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Abstract

The global aim of this dissertation was to identify the strengths and
limitations of the Health Related Quality of Life measures specifically
developed for patients suffering from heart failure. A systematic
review found 7 heart failure specific Health Related Quality of Life
questionnaires: Chronic Heart Failure Assessment Tool (CHAT)),
Cardiac Health Profile congestive heart failure (CHPchf), Kansas
City Cardiomyopathy questionnaire (KCCQ), Left Ventricular
Disease Questionnaire (LVDQ), Minnesota Living with Heart
Failure questionnaire (MLHFQ), and Quality of Life in Severe
Heart Failure Questionnaire (QLSHFQ). Evidence published until
2006 pointed out the MLHFQ) as the most extended and
recommendable questionnaire. The Spanish version of the MLHFQ
showed similar characteristics to its original version; as did the pooled
evaluation of 20 country versions. Furthermore, the measurement
model assessment confirmed the unidimensionality of the MLHFQ
total score, and its physical, emotional and social domains. The 2011-
update of the systematic review together with an experts’ standardized
evaluation showed the KCCQ to have better metric properties than

the MLHFQ.






Resum

Lobjectiu global d’aquesta tesis doctoral va ser identificar les
fortaleses i limitacions de les mesures de Qualitat de Vida Relacionada
amb la Salut desenvolupades especificament per pacients amb
insuficiencia cardfaca. Una revisio sistematica va trobar 7 questionaris
de Qualitat de Vida Relacionada amb la Salut especifics per
insuficiencia cardiaca: Chronic Heart Failure Assessment Tool (CHAT),
Cardiac Health Profile congestive heart failure (CHPchy), Kansas City
Cardiomyopathy questionnaire KCCQ), Left 1Ventricular Disease Questionnaire
(LVDQ), Minnesota Living with Heart Failure guestionnaire MLHFQ), 1
Quality of Life in Severe Heart Failure Questionnaire (QLSHFQ).
I’evidencia publicada fins 2006 senyalava el MLHFQ com el
questionari més estes 1 recomanable. La versié espanyola del MLHFQ
va mostrar caracterfstiques similars a 'original, aixi com també
I’avaluacié conjunta de versions de 20 paisos. A més, 'avaluaci6 del
model de mesura va confirmar la unidimensionalitat de la puntuacié
total del MLHFQ), i les seves dimensions fisica, emocional i social.
L’actualitzacié al 2011 de la revisi6 sistematica juntament amb
'avaluaci6 estandarditzada per experts, varen destacar les propietats

metriques del KCCQ per sobre de les del MLHFQ.






Preface

Heart failure (HF) is a serious, costly and increasingly common
condition that has a significant impact on health-related quality of life
(HRQL), comparable to or greater than conditions such as diabetes

and arthritis.

Traditional end-points in HF have been: death, recurrent
hospitalization, haemodynamic parameters, exercise and functional
capacities. Nowadays they are still in force in clinical and research
settings, despite their well-known limitations; and are usually
combined with Patient Reported Outcomes Measures (PROMs) which
incorporate a comprehensive account of the real limitations
experienced by patients. Among these measures, HRQL instruments
are the most used for HF patients” management. The WHO and
several professional societies and associations support the fact of
going beyond traditional outcomes for treatment or intervention
evaluation among HF patients. There exist several HF-specific HRQL
and they are worldwide administered as an outcome measure to gather
information on the burden of the condition, both in research studies
and clinical practice; especially now that HF prevalence has increased

due to interventions’ effectiveness and ageing population.

The adequate instrument should be identified based on the application
aim, the resources availability, and the properties that showed. In the
last decades, the exponential development and validation of HRQL
measures has made the selection more complicated, and many

professionals remain sceptical to their use because of the lack of clear,



rigorous and standardised data. The project presented here contributes
to meet that need by summarizing the strengths and limitations of the
existing specific HRQL instruments developed for patients suffering
from HF.

This dissertation is presented, following the instructions of the
Department of Experimental and Health Sciences, as a “compendium
of original publications”. A narrative review about HRQL and HF has
been place in first term to introduce the issue despite the fact that its
corresponding publication is an encyclopaedia entry which is now in

press:

Garin O, Ferrer M. Health-Related Quality of Life and Heart Failure.
“Encyclopaedia of Quality of Life Research” Ed. Springer (in press)

For the achievement of the principal aims focused on HRQL
instruments’ assessment, this project summarizes the available
evidence (until 20006) on the existing disease-specific HRQL
instruments and their metric properties trough a systematic review

with meta-analyses:

Garin O, Ferrer M, Pont A, Rué M, Kotzeva A, Wiklund I, Van
Ganse E, Alonso ]. Disease-specific health-related quality of life guestionnaires
Sfor heart failure: a systematic review with meta-analyses. Qual Life Res, 2009,
18: 71-85



In a further step, this dissertation goes deeper in the evaluation of the
most widely used HF-HRQL questionnaire, the MLHFQ. On one side

with the validation of its Spanish version:

Garin O, Soriano N, Ribera A, Ferrer M, Pont A, Alonso J, Permanyer
G, on behalf of the HF-QoL Group*. Validaciin de la version espasiola del
Minnesota Living with Heart Failure Questionnaire [V alidation of the Spanish
version of Minnesota Living with Heart Failure Questionnaire]. Rev Esp
Cardiol, 2008, 61: 251-259

and, on the other, with the confirmation of the measurement model of

its original and adapted versions for the first time:

Garin O, Ferrer M, Pont A, Wiklund I, Van Ganse E, Vilagut G,
Almansa J, Ribera A, Alonso J. Evidence on the global measurement model of

the Minnesota 1iving with Heart Failure Questionnaire. (under review)

Finally, the project presents the evaluation of the existing HF-specific
HRQL instruments. These appraisals were conducted by experts,

based on the available published evidence, and under standard criteria:

Garin O, Herdman M, Vilagut G, Ferrer M, Ribera A, Rajmil L,
Valderas JM, Guillemin F, Revicki D, Alonso J, on behalf of the
EMPRO-HF Group* Heart Failure Measures for Assessing Health Related
Quality of Life: a systematic standardized comparison. (submitted)
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1. BACKGROUND

1.1. Heart Failure

In Western Europe and North America, more than 5 million people
suffer from Heart Failure (HF), with almost 400.000 new cases per
year(1). The prevalence of HF was calculated to increase steeply with
age(2): from one per cent in those aged 50-59 years, to 10 per cent in

those aged 80-89 years; and it doubles with each decade of life.

Data from NHANES (National Health and Nutrition Examination Survey)
20072008 reveals that 2.0% of Americans self-reported having
congestive heart failure(3). It is the third leading cause of

cardiovascular mortality, after coronary disease and stroke (Figure 1).

N

Coronary Heart
IDise.'ase. 49.9%

Diseases of the
Arteries, 3.4%1

High Blood Pressure, _
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Heart Failure®, 7.0%

"

Figure 1(3) - Percentage breakdown of deaths attributable to cardiovascular

disease (United States 2008)




In the same report it is stated how after pneumonia, the most
common heart-related conditions for hospitalization (in descending
order) were HF, chest pain, hardening of the arteries, and heart attack.
Heart Failure hospitalization was higher among blacks, Hispanics, and
American Indian/Alaska Natives than among whites; and also greater
among women (according to analysis of several data sets by the CDC

(Centers for Disease Control and prevention)in adults =18 years of

age)(3).

In a recent epidemiological study undertaken in Spain(4), the
prevalence of heart failure was found to be at about 7%-8% (similar in

males and females), and appeared to increase with age.

The outlook for an individual patient depends on the patient's age,
severity of heart failure, overall health, and a number of other
factors(3). Taking into account that life expectancy for both men and
women is growing; it is easy to guess how the magnitude of the

problem is going to get worse.

Heart failure (HF) is a chronic and progressive disorder in which
damage to the heart causes abnormalities in its contractile and relaxing
functions, thus causing the inability of pumping enough blood to fulfil
the metabolic requirements of the body(5). It is clinically manifested
by fluid congestion or symptoms derived from the inadequate delivery
of blood flow to tissues. Heart failure usually develops slowly, often
over years, as the heart gradually loses its pumping ability and works
less efficiently. Some people may not become aware of their condition

until symptoms appear years after their heart began its decline. How



severe the condition is depends on how much pumping capacity the
heart has lost. The severity of the condition determines the impact it
has on a person's life. At one end of the spectrum, the mild form of
HF may have little effect on a person's life; at the other end, severe
heart failure can interfere with even simple activities and prove fatal.
Between these extremes, treatment and special management of

patients often helps people lead full lives(6).

A number of symptoms are associated with HF, but none is specific
for the condition. Perhaps the best known symptom is shortness of
breath or “dyspnea”, which in HF may result from excess of fluid in
the lungs. The breathing difficulties may occur at rest or during
exercise. In some cases, congestion may be severe enough to prevent
or interrupt sleep. Fatigue or easy tiring is another common symptom:
as the heart's pumping capacity decreases, muscles and other tissues
receive less oxygen and nutrition, which translates into fatigue(7).
Fluid accumulation, or oedema, may cause swelling of the feet, ankles,
legs, and occasionally, the abdomen. Excess fluid retained by the body
may result in weight gain, which sometimes occurs fairly quickly. As
HF progresses, the effects can become quite severe, and patients often
lose the ability to perform even modest physical activity. Eventually,
the heart's reduced pumping capacity may interfere with routine
functions, and patients may become unable to care for themselves.
Therefore, the loss in functional ability can occur quickly if the heart is
further weakened by heart attacks or the worsening of other
conditions that affect HF, such as diabetes and coronary heart disease.
Thus, the impact HF can have on a patient is also important

psychologically and socially (8).



Morbidity in HF patients mainly differs depending on how much
pumping capacity the patient has lost. However, in general, HF not
only comprises physical symptoms (shortness of breath and fatigue),
impaired exercise capacity, and recurrent hospitalization, but also
psychological problems, iatrogenic adverse effects and curtailment in

social activities(9).

Heart failure caused by anatomical problems, such as a heart valve
defect, is curable as it can be surgically corrected. However, for the
common forms of HF --those due to damaged heart muscle-- no
known cure exists, but treatment may be quite successful. These
patients can minimize the effects of HF by controlling the risk factors
for heart disease. Obvious steps include quitting smoking, losing
weight if necessary, abstaining from alcohol, and making dietary
changes to reduce the amount of salt and fat consumed. Regular,
modest exercise is also helpful for many patients, though the amount
and intensity should be carefully monitored by a physician. Despite

lifestyle changes, most HF patients must take medication.

Many patients receive two or more drugs. Several types of drugs have
been proven useful in the treatment of heart failure(10). Diuretics help
reduce the amount of fluid in the body and are useful for patients with
fluid retention and hypertension, similar to what aldosterone
antagonists do reducing oedema and the cardiac workload. Digitalis
increases the force of the heart's contractions, helping to improve
circulation. Angiotensin Converting Enzyme Inhibitors (ACEI) are
primarily used for the treatment of high blood pressure; and

betablockers are nowadays known for their reductive effect on heart



rate and heart oxygen demand. Several large studies with HI patients
have indicated that these drugs reduce their mortality and morbidity.
In some patients with heart failure, new devices such as implantable
cardioverter defibrillators (ICD) and cardiac resinchronization devices
may entail a significant improvement in their outcomes. When drug
therapy and lifestyle changes fail to control symptoms, a heart
transplant may be the only treatment option. However, due to the
shortage of donors, candidates for transplantation often have to wait
for months or even years. Some of these patients can have a
circulatory assisting device implanted as a bridge to transplantation, or
even as a destination therapy. However, most patients are not eligible
for these advanced therapies due to concomitant comorbidities or
higher age. Therefore, most of the current interventions seek to
improve patients' quality of life and length of survival through lifestyle

change and drug therapy.

1.2. Patient Reported Outcomes Measures

Patient Reported Outcomes Measures (PROMs) is an umbrella term
that covers any outcome based on data provided by the patient or
patient proxy(11). According to the Food And Drug Administration’s
definition, “a PROM is 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”(12).

PROMs are designed to measure a specific concept (that is a
construct) in a standardised way. The principal aim of this research

area is to avoid the application and administration of



measures/questionnaires developed as a matter of common sense,
with little scientific consideration, which may lead to poor quality
results of limited value(13). Different types of outcomes are covered
by the term PROMs (Figure 2)(14), from symptoms to quality of life
or health related quality of life; and are usually measured either by
different instruments or instruments that combine several of those
concepts. PROMs that only assess symptoms or functional limitations

are of primary interest to the clinician as indicative of disease severity.
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Figure 2(14) - An integrate model for health outcomes.

In general, PROMs can be used to help in decision making at the
physical level, but they also are widely used in clinical trials to evaluate
an intervention’s effects(13). Most PROMs administered nowadays

assess Health Related Quality of Life (Figure 3).



Figure 3(13) — Types of PROMs currently used in medical research

a) Health Related Quality of Life

In 1948, the World Health Organization defined health as being not
only the absence of disease and infirmity, but also the presence of
physical, mental and social well-being(15). Since then, the definition of
HRQL and related concepts such as quality of life (for many outcomes
researchers, limited to what is of primary concern to the patient(16)),
health status and perceived health, has been disputed, without
reaching a consensus(11;17). In 1993 Patrick and Erickson(18) defined
HRQL as “the value assigned by individuals, groups, or society to the
duration of survival as modified by impairments, functional states,
perceptions, and social opportunities influenced by disease, injury,
treatment, or policy”’. However, as shown in a systematic review(19),
the definitions for HRQL in published articles differ in their content,

or are usually not cleatly provided.



In general, it is accepted that HRQL measures refer to the physical,
psychological and social domains of health seen as distinct areas that
are influenced by a person’s experience, beliefs, expectations, and
perceptions. Since the early 70s, HRQL instruments have been
developed to assess a person’s interpretation of his or her own health

status in comparison to how he or she might hope to be(20;21).

HRQL measures have traditionally been differentiated as generic or
specific, each group presenting its own characteristics (Table 1).
Generic measures can be used for patients with any type of disorder or
for general population(22). Their broad applicability is in general
derived from their coverage of the complete spectrum of function,
disability and distress that is relevant to health related quality of life
(symptoms, emotional function, or social relations). According to
Guyatt et al(16) generic instruments include single indicators, health
profiles and utility measures. A similar classification was recently

published by Khanna et al (Figure 4)(23).

Health profiles are instruments that attempt to measure all the
important aspects of HRQL. The Sickness Impact Profile is an
example of a health profile and includes a physical dimension (with
categories of ambulation, mobility, body care and movement); a
psychosocial dimension (with categories including social interaction,
alertness behaviour, communication, and emotional behaviour); and
five independent categories including eating, work, home
management, sleep and rest, and recreation. One of the most popular
generic HRQL profiles is a collection of instruments developed as part

of the Medical Outcomes Study (SF-36)(24). The SF-36 includes 36



questions which measure physical functioning, role physical, bodily

pain, general health, vitality, social functioning, role emotional, and

mental health. Major advantages of health profiles include dealing with

a variety of areas and being useable in any population, regardless of

the underlying condition.

Table 1 — Characteristics of measutes of HRQL(16)

Approach

Strengths

Weaknesses

Generic instruments

Health Profile

Utility Measure

Specific instruments

Disease specific
Population specific

Function specific

Condition/problem
specific

- Sigel instrument

- Detects differential
effects on different
aspects of health status

- Comparisons across
interventions,
conditions possible

- Single number
representing net impact
on quantity and quality
of life

- Cost-utility analysis
possible

- Incorporates death

- Clinically sensible
- May be more
responsive

- May not focus adequately
on area of interest
- May not be responsive

- Difficulty determining
utility values

- Does not allow
examination of effect on
different aspects of
quality of life

- May not be responsive

- Does not allow cross
condition compatisons

- May be limited in terms
of population and
interventions.
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Utility measures, the other type of generic instrument, are derived
from economic and decision theory; they reflect the preferences of
patients for treatment process and outcome(106). The key elements of
utility measures are that they incorporate preference measurements
and relate health states to death. Hence, they can be used in cost-utility
analyses that combine duration and quality of life. In utility measures,
HRQL is summarized as a single number along a continuum that
usually extends from death (0.0) to full health (1.0) (although scores
lower than zero, representing states worse than death, are
possible(25)). The preferences in utility measurements may come
directly from individual patients who are asked to rate the value of
their health state. Alternatively, patients can rate their health status
using a multiattribute, health-status classification system. A previously
estimated scoring function (derived from results of preference
measurements from groups of other patients or from the community)

is then used to convert health status into a utility score(16;26). The

10



most commonly used utility measure now is the EQ-5D, which
consists of 2 parts: the EQ-5D descriptive system (with the EQ-5D
index) and the EQ visual analogue scale (EQ VAS)(27). The EQ-5D
descriptive system comprises 5 dimensions: Mobility, Self-care, Usual
activities, Pain/Discomfort and Anxiety/Depression. Each dimension
has one specific question and 3 levels of response: 1 “no problems”, 2
“some problems” and 3 “severe problems”. The instrument therefore
defines 243 distinct health states from all the possible combinations of
dimensions and levels of severity. Considering the responses to the
descriptive system, each health state is converted into a utility index
applying the general population preference values. Utility indexes can

be used to calculate Quality Adjusted Life Years (QALYS).

Generic HRQL instruments allow to determinate the effects of the
intervention on different aspects of HRQL without the use of multiple
instruments; and using them one can compare the effects on HRQL
of similar interventions in different diseases. However, they may not
focus on the HRQL aspects of specific interest to the investigator.
Inadequate focus on the quality of life issues of a specific trial is likely
to result in an unresponsive instrument that may miss small but still

clinically important changes in HRQL.

