In scoring the MLHF Questionnaire,
the same response format is used for all items so one can
see how a patient weighs each item and use the sum of
responses as a measure of the effect of heart failure on a
patient’s life. It has been noted that the majority of patients
in 1 study who were aware of their current score indicated
that a 5-point improvement would be worthwhile if the
treatment had no side effects or out-of-pocket costs. Approxi-
mately 40% indicated they would risk a slight increase
in morality for this amount of improvement in quality of
life. Others suggested that changes of 1 standard error, 6 to
7 points for this measure, might be clinically meaningful.
Changes need to be greater than 2.77 times the standard
error to be 95% confident the change was not the result
of random variation in individual scores. To facilitate the
interpretation of scores, it has been noted that average
baseline scores from several studies were 21, 37, 53, and
69 for groups of patients assigned to NYHA classes I, II,
III and IV, respectively. A longitudinal study suggested that
a change of 1 NYHA class corresponded to a mean change of
10 points. Investigational inotropic agents and angiotensin-
converting enzyme inhibitors improved quality-of-life
scores by approximately 3 to 7 points on average. Im-
provements in quality-of-life scores attributed to cardiac
resynchronization averaged 6 to 14 points. In unblinded
studies of disease management and exercise programs, qual-
ity-of-life scores improved by 8 to 14 points more than
control groups. A 10-point worsening in the quality-of-life
measure was associated with a higher risk of hospitalization
or death in another study.

Available translations. English (Australia, Canada, Ire-
land, and UK), Spanish (Spain, Argentina, and US); French
(France, Belgium, Switzerland, and Canada), German;
Polish; Italian; Dutch (Belgium); Portuguese; Swedish;
Finnish; Danish; Norwegian; Latvian; Lithuanian; Estonian;
Russian; Romanian; Slovakian; Croatian; Czech; Hungar-
ian; Greek; and Hebrew. See www.mlhfq.org for a more
detailed overview with references.
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