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ABSTRACT
Introduction  The Minnesota Living with Heart Failure 
Questionnaire (MLHFQ) is one of the most used tools to 
measure health-related quality of life in heart failure. 
Despite extensive use in research, evidence on the 
MLHFQ’s internal structure validity remains heterogeneous 
and inconclusive. There are no known reviews that 
systematically summarise the evidence related to the 
MLHFQ’s factor structure (internal structure validity). This 
gap highlights a need to critically appraise, summarise and 
compare the available evidence on the internal structure 
and internal consistency reliability (ICR) of the MLHFQ.
Methods and analysis  The review will adhere to 
the reporting guidelines of the Cochrane Handbook 
for Systematic Reviews and the Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis. We 
will systematically search eleven electronic databases/
search engines (Medline, EMBASE, Cumulative Index for 
Nursing and Allied Health Literature, PsycINFO, Global 
Health, Health and Psychosocial Instruments, Scopus, 
Journals, Web of Science, Google Scholar, and Dissertation 
and Theses Global) for quantitative studies assessing 
the MLHFQ’s factor structure and ICR. Two reviewers 
will then independently screen studies for eligibility 
and assess the quality of included studies using the 
COnsensus-based Standards for the selection of health 
status Measurement Instruments checklist. Throughout the 
review, discrepancies will be resolved through consensus 
or by the involvement of the third reviewer. We will 
analyse and present results using descriptive statistics 
(frequencies, proportions and ranges) and narrative 
synthesis. We will include all the relevant studies published 
within the timeframe covered by the database. We carried 
out the preliminary search in November 2022 except 
for Dissertation and Theses Global which was searched 
in September 2023; however, we will update the entire 
search right before the review completion in January 
2024.
Ethics and dissemination  Ethical approval is not 
required as no primary data is being collected from 
individuals. We intend to share the findings of the review at 
international conferences and publish manuscripts in peer-
reviewed journals.
PROSPERO registration number  CRD42023346919.

INTRODUCTION
Heart failure (HF) is a global health problem 
affecting more than 64 million people.1 Its 
global prevalence has increased by 36% since 
19002 and is projected to increase by another 
46% by 20303 owing to longevity and advance-
ment in the diagnosis and treatment of this 
disease.1 4 5 It is the most frequent cause of 
rehospitalisation (80%) and mortality (90%) 
among people aged 65 years and older.2 
HF-related rehospitalisations impose an enor-
mous global economic burden on health-
care systems, amounting to approximately 
108 billion USD per annum.3 Since HF is a 
chronic and progressively worsening clinical 
syndrome, alleviating the symptoms is the 
priority treatment goal.6

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This is the first review to systematically synthesise 
the evidence on the structural validity and internal 
consistency reliability of the Minnesota Living with 
Heart Failure Questionnaire (MLHFQ), which has an 
extensive history of use in cardiovascular research.

	⇒ A strong and consistent internal structure is pivotal 
to the interpretation of a tool’s score. This review 
synthesises and critically appraises the extensive 
evidence on the structural validity and internal con-
sistency reliability of the MLHFQ, thereby informing 
clinicians and researchers about the inadequacies 
of the tool and ambiguity in the interpretation of its 
scores.

	⇒ The review will follow the Cochrane Handbook of 
Systematic Reviews and the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
guidelines.

	⇒ We do not plan to conduct meta-analyses of quan-
titative findings because our research question is 
descriptive; however, depending on the data, we 
may perform subgroup analysis by participants’ 
geography.
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The clinical endpoints most highly prioritised in HF 
are symptoms, such as shortness of breath, oedema, 
generalised fatigue, weight gain and persistent cough. 
The impact of these symptoms on a person’s life is most 
commonly measured with the New York Heart Association 
functional class assessment7 8 and/or biological markers 
(left ventricular ejection fraction and B-type natriuretic 
peptide). Although these assessment tools inform the 
physician about a person’s health status,7–10 they are poor 
proxies of a patient’s perceived impact of HF on their life 
(ie, person’s health-related quality of life (HRQOL)).11–13

Incongruities may emerge when some patients with 
severe limitations in their Activities of Daily Living may 
rate their HRQOL as relatively high, while others with mild 
limitations in their physical functions may perceive their 
HRQOL as poor.14 Instruments measuring HF-related 
HRQOL aim to assess how a patient perceives, faces and 
copes with HF and its treatment. They allow patients to 
reflect on their day-to-day experiences of illness and make 
their own treatment-related goals rather than accepting 
physicians’ opinions and decisions about their health 
status.15