On the other hand, specific measures focus on aspects of HRQL that
are specific to the area of primary interest. The instruments may be
specific to the disease (such as heart failure), specific to a population
of patients (such as children), specific to a certain function (such as
sexual function), or specific to a given condition or problem (such as

pain). The disadvantages of specific measures are that they are not

11



comprehensive and cannot be used to compare across sub-
populations or conditions. Nevertheless, as disease-specific
instruments are designed to focus on elements of a specific condition,
they may be more responsive to the effects of health care, and relate

more closely to clinical symptoms(28).

b) Metric Properties

Even if one is choosing an already existing instrument or if his/her
study requires a new PROM to be developed, the scaling and metric
properties of the measure should be evaluated (i.e. dimensionality,
reliability, validity and responsiveness). Besides, in the second case, the
development process may include the identification of the
measurement model and the content generation (13). To conduct that
validation under a common standard, the Medical Outcomes Trust in
1994 created an independently functioning Scientific Advisory
Committee. In the mid-1990s, this Committee defined a set of
attributes and rigorous criteria to carry out instrument
assessments(29). Five years later, those experts updated and revised
the materials to take account of the expanding theories and

technologies upon which PROMs should be validated (Table 2)(24).

The conceptual model of a PROM is the description of the concepts
and the populations that it is intended to assess, and the relationship
between those concepts. A measurement model operationalises the
conceptual model and reflects an instrument’s scale and subscale
structure and the procedures followed to create the scale and subscale

scores. The adequacy of the measurement model can be evaluated by

12



examining evidence that: (1) a scale measures a single conceptual
domain or construct; (2) multiple scales measure distinct domains; (3)
the scale adequately represents variability in the domain; and (4) the
intended level of measurement of the scale (i.e. ordinal, interval, or
ratio) and its scoring procedures are justified. Classical test theory
approaches may employ, for example, principal components analysis,
factor analyses, and related techniques for evaluating the empirical
measurement model underlying an instrument and for examining
dimensionality(30-32). Methods based on modern test theory may use
approaches including confirmatory factor analysis, structural equation

modelling, and methods based on Item Response Theory (IRT)(33).

The principal definition of PROM reliability is the degree to which an
instrument is free from random error. Classical approaches for
examining test re-liability include (a) internal consistency reliability,
typically using Cronbach’s coefficient(34), and (b) reproducibility (e.g.,
test—retest or inter-observer -interviewer- reliability). The first
approach requires one administration of the instrument; the latter
requires at least two administrations. Regarding internal consistency
realiability, Cronbach’s coefficient provides an estimator of reliability
based on all possible split-half correlations for a multi-item scale. For
instruments employing dichotomous response choices, an alternative
formula, the Kuder—Richardson formula (KR-20)(35), is available. A
second approach to reliability can be obtained by judging the
reproducibility or stability of an instrument over time (test—retest).
Test—retest reproducibility is the degree to which an instrument yields
stable scores over time among respondents who are assumed not to

have changed on the domains being assessed. As with internal

13



consistency reliability, minimal standards for reproducibility
coefficients are also typically considered to be 0.70 for group
comparisons and 0.90-0.95 for individual measurements over
time(24). The influence of test administration on the second
administration may overestimate reliability. Conversely, variations in
health, learning, reaction, or regression to the mean may yield test—

retest data that underestimate reproducibility.

The validity of an instrument is defined as the degree to which the
instrument measures what it purports to measure. There are different
ways to classify the evidence for the validity of a PROM, an extended
one defines three types of this attribute(24):

1) Content-related: Evidence that the content domain of an
instrument is appropriate regarding its intended use. Methods
commonly used to obtain evidence about content-related validity
include the use of lay and expert (clinician) panel judgments of the
clarity, comprehensiveness, and redundancy of items and scales of an
instrument. Often, the content of newly developed self-report
instruments is best elicited from the population being assessed or
experiencing the health condition.

2) Construct-related: Evidence that supports proposed interpretation
of scores based on theoretical implications associated with the
constructs being measured. Common methods to obtain construct-
related validity data include examining the logical relations that should
exist with other measures and/or patterns of scotes for groups known
to differ on relevant variables. Ideally, developers should generate and
test hypotheses about specific logical relationships among relevant

COI’ICCptS Or constructs.

14



Table 2- Attributes and criteria for evaluating PROMs, a modified version from the

Scientific Advisory Committee of the Medical Outcome Trust(24).

1. Conceptual and measurement model: The rationale for, and description
of, the concept and populations that a measure is intended to assess and the
relationship between these concepts.

2. Reliability: The degree in which an instrument is free from random error.

a.  Internal consistency: The precision of a scale, based on the
homogeneity (inter-correlations) of the scale’s items at one
point in time.

b. Reproducibility: Stability of an instrument over time (test—retest)
and inter-rater agreement at one point in time.

3. Validity: The degree to which the instrument measures what it purports to
measure.

a.  Content-related: Evidence that the domain of an instrument is
appropriate regarding its intended use.

b.  Construct-related: Evidence that supports a proposed
interpretation of scores based on theoretical implications
associated with the constructs being measured.

c. Criterion-related- Evidence that shows the extent to which scores
of the instrument are related to a criterion measure.

4. Responsiveness: An instrument’s ability to detect change over time.

5. Interpretability: The degree to which one can assign easily understood
meaning to an instrument’s quantitative scores.

6. Respondent and administrative burden: The time, effort, and other
demands placed on those to whom the instrument is administered
(respondent burden) or on those who administer the instrument
(administrative burden).

7. Alternative forms: These include self-report, interviewer-administered,
trained observer rating, computer-assisted interviewer-administered, evidence
on reliability, validity, responsiveness, interpretability, and burden for each
mode of administration performance-based measures.

8. Cultural and language adaptations: This refers to the assessment of
conceptual and linguistic equivalence, as well as to the evaluation of
measurement properties.
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3) Criterion-related: Evidence that shows the extent to which scores of
the instrument are related to a criterion measure. Criterion measures
are measures of the target construct that are widely accepted as scaled,
valid measures of that construct. In the area of self-reported health
status assessment, criterion-related validity is rarely tested because of
the absence of widely accepted criterion measures, although
exceptions occur such as testing shorter versions of measures against

longer versions.

An instrument’s ability to detect change is known as responsiveness or
sensitivity to change (highly valued at longitudinal construct validation
process). The criterion of responsiveness requires asking whether the
measure can detect differences in outcomes, even if those differences
are small. Responsiveness can be conceptualized also as the ratio of a
signal (the real change over time that has occurred) to the noise (the
variability in scores seen over time that is not associated with true
change in status)(36). Assessment of responsiveness involves statistical
estimation of a statistic effect size (37)— that is, an estimate of a
measure of the magnitude of change in health status (sometimes
denoted as the ‘distance’ or difference between “before” and “after”
scores). These statistics are the amount of observed change over the
amount of obsetved variance. In these statistics, the numerator is
always a change score, but the denominator differs depending on the
coefficient used (e.g., standardized response mean, responsiveness

statistic, SE of the mean).
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The latest review of the PROMs attributes by the Scientific Advisory
Committee of the Medical Outcomes Trust, considered
“interpretability” and “administration burden” as characteristics that
should also be taken into account when evaluating an instrument.
Interpretability is defined as the degree to which one can assign easily
understood meaning to an instrument’s quantitative scores(24).
Interpretability calls for explanation of the rationale for the external
measure, the change scores, and the ways that those scores are to be
interpreted in relation to the external measure. Several types of
information can aid in the interpretation of scores: comparative data
from a sample of the general population; results from a large pool of
studies, the relationship of scores to clinically recognized conditions,

or how well scores predict known relevant events.

Finally, respondent burden is defined as the time, effort, and other
demands placed on those to whom the instrument is administered.
Demands placed on those who administer the instrument are
recognized as the administrative burden of that instrument. This
attribute can be evaluated by the average and range of time needed to
complete the instrument on a self-administered basis or as an
interviewer-administered instrument, the reading and comprehension
level needed, special requirements (such as the need to consult health
care records), or by the acceptability of the instrument (e.g. by

indicating the level of missing items).
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1.3. Health Related Quality of Life and Heart Failure

The New York Heart Association (NYHA) classification(38) and the
walking distance (by asking patients how far they can walk, or
performing the Six Minute Walking Test, 6GMWT(39)) have historically
been the most widely used ways of measuring HF functional status.
Briefly, the NYHA classification helps doctors to place patients into
one of four severity categories, based on their impression of
limitations related to a patient’s ordinary activities, in regards to
normal breathing and varying degrees in shortness of breath and/or
angina pain during physical activity. Classes range from I (no
limitation) to IV (very limited). The walking tests only focus on

functional capacity as a reliable procedures to measure exercise

tolerance(40;41).

In the late eighties, investigators and clinicians mainly relied on these
relatively unsophisticated instruments and ad hoc measures in order to
assess functional status of HF patients. However, some authors
remarked the need of incorporating new instruments in HF
evaluation(42;43), and suggested them to: a) incorporate not only a
widespread physical but emotional function so as to have
comprehensive account of the real limitations experienced by patients;

and b) to fulfil a minimum of psychometric criteria.

Among these measures, patient reported outcomes (PRO), and
specifically HRQL instruments, are the most used nowadays for HF
patient management(6;44). This holistic goal is considered very

relevant under the WHO’s current definition of health(15), and also by

18



several professional societies and associations(45;46) which support
the fact of going beyond hard-clinical outcomes for treatment or
intervention evaluation among HF patients. Several decades ago,
Wenger suggested HRQL to be adequate for HF evaluation in certain

circumstances(47):

1) When there is little likelithood of one treatment showing a major
improvement in survival over another in a clinical trial. In such a trial
HRQL measurement might point towards the choice of the therapy
showing the greatest benefit for patients.

2) When a treatment is effective in reducing mortality, but has toxic or
unacceptable side effects. Quality of life measurement in this case may
help physicians and their patients weigh the benefits and risks of such
a treatment.

3) When patients are asymptomatic or have mild symptoms, the

morbidity and mortality rates are low, and the therapy is long term.

On one hand, cardiologists and researchers started to incorporate
generic HRQL instruments to the evaluation of HF patients. al Kaade
and Hauptman conducted a search of the measures used in HF clinical
trials before 2000 and founded 13 generic instruments(48): the
Sickness Impact Profile, the General Well-Being Index, and the
Nottingham Health Profile among other. Nowadays generic HRQL
instruments (such as the EQ-5D(49) and the SF-36(50)) are used(51)
in patients with HF mainly to be able to compare their burden with
other populations (disorders) or to calculate loss of QALYs(52). On
ther other hand, several HF-specific instruments were developed at

the late eighties(42;43;53), and their use has been consolidated in the
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last decade. Generic and HF-specific HRQL instruments are
administered together for evaluating treatment or intervention efficacy
under targeted constructs and at the same time have the opportunity
to compare the HRQL of patients suffering from HF with that of

other chronic patients or general population.

Compared to general population, HF patients present significantly
reduced HRQL/(54), and they do also when compared to other chronic
diseases. Evidence has shown HF as one of the chronic conditions
that provokes the highest impairment in physical and mental health,
comparable to or greater than arthritis and chronic lung disease(9;44).
In addition to this already dramatically reduced physical health,
especially patients with advanced HF have presented similar scores on

mental health to patients with major depression (54).

Lower HRQL in patients with HF has been found to be
independently associated with sociodemographic characteristics of the
individuals, such as advanced age or lower socioeconomic status(55-
57). The associations between HRQL scores and clinical variables or
functional capacity measures have been evaluated in several studies,
most of which achieved inconclusive results(54).On one hand, it
seams that HRQL decreases as functional level worsens, as happens
with the peak oxygen uptake and walking capacity(57;58). In contrast,
there is some controversy about reliance on the results of physiologic
measures, such as the ejection fraction(58) which was found to be

non-associated with patient reported HRQL(54;50).
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HRQL of HF patients has also been independently associated with
less common end-points in clinical practice such as mental health or
social support. Some of the results showed how neuroticism(58),
emotional distress(59), and depression(60;61) were significant risk
tactors for worse HRQL. Moreover, as Coelho et al(62) mentioned at
their review, some of these studies showed higher incidence of
depression in the young, which may be suggesting that depression is
due to a larger disparity between perception of functional status and
expectation. That depression state may lead physicians to classify these
patients as more severely compromised and rate their NYHA
functional class worse(62). Taking the HRQL as an exposure,
Havraneck et al(63) showed how lower reported scores were
predictors of developing depressive symptoms. Moreover, some
studies have reported that lack of social support (informal carer) and
social isolation (maintenance of contacts and activities) are associated

with increased risk of mortality among HF patients(57;64).

The assessment of HRQL is being increasingly included nowadays in
medical research in HF, and also by the pharmaceutical industry for
the evaluation of new treatments(65). HRQL is a major goal in the
context of preventive and therapeutic cardiology, from comprehensive
management to exercise programs(66;67). There are many examples of
studies (clinical trials or observational) were HRQL has been the
principal or at least a secondary end point(65;68) (e.g. on beta-
blockers(69-72), or exercise (73) (74)). Some special management
programmes have demonstrated to significantly improve HRQL--
home monitoring(75), outpatient HF clinic(706), or brief cognitive

therapy interventions(77). In the same way, resynchronization
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therapies and pacing devices have also been evaluated in terms of
HRQL improvement(52;78;79). There are also evidences of HRQL as
the main outcome in evaluations on sub-populations of HF patients,
like iron-deficient patients treated with intravenous ferric

carboxymaltose(80) or cognitive therapy(77).

In addition, not only the necessity of enhancing patients’ daily
functioning and well-being has made HRQL a recognized and relevant
outcome, but it has also recently confirmed its ability for predicting
HF mortality and hospitalisation(57;81-83), and for working as a
significant indicator of prognosis in advanced heart failure
patients(84). Because of these multiple factors, many professionals
argue how the evaluation of HRQL in HF, as a global comprehensive
outcome, deserves special attention(85). The driving force behind this
trend may not only have been the recognition that traditional
(biological or physiological) endpoints don’t reflect the impact of the
disease and interventions on patients’ lives, but also the increasing role

of patients in decision making, especially in chronic conditions(48).

Nevertheless, even though there has been an exponential use of both
HF-specific and generic HRQL measures in the last decades(8), many
professionals remain sceptical to the use of HRQL instruments, and

have doubts because there is a lack of rigorous and standardised data

regarding HF-specific HRQL instruments’ characteristics(13).
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2. THESIS RATIONALE

Morbidity in heart failure (HF) patients mainly differs depending on
how much pumping capacity has the patient lost. However, in general,
HF not only comprises physical symptoms (short of breath and
fatigue), impaired exercise capacity, and recurrent hospitalization, but
psychological problems, iatrogenic adverse effects and curtailment in
social activities(9). Many professionals argue how the evaluation of
Health Related Quality of Life (HRQL) in HF patients, as a global
comprehensive outcome, deserves special attention(85) especially now
that HF prevalence has increased due to interventions’ effectiveness

and ageing population(80).

The driving force behind this trend may not only had been the
recognition that traditional endpoints (biological or physiologic) don’t
reflect the impact of disease and interventions on patients’ life, but the
increasing role of patients in decision making, especially in chronic
conditions(48). In fact, HRQL is considered one of the 3 measureable
elements which matter in elderly patients, who probably have multiple
co-morbidities(87) (88). They are also gaining in importance as a

predictor of mortality and hospitalization in HF settings(57;81-84).

Cardiologist and researchers started to incorporate generic HRQL
instruments to the evaluation of HF patients. Generic measures can be
used for patients with any type of disorder or for general
population(22). However, they may not focus on the HRQL aspects
of specific interest, and findings are likely to miss small but still
clinically important changes in HRQL. In contrast, disease-specific

instruments are designed to focus on elements of a specific condition,
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and may be more responsive to the effects of health care, and relate

more closely to clinical symptoms(28).

In the last decades there has been an exponential development and
validation of both HF-specific and generic HRQL measures (from 5
articles in 1973 to 4000 articles in early 2012 with QOL as a key word
in MEDLINE)(8), which difficulties the knowledge and generalized
understanding for making a selection. Moreover, many professionals
remain sceptical to the use of HRQL instruments for other reasons.
On one side, the development and application of HRQL instruments
is often regarded as a matter of “common sense” requiring little
scientific consideration. On the other, rigorous and standardised data
regarding HF-specific HRQL instruments’ metrics deserve a

clarification(13).

Therefore, a contribution to meet that need by summarizing the
strengths and limitations of the existing instruments developed for
patients suffering from HF may help professionals to identify the

most suitable HF-specific HRQL questionnaire.
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3. OBJECTIVES OF THE DOCTORAL THESIS

The global aim of this dissertation was to identify the strengths and
limitations of the Health Related Quality of Life measures specifically

developed for patients suffering from heart failure.

Specific objectives:

1. To review the evidence of Health Related Quality of Life measures
use in patients suffering from heart failure.

2. To identify all the available disease-specific questionnaires to
measure the Health Related Quality of Life of heart failure patients,
and to evaluate the available data on their underlying conceptual
model and metric properties (reliability, validity, and sensitivity to
change).

3. To assess the metric properties of the Spanish version of the
Minnesota Living with Heart Failure Questionnaire.

4. To assess the measurement model of the Minnesota Living with
Heart Failure Questionnaire; and to evaluate the reliability and
validity of its original and 20 country-versions.

5. To systematically compare all existing heart failure specific Health
Related Quality of Life instruments using the EMPRO tool

(Evaluating the Measurement of Patient Reported Outcomes).
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4.1 Encyclopaedia entry

Garin O, Ferrer M. Health-Related Quality of Life and Heart Failure.
“Encyclopaedia of Quality of Life Research” Ed. Springer (in press)
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Health Related Quality of Life and Heart Failure

Synonyms

None

Definition:

The Health Related Quality of Life reported by patients suffering from Heart Failure.
Description:

Morbidity in Heart Failure (HF) patients mainly differs depending on how much
pumping capacity the patient has lost. However, in general, HF not only comprises
physical symptoms (shortness of breath and fatigue), impaired exercise capacity, and
recurrent hospitalization, but also psychological problems, iatrogenic adverse effects
and curtailment in social activities’. Because of these multiple factors, many
professionals argue how the evaluation of HRQL in HF, as a global comprehensive
outcome, deserves special attention? now that HF’s prevalence has increased due to
the interventions’ effectiveness and an ageing population®4. In fact, HRQL is
considered one of the 3 measureable elements which matter in elderly patients who
probably have multiple co-morbidities; being disability and cognitive impairment the
other two®.

The driving force behind this trend may not only have been the recognition that
traditional (biological or physiological) endpoints don't reflect the impact of disease and
interventions on patients’ lives, but the increasing role of patients in decision making,

especially in chronic conditions®.



1. Impact of HF on patients’ HRQL

Compared to general population, HF patients present significantly reduced HRQL?, and
they do also when compared to other chronic diseases. Evidence has shown HF as
one of the chronic conditions that provokes the highest impairment in physical and
mental health, comparable to or greater than arthritis and chronic lung disease'8. That
impairment was especially reflected on the physical functioning, role physical and
general health scores of the SF-36 when compared to those individuals with no chronic
conditions®. Another study showed how the majority of patients with HF report
problems in mobility (65.9%), usual activities (75.9%) and pain/discomfort (67.8%),
based on the EQ-5D®. In addition to this already dramatically reduced physical health,
patients with advanced HF have presented similar scores in “mental health” to patients

with major depression 7.

2. HRQL determinants of patients with HF

As it happens in general population or in some other disorders, lower HRQL in patients
with HF has been found to be independently associated with certain sociodemographic
characteristics of the individuals, such advanced age or lower socioeconomic status-

12, Furthermore, for HF patients some of the HRQL dimensions are also related to other

physical or mental clinical indicators.

The associations between HRQL scores and clinical variables or functional capacity
measures have been evaluated in several studies, most of which achieved inconclusive
results’. On one hand, it seems that HRQL decreases as functional level worsens, as

happens with the peak oxygen uptake and walking capacity'%'3. On the other hand,



there is some controversy about reliance on the results of physiologic outcomes, such
as the ejection fraction’ which was found to be non-associated with patient reported

HRQL7",

HRQL of HF patients has also been independently associated with less common end-
points in clinical management such as mental health or social support. Some studies
showed how neuroticism'3, emotional distress'4, and depression'%:16 were significant
risk factors for worse HRQL. Moreover, as Coelho et al'” mentioned at their review,
some of these studies showed higher incidence of depression in the young, which may
be suggesting that depression is due to a larger disparity between perception and
expectation of functional status. That depression state may lead physicians to classify
these patients as more severely compromised and rate their functional class

worse'7. Taking the HRQL as an exposure, Havraneck et al'® showed how lower

reported scores were predictors of developing depressive symptoms.

Finally, some studies reported that lack of social support (informal carer) and social
isolation (loss of contacts and activities) are associated with increased risk of mortality

among HF patients219.



3. HRQL as an outcome in HF:

Traditional end-points in HF have been: death, recurrent hospitalization,
haemodynamic parameters, and exercise and functional capacities. However, patient
management nowadays is also carried out through patient reported outcomes
(PRO)8&20. This holistic perspective is considered very relevant under WHO's current
definition of health?!, and also by several professional societies and associations2223,
which support the fact of going beyond hard-clinical outcomes for treatment or
intervention evaluation among HF patients. Several decades ago, Wenger suggested
HRQL to be adequate for HF evaluation in certain circumstances?*:

1) When there is little likelihood of one treatment showing a major improvement in
survival over another in a clinical trial. In such a trial HRQL measurement might point
towards the choice of therapy showing the greatest benefit for patients.

2) When a treatment is effective in reducing mortality, but has toxic or unacceptable
side effects. Quality of life measurement in this case may help physicians and their
patients weigh the benefits and risks of such a treatment.

3) When patients are asymptomatic or have mild symptoms, the morbidity and mortality

rates are low, and the therapy is long term.

Following these instances, the assessment of HRQL is being increasingly included
nowadays in clinical research in HF, and also by the pharmaceutical industry for the
evaluation of new treatments?5. In the same way, HRQL is a major goal in the context
of preventive and therapeutic cardiology, from comprehensive management to exercise

programs26:27,



There are many examples of studies (clinical trials or observational) were HRQL has
been the principal or a least a secondary end point2528 (e.g. studies on beta-blockers2®-
32 or exercise -- 3334, Some special management programmes have demonstrated to
significantly improve HRQL-- home monitoring*, outpatient HF clinic3, or brief cognitive
therapy interventions36. In the same way, resynchronization therapies and pacing
devices have also been evaluated in terms of HRQL improvement37-39. There are also
studies of HRQL as the main outcome in evaluations on sub-populations of HF
patients, like iron-deficient patients treated with intravenous ferric carboxymaltose0 or

cognitive therapys3e.

In addition, not only the necessity of enhancing patients’ daily functioning and well-
being has made HRQL a recognized and relevant outcome, but its prognostic ability
has recently been confirmed for predicting HF mortality and hospitalisation'241-43, and

for working as < significant indicator in advanced heart failure patients#.

4. HRQL measurement instruments in HF:

The New York Heart Association (NYHA) classification4®> and the walking distance (by
asking patients how far they can walk, or performing the Six Minute Walking Test,
6MWTH46) have historically been the most widely used ways of measuring HF functional
status. Nowadays they are still in use in clinical and research settings, despite their
well-known limitations4748, Briefly, the NYHA classification (Table 1) helps doctors to
place patients into one of four severity categories, based on their impression of

limitations related to a patient’s ordinary activities, in regards to normal breathing and



varying degrees in shortness of breath and/or angina pain during physical activity.
Classes range from | (no limitation) to IV (very limited). The walking tests only focus on
functional capacity as a reliable procedure to measure exercise tolerance49:50,

In the late eighties, investigators and clinicians mainly relied on these relatively
unsophisticated instruments and ad hoc measures in order to assess functional status
of HF patients. However, some authors remarked the need of incorporating new
instruments in HF evaluation*”:5', and suggested: a) to incorporate not only a
widespread physical but emotional function so as to have comprehensive account of
the real limitations experienced by patients; and b) to fulfil a minimum of psychometric

criteria.

Since then, a wide range of instruments have been increasingly used to assess the
burden of the condition, both in clinical trials and clinical practice?5. On one hand,
cardiologists and researchers started to incorporate generic HRQL instruments to the
evaluation of HF patients. A search of the measures used in HF clinical trials before
2000 identified 13 generic instruments®: the Sickness Impact Profile, the General Well-
Being Index, and the Nottingham Health Profile among other. Nowadays generic HRQL
instruments (such as the EQ-5D52 and the SF-3653) are used in patients with HF mainly
to be able to compare their burden with other populations (disorders) or to calculate
loss of QALYs%. They are frequently used together with a disease-specific instrument
for evaluating treatment or intervention efficacy under more targeted constructs.
HF-specific instruments were developed at the late eighties and nineties, but their use

has been consolidated in the last decade. A recent systematic review?8 identified 5



standardised and structured questionnaires specifically developed for HF patients

(Table 2):

The Minnesota Living with Heart Failure Questionnaire (MLHFQ)*” was
developed in 1987 in the US by Thomas Rector to assess the impact of HF on
HRQL. The questionnaire is self-administered and it consists of 21 items:
physical domain (8 items), emotional domain (5 items), and 8 items which were
not originally factored into physical or emotional domains but are part of the
MLHFQ’s total score. Response options are presented as a 6-point Likert scale
(0-5), from “no impairment” to “very much impairment”. The questionnaire is
summarised in 3 scores: total (range 0-105, from better to worse HRQL),
physical (range 0-40), and emotional (range 0-25).

The Quality of Life Questionnaire for Severe Heart Failure (QLQ-SHF)%* was
developed in 1987 focusing on patients suffering from sever HF, in Sweden.
The questionnaire has a total of 26 items, and 5 specific scores (psychological,
physical activity, life-dissatisfaction, and somatic symptoms), plus a total one.
Some of the items are answered on a visual analogue scale (VAS), and other
using 6-point Likertscales. The QLQ-SHF is self-administered, and higher
scores indicate worse HRQL.

The Chronic Heart Failure Questionnaire (CHFQ)%' was developed in Canada
by Gordon Guyatt and his group, who aimed to measure subjective aspects of
health status in clinical trials in heart failure, and specifically longitudinal change
over time within patients. The CHFQ is interviewer-administered and has 16
items divided into 3 different domains: dyspnoea (5 items, each patient eliciting

5 specific activities), fatigue (4 items) and emotional (7 items). Each of the



questions uses a 7-point scale for the responses which are simply added
together (without weighting) to obtain the score (higher score=better HRQL).

- The Kansas City Cardiomyopathy Questionnaire (KCCQ)5%® aimed to cover the
limitations of the already existing specific instruments for HF. It was developed
by John Spertus and his group in the US in early 2000 as a self-administered
questionnaire. The KCCQ, with a total of 23 items, covers 5 different domains
(physical limitation, symptoms, self-efficacy, social limitation, and quality of life);
and provides two summaries: clinical and functional status. All the response
options are based on Likert scales, of 5, 6, or 7 points; and lower scores
indicate worse HRQL.

- The Left Ventricular Dysfunction (LVD-36) questionnaire5¢ was developed in UK
in 2000, also with the intention of overcoming some of the problems with the
existing questionnaires. The LVD-36 is a self-administered 36 item
questionnaire, with one single global score. Responses are dichotomous (true
or false). True responses are summed and the sum is expressed as a
percentage, so that 100 is the worst possible score and 0 the best possible

score.

The development process of these instruments included literature reviews and generic
HRQL instruments, together with patient and expert panels in the most recent cases.
Item reduction was based on factor analysis (MLHFQ, QLQ-SHF and LVD-36), or on
patient-rated clinical impact (CHFQ and KCCQ). All questionnaires are
multidimensional, except the LVD-36, and include at least a physical domain and a

domain assessing emotional/psychological aspects. Only the CHFQ presents an



individualized patient profile, addressing some questions under specific activities

chosen by each patient.

Regarding reliability, overall scores (total or global) and scores on the physical
dimension showed the highest Cronbach’s alpha in most of the questionnaires (ranging
from 0.81 to 0.95). The intraclass correlation coefficients that authors found in the
different publications were high and similar across questionnaires and domains
(ranging from 0.78 to 0.95). For the QLQ-SHF, only test-retest correlation coefficients

were reported.

The SF-36, the Six Minute Walking Test (6MWT), and the NYHA class were the
common measures to be comparable across all questionnaires for their construct
validity assessment. ‘Physical Functioning’ dimension of the SF-36 was found to be
strongly associated with the physical domains of the MLHFQ and the KCCQ, and with
the total score of the LVD-36 (r=0.65-0.84). The CHFQ showed the highest correlations
with the Six Minute Walking Test (6MWT) (0.6-0.7); and so did the KCCQ physical
domain with NYHA class (0.65), while the CHFQ domains of fatigue and dyspnoea
presented the lowest correlations with this functional capacity classification (0.19 and
0.22, respectively). The total scores of the MLHFQ and LVD-36 presented the highest
correlations with the ‘Social Functioning’ dimension of the SF-36 (r=0.70). Validity
criteria used in the QLQ-SHF evaluation had limited comparability with those of the

other questionnaires.



Responsiveness of the MLHFQ was evaluated at the systematic review conducting
meta-analyses that also incorporate information from effectiveness studies and clinical
trials. Findings showed Effect Size (ES) coefficients close to 0.5 (moderate effect) for
exercise programs and beta-blockers. Special management programs, angiotensin-
converting-enzyme inhibitors (ACEI), and pacing devices produced ES of
approximately 0.8 (a large effect size). The coefficients shown by the physical and
emotional domains in the special management groups were quite lower (0.3-0.2). The
highest ES found for the CHFQ were observed in outpatients who rated their overall
health as “very much better” after the intervention (ES 1.2 - 1.9). The KCCQ has shown
to detect changes after discharge (ES 0.6 - 3.2), while the QLQ-SHF produced low and

similar ES for beta-blockers and ACEls (estimates between —-0.1 and 0.3).

The patient’s perception of HF’s impact on his or her HRQL is a unique construct and
must be measured separately from other domains, such as functional status or clinical
signs and symptoms. Despite all the information available regarding the HRQL
instruments for patients suffering from HF, there is still the need of further research
involving the adequacy and performance of some of the HF-specific HRQL instruments
based on newer, more rigorous methodology, following the current standards (e.g.
appropriate sample sizes, designs...). Moreover, if a methodological goal for HF clinical
research is to construct a toolkit of outcome measures, it would be most efficient to
have each outcome measurement make a unique contribution to the whole and not

duplicate what other measures accomplish.



Table 1. Description of the New York Heart Association functional classification?5.

NYHA ; o
Patients’ functional limitations (to be judged by clinicians)
classes
| Ordinary physical activity does not cause undue fatigue, palpitation, dyspnoea or anginal pain.
Il Comfortable at rest. Ordinary physical activity results in fatigue, palpitation, dyspnoea or anginal pain.
llla-1llb Comfortable at rest. Less than ordinary physical activity causes fatigue, palpitation, dyspnoea or anginal pain.

| Symptoms of cardiac insufficiency or of the angina syndrome may be present even at rest. If any physical activity
Vv is undertaken, discomfort is increased.



Table 2. Disease-specific HRQL questionnaires for heart failure patients?s.

Questionnaire, Acronym I\/_Io_de Of. Response . (No. Range of
administration Domains
Authors (year publ.) . options items) scores
(time frame)
Minnesota Living with Heart Failure Questionnaire, MLHFQ Self-administered 6p Likert Egyc?;ize:al Eg; 0-105
Rector et al (1987) (last month) scale (0-5) Best to worst
Total (21)
Psychological 7)
VAS Physical activity (7)
Quality of Life Questionnaire for Severe Heart Failure, QLQ-SHF  Self-administered . Life-dissatisfaction 0-130
. 6p Likert - (5)
Wiklund et al (1987) (--) scale Somatic 7) Best to worst
Symptoms (26)
Total
Interviewer- Dyspnoea (5)
Chronic Heart Failure Questionnaire, CHFQ administered 7p Likert Fatigue (4) 16-112
Guyatt et al (1989) scale (1-7) Emotional (7) Worst to best
(last two weeks)
Total (16)
Physical limitation  (6)
5.6-7 Symptoms (8)
Kansas City Cardiomyopathy Questionnaire, KCCQ Self-administered Likert sc?ale Self-efficacy (2) 0-100
Green et al (1999) (last two weeks) Social limitation (4) Worst to best
(1-5/6/7) - .
Quality of Life (3)
Total (23)
Left Ventricular Dysfunction Questionnaire-36, LVD Self-administered Dichotomous Total (36) 0-100

O’Learly et al (1998)

(these days)

(true, false)

Worst to best



Cross-references

EMPRO, Generic, Disease-specific, QALY, VAS, Individualized PRO, conceptual
model, reliability, Cronbach’s alpha, reproducibility, ICC, construct validity,
responsiveness, effect size coefficient
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Abstract

Words: 246

Purpose: Both in clinical and research settings, the Minnesota Living with Heart Failure
Questionnaire (MLHFQ) is the most widely used measure. Nevertheless, its measurement model has
never been confirmed. This study aimed to cover that gap within a large international sample.
Methods: Data from 8 studies was merged (3,847 patients with heart failure) from 21 countries.
Common variables included: MLHFQ scores, functional capacity, cardio-vascular risk factors and
patient’s socio-demographic characteristics. MLHFQ’s measurement model was assessed by
exploratory and confirmatory factor analyses (EFA-CFA). Reliability of the MLHFQ scores was
evaluated through Cronbach’s alpha coefficient and MLHFQ’s ability to differentiate among known-
groups was assessed through severity levels. Results: Findings from the EFA and CFA suggested the

MLHFQ total and domain specific scores to stand under a bi-factor model. The physical and
emotional scores were supported within the sample, as also was the original total score. Furthermore,
a third factor had risen regarding social indicators. Reliability coefficient reached 0.9 for almost all
physical and total scores. All the MLHFQ mean scores showed ability to differentiate among
functional capacity groups, with most of the Effect Size coefficients reaching 0.8. Conclusions:
Beyond the adequate reliability and validity shown by the MLHFQ scores in the different country
versions, results confirmed for the first time the unidimensionality of the most used score in HF
patients, the MLHFQ total score. Moreover, the identified Social domain may be considered hereafter
when assessing these patients” HRQL, especially as a relevant outcome with regard to their

management.

Keywords: Patient Reported Outcome, Heart Failure, Measurement Model; Factor analysis; Metric
Properties



INTRODUCTION

The assessment of Health Related Quality of Life (HRQL) in Heart Failure (HF) patients deserves
special attention since both, interventions’ effectiveness and population ageing have increased[1, 2].
Morbidity in HF patients not only comprises recurrent hospitalization, impaired exercise capacity and
physical symptoms (short of breath and fatigue), but psychological problems, iatrogenic adverse
effects and curtailment in social activities. The improvement of all these dimensions of patients’ life is
becoming a priority for cardiologists[3], and has increased the role of patient reported outcomes
(PRO) in clinical research and practice[4,5]. In addition, HRQL has recently been shown to be a good

predictor of mortality and hospitalisation in patients with HF[6-8].