The goals of HF treatment have evolved over the last few 
years. Now improving patients’ well-being and reducing 
hospital readmissions are as important as reducing 
mortality.16 Guidelines of HF treatment and care in 
North America, Europe and the UK consistently advocate 
for maximising the HRQOL of HF patients.17–19 To meet 
this priority, HRQOL should be assessed regularly using 
reliable and valid instruments encompassing physical, 
psychological and social HRQOL dimensions.20 Despite 
strong evidence and wide acknowledgement supporting 
the importance of HRQOL for HF, its adoption into clin-
ical practice is lacking.21–24

Various generic and disease-specific instruments 
measure the HRQOL of people with HF.12 24 25 While 
generic instruments are comprehensive and assess 
the overall well-being of people by exploring general 
concepts, such as pain and discomfort, they are less sensi-
tive to disease-specific changes in HRQOL.20 Disease-
specific instruments focus and reflect on specific impacts 
of HF on a person’s life20 25 26 and are therefore preferred 
in measuring HRQOL in HF.12 Table 1 lists the disease-
specific and generic HRQOL tools identified by a compre-
hensive review done in 2016.15

Among the instruments listed in table  1, the Minne-
sota Living with Heart Failure Questionnaire (MLHFQ) 
is the tool most widely used and recognised to assess 
HRQOL in adults with HF.25 Developed in 1987 by 
Thomas Rector,26 the MLHFQ has been translated into 
more than 30 languages and cited in over 100 publica-
tions.27 Focusing on the underlying relationship between 
pathophysiology, symptoms, functional limitations and 
psychological distress, it measures the impacts of symp-
toms and treatment on different dimensions of HRQOL 
in HF patients.28

The MLHFQ is a 21-item questionnaire that assesses 
the HRQOL of HF patients, using a Likert scale of 0 (no 

limitations) to 5 (very much) to rate how strongly each 
item impacts a person’s life.26 28 The items of the MLHFQ 
were developed following a robust process including the 
review of literature that explored the adverse impact of 
HF on patients’ lives, the opinions of the clinical experts 
and the contents of the tool identified by HF patients, 
suggesting an acceptable content validity. Also, previously 
published reviews comparing the psychometric proper-
ties of the different HRQOL instruments for HF conclude 
that the MLHFQ has an acceptable convergent and diver-
gent validity as it has consistently demonstrated satisfac-
tory correlations with the standard clinical measures and 
other HRQOL measuring instruments.29 30 However, the 
review did not discuss the internal structure of the tool 
which reportedly has marked variability.

Studies have evaluated the MLHFQ’s internal structure 
using highly heterogeneous approaches under Classical 
Test Theory (CTT) and Item Response Theory (IRT).31 32 
According to the initial factor analytic study conducted by 
the tool’s developers,27 28 33 34 the MLHFQ comprises two 

Table 1  Generic and disease-specific instruments for 
HRQOL in HF

Generic HRQOL tools

Acronym Full name

SF-36 Medical Outcomes Study 36-Item Short-
Form Health Survey

NHP Nottingham Health Profile

WHOQOL-BREF World Health Organization’s Quality of 
Life Instrument-Short Version

SIP Sickness Impact Profile

Disease-specific HRQOL tools

 � EQ-5D-3L Euro Heart Failure Quality of Life 
Questionnaire

 � QLQ-SHF Quality of Life in Severe Heart Failure 
Questionnaire

 � KCCQ Kansas City Cardiomyopathy 
Questionnaire

 � MLHFQ Minnesota Living Heart Failure 
Questionnaire

 � CHQ Chronic Heart Failure Questionnaire

 � LVDQ-LVD-36 Left Ventricular Dysfunction 
Questionnaire

 � CHP-CHF Cardiac Health Profile Congestive Heart 
Failure

 � CHAT Chronic Heart Failure Assessment Tool

 � MacNew (ex-
QLMI)

Quality of Life after Myocardial Infarction

 � SDHFQ San Diego Heart Failure Questionnaire

 � HeartQOL Heart Quality of Life

 � CaReQoLCHF Care-Related Quality of Life Survey for 
Chronic Heart Failure (CHF)

HF, heart failure; HRQOL, health-related quality of life.
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subscales: physical limitations (eight items) and emotional 
impacts (five items). Although reflecting different aspects 
of work, sexual and social life, the remaining eight items 
neither factored into the two identified subscales (phys-
ical and emotional impacts) nor did they form one or 
more additional factor(s). Downplaying the statistical 
evidence that the MLHFQ was not a unidimensional tool 
and some items did not contribute to any latent factors, 
the developers retained all the items and recommended 
that the tool be scored by summing all of these items 
(possible range between 0 and 105), with higher scores 
indicating worse HF-related HRQOL.26 28

Within the realm of CTT, exploratory factor anal-
ysis (EFA) takes an unrestricted approach to extract 
factor models while confirmatory factor analysis (CFA) 
confirms the a priori hypothesised factor models.35 Simi-
larly, IRT-based models examine the dimensionality of 
the tool, taking into account the relationship between a 
tool’s items and a respondent’s performance.36 Internal 
consistency (interconnectedness among the items of the 
scale/subscales of a tool) is also assessed using various 
approaches including Cronbach’s Alpha, McDonald’s 
Omega37 and greatest lower bound (glb).38 Underlying 
assumptions for coefficient alpha include unidimension-
ality, equal τ coefficients and no correlation among the 
error, whereas Coefficient Omega and glb can be used 
when the assumptions of unidimensionality and equal τ 
coefficients are unmet.37

Correspondingly, results related to the MLHFQ’s 
internal structure have been highly heterogeneous.27 
Some studies confirmed the original two-factor structure 
of the tool,27 while others reported a three-factor struc-
ture with the subscales of physical, emotional and social 
impacts of HF on a patient’s life.27 Since the internal 
structure of a tool is prerequisite for its internal consis-
tency, these heterogeneous methods and conclusions 
eventually make it challenging to interpret the reliability 
and validity of the MLHFQ’s scores. Hence, the call for 
a systematic inquiry on the nature, quality and results of 
evaluations of the MLHFQ’s internal structure is posited.

Non-systematic reviews are available on instruments 
measuring the HRQOL in HF (including the MLHFQ)12 
and the measurement of HF-related QOL from a nursing 
perspective.39 Systematic reviews about HF-related 
QOL synthesise the factors influencing the HRQOL 
of HF patients40 and compare the content of different 
HF-related HRQOL measures.41 These reviews high-
light the measurement issues of various tools overall, 
which makes it impossible to understand and discuss the 
measurement issues of a specific tool (MLHFQ) in one 
specific area (structural validity) in detail.

Creating a composite score for a tool that empirically 
fails to hold the assumption of unidimensionality affects 
the accuracy of the interpretation of the scores (ie, the 
ability to distinguish between good and poor HRQOL).42 
It also impacts the tool’s construct validity (ie, are the 
test scores associated with other constructs as hypoth-
esised?) and internal consistency reliability (the level 

of interconnectedness among the scale’s items).43 The 
proposed study, therefore, aims to identify, critically 
appraise, summarise and compare the available research 
evidence on the internal structure validity and internal 
consistency reliability of the MLHFQ. The review will also 
highlight critical research gaps and issues with current 
practices of creating and using scores based on the 
MLHFQ items.

MATERIALS AND METHODS
Review design
The systematic review will be conducted in accordance with 
the Cochrane Handbook44 and Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses guidelines.45 
This protocol is registered with an international database 
of prospectively registered systematic reviews in health 
and social care (PROSPERO) (CRD42023346919).46

Search strategy
Supported by an experienced research science librarian 
at the University of Alberta who is an expert in system-
atic review methodology and advanced searches of health 
sciences databases, we have developed a search strategy 
(online supplemental file 1). We have identified relevant 
search terms for key concepts, such as MLHFQ, psycho-
metric properties, factor analysis, validity, reliability 
and HRQOL, to search the following databases/search 
engines:

	► Medline via OVID.
	► EMBASE via OVID.
	► Cumulative Index for Nursing and Allied Health 

Literature (CINAHL) via EBSCOhost.
	► PsycINFO via OVID.
	► Global Health via OVID.
	► Health and Psychosocial Instruments via OVID.
	► Scopus via Elsevier.
	► Journals via OVID.
	► Web of Science.
	► Google Scholar.
	► Dissertation and Theses Global via Proquest.
We will include all the relevant studies published within 

the timeframe covered by the database. We carried out 
the initial search in September 2022 and September 
2023 (Dissertation and Theses Global) and will update it 
before publishing the review. The review is expected to be 
completed by January 2024.