A systematic review, published in 2009[9], confirmed the availability of at least five standardised and
structured disease-specific instruments for measuring HRQL in HF patients: the Minnesota Living
with Heart Failure Questionnaire(MLHFQ)[10], the Chronic Heart Failure Questionnaire
(CHFQ)[11], the Quality of Life Questionnaire for Severe Heart Failure (QLQ-SHF)[12], the Kansas
City Cardiomyopathy Questionnaire (KCCQ)[13] and the Left Ventricular Dysfunction (LVD-36)
questionnaire[14]. On the whole, the review suggested that most of the questionnaires studied met
minimum psychometric criteria for assessing HRQL. Nonetheless, the MLHFQ was shown to be the
most commonly used disease-specific measure of HRQL in patients with HF (estimated more than
100 publications the last 20 years). In fact, there are at least 34 linguistic versions of the MLHFQ[15].
The original USA-English version was developed by Thomas Rector in 1987 to assess the impact of
HF on HRQL[10]. The questionnaire consists of 21 items which were proposed, from the beginning,
to conform a total score. Moreover, a physical and an emotional domain have typically been also
calculated, with 8 and 5 of the 21 items respectively. The other 8 items (until 21) are summed up only

for the total score calculation.

The MLHFQ total score was conceptually designed to be a summary of all the important issues for
HF patients” HRQL. Its world wide professional use[16], and the fact that more actual instruments’
development has been inspired on the MLHFQ indicators [13], supports the adequacy of its content or
underlying latent construct. However, the unidimensionality of this total score has never been
methodologically confirmed. In addition, even the structure of the MLHFQ in terms of specific
domains has been explore in some studies[17-20], there is no evidence about the whole measurement
model by factor analysis.

Consequently, the aim of the present study was to verify the unidimensionality of the MLHFQ total
score by exploring and confirming the questionnaire’s global measurement model; and to evaluate the

reliability and validity of the MLHFQ in 21 country versions.



METHODS
The Minnesota Living with Heart Failure Questionnaire (MLHFQ)

The MLHFQ is self-administered, and the response options of its 21 items are presented as a 6-point
scale (0-5), from “no impairment” to “very much impairment”. As mentioned before, the
questionnaire is summarised in 3 scores: total (range 0-105, from better to worse HRQL), physical
(range 0-40), and emotional (range 0-25). As proposed by the original version’s authors, these scores
are computed summing up the corresponding items’ responses; an alternatively mean imputation of
missing values was conducted if missing items were less than half of those used to compute the scale
[21].

The majority of the MLHFQ’s linguistic adaptations had been conducted following the standard
forward and backward translation process, information on metric properties in only available for some

them .

Study design
The evaluation of the MLHFQ properties was one of the aims of the International Quality of Life

Outcomes Database” (IQOD) project[22], founded by the European Commission. To reach it, cross-
sectional data from three observational studies and five clinical trials were merged in a common
database, including 3,847 patients with HF from 21 countries (Table 1). Common variables to all
studies included: MLHFQ responses, functional capacity measured by the New York Heart
Association class (NYHA)[23], and cardio-vascular risk factors such as the body mass index (BMI)
and smoking status; together with their socio-demographic characteristics. These variables were
compared across countries using ANOVA and Bonferroni post hoc comparisons for continuous

variables and Chi-square test for categorical ones.

Measurement model:

The factorial structure of the MLHFQ was assessed on the international sample which was randomly
divided into 2 sub-sample to this purpose. One for conducting the exploratory factor analysis (EFA)
which results were afterwards tested via confirmatory factor analysis (CFA) on the other random sub-
sample[24]; both conducting category factor analysis. In the EFA, the most appropriate model
(description of number of factors and item location) was selected following 2 main criteria: a) non-
negative residual variances, and b) factor loadings near or above 0.4. To test the factors identified at
the EFA (specific domains within the MLHFQ), and also the existence of a general factor (the
MLHFQ total score), a bi-factor model structure was imposed in the CFA. This model allows all
items to load in a general factor, independently of whether they are part of one of the specific domains
or not. This premise was fundamental to confirm the MLHFQ global measurement model, as the
questionnaire contains several items that only account for the total score. The CFA was performed
with Weighted Least Squares Method, and its goodness of fit was assessed by the following indices:



a) Confirmatory Fit Index (CFI) and Tucker-Lewis Index (TLI) which should be above 0.95; and b)
Root Mean Square Error of Approximation (RMSEA) which indicates adequate fit if it is below 0.08.
Both the EFA and the CFA were conducted with MPlus 4.2[25].

Reliability and validity of the MLHFQ scores

The MLHFQ constructs confirmed at the previous step were evaluated in terms of reliability and

validity following basic recommended methodology[26]. These assessments were conducted for the
overall sample (the 3,847 individuals), and for the particular case of each country. Distribution of
scores was evaluated in terms floor and ceiling effects (percent of patients with worst and best
possible score, respectively). Cronbach’s alpha coefficient[27] was calculated for the different
constructs to assess internal consistency.
Know groups were defined by the NYHA classification in order to assess the MLHFQ discriminant
validity. Different classes were collapsed in NYHA classes I-11 and 111-1V ( a restriction already
present in several of the pooled studies). As a first step, it was explored if all the countries presented
similar MLHFQ’s scores within the same NYHA group (ANOVA with post hoc pair wise test using
Bonferroni’s method to adjust for multiple comparisons). After testing this homogeneity, MLHFQ’
scores between NYHA groups were compared by t-test; and their magnitude by effect size coefficient
(ES=score mean difference / pooled SD). ES from 0.2 to < 0.5 was considered small, while ES from
0.5 to 0.8 and above 0.8 were respectively considered moderate, and large[28].
RESULTS

- TABLE 1, ABOUT HERE-
Mean age of the patients included in the overall sample was 63.5 (12.1), from 52.8 (12.6) in Brazil to
69.9 (7.3) in Sweden (Table 1). Most of the patients were male (74.2% overall sample), with the
exception of Switzerland (47.6%). Mean BMI ranged from 29.8(6.5) in the US to 25.9(4.7) in Brazil,
being 27.3(4.7) kg/m? at the overall sample. On average, 23.9% of patients were smokers, but the
percentage range from 9.3% in Israel to 95.2% in Switzerland. The two NYHA groups were similarly
represented at the overall sample 49.1% for I-11 and 50.9% for 111-1V; but had heterogeneous presence

in across countries (i.e. 86.6% vs 13.4% in Brazil and 0% vs 100 in Switzerland).

At the EFA, the 3-factor solution with quartimin rotation (Table 2) showed better results than the 2
and 4 factor outputs. This structure was fixed at the CFA, where the model presented excellent
goodness of fit coefficients: CF1=0.949, TLI=0.988 and RMSEA=0.065. This measurement model
had 3 specific factors and a general factor (Figure 1). Factor 1 included 8 items, like had the original
physical score, but included item 1 (swelling in your ankles, legs) instead of item 7 (relating to or
doing things with your friends or family difficult), based on the statistically significant loading from
the CFA (arrows on Figure 1). The emotional domain (Factor 2) was constituted by 5 items, the same
ones that have been considered to be strictly emotional when scoring the MLHFQ. Factor 3 included 4



items, which could be considered as social indicators: working to earn a living; recreational pastimes,
sports or hobbies; sexual activities; and money for medical care. Therefore still 5 items did not clearly
load on any factor (relating to or doing things with your friends or family difficult, eat less of foods
you like, stay in a hospital, and side effects from medications). Finally the most important result from
the CFA was the confirmation of a single one-dimension latent construct (could be called HRQL-in-
HF) for the total score, that included the 21 items. In fact, after controlling for the general factor, the
specific domains provided little additional measurement precision.

-TABLE 2 AND FIGURE 1, ABOUT HERE-
Regarding the performance of this scores at the global international sample and stratifying by country,
floor and ceiling effects were negligible, only in 3 particular cases, the best possible score was
reached for more than 20% of the patients (Table 3-marked bold). At the overall sample, Cronbach’s
alpha coefficient was 0.9, 0.84, 0.72, and 0.92 for the physical, emotional, social and total scores,
respectively. This estimator was in all countries particular cases above 0.8 for the physical score and
above 0.7 for the emotional score. Cronbach’s alpha for the social score was lower (0.40-0.82. The

internal consistency coefficient for the MLHFQ total score almost reached 0.9 in all particular cases.

MLHFQ’s scores means by NYHA group were similar across countries (data not shown), with the
exception of the social scores of Polish patients (NYHA I-11 vs 111-1V, p<0.05). Besides this
homogeneity by functional group, the MLHFQ scores were lower in patients at NYHA classes I-11
than in those at classes I11-1V (p<0.001) (Figure 2), and presented ES above 0.5, being especially high
for the physical score (ES=0.95). Consequently, country stratification was only made for this score,
and the magnitude of the differences between NYHA groups remained (Figure 3), with the exception
of those from Brazil, Finland, and Hungary (ES from 0.39 to 0.47). Switzerland was not included in

these analyses due to the lack of patients in NYHA classes I-I1.



DISCUSSION

Results have confirmed for the first time the original measurement model of the MLHFQ, giving
more lights to the possibility of assessing a third specific domain concerning patients’ social life.
Furthermore, the reliability and validity of the MLHFQ scores have been shown to be adequate
among different country versions. These findings, together with the already proved simplicity, clarity,
and good performance of the MLHFQ, definitely support the use of the questionnaire as an outcome

for HF patients, as well as improve the knowledge about it, hence its interpretation.

Nevertheless, the study presents some limitations which deserve consideration. The first, and most
relevant from authors perspective, is the lack of structural invariance assessment across country
versions[29]. This evaluation was limited by the size of some countries’ sample. The inclusion of as
many individuals as possible, to assure enough sample for exploratory and confirmatory factor
analysis and heterogeneity on HF patients characteristics, was prioritized. Second was the restricted
validity assessment of the MLHFQ scores, due to the nature of the sample. The pooled studies had
different primary aims, and presented only few common co-variables (not including a common
walking test or generic HRQL measure). Moreover, the NYHA classification is a controversial
measure, of which reliability may vary across countries. However, the collapsing strategy applied in
this study, may had counteracted those problems, as the main discordances are typically around
classes Illa, Illb, and 1VV[30]. Also regarding MLHFQ’s psychometric properties, follow-up data was
not available for reproducibility or for responsiveness evaluation. Finally, to take advantage of the
international sample, authors would have liked to conduct the assessment of differential item
functioning (DIF) across countries. However, the small size of some samples and the absence of
common patients’ characteristics among the different countries studies limited these analyses. Further
country-specific works may be the most advisable designs to evaluate possible DIF between the

original and each adapted version.

The MLHFQ’s measurement model has been explored for the first time using EFA in a large
international and heterogeneous sample. This methodology has come up with a proposal on specific
domains covered by the questionnaire almost equal to the originally suggested by Rector. Only two
differences rose: a minor modification regarding the content of the physical score, and the possibility
of computing a social score. The original physical score included the item “relating to or doing things
with your friends or family”. However, the model showed at this study excludes this item from the
physical score and adds one that originally did not belong to any specific domain: swelling in the
ankles or legs. This slightly change may add face validity to the physical score at the same time that
allows the equilibrium of the coefficients that depend on the number of items (thus, both the original

domain and the suggested here contain 8 items).



Another issue is the understandable concerns with regard to the third factor beyond which suggesting
the use of this new specific MLHFQ social score. This decision was mainly made up based on the
better fit of the model compared to the 2 factor structure, in first place, followed by the conceptual
point of view, the confirmation at the CFA, and the possibility of working and exploring this domain
of HF patients in further studies (without damaging or changing any of the other well established
scores). Nowadays, individuals, especially elder ones, even being supposed to live better than those in
previous decades, report worse HRQL[31]. Consequently, chronic patients give more importance to
social issues and to lack of side effects from being under treatment than used to, apart from the
relevance of physical and emotional health. Also for that reason, other disease specific instruments for
HF have included social and other construct’s summaries or scores from their initial development
stages[13].

The two suggestions emerging from this study regarding the specific domains (one item replacement
and the calculation of a third specific score) do not represent a trouble for allowing the comparison
with already published data, nor prevent comparisons on follow-up studies. Hence, even there should
be no reason for avoiding their implementation hereafter, these recommendations could be dismissed
as already happened to other studies’ results[17, 20]. The modification of other instruments has been
proposed without success, arguing poor methodology of the studies from where the changes are
suggested[32], or limited dissemination of results, as well as a common general resistance to change
established approaches. In the concrete case of the MLHFQ, another reason for the scarce
dissemination of recommendations made on the specific domains might be the wide use of its total
score, exclusive in many clinical publications that present HRQL as one more endpoint among many.
Here, however, comes the importance of the MLHFQ total score. In this study two main
characteristics have made possible to address the crucial issue of the total score unidimensionality (i.e.
the real existence of one-dimensional latent construct underlying the MLHFQ total score) On one
side, the construct, that may be called “HRQL-in-HF”, has been confirmed through a bi-factor
model[33], which has allowed single items to directly load, both, in the general factor (or total score)
as well as in one of the specific domains. In a second order factor (a common model used in CFA of
PRO measures) the general factor is constructed through its correlations with the specific domains
(e.g. physical, emotional, social,...) which are considered first order factors, and all the items must
load in one or other of those specific factors[34]. In the MLHFQ measurement model (the original or
the one presented in this study) there are some items that made up for the total score without
belonging to any specific domain. Consequently, there was a need of applying an updated factorial
analysis model to support the idea of the MLHFQ total score being an overall measure of quality of
life in HF patients.

On the other side, the large sample studied has also contributed to the possibility of confirming the
total score. In fact, by random split, the sample allowed, in first term, to perform an exploratory factor



analysis with MPlus (which was never published before), and to confirm the whole measurement
model afterwards. Moreover, this sample contained a wide spectrum regarding the MLHFQ country

versions, and did not shown an heterogeneous patter of missing values (data not shown).

The fact that the structure has been validated within an international sample may constitute the first
step to a cross-cultural validity of the MLHFQ. Among all the MLHFQ existing country versions,
there is published evidence of their validation only for a few [35-41]. The majority of the available
information regarding the MLHFQ performance is on the original version and under classical test
theory. The lack of a minimum validation across MLHFQ country versions is in contrast with the
wide acceptance and use of this instrument in international clinical trials, effectiveness studies, and
more recently, in clinical practice. As mentioned previously, this study did not addressed the issue of
cross-cultural validation as it should be understood, but it shows results about what for most MLHFQ
country versions may be its first psychometric evaluation.

In general it could be stated that all country versions had showed capacity to capture the entire range
of HRQL impairment suffered by HF patients (low percentages of floor and ceiling effects for the 4
MLHFQ scores in all versions). Regarding both, internal consistency and construct validity, results
confirmed what was already found at other studies mainly for the original version[10]. The total and
the physical scores seem to be able to compare individuals, presenting the highest Cronbach’s alpha
coefficients (near the standard of 0.9). Moreover, these two scores also showed the best ability to
differentiate patients’ functional capacity, being moderately associated with NYHA classes (mean r=
0.6).

Conclusions

Findings from this study support the MLHFQ for assessing HRQL of HF patients, and specially the
robustness of its total score. In contrast with its worldwide common use, this is the first time that
MLHFQ model has been confirmed It has been done in a large international sample and through an
up-to-date methodology, 20 years after its initial development. The MLHFQ scores have shown
adequate reliability and validity among different country versions; hence their use has been reinforced

compared to what was known from most of them.
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Figure 1. The Bi-factor model tested through Confirmatory Factor Analysis. General

and specific factors (and the given names), with the observed items’ loadings.

Figure 2. MLHFQ’s score means calculated at the overall sample for patients on
NYHA I-11 (grey) and on NYHA 111-1V (white). Together with 95% confidence interval
and the corresponding effect size coefficient of the differences across functional

capacity group.

Figure 3. MLHFQ’s Physical domain’s score means by country; for patients on NYHA
I-11 (grey) and on NYHA 1l1-1V (white). Together with 95% confidence interval and the
corresponding effect size coefficient of the differences across functional capacity group.
Foot note: Aus: Australia, Brz: Brazil, Can: Canada, CzR: Czech Republic, Den:
Denmark, Fin: Finland, Fra: France, Ger: Germany, GB: Great Britain, Hun: Hungary,

Isr: Israel, Ita: Italy, Neth: Netherlands, Nwy: Norway, Pol: Poland, Slvk: Slovakia,
Spn: Spain, Swd: Sweden, Swtz: Switzerland, US: United States, Yug: Yugoslavia
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Table 1. Socio-demographic and clinical variables by country.

Country N Age, Gender, BMI, Smokers, NYHA class, %
mean (SD) % (male) mean (SD) % I-11 Hi-1v
Australia 73 65.7 (9.8) 87.7 28.1(5.4) 28.8 43.8 56.2
Brazil 88 52.8 (12.6)* 76.1 259 (4.7)* 13.3 86.6 13.4*
Canada 533 65.0 (9.8) 84.8 27.7 (5.1) 15.9 66.4 33.6*
Czech Rep. 26 64.3 (11.5) 731 275(5.2) 385 346 65.4
Denmark 76 65.4 (9.3) 84.2 27.5(4.3) 47.4* 224 77.6*
Finland 29 60.1 (9.5) 79.3 29.6 (5.5) 27.6 20.7 79.3*
France 420 60.4 (12.9) 729 26.5(45)* 57.6* 18.2 81.8*
Germany 872 61.5 (12.4) 75.7 27.3(4.2) * 80.2* 36.3 63.7*
Great Britain 103 60.7 (14.3) 68.9* 26.8 (4.2) * 40.8* 17.5 82.5*
Hungary 77 61.8 (10.5) 83.1 29.3 (5.7) 20.8 31.2 68.8*
Israel 75 65.6 (11.3) 64.0* 27.7 (5.0) 9.3* 17.3 82.7*
Italy 187 61.4 (9.2) 775 26.0 (3.8) * 30.1 53.0 47.0
Netherlands 31 65.4 (9.4) 64.5* 26.7 (5.1) 25.8 6.5 93.5*
Norway 47 66.5 (10.4) 68.1 26.0 (4.2) * 40.4* 14.9 85.1%
Poland 214 61.7 (11.0) 80.4 273 (45)* 16.8 34.1 65.9*
Slovakia 43 62.0 (8.8) 76.7 29.2 (5.0) 16.3 7.0 93.0*
Spain 721 69.1 (12.1) 60.6* 27.2 (4.6) 15.4 705 29.5*
Sweden 95 69.9 (7.3) 747 27.3 (4.5) 18.9 12.6 87.4*
Switzerland 21 54.6 (8.7) 47.6* 26.7 (5.8) 95.2* 0.0 100.0*
us 60 64.4 (12.2) 83.3 29.8 (6.5) 21.7 51.9 48.1
Yugoslavia 56 54.3 (11.0)* 85.7 67.9 321
All 3847 63.5 (12.1) 74.2 27.3 (4.7) 23.9 49.1 50.9

* p<0.05 using ANOVA and Bonferroni post hoc comparisons for continuous variables and Chi-square test for qualitative ones
SD: standard deviation; NYHA : New York Heart Association
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Table 2. Original MLHFQ principal component structure (1992) and Exploratory Factor Analysis (n=1936) results: 3 factors structure with factor loadings
near or above 0.4 marked bold.

Items

Original Did your heart failure prevent you from living as you wanted during the F% F_2 F?
last month by... Physical Emotional Social
1. ...swelling in your ankles, legs, etc? 0.505 -0.091 0.002
Physical 2. ...sitor lie down to rest during the day? 0.762 -0.025 0.022
Physical 3. ...walking about or climbing stairs difficult? 0.853 0.044 0.040
Physical 4. ...working around the house or yard difficult? 0.762 0.076 0.208
Physical 5. ...going places away from home difficult? 0.623 -0.129 0.103
Physical 6. ...sleeping well at night difficult? 0.487 -0.216 -0.006
Physical 7. ...relating to or doing things with your friends or family difficult? 0.379 -0.225 0.310
8. ...working to earn a living difficult? -0.012 -0.095 0.752
9. ...recreational pastimes, sports or hobbies difficult? 0.297 0.026 0.658
10. ...sexual activities difficult? 0.074 -0.117 0.523
11. ...eat less of the foods you like? 0.130 -0.312 0.201
Physical 12. ...short of breath? 0.840 -0.007 -0.078
Physical 13. ...tired, fatigued, or low energy? 0.833 -0.100 -0.067
14. ...stay in a hospital? 0.111 -0.270 0.146
15. ...money for medical care? -0.076 -0.269 0.377
16. ...side effects from medications? 0.042 -0.337 0.159
Emotional 17. ...feel you are a burden to your family or friends? -0.032 -0.713 0.173
Emotional 18. ...feel a loss of self-control in your life? -0.012 -0.737 0.152
Emotional 19. ...worry? 0.011 -0.841 -0.015
Emotional 20. ...difficult for you to concentrate or remember things? 0.259 -0.475 -0.019
Emotional 21  ...feel depressed? 0.084 -0.847 -0.123

MLHFQ: Minnesota Living with Heart Failure Questionnaire
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Table 3. Distribution of MLHFQ scores and internal consistency coefficients by country.

Physical Emotional Social Total

3 - 3 - 3 - 3 -
g tg 8% f£| § ug 8§ fg| § u§ 8§ izf g g 8% g
s £SE £S5 O3 s SE 5 s s £SE 5 O3 s £SE £S5 O3
Australia 19.6 (10.3) 0.0 00 001 95(7.5) 27 110 001 10.6 (6.4) 8.2 96 074 45.2 (24.6) 0.0 00 094
Brazil 15.9 (9.5) 11 23 088 7.8(7.0) 00 170 086 9.3(5.6) 34 57 069 37.4 (21.7) 0.0 00 092
Canada 14.6 (9.7) 0.6 32 088 6.0 (6.4) 11 238 086 7.0(55) 19 156  0.66 317 (21.7) 0.2 17 092
Czech Rep. 16.7 (8.4) 0.0 00 0.0 54(4.1) 0.0 77 073 5.8 (4.3) 00 154 056 30.9 (15.4) 0.0 00 088
Denmark 19.0 (9.5) 0.0 26 089 8.7(6.2) 0.0 66 085 9.9(5.9) 39 26 068 42.8 (20.9) 0.0 00 001
Finland 257 (9.2) * 0.0 00 088 11.7 (6.1) 0.0 34 081 | 125(65* 138 34 079 | 567(23.9)* 0.0 00 094
France 14.4 (10.7) 1.2 74 091 6.6 (6.1) 17 126 085 5.8(5.3) 10 183 074 315 (23.2) 0.2 36 094
Germany 16.1 (9.5) 05 28 090 6.2 (5.7) 00 159 086 7.7(5.6) 19 114 070 34.0 (21.0) 0.0 10 093
Great Britain 225 (9.7)* 49 00 0.0 10.5 (7.4) 10 117 089 9.1(5.9) 19 117 074 48.2 (23.9) 0.0 00 094
Hungary 20.4 (9.0) 0.0 13 091 7.2 (5.4) 0.0 39 080 10.0 (6.3) 6.5 00 082 43.0 (20.9) 0.0 00 092
Israel 19.4 (10.4) 2.7 27 093 8.2(6.6) 2.7 53 083 9.9(6.1) 8.0 67 073 44.2 (24.8) 0.0 00 094
Italy 11.4 (9.0) 0.0 53 090 6.1(6.2) 11 166 087 48(5.0) 00 257 073 25.7 (20.2) 0.0 21 093
Netherlands 21.1(9.0) 0.0 00 085 8.6 (6.8) 00 161 086 9.8(5.0) 0.0 97 067 45.0 (22.1) 0.0 00 092
Norway 18.9 (8.1) 0.0 00 082 6.9 (5.4) 00 128 076 6.0 (4.1) 00 106 040 36.5 (15.9) 0.0 00 084
Poland 18.9 (8.1) 0.0 00 086 6.9 (5.4) 05 89 080 | 124(5.9)* 5.1 37 078 431 (18.5) 0.0 00  0.90
Slovakia 23.8 (6.4) * 0.0 00 083 9.3(4.9) 0.0 23 076 8.1(55) 2.3 70 069 46.8 (15.7) 0.0 00 087
Spain 17.0 (10.2) 0.6 37 0.0 85(6.1) 0.7 87 082 6.9(52) 13 142 066 37.8 (21.1) 0.1 04 001
Sweden 17.8 (8.2) 0.0 21 087 85 (5.4) 0.0 42 080 9.6 (5.1) 0.0 53 058 40.6 (18.1) 0.0 11 089
Switzerland 257 (7.5)* 0.0 00 081 10.0 (6.2) 0.0 48 078 9.5 (4.6) 48 00 050 50.5 (18.5) 0.0 00 089
us 15.9 (10.3) 0.0 67 092 7.6 (7.5) 00 233 089 73(5.7) 17 200 067 35.6 (25.1) 0.0 50 095
Yugoslavia 21.0 (12.1) 18 36 091 7.2(6.2) 00 161 074 10.8 (6.1) 5.4 71 o7l 451 (23.7) 0.0 00 001
Al 16.6 (10.0) 0.7 32 090 7.2(6.2) 07 134 084 7.8(5.8) 22 124 072 36.3 (22.0) 0.1 12 092

MLHFQ: Minnesota Living with Heart Failure Questionnaire
“p<0.05 using ANOVA and Bonferroni post hoc comparisons, taking US as reference.



http://www.editorialmanager.com/qure/download.aspx?id=86606&guid=40d49341-7c0f-4293-9099-35d04da2feda&scheme=1

Line figure
Click here to download Line figure: Figure1.pdf

Physical
domain

0.000

" Emotional
domain

Total score

Social
domain



http://www.editorialmanager.com/qure/download.aspx?id=86607&guid=cc5e40fc-3632-4fdd-862c-27b4956fa50f&scheme=1

Line figure

Cliglﬁ"nere to download Line figure: Figure2.pdf

ES =0.82

45

40

35

30
25 1

E5=095

20

15

ES =055

ES =054

Physical

Emotional

Social

Total



http://www.editorialmanager.com/qure/download.aspx?id=86608&guid=0647f26a-0de3-44ac-9b6f-d97de7a3ece5&scheme=1

40

Line figure

Click here to download Line figure: Figure3.pdf

35
30
25 { {
} Ea
20 | ]‘F {
15 {
: ] il i
10 ‘1[
5,
0 ‘
Aus Brz Can CzR Den Fin Fra Ger GB Hun Isr lta  Neth Nwy Pol Slvk Spn Swd Swiz US Yug All
08 039 088 126 118 037 131 130 060 047 065 1.00 197 152 070 212 1.10 0.81 0.90 0.88 0.95


http://www.editorialmanager.com/qure/download.aspx?id=86609&guid=96819dd3-78aa-4f51-b0c8-a548c2ba6a4f&scheme=1




d) Paper 4:

Garin O, Herdman M, Vilagut G, Ferrer M, Ribera A, Rajmil L,
Valderas JM, Guillemin F, Revicki D, Alonso J, on behalf of the
EMPRO-HF Group* Assessing Health Related Quality of Life in Heart
Failure: a systematic standardized comparison of available measures. (submitted)

109



Garin O, Herdman M, Vilagut G, Ferrer M, Ribera A, Rajmil L,
Valderas JM, Guillemin F, Revicki D, Alonso J. Assessing
health-related quality of life in patients with heart failure: a
systematic, standardized comparison of available measures.
Heart Fail Rev. 2013 May 17.

110



U65957
Cuadro de texto
Garin O, Herdman M, Vilagut G, Ferrer M, Ribera A, Rajmil L, Valderas JM, Guillemin F, Revicki D, Alonso J. Assessing health-related quality of life in patients with heart failure: a systematic, standardized comparison of available measures. Heart Fail Rev. 2013 May 17.


http://link.springer.com/article/10.1007%2Fs10741-013-9394-7




5. GENERAL DISCUSSION

This dissertation is composed by our knowledge regarding how
HRQL is measured in patients with HF focused on a narrative review
of HRQL and HF (Encyclopaedia entry, 2012), and 4 manuscripts. On
one hand, for the achievement of the principal aims, this project
summarizes the available evidence on the existing disease-specific
HRQL instruments and their metric properties (Qual Life Res,
2009)(68), and subjects their original versions to experts’ evaluation
under standard criteria (EMPRO-submitted, 2012). On the other hand,
the dissertation goes deeper into the evaluation of the most widely
used HF- specific HRQL questionnaire, the MLHFQ); i.e. the
validation of the MLHFQ Spanish version (Rev Esp Cardiol,
2008)(89), and the confirmation of the measurement model of both
the original and adapted versions of the MLHFQ) for the first time
(MLHFQ measurement model-submitted, 2012).

Heart Failure has been shown to be one of the chronic conditions that
provokes highest impairment in physical and mental health,
comparable to or greater than arthritis and chronic lung disease(9;44).
HRQL in these patients is related to severity or characteristics of the
disease, and usually also to age or lower socioeconomic status(55-57).
Among the attempts made to measure HF functional status, the
NYHA classification and the walking distance have historically been
the most widely used; and they are still in force in clinical and research
settings, despite their well-known limitations(43;90). In the last
decades not only generic HRQL measures have been used in HF

patients(48-50), but also al least 5 disease-specific questionnaires have
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been developed(68). Most of them presented adequate metric
properties, but there were considerable differences between
questionnaires in terms of the amount of evidence available on their
metric properties, being the MLHFQ the one with more published
data. The Spanish version of the MLHFQ presented reasonably
adequate metric properties; as did the combined evaluation of 21
country versions. The measurement model assessment of those 21
versions, in a pooled sample, confirmed the unidimensionality of the
MLHFQ total score, and its specific domains. Five years after the first
systematic review, an update found some more bibliography to be
reviewed, regarding both already known and new HF- specific HRQL
questionnaires. A standardized evaluation of each questionnaires’
characteristics was conducted with all the evidence, and showed the
KCCQ to have similar or even better metric properties than the

MLHFQ.

Apart form the specific limitations that each of the presented studies
has itself, there are some limitations that are common and have to be
taken into account when reporting or generalizing the results from this

dissertation as a whole.

First, a list with the excluded publications and their corresponding
criterion for that exclusion was not provided at the initial systematic
review (until 2000), neither at its update (until 2011); and none of
them included either the search in all the existing data bases. Those
two steps may have added reliability to the review process. Second, in
order to have a complete assessment on the HF-specific HRQL

questionnaires, some additional issues may have to be addressed: a) an
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evaluation of the quality of the studies where data is reported(91); b)
the inclusion and differentiation of all the available versions of each
instrument (linguistic, country, internet, ....); ¢) the analyses of
published data (e.g. meta-analyses) of all the studies that had used HF-
specific HRQL questionnaires to compare their performance on
specific groups (of severity, treatment, ....). Third, a face to face well-
designed study may be the best way to really compare the HF-specific
HRQL questionnaires (under the same conditions and populations),
although it may not be easy to conduct. Fourth, EMPRO scoring
procedure should be reviewed in order to find out a better way to
reach a consensus among appraisals. Finally, regarding the specific
work done on the MLHFQ, the good results on its Spanish version
should be complemented with a rigorous evaluation of its sensitivity to
change. The equivalence among the MLLHFQ) country versions should

be assessed by testing Differential Item Functioning(92).

Relevant considerations and reflections:

An encyclopaedia entry should not only be clear (as it aim is to make
issues understandable) and concise (normally limited space is supplied
by the existence of complementary entries), but is should also be
updated. The latter is one of the reasons why the “Encyclopaedia of
Quality of Life Research” would be a live-project, so as to facilitate the
incorporation of new evidence. However, a printed book format
edition will be available in 2013, so the entry version presented as part
of this dissertation is the one closed for that aim. Authors have tried
to give relevant information on HF patients” HRQL, selecting

evidence from the huge amount of published data, setting their
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perceptions versus that of general population or other chronic
conditions and summarizing the studied associations between HRQL
and other characteristics of these patients. Furthermore, the entry

includes some outlines about the measurement of HRQL in HF.

At the first systematic review(68) we included studies using adapted
versions of the HF- specific HRQL instruments. In fact, adapted
versions were used at one third (32.4%) of the selected articles. Most
of them were related to the MLHFQ and undoubtedly contributed to
the robustness of the results and conclusions regarding this
instrument. Despite the widespread use of the MLHFQ), for which
there exist more than 34 country versions, validation studies were only
identified for a few of them(93-97). On the other hand, at the
EMPRO assessment only information on the original versions was
considered, to avoid contamination between different language

versions.

Based on the results raised from the first systematic review, authors
made several hypotheses regarding the EMPRO assessment; however,
some discrepancies have been found between them. As an example,
the MLHFQ reliability was hypothesised to be higher in relation to the
others in absolute terms, and according to EMPRO ratings it was not
the best on this attribute. Similarly, the KCCQ showed better
EMPRO scores than expected. These discrepancies on findings from
the two studies might be mainly explained by three factors: a)
EMPRO assessment was only conducted on the original version of the
instruments; b) EMPRO appraisals were only based on documents

specifically reporting information on the questionnaires’ metric
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properties, while the initial systematic review considered evaluative
studies as indicators of responsiveness; finally, ¢) for some of the
questionnaires, those 5 years of “life” passed between the two studies

may have made the difference.

Apart from allowing comparisons between the questionnaires’ metric
properties, the initial systematic review helped to support the use of
disease-specific HRQL measures in effectiveness studies. Our use of
clinicians’ criteria as benchmarks for the magnitude of change
supported the claim that the studied instruments adequately reflect
change over time in health status; and behave differently regarding the

type of intervention(8).

The Spanish version of the MLHFQ has demonstrated adequate
measurement properties which are similar to those of the original
version(89). The excellent findings in terms of reliability and validity
were particularly noteworthy, and in general the study results support
the use of the MLHFQ) in Spain. Moreover, this study clearly
illustrates some of the advantages of disease-specific instruments over
generic ones(28), such as the suitable distribution of the MLHFQ
scores on the full range of HF severity and the greater capacity

(compared to the SF-30) to detect change.

At the study on the MLHFQ measurement model, the possibility of
assessing a third specific domain concerning patients’ social life(98)
was confirmed, and results also support a structure almost equal to the
one originally suggested by its developers in 1987 (MLHFQ

measurement model-submitted, 2012). Furthermore, this confirmation
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was made for the first time using exploratory and confirmatory factor
analyses in a large international and heterogeneous sample. The fact
that the structure has been validated within an international sample
may constitute the first step towards a cross-cultural validity of the
MILHFQ. As mentioned before, among all the existing MLHFQ
country versions there lacks evidence supporting their metric
properties, which contrasts with the wide acceptance and use of this
instrument in international clinical trials, effectiveness studies and,
more recently, in clinical practice. Even though our study did not
address the issue of cross-cultural validation as it should be
understood, it shows results about what may be for most MLHFQ
country versions a first psychometric evaluation (acceptable reliability
and validity among the different country versions participating at the

IQOD project).

In fact, the study on the MLHFQ measurement model responds to
the pre-existing need of applying an updated factorial analysis model
to support the unidimensionality of the MLHFQ total score to
provide an overall measure of quality of life in HF patients. And even
though it also suggests two minor changes on the specific domains
(one item replacement in the physical score and the calculation of a
third specific domain), they may not represent any trouble for allowing
the comparison with already published data, nor prevent comparisons
in follow-up studies. Hence, even though there should be no reason
for avoiding their implementation hereafter, these recommendations
could be dismissed as already happened to other studies’
results(99;100). In the specific case of the MLHFQ), a reason for the

scarce dissemination of recommendations on the specific domains
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might be the wide use of its total score, in many clinical publications
that present HRQL as another secondary endpoint among many.
Here, however, resides part of the importance of the MLHFQ’s total
score, and this study’s strength in addressing the crucial issue of the
total score unidimensionality (i.e. the real existence of one-dimensional
latent construct underlying the MLHFQ total score). These findings,
together with the already proved simplicity, clarity, and good
performance of the MLHFQ), definitely support the use of the
questionnaire as an outcome for HF patients, as well as improve the

knowledge about it, and its interpretation.

The most recommended HF disease-specific HRQL instruments by
the experts in the EMPRO assessment are the KCCQ and the
MLHFQ, closely followed by the CHFQ (EMPRO-submitted, 2012).
Probably these 3 are also the most widely used and well-known
instruments among professionals, but are they selected for local and
international studies because of their metric characteristics? Results
shown in the last study of this dissertation have been obtained
following a systematic reliable process, which at first term makes
potential users of HRQL instruments aware of the range of

measurement options available.

The comparisons of the metric properties within the identified HF-
specific questionnaires clearly showed the reasons why the CHAT, the
CHPchf, the LVDQ and the QLQ-SHF were recommend with
provisos or not recommended by experts. A number of weak points
were identified regarding several of their attributes, or there simply

was no information on them. However, how well do the KCCQ),
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MLHFQ and CHFQ performed compare to other HRQL
instruments? Their “conceptual model” and “interpretability” were
rated lower than those of the EQ-5D, and the SF-30, the Spanish
versions of which were assessed with EMPRO as part of its
development process(101). However, the CHFQ, the KCCQ, or the
MLHFQ have shown in our study higher or similar scores on
reliability and responsiveness to these two well-known generic

questionnaires.

Hence, from the 7 identified HF-specific HRQL questionnaires, at
least 3 (the MLHFQ, the KCCQ), and the CHFQ) can currently be
recommended. Choosing between them will depend on particular
study focus, needs and requirements; and findings from this
dissertation may facilitate decisions in the instrument selection
process. Nevertheless, the need of further research regarding the
adequacy and performance of some of the HF-specific HRQL
instruments based on newer, more rigorous methodology, following
the updated standard recommendations (e.g. adequate sample sizes,

designs...), has also been pointed out.
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6. CONCLUSIONS
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)

2)

3)

At least seven disease-specific instruments exist designed to
evaluate the health related quality of life of patients suffering
from heart failure.

The KCCQ, the MLHFQ, and the CHFQ have good evidence
based results regarding metric properties; choosing either one
or the other should depend on the aim and resources
availability:

a. in certain settings, self-administration might be
preferred, so the choice would be between the
MLHFQ and the KCCQ.

b. for use in longitudinal studies or daily clinical practice,
where responsiveness is a priority, the KCCQ and the
CHFQ would be recommended.

c. specific dimensions addressed by particular
questionnaires may be of particular interest in some
studies, such as ‘self efficacy’ (KCCQ) or ‘social
limitation’(KCCQ and MLHFQ).

The Spanish version of the MLHF(Q demonstrated adequate
metric properties, comparable to the original. These results
support the use of the MLHFQ) in Spanish heart failure
patients, although it would be advisable to re-evaluate its

I'CSpOﬂSiVCI’lCSS to change.

4) The MLHFQ scores in the different country versions have

shown adequate reliability and validity.
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5)

6)

7)

The unidimensionality of the MLHFQ) total score, and its
physical, emotional and social domains, have been confirmed
for the first time.

The Social domain of the MLLHFQ may be considered
hereafter when assessing these patients’ health related quality
of life, especially as a relevant outcome with regard to their
management.

Evidence based on Item Response Theory about disease-
specific instruments to evaluate the health related quality of
life of patients suffering from heart failure is very scarce.
Further research on this approach may improve the quality of
their measurement models, interpretation strategies, and

equivalence among different country-versions.
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transition items that ask respondents to com-
pare their overall health, breathing, symptoms,
and medication with those at a specific point in

time.

LIl Example of Items

Nine items were developed using phrase comple-
tion scales; each scale consists of a phrase followed
by an 11-point response scale.”® Examples of items
are shown in Table 1.

Example of transition items

resting

Much less Somewhat About the Somewhat Much
more Not
than other less than same as more than than other | applicable
adults other adults | other adults | other adults pp
adults
| have to think
through activities 0 1 2 3 4 N/A
before doing them.
| am restricted in
what activities | can 0 1 2 3 4 N/A
do.
| am careful in what
activities | do. 0 1 2 3 4 N/A
Example of Five-point response scale (during the past two weeks)
Very often Often Occasionally Almost Never
never
Concerned about the side
effects of your medication. = o o o o
Relying on medication to keep
O O
- : A: :
O O

Example of Phrase-completion scales

I have difficulty concentrating

0 1 2 3 4 6 7 8 9 10
None of the time All of the time
My sleeping habits have changed
| | | | | | l | | |
0 1 2 3 4 5 6 7 8 9 10
None of the time All of the time
My family/partner worry about me
[ | | I L I | | | |
0 1 2 3 4 6 7 8 9 10
None of the time All of the time

Copyright © 2008 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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APPENDIX

Summary of the Chronic Heart
Failure Questionnaire

The questionnaire begins by eliciting five activi-

ties in which the patient experiences dyspnea during
day-to-day activities:

1. I'would like you to think of the activities that you have
done during the last two weeks that have made you
feel short of breath. These should be activities which
you do frequently and which are important in your
day-to-day life. Please list as many activities as you can
that you have done during the last two weeks that have
made you feel short of breath.

[CIRCLE THE NUMBER ON THE ANSWER SHEET LIST ADJA-
CENT TO EACH ACTIVITY MENTIONED. IF AN ACTIVITY
MENTIONED IS NOT ON THE LIST, WRITE IT IN, IN THE
RESPONDENT’S OWN WORDS, IN THE SPACE PROVIDED]

Can you think of any other activities you have done during
the last two weeks that have made you feel short of breath?

[RECORD ADDITIONAL ITEMS]

2. I'will now read a list of activities that make some peo-
ple with lung problems feel short of breath. I will
pause after each item long enough for you to tell me if
you have felt short of breath doing that activity during
the last two weeks. If you haven’t done the activity

Guyatt et al., MEASURING HEALTH STATUS IN HEART FAILURE

during the last two weeks, just answer “‘no.” The activ-
ities are:

[READ ITEMS, OMITTING THOSE WHICH RESPONDENT
HAS VOLUNTEERED SPONTANEOUSLY. PAUSE AFTER
EACH ITEM TO GIVE RESPONDENT A CHANCE TO INDI-
CATE WHETHER HE/SHE HAS BEEN SHORT OF BREATH
WHILE PERFORMING THAT ACTIVITY DURING THE LAST
TWO WEEKS. CIRCLE THE NUMBERS ADJACENT TO AP-
PROPRIATE ITEMS ON THE ANSWER SHEET]

. Being angry or upset

. Having a bath or shower

. Bending

Carrying, such as carrying groceries
. Dressing

Eating

. Going for a walk

. Doing your housework

. Hurrying

10. Lying flat

11. Making a bed

12. Mopping or scrubbing the floor

13. Moving furniture

14. Playing with children or grandchildren
15. Playing sports

16. Reaching over your head

17. Running, such as for a bus

18. Shopping

19. Talking

If more than five items have been listed, the interviewer
then helps the subject determine the five activities that are
most important in the subject’s day-to-day life.

3. Of the items you have listed, which is the most im-
portant to you in your day-to-day life? I will read
through the items, and when I am finished, I would
like you to tell me which is the most important.

[READ THROUGH ALL ITEMS SPONTANEOUSLY VOLUN-
TEERED AND THOSE FROM THE LIST THAT THE PATIENT
MENTIONED)]

‘Which of these items is most important to you in your day-
to-day life?

[LIST ITEM ON RESPONSE SHEET]

This process is continued until the five most important
activities are determined. The interviewer then proceeds to
find out how much shortness of breath the subject has ex-
perienced during the preceding two weeks. Throughout
the questionnaire, response options are printed on cards of
different colors, which are given to the subject.

4. I would now like you to describe how much short-
ness of breath you have experienced during the last
two weeks while doing the five most important activ-
ities you have selected. Please indicate how much
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shortness of breath you have had during the last two

" weeks while [INTERVIEWER: INSERT ACTIVITY LIST
IN 3a] by choosing one of the following options from
the card in front of you: [GREEN CARD)]

. Extremely short of breath

. Very short of breath

- Quite a bit short of breath

. Moderate shortness of breath
. Some shortness of breath

. A little shortness of breath

. Not at all short of breath

NV RN -

This process continues until the subject’s degrees of dysp-
nea on all five of his or her most important activities has
been determined. The remainder of the questionnaire asks
11 standard questions that are the same for all subjects. The
wording is deliberately repetitious, experience having
taught us that the repetition ensures subjects’ understand-
ing. Response options are consistently presented as seven-
pointscales. An example of the way the questions are struc-
tured follows:

5. In general, how much of the time during the last two
weeks have you felt frustrated or impatient? Please
indicate how often during the last two weeks you
have felt frustrated or impatient by choosing one of
the follgwing options from the card in front of you:

1

2

3.

4. Some of the time

5. A little of the time

6. Hardly any of the time

7. None of the time
The wording structures of the other questions are identical,
and appropriate seven-point scales are offered for each
question. The content of the remaining ten questions is as
follows:

6. What abut fatigue? How tired have you felt over the
last two weeks?

7. How often during the past two weeks have you felt
inadequate, worthless, or as if you were a burden on
others?

8. How much energy have you had in the last two
weeks?

9. In general, how much of the time did you feel upset,
worried, or depressed during the last two weeks?

10. How much of the time during the last two weeks did
you feel relaxed and free of tension?

11. How often during the last two weeks have you felt
low in energy?

12, In general, how often during the last two weeks have
you felt discouraged or down in the dumps?

13. How often during the last two weeks have you felt
worn out or sluggish?

14. How happy, satisfied, or pleased have you been with
- your personal life during the last two weeks?

15. In general, how often during the last two weeks have
you felt restless, tense, or uptight?

dimensions:

Fatigue (question 6, 8, 11, 13)
Emotional function (question 5,7, 9, 10, 12, 14, 15)
The scores for all questions in each dimension are
simply added together. Thus, using a seven-point scale for
the responses, the minimum and maximum scores for each
dimension would be: '

Minimum Score  Maximum Score

Dimension (Worst Function) (Best Function)
Dyspnea 5 35
Fatigue 4 28
Emotional function 7 49
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APPENDIX
THE KANSAS CITY CARDIOMYOPATHY QUESTIONNAIRE:

The following questions refer to your heart failure and how it may affect your life. Please read and complete the following
questions. There are no right or wrong answers. Please mark the answer that best applies to you.

1. Heart failure affects different people in different ways. Some feel shortness of breath while others feel fatigue. Please indicate how
much you are limited by heart failure (shortness of breath or fatigue) in your ability to do the following activities over the past 2

weeks.
Place an X in one box on each line
Activity Extremely Quite a bit Moderately Slightly Not at all Limited for other reasons
Limited Limited Limited Limited Limited or did not do the activity
Dressing yourself O O O O O O
Showering/Bathing 0 O O 0 ] ]
Walking 1 block on O O O O O O
level ground
Doing yardwork, O O O O O O
housework or
carrying groceries
Climbing a flight of 0 O O 0 O O
stairs without
stopping
Hurrying or jogging 0 O O 0 O O

(as if to catc

2. Compared with
My symptoms of he

s of he re (shoftness of brédth, fatigue lling) changed?

Much worse Slightly worse Not changed Slightly better Much bette I've had no symptoms
over the last 2 weeks
O O ] O O O

3. Over the past 2 weeks, how many times did you have swelling in your feet, ankles or legs when you woke up in the morning?

Every morning 3 or more times 1-2 times a Less than once a  Never over the
a week, but not week week past 2 weeks
every day
0 O O 0 0
4. Over the past 2 weeks, how much has swelling in your feet, ankles or legs bothered you?
It has been . ..
Extremely Quite a bit Moderately Slightly Not at all I've had no swelling
bothersome bothersome bothersome bothersome bothersome
O O O 0 0 0
5. Over the past 2 weeks, on average, how many times has fatigue limited your ability to do what you want?
All of the time  Several times At least once a3 or more times 1-2 times per  Less than once a  Never over the past
per day day per week but not week week 2 weeks
every day
O O O O O 0 O
6. Over the past 2 weeks, how much has your fatigue bothered you?
It has been . ..
Extremely Quite a bit Moderately Slightly Not at all I've had no fatigue
bothersome bothersome bothersome bothersome bothersome

| O ] g g g
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7. Over the past 2 weeks, on average, how many times has shortness of breath limited your ability to do what you wanted?

All of the time  Several times At least once a3 or more times 1-2 times per  Less than once a  Never over the past
per day day per week but not week week 2 weeks
every day
O O O O O O O
8. Over the past 2 weeks, how much has your shortness of breath bothered you?
It has been . . .
Extremely Quite a bit Moderately Slightly Not at all I've had no shortness
bothersome bothersome bothersome bothersome bothersome of breath
0 O O 0 ] 0

9. Over the past 2 weeks, on average, how many times have you been forced to sleep sitting up in a chair or with at least 3 pillows
to prop you up because of shortness of breath?

Every night 3 or more times 1-2 times a Less than once 2 Never over the
a week, but not week week past 2 weeks
every day
O O ] O O

10. Heart failure symptoms can worsen for a number of reasons. How sure are you that you know what to do, or whom to call, if
your heart failure gets worse?

Not at all sure ~ Not very sure ~ Somewhat sure Mostly sure ~ Completely sure
0 [} [} 0 0
11. How well do you understand what things you are able to do to keep your heart failure symptoms from getting worse? (for
example, weighing yourself, eating a low salt diet, etc.)

Do not

Somewhat Mostly Completely

12. Over the past 2

I t has i
limited my enjoyment of life moderately limited my limited my
enjoyment of quite a bit limited my enjoyment of life enjoyment of life
life enjoyment of life at all
O O O 0 0
13. If you had to spend the rest of your life with your heart failure the way it is right now, how would you feel about this?
Not at all Mostly Somewhat Mostly satisfied Completely
satisfied dissatisfied satisfied satisfied
0 0 O 0 0

14. Over the past 2 weeks, how often have you felt discouraged or down in the dumps because of your heart failure?

I felt that way I felt that way I occasionally I rarely felt that I never felt that
all of the time most of the time  felt that way way way
a O O a O

15. How much does your heart failure affect your lifestyle? Please indicate how your heart failure may have limited your
participation in the following activities over the past 2 weeks.

Please place an X in one box on each line

Activity Severely Limited Moderately ~ Slightly ~ Did not Does not apply or did
limited  quite a bit limited limited  limit at all  not do for other reasons

Hobbies, recreational activities O O ] O O O

Working or doing household chores O O O O O O

Visiting family or friends 0 0 O O 0 0

out of your home

Intimate relationships with loved ones O O O O O O
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Assessment of LV dysfunction questionnaire

used. No placebo group was used, so it is
unclear whether the rate of decline was reduced
for these patients. The investigators suggest that
health status may not have been measured as
accurately as possible and that “some improve-
ment in physical ability might not have been
addressed by the questions that were asked.”

A third questionnaire was developed in Swe-
den specifically for patients with severe heart
failure.” This has been translated into an Eng-
lish version, but the translation does not appear
to be particularly good as it contains such
questions as: “Did you feel well at ease during
the last week?”. This raises doubts about the
translation process, and also concern as to
whether meanings originally intended by the
developers were correctly conveyed into the

English version.

left ventricular dysfunction on daily life and

Table 1 The left ventricular dysfunction questionnaire (LVD-36)

To overcome some of the problems with the

Please answer the following questions as you are feeling these days. Tick
either true or false for each question.

Because of my heart condition:
I suffer with tired legs

I suffer with nausea (feeling sick)

I suffer with swollen legs

Because of my heart condition:

I am afraid that if I go out I will be short of breath

I am frightened to do too much in case I become short of breath
I get out of breath with the least physical exercise

I am frightened to push myself too far

I take a long time to get washed or dressed

If you do not do these activities for any reason other than your heart
condition, then please tick false

Because of my heart condition:

I have difficulty running, such as for a bus

I have difficulty either jogging, exercising or dancing

I have difficulty playing with children/grandchildren

I have difficulty either mowing the lawn or hoovering/vacuum cleaning

Because of my heart condition:

I feel exhausted

I feel low in energy

I feel sleepy or drowsy

Ineed to rest more

I feel that everything is an effort

My muscles feel weak

I get cold easily

I wake up frequently during the night
I have become frail or an invalid

Because of my heart condition:
I feel frustrated

I feel nervous

I feel irritable

I feel restless

I feel out of control of my life

I feel that I can not enjoy a full life
T’ve lost confidence in myself

Because of my heart condition:

I have difficulty having a regular social life

There are places I would like to go to but can’t

I worry that going on holiday could make my heart condition worse
I have had to alter my lifestyle

I am restricted in fulfilling my family duties

I feel dependent on others

I find it a real nuisance having to take tablets for my heart condition
My heart condition stops me doing things that I would like to do

True

ooo

True

o

oooooooao

True

False

ooa

False

a

oooooooaa

False

a

oooooao

o]
Loooooao
@

(]

oo

PLEASE CHECK THAT YOU HAVE ANSWERED ALL THE QUESTIONS

THANK YOU FOR YOUR TIME
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wellbeing. Its development process used a hier-
archical item selection procedure®® to create a
short questionnaire that is simple to complete
and score, yet retains the necessary psychomet-
ric requirements of a health status measure.
This paper is concerned with tests of the valid-
ity, reliability, and responsiveness of LVD-36
and provides a comparison of its performance
with that of the LIhFE.

Methods

All patients participating in this study gave
written informed consent. The study was
approved by the Wandsworth District Health
Authority ethics committee.

DEVELOPMENT OF THE LVD-36: A BRIEF
DESCRIPTION

Full detalls of the development of the LVD-36
°° A pool of 179 items was

with c11mc1ans he items were presented to
139 patients with ventricular dysfunction
who were asked to respond to each item as true
or false (as it applied to them), along with two
global questions concerning health and impair-
ment of function. Items were then removed
from the pool if they were not associated with
either of the global questions, if they were
endorsed by the majority of the sample, if they
were associated with sex, age, or disease dura-
tion, or if the endorsement rate was low and the
association with global health was significant
but weak.” A principal components analysis
was carried out on the remaining items. Those
items that loaded highly on the first component
and weakly on the subsequent components
were retained to form the questionnaire.

QUESTIONNAIRES USED
LVD-36

The LVD-36 is a 36 item questionnaire for
patients with left ventricular dysfunction (table
1). Responses are dichotomous (true or false).
True responses are summed and the sum is
expressed as a percentage, so that 100 is the
worse possible score and 0 the best possible
score. The LVD-36 takes approximately five
minutes to complete.

Medical outcomes study, SF-36

The short form 36 questionnaire (SF-36) was
used to measure general health status. It
contains 36 discrete items that produce eight
component scores and two overall summary
scores. Scores run from O (worse possible
score) to 100 (best possible score). The SF-36
takes approximately 15 minutes to complete.

LIWFE

The LIhFE is a condition specific question-
naire for patients with heart failure. It consists
of 21 items, each of which is scored on a six
point scale (0-5). The score runs from 0 (best
possible score) to 105 (worse possible score).
To aid comparisons with the other question-
naires, the LIhFE scores were expressed as a
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The MLHFQ

Rector TS, Kubo SH, Cohn JN. Patients' self-assessment of their
congestive heart failure. Part 2: Content, reliability and validity of a new
measure, the Minnesota Living with Heart Failure questionnaire. Heart
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Table Il

CONTENT OF THE MINNESOTA LIVING WITH HEART FAILURE QUESTIONNAIRE

These questions concern how your heart failure (heart condition) has prevented you from living as you wanted
during the last month. These items listed below describe different ways some people are affected. If you are sure
an item does not apply to you or is not related to your heart failure, then circle 0 (No) and go on to the next item.
If an item does apply to you, then circle the number rating of how much it prevented you from living as you wanted.
Remember to think about ONLY THE LAST MONTH.

Did your heart failure prevent you from living as you wanted during the last month by

Very Very Relationship to
No Little Much LHFQ Score*
1. causing swelling in your ankles, legs, etc.? 0 1 2 3 4 5 0.41
2. making your working around the house or yard
difficult? 0 1 2 3 4 5 0.81
3. making your relating to or doing things with
your friends or family difficult? 0 1 2 3 4 5 0.82
4. making you sit or lie down to rest during the
day? 0 1 2 3 4 5 0.79
5. making you tired, fatigued, or low on energy? 0 1 2 3 4 5 0.86
6. making your working to earn a living difficult? 0 1 2 3 4 5 0.51
7. making your walking about or climbing stairs
difficult? 0 1 2 3 4 5 0.77
8"Mmaking you short of breath? 0 1 2 3 4 5 0.78
9. making your sleeping well at night difficult? 0 1 2 3 4 5 0.77
10. making you eat less of the foods you like? 0 1 2 3 4 5 0.51
1. makijng your/going places gway from hame
difficult? 0 1 2 3 4 5 0.74
12. making your sexual activities difficult? 0 1 2 3 4 5 0.58
13. making your recreational pastimes, sports, or
hobbies difficult? 0 1 2 3 4 5 0.83
14. making it difficult for you to concentrate or
. remember things? 0 1 2 3 4 5 0.60
15. giving you side effects from medications? 0 1 2 3 4 5 0.35
16. making you worry? 0 1 2 3 4 5 0.69
17. making you feel depressed? 0 1 2 3 4 5 0.70
18. costing you money for medical care? 0 1 2 3 4 5 0.54
19. making you feel a loss of self-control in your
life? 0 1 2 3 4 5 0.70
20. making you stay in a hospital? 0 1 2 3 4 5 0.38
21. making you feel you are a burden to your
family or friends? 0 1 2 3 4 5 0.52

Copyright University of Minnesata, 1986.
Median responses from 83 patients are underlined for each item.
* Spearman rank-order correlation between sum of items 1-21 and each item.

cur, The last of these three items, swelling, is very  the maximal perceived impairment. The median
useful to clarify the instructions (see Appendix).  difference between the first and second scores was

The initial median (25th to 75th percentiles) ~1 (—11 to 5), indicating there was no significant
LHFQ score was 34 (16 to 54) out of a maximal  bias. Baseline variability was consistent across
possible score of 105 (Table II1), which represents  patient subgroups and cause of left ventricular
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METHOD

Patients

Typical patients with severe heart failure were recruited. An objective evaluation of the severity of
breathlessness according to the New York Heart Association (NYHA) classification and of angina
pectoris, utilizing a four-graded scale, was performed by a cardiologist.

There were 18 women and 33 men with & median age of 64 years, range 44-78 years
patient were 70 years of older. Thirteen patients were hospitalized and 38 patients treated on an
ambulatory basis. According to the NYHA, 16% were in grade II, 61% grade III and 23% grade IV.
Forty-three per cent were symptomatic due to previous myocardial infarction, 31% due to cardiomyo-
pathy and 25% due to valvalar heart disease. Nineteen per cent were affected by dyspnoea at heavy
physical exertion, 61% at light physical exertion and 19% at rest. Twenty per cent had angina pectoris at
exertion and 14% at exertion, at rest of when emotionally upset.

. Twenty-one of the

Qualiry of life questionnaire in severe heart failure (QLQ-SHF)

functional and emotional disturbances. There were symptoms of cardio-
vascular failure such as fatigue, dyspnoea and palpitation, and other cardiac/somatic symptoms, €.8. chest
pain and dizziness (20 items); emotional/cognitive symptoms (21 items) derived from work on infarction
patients (Wiklund & al., 1984); life satisfaction reflecting subjective well-being/happiness (10 items). Self-
care activity and light to moderate exertion in ambulation/mobility/physical activity (24 items) was
adopted from others (Katz ef al., 1963; Goldman ez al., 1981), whereas social/recreational activity (15
items) resembled the content of other scales (Bergner et af., 1981; Hunt ef al., 1981). An example of the

questions is presented in Table 1.

Ninety items covered somatic,

Table 1. An example of questions included in the QLQ-SHF

QLQ aspect Question Scale
_ - N S ————
Somatic “Did you suffer from BREATHLESSNESS VAS

during the last week?”

“Were you SATISFIED WITH YOUR LIFE VAS
during the Yast week?”

Life satisfaction

Emetional “Did you feel NERVOUS ORRANXIOUS VAS
duting the last week?”

Physical actiyity “To whagextent have youbeen 4ble 10 Likert
MOVE AROUNBROUTDOORS during the last
week?”

Visual analogue scales (VAS), measured symptoms, mood and attitudes {Aitken, 1969); and seven-
graded Likert scales social interaction and physieal actvity. High values indicated that the patient had

severe problems.

Statistics

Prior to the data analysis, the preliminary pool of items was grouped into five content areas (i.e. subscales)

{somatic/physical aspects, emotional /cognitive aspects, life satisfaction, physical activity, and

social /recreational activity) based on the auther’s judgements. In general, the content areas addressed by

the items were obvious, and classification was easy. A principal components analysis was done on each of
the subscales. The purpose of the principal components analysis was simply to aid in the selection of likely
candidates for the shortened questionnaire. There was no need to explore the dimensionality of the
preliminary pool of items, and no exploration was undertaken. Items were selected for a shortened
subscale if they represented a clinically relevant problem according to the cardiologist, and/or a frequent
subjective complaint by the patient, and/or loaded high (=>0.70) on the first principal component from the
principal components analysis of the appropriate subscale. The above criteria provided five to seven
questions for a subscale. Somatic aspecis were represented by dyspnoea at rest, chest pain limiting daily
activity, fatigue. exhaustion, weakness, dullness, poor physical health, where 33-65% of the patients
indicated values above 50 on the VAS: emotional/cognitive aspects by indecision, nervous/anxious,
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INTRODUCTION

Heart Failure (HF) is a serious, costly, and increasingly common condition, whichs
{Cowie, 1997 28 /id;Eriksson, 1995 40 /id;Kannel, 1991 31 /id} prevalence increases with age
and reaches about 6-7% of the elderly {Ho, 1993 10124 /id}. It is the most frequent cause of
hospitalization amongst people aged 65 and over, and is responsible for 5% of all admittances.
Moreover, it has been proved that HF is one of the chronic conditions that provokes greater
impairment in physical and mental health perception, compared with others like diabetes,
arthritis and general population{Stewart, 1989 39 /id}. Specifically, this condition has a
profound impact on patients’ Health Related Quality of Life (HRQL) because there are some
specific factors: physical symptoms (short of breath and fatigue), psychological problems,
iatrogenic adverse effects and curtailment in social activities {Bulpitt, 1991 4791 /id}.

Furthermore, since its treatment goals are not tive, the interest in assessing HRQL
in HF patients has increased in recent years. To end, sevemal HF-specific HRQL

958id

instruments {Rector, 1987 7496 /id;Guyatt ;Wiklund, 1987 1001 /id;O'Leary, 2000

7306 /id;Green, 2000 273 /id} have evi d dnd are widely used to assess the burden of
the condition, as an outcome v, in‘@linical trials and practice. A recent study compares the
characteristics of these HF-speci ments and, weighting the quality and quantity of data

on psychometric properties, the Minnesota Living with Heart Failure Questionnaire (MLHFQ)
seam to be the most advisable instrument{Garin O 9999999 /id}.

This questionnaire has been translated into 34 languages (with a varied linguistic
validation methodology). Although the reliability, validity and responsiveness of this instrument
has been sufficiently demonstrated for the original US version, and for some other languages,
equivalence between different versions has not been examined. The assessment across multiple
versions of different countries and languages, is important to determine whether it is appropriate
to combine results from international multicentric research projects. Therefore the purpose of
this study was to evaluate the equivalence of psychometric properties and item functioning of

the MLHFQ across 21 countries.



METHODS

Data sources (study population):

Data from several epidemiological studies (2) and clinical trials (6) carried out by universities
and hospitals of different countries, was compiled, anonymized and depurated. The final
common database, included 3266 patients from 21 different countries: Australia (n=73), Brazil
(n=88), Canada (n=534), Czech Republic (n=26), Denmark (n=78), Finland (n=29), France
(n=449), Germany (n=908), Great Britain (n=106), Hungary (n=84), Israel (n=77), Italy
(n=188), Netherlands (n=31), Norway (n=48), Poland (n=215), Slovakia (n=47), Spain (n=48),
Sweden (n=99), Switzerland (n=21), USA (n=61), and Yugoslavia (n=56). A part from the
HRQL baseline assessment and patients’ functional capacity (New York Heart Association
class, NYHA), some socio-demographic and clinical bles were also merged to study

patients characteristics on some HF risk factors Jike: age, genger, BMI or smoking status.

The Minnesota Living with Heart E onnaire (MLHFOQ):

The MLHFQ was developed b BmaSR ector to assess HF patients” HRQL {Rector, 1987
7496 /id;Rector, 1992 7331 /id} lestionnaire comprises 21 items focused on patients

perceptions concerning the effects of HF on their physical (8 items) and emotional (5 items)

lives. The other 8 items reflect the effects of HF on working to earn a living, edema, sexual
activities, appetite, cost of medical care, side effects from medication and hospitalization, which
were not originally factored into physical or emotional dimensions but are accounted for in the
total score. Response options are presented as a 6 point Likert scale (0-5), from “no
impairment” to “very much”, with a total maximum score 105. Lower MLHFQ scores indicate
better health status. The original US version has demonstrated excelent psychometric
properties {Middel, 2001 44 /id;Bennett, 2003 133 /id}, and its easy administration has
facilitated its use in many clinical research projects and clinical practice {Garin O 9999999

/id} {Pollock, 1990 7333 /id}.



Psychometric analyses:

The psychometric properties of the MLHFQ versions were examined following recommended
standard methods {Scientific Advisory Committee of the Medical Outcomes Trust., 2002 7648
/id} . Firstly, the evaluation started examining item-level characteristics to ensure
understandability : data completeness (% of missing < 10), and range of response choices
endorsed; and whether were they comparable across countries. Secondly, because the MLHFQ
uses Likert’s methods of summated scores, it is important to examine this method’s
assumptions{Likert, 1932 888888 /id}: items in each hypothesized scale should contain
approximately the same proportion of information about the construct being measured; and they
also should be substantially linearly related to the total score computed from all other items in

the scale. Test of these assumptions determine the ap riateness of including an item in a

particular scale and whether it is appropriate to gifiply sum scores to estimate scale scores.
Therefore, the relationship of each item to i ale evaluated by considering a coefficient of
0.4 the minimum item-scale correlati dt aximum difference between items

contributing the same scale.
Once item-level characteristics

reliability of scale scores were examined: mean and SD across countries, floor and ceiling

confirmed, scale distribution characteristics and

effects (percent of patients with lowest and highest possible score), and internal consistency

reliability (by Cronbach’s alpha coefficient){Cronbach, 1951 4100 /id}.

Differential item functioning in the MLHFQ across countries:

Test of differential item functioning (DIF) was used to assess the presence of item

equivalence {Petersen MA, 2003 22222222 /id}; that is, to evaluate if HF patients from different
countries showed differing probabilities of success on any item, after matching on the scale
score. This approach can handle both situations where an item is more difficult in one country
(uniform DIF), and situations where an item is less strongly related to the score in one country

(non-uniform DIF). An ordinal logistic regression approach was used to assessed DIF being the



item response the dependent variable in the models; and the scale and the country (defined as
dummy variable) the independent variables, together with the scale-country interaction{Zumbo
BD, 1999 1111111 /id}.

A test of significance and measure of magnitude (variance increase to country differences from
USA) for DIF was calculated by following the natural hierarchy of entering variables into the
model: 1) the scale score, 2) the country, and finally 3) the interaction term. The Chi-squared
value for each hierarchy step was obtained to compute the significance test. Simultaneous DIF
significance was tested subtracting the Chi-squared value of step 1 from the Chi-squared of step
3 and comparing the resultant value with its distribution{Swaminathan H, 1990 3333333 /id}.
The corresponding effect size was calculated by the R* (explained variance) attributable to both
the county and the interaction terms simultaneously: R at step 3 minus the R at step 1(AR?).
Uniform and non-uniform DIF single magnitude wereg@sted computing the same formula for
step 2- step 1, and step2-step3, respectively.

itempto exhibit DIF: statistical significance of

A double criterion was applied in consider

Chi-squared tests (p<0.05) and magni of (AR”) higher than 2% {Bjorner JB, 2005

4444444 /id}. Q
RESULTS

Subject characteristics:

Mean age across countries was 62.5 years old, and the mean ages per country are mostly
between 60 and 70 years (Table 1). The youngest population was found in Brazil, with a mean
of 52.8; whereas the oldest population was found in Sweden which mean was 70.1year old. The
majority of participants were male (76.4%), but this percentage differed from 47.6% in
Switzerland to 87.7% in Australia. USA had the population with the highest BMI, whereas
Brazil had the population with the lowest (with means from 30.02 to 25.90 kg/m?). On average,
27.2% of subjects were smokers, but in Germany this variable get quite high values (80.2%).
There was a considering variability across countries regarding NYHA classes’ percentages, with

a pattern indicating more representation of classes III and IV.



Item-level descriptive statistics by country:

Focusing on differences across countries, all but 4 showed less than 10% missing data on all
items; half of the countries used the entire range for all items; and the ordering of item means
was generally consistent across countries. Regarding items’ systematic patterns, item 8
(“working to earn a living*) showed more than 10% missing data for France, Hungary, Spain
and Sweden; and more than 5% for Denmark, Germany, Norway, and Slovakia. In most
countries, item 13 (”fatigue”) was the one with the highest mean and item 14 (“stay in hospital”)
the one with the lowest.

Relationship of items to scale by country:

Of the 273 item-scale correlations, more than 86% were greater or at least 0.6 (Table 2);
only four correlations were lower than the recommended standard of 0.4: one at the physical

scale (item 6 in Norway), and 3 at the emotional (ite in Yugoslavia, item 18 in Czech
Republic, and item 20 also in Norway). In gencadl, correlatigs between items and their
hypothesized scale were roughly equivale cachitem, with the exceptions already
mentioned where the correlations al Mn 0.4 across items.

Scale-level statistics by countr, %

Score means were calculated ing according to functional capacity, and participants

were divided into NYHA class LIT or III-IV. The MLHFQ total scores mean for both groups

were similar across countries, and as expected the mean for those with less functional capacity
was higher (44.8 versus 27.2 for those with less impairment) (Table 3.1). The same happened
for the physical and emotional scores (Tables 3.2. and 3.3 respectively). The percent of
respondents with the lowest scale score was 0 for the three scales. The percent of respondents at
ceiling varied by scales, from almost 0 for the total score in both groups, to 50% for the
emotional score in The Netherlands. For most countries this last scale had the higher
percentages of ceiling effect. However, the physical scale had just two countries with moderate
percentage of ceiling effect (Denmark 11.8% and USA 13.8). The Cronbach’s alpha coefficient
was 0.9 for most countries’ total and physical scores.

Differential item functioning in the MLHFQ across countries:




Six countries out of 20 showed no DIF in any of the items: Australia, Germany, France, Great
Britain, Switzerland, and Canada. When evaluating simultaneously uniform and non-uniform
DIF, 10 countries presented between one and three items with DIF (according to the criteria
defined before); and 4 (Hungary, Spain, Slovakia, and Yugoslavia) showed DIF for 4 to 6 items.
The 260 overall ordinal logistic regressions conducted also showed that, of the 13 items
evaluated (corresponding to those conforming a scale) none showed homogeneous item
functioning for all countries. However, when evaluating uniform and non-uniform DIF
separately, some items’ DIF became non significant (Table 4). Thus, from the results of these
separated analyses, it can be said that items 2, 4, 13 and, 21 presented homogeneous item
functioning. Regarding uniform DIF, items 5, 17, and 18 were those with highest frequency

(presented in 5 countries). And the same happened to item 19, for non-uniform DIF.

DISCUSSION

When a questionnaire is translated to anot gu the first step is to examine whether it is

linguistically equivalent to the sourc ion.{0 achieve this objective, adaptation process

consists of forward-backward

tio
patients. Most MLHFQ version

Institute, and were found to be fairly easy to translate, conceptually equivalent and

ognitive debriefing with panels of experts and

guistically adapted and evaluated by MAPI Research

understandable by respondents. The present study assessed the psychometric properties across
different versions of the instrument and evaluated their equivalence. This second step in the
overall process of adaptations, has confirmed what was conclude in the previous one; the low
percentage of missing data suggests the MLHFQ easily comprehension. Moreover, most
country versions have shown adequate properties, meeting the scaling assumptions, and

demonstrating excellent reliability and low differential item functioning.

Item-level evaluations have shown the Czech Republic as the only country in which the
majority of the MLHFQ items did not ensured the entire response range; , probably because of

its small sample size (n=26). The assessment also showed “fatigue” (item 13) as provoking the



largest impairment in HF patients in most countries; while “stay in the hospital” (item 14),
seemed to have a very slight impact on their HRQL. However, in general items contribute
substantially and approximately equal to the scale scores in most versions of the MLHFQ
confirming the Likert summated rating scoring method’s assumptions. However, there were
exceptions: item 6 (“sleeping”) in Norway, may be due to geographical differences{Otsuka,
2001 1 /id}; and items 17, 18, and 20 from the emotional scale (Table 2), which needs to be
explored to evaluated whether is it due to translation issues or cross-cultural differences.

On the other hand, at a scale level, the MLHFQ scores were found to have good reliability and
validity across countries. Differences on mean scores for NYHA class I-1I and ITI-IV,
demonstrated the instrument ability to discriminate functional capacity. Furthermore, the
pattern of these means across countries showed the translations’ equivalence. The low
percentages of floor and ceiling effects suggested the ¢ of the MLHFQ scores in all versions
is adequate for capturing the entire range of HR@F impairment suffered by HF patients.
Regarding internal consistency, the high C ch ha coefficients for the overall sample
and across countries for the physica ta es confirmed the MLHFQ to be useful to
compare individuals in most cag

1
Trust., 2002 7648 /id} since the

countries achieved also this standard for the emotional score; and anyway all exceptions showed

ific Advisory Committee of the Medical Outcomes

d the highest standard of 0.9. Moreover, half of the

a coefficient of al least 0.7, the minimum required to compare groups.

The most relevant part of this study were the DIF analyses. Theses evaluations permitted two
different focus. On one hand, study how well did each country’s items function in the same way
as the source ones. Items of Australia, Germany, France, Great Britain, Switzerland, and
Canada adapted versions presented homogenous functioning with the original ones. However,
at least 4 of the 13 studied items of Spain, Slovakia, and Yugoslavia versions, exhibit DIF. This
result show how these countries have more than one third of their items presenting problems on
equivalence or item bias; so these adapted versions should be reviewed (conceptually,

psychometrically, or with different sample sizes).



On the other hand, DIF analyses allowed us to know which of the studied items functioned
worst across countries. Results showed a remarkable problem in the emotional scale, where 3
out of 5 items, exhibited DIF in five or six countries. Probably, these results are indicating a
special difficulty on translating or cross-cultural adapting this issues, versus that more physical
or related to symptoms. Therefore, it would be appropriate to make an special effort when
adapting to a different language/culture HRQL items focus on psychological or emotional
impairment.

The present study has some limitations that merit comment. On one hand, data pooled from
different studies, had different characteristics (study’s design, sample size or patients’ severity).
From those disadvantages, there are two specially remarkable for the analyses conducted: 1) the
lack of both, common clinical variables and follow-up data to assess validity in a better way and
responsiveness of the MLHFQ); and 2) the wide rangegfsample sizes that may probably had
biased the DIF evaluation in some particular cougtries. On thgother hand, an other limitation is
related to the MLHFQ’s structure. A facto sis§hould be conducted to confirm the original
structure in the different country versg In those analyses presented a new scale (i.e.

social), the equivalence of ite e ent are not related to any special construct but

with the total score); would be evdluatgd. Further research is also recommended to confirm that
items that exhibited differential item functioning in the present study, also do so when using

other statistical methods for DIF assessment (such as IRT).

Conclusions and applicability:

In summary, adequate properties and scaling assumptions, together with an excellent
reliability and low differential item functioning, showed by most country versions, suggests an
adequate level of equivalence across MLHFQ versions. These results are specially relevant to
support the valid use of this HRQL specific instrument in international multicentric research
projects, where data of different languages and cultures could be pooled. On the other hand, it
is important to remark the inclusion of DIF analyses in this study; as a new approach to detect

items’ un-equivalence. The statistical method applied with this aim, has helped to validate the

10



inclusion of patients form different countries in the same study, and thus analyze their scores
simultaneously.
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Table 1. Socio-demographic and clinical variables by country.

Country n Age, Gender, BMI, Smokers, NYHA class, %
mean (SD) % (male) Mean (SD) % I-11 H-1v

Australia 73 65.7 (9.8) 87.7 28.1(5.4) 28.8 43.8 56.2
Brazil 38 52.8 (12.6) 76.1 25.9 (4.7) 13.3 86.6 134
Canada 534 65.0 (9.8) 84.8 27.6 (5.1) 15.9 66.3 33.7
Czech Rep. 26 64.3 (11.5) 73.1 27.5(5.2) 38.5 34.6 65.4
Denmark 78 65.4(9.2) 83.3 27.4 (4.3) 21.8 78.2
Finland 29 60.1 (9.5) 79.3 29.6 (5.5) 20.7 79.3
France 449 60.8 (12.8) 71.0 26.5 (4.5) 17.1 82.9
Germany 908 61.9 (12.3) 75.0 273 (4.2) 35.9 64.1
Great Britain 106 61.1(14.3) 68.9 26.7 (4. 17.9 82.1
Hungary 84 62.3 (10.5) 81.0 29.3 (5. 19.0 29.8 70.2
Israel 77 65.4 (11.3) 64.9 244 9.1 16.9 83.1
Italy 188 61.5(9.2) 77.7 30.5 52.7 473
Netherlands 31 65.4 (9.4) 64.5 . . 25.8 6.5 93.5
Norway 48 66.7 (10.4) 68.8 4% 39.6 14.6 85.4
Poland 215 61.7 (11.0) 80.0 4.5) 16.7 34.0 66.0
Slovakia 47 63.0 (9.2) 72.3 .9 (5.0) 14.9 6.4 93.6
Spain 48 62.8 (14.1) 56.3 27.0 (4.5) 25.0 354 64.6
Sweden 99 70.1(7.3) 73.7 27.3 (4.4) 19.2 12.1 87.9
Switzerland 21 54.6 (8.7) 47.6 26.7 (5.8) 95.2 0.0 100.0
USA 61 64.4 (12.1) 83.6 30.0 (6.6) 21.3 52.7 47.3
Yugoslavia 56 54.3 (11.0) 85.7 - --- 67.9 32.1
All 3266 62.5(11.7) 76.4 27.3 (4.7) 27.2 41.2 58.8
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Table 2. Item-level descriptive statistics and relationship of items to scale, by country.

Country Range _of % % items using _ Range of Range of item-scale correlations

missing the entire range  item means Physical Emotional
Australia 0.0-2.7 100.0 0.5-33 0.6-0.8 0.7-0.8
Brazil 0.0-0.0 100.0 0.3-2.7 0.5-0.8 0.5-0.8
Canada 0.0-1.3 100.0 03-2.5 0.5-0.8 0.6-0.8
Czech Rep. 0.0-3.8 47.6 0.4-3.1 0.5-0.8 0.2-0.6
Denmark 0.0-64 100.0 0.5-3.2 0.5-0.8 0.6-0.7
Finland 0.9-12.7 100.0 0.8-2.3 0.6-0.8 0.5-0.8
France 0.1-6.1 100.0 0.6-2.6 0.6-0.8 0.6-0.7
Germany 0.0-34 85.7 1.1-4.0 0.5-0.8 0.5-0.7
Great Britain 0.0-4.7 100.0 0.6-3.6 0.6-0.8
Hungary 0.0-22.6 100.0 0.5-32 0.4-0.7
Israel 0.0-3.9 95.2 0.9-3.0 0.6-0.7
Italy 0.0-2.1 100.0 0.3-2.0 0.6-0.8
Netherlands 0.0-3.2 95.2 0.2-3.6 0.6-0.8
Norway 0.0-6.3 100.0 0.5-3.2 0.3-0.7
Poland 0.0-3.3 95.2 0. 0.5-0.7 0.5-0.7
Slovakia 0.0-8.5 81.0 0.7 - 0.4-0.8 0.4-0.7
Spain 0.0-10.4 95.2 0.6 - 3. 0.5-0.8 0.4-0.8
Sweden 0.0-10.1 95.2 0.7-34 0.5-0.8 0.5-0.7
Switzerland 0.0-4.8 71.4 0.7-4.1 0.5-0.8 0.4-0.7
USA 0.0-1.6 90.5 0.2-3.0 0.7-0.9 0.6-0.8
Yugoslavia 0.0-1.8 95.2 0.7-3.7 0.6-0.9 0.3-0.7
All 03-54 100.0 0.8-2.6 0.6-0.8 0.6-0.7
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Table 3.1. Scale means (SD), percent of respondents at lowest and highest possible MLHFQ scores, and internal consistency reliability coefficients by

country; for MLHFQ total score.

Country Mean (SD) % floor % ceiling Cronbach’s

NYHA I-11 NYHA I11-1V effect effect alpha
AUS 34.1 (20.8) 54.0 (24.1) 0.0 0.0 0.94
BRA 35.2(22.6) 41.5(17.4) 0.0 0.0 0.92
CAN 25.8 (18.5) 41.9 (24.0) 0.0 1.7 0.92
CZE 19.8 (14.0) 36.7 (14.1) 0.0 0.0 0.88
DEN 26.4 (18.0) 46.6 (19.8) 0.0 0.0 0.91
FIN 52.3(34.8) 59.6 (20.8) 0.0 0.0 0.94
FRA 22.0(10.0) 45.0 (18.8) 0.2 33 0.94
GER 20.4 (16.6) 45.4 (24.2) 0.0 1.0 0.93
GBR 40.1 (16.7) 51.4(23.9) 0.0 .0 0.94
HUN 38.9 (18.5) 39.4 (20.1) 0.0 0.93
ISR 33.2(21.8) 45.4 (24.5) 0.0 0.0 0.95
ITA 16.5 (12.6) 35.1(21.8) 0.0 2.1 0.93
NET 7.0 (1.4) 48.5(20.2) 0.0 0.0 0.92
NOR 22.7 (11.9) 38.8 (15.8) 0.0 0.84
POL 34.9 (17.5) 45.8 (17.8) 0.0 0.90
SLO 25.0(5.3) 48.4 (15.4) 0.0 0.87
SPA 26.1(10.3) 452 (18.7) 0 0.0 0.88
SWE 32.7(13.1) 40.7 (18.2) 1.0 0.90
SWI 51.7 (18.2) .0 0.0 0.89
USA 27.5 (24.6) 45.0 (24.9) 0.0 4.9 0.94
YOU 41.4(25.6) 54.4 (16.3) 0.0 0.0 0.91
All 27.7 (19.8) 44.8 (21.7) 0.0 1.3 0.93
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Table 3.2. Scale means (SD), percent of respondents at lowest and highest possible MLHFQ scores, and internal consistency reliability coefficients by

country; for MLHFQ physical score.

Country Mean (SD) % floor % ceiling Cronbach’s

NYHA I-11 NYHA HI-IV effect effect alpha
Australia 15.6 (10.1) 24.5(10.1) 0.0 1.4 0.94
Brazil 15.1 (10.3) 18.9(7.2) 0.0 2.3 0.89
Canada 12.1 (8.8) 20.3 (10.7) 0.0 3.9 0.90
Czech Rep. 10.9 (6.2) 20.1 (8.0) 0.0 0.0 0.90
Denmark 11.0 (8.6) 21.9 (9.0) 0.0 2.6 0.92
Finland 23.2 (13.1) 26.7 (8.8) 0.0 6.9 0.92
France 12.2 (5.3) 22.7 (8.0) 0.0 2.8 0.92
Germany 10.6 (7.7) 23.1(10.3) 0.0 0.0 0.91
Great Britain 19.4 (7.2) 25.0 (9.9) 0.0 .0 0.92
Hungary 17.6 (8.7) 22.3(9.4) 0.0 0.92
Israel 14.5(10.1) 21.0 (10.8) 0.0 . 0.94
Italy 7.9 (6.3) 16.1 (10.1) 0.0 5.3 0.90
Netherlands 5.5(3.5) 23.2(9.0) 0.0 0.0 0.88
Norway 9.6 (4.6) 21.3(8.0) 0.0 0.85
Poland 15.5(8.1) 21.0 (8.0) 0.0 0.87
Slovakia 13.0 (4.4) 25.2(6.3) 0.0 0.84
Spain 12.9 (6.4) 23.2(9.2) 0 0.0 0.88
Sweden 12.7 (5.3) 19.5(8.9) 2.0 0.89
Switzerland 26.9 (8.5) .0 0.0 0.88
USA 12.4 (10.2) 21.7 (11.0) 0.0 6.6 0.94
Yugoslavia 17.8 (12.0) 27.1 (8.8) 0.0 1.8 0.91
All 12.7 (9.0) 21.8(9.7) 0.0 3.1 0.92
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Table 3.3. Scale means (SD), percent of respondents at lowest and highest possible MLHFQ scores, and internal consistency reliability coefficients by

country; for MLHFQ emotional score.

Country Mean (SD) % floor % ceiling Cronbach’s

NYHA I-11 NYHA II-1V effect effect alpha
Australia 6.3(5.7) 12.0 (7.9) 0.0 11.0 0.91
Brazil 7.5(6.9) 7.2(1.3) 0.0 17.0 0.86
Canada 45(5.1) 8.4 (7.5) 0.0 23.8 0.86
Czech Rep. 2.8(2.4) 6.8 (4.3) 0.0 7.7 0.73
Denmark 6.6 (5.3) 9.2 (6.4) 0.0 6.4 0.85
Finland 11.0 (9.1) 12.1 (5.3) 0.0 3.4 0.81
France 4.1 (4.0) 9.8 (5.9) 0.0 10.9 0.85
Germany 3.9 (4.5) 8.3 (6.5) 0.0 15.6 0.86
Great Britain 8.9 (6.8) 10.8 (7.6) 0.0 1.3 0.89
Hungary 7.7 (5.6) 7.4(5.9) 0.0 0.81
Israel 5.7(5.4) 8.5(6.8) 0.0 5.2 0.83
Italy 39 4.4 8.8(6.9) 0.0 16.5 0.87
Netherlands 1.0 (1.4) 9.2 (6.7) 0.0 16.1 0.86
Norway 4.4(3.3) 7.2 (5.6) 14.6 0.77
Poland 5.1 (4.6) 7.9 (5.6) 8.8 0.80
Slovakia 3.0 (3.0 10.0 (4.8) 2.1 0.77
Spain 5.7 (5.0) 11.4(6.1) 0 6.3 0.77
Sweden 7.1 (4.0) 8.8(5.7) 4.0 0.80
Switzerland 10.0 (6.2) .0 4.8 0.78
USA 5.5(7.2) 10.1 (7.7) 0.0 24.6 0.89
Yugoslavia 7.3 (6.6) 6.9 (5.7) 0.0 16.1 0.74
All 5.2(5.5) 8.9 (6.6) 0.0 14.2 0.85
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Table 4. Effect Size of uniform and non-uniform DIF (shadowed) of each item by country. Ordered from lower to higher frequency.

21

AR?
Country Item 3 Item 20 Item 6 Item 12 Item 7 Item 5 Item 18 Item 19 Item 17
Brazil 0.09
Denmark 0.053
Ttaly 0.033
Norway 0.069
Poland 0.040
Finland 0.045 0.043
Holland 0.034 0.068
Israel 0.033 0.029
Sweden 0.030 0.069
Czech Rep. 0 0.128
Hungary 0.038 0.077 0.131
Spain 0.053 0.036 0.078 0.017/0.068
Yugoslavia 0.049 0.107 0.038 0.051
Slovakia 033 0.048 0.047 0.029  0.067/0.031

All the DIF presented in the table were also significant (Chi-squarei
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