Inclusion and exclusion criteria
Inclusion and exclusion criteria are detailed in table 2. 
As our multidisciplinary research team members speak 
English, German, Nepalese and Persian fluently, we will 
not exclude studies based on the language of publication. 
For studies written in any other language, colleagues in 
our comprehensive academic networks will help us deter-
mine the eligibility of those studies.

Study screening
After removing duplicate studies and exporting the 
references into the Covidence software, two reviewers 
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will independently screen the titles and abstracts of the 
retrieved studies and reconcile discrepancies through 
consensus or by the involvement of a member of the 
research team. Using the same process, they will also 
screen the full texts of studies that were not excluded 
during the title/abstract screening.

Quality appraisal
To evaluate the quality of evidence, we will use a three-
step process. First, we will evaluate the methodological 
quality of each study using a COnsensus-based Standards 
for the selection of health status Measurement Instru-
ments (COSMIN) risk of bias checklist.47 It consists of 
nine indicators representing each measurement prop-
erty: patient reported outcome measurement develop-
ment, content validity, criterion validity, structural validity, 
internal consistency, cross-cultural validity/measurement 

invariance, reliability, measurement error and responsive-
ness. Two independent reviewers will assess each study 
for the risk of bias related to the structural validity and 
internal consistency reliability47 using a 4-point Likert 
scale (4 = ‘very good’, 3 = ‘adequate’, 2 = ‘doubtful’ or 1 = 
‘inadequate’). Following the risk of bias assessment, both 
reviewers will independently rate the result (ie, structural 
validity and internal consistency reliability) of each study 
against the updated criteria for good measurement prop-
erties.48 They will rate each result as sufficient (above 
the quality criteria threshold: +), insufficient (below the 
quality criteria threshold: −) or indeterminate (less robust 
data that do not meet the quality criteria: ?). Lastly, we 
will summarise the evidence and two reviewers will grade 
the quality of evidence as high, moderate, low or very 
low using the modified Grading of Recommendations, 

Table 2  Study inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Study 
purpose

	► Studies reporting on the internal structure and/or ICR of the MLHFQ 	► Studies reporting the validity 
evidence of sources other than 
the tool’s internal structure

	► Studies reporting on the 
development of the MLHFQ 
without validating the tool

	► Studies reporting reliability 
measures other than ICR

Study design Original research studies applying one of the following quantitative 
designs:

	► Randomised controlled trials or regression discontinuity
	► Non-randomised controlled trials
	► One group pre-post
	► Interrupted time series or other time series
	► Cross-sectional
	► Case-control
	► Cohort
	► Mixed methods

	► Non-empirical publications 
(editorials, commentary papers, 
opinion texts)

	► Original research studies applying 
qualitative research designs

	► Literature reviews
*may use to identify/harvest po-
tential eligible research studies

Study 
outcomes

	► Validity evidence related to the internal structure of the MLHFQ, 
including results of exploratory or confirmatory factor analyses and 
item response theory models. Those results may include:
	– Model fit indices, such as chi-square, Akaike information criterion 

(AIC), standardized root mean square residual (SRMR), root mean 
square error of approximation (RMSEA), comparative fit index 
(CFI), Tucker-Lewis index (TLI), normed fit index (NFI), mean square 
information weighted statistics (Infit), outlier sensitive statistics 
(Outfit), separation indices for item and person

	– Model parameter estimates (factor loadings, factor variances and 
covariances, item residual variances, etc.)

	– Number of factors identified
	– Authors’ scoring recommendations and whether they are in line 

with the identified factor structure
	► ICR of the MLHFQ, such as Cronbach’s α, Revelle’s β, McDonald’s ω, 
greatest lower bound for reliability and others

	► Studies using the MLHFQ for 
research and only reporting any 
of the outcomes mentioned in 
the inclusion criteria assessed by 
other studies.

Study 
population

	► Adult participants aged 18 years and above with CHF 	► Participants younger than 18 
years

ICR, internal consistency reliability; MLHFQ, Minnesota Living with Heart Failure Questionnaire.
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Assessment, Development and Evaluations approach.47 48 
Throughout the process of quality appraisal, discrepan-
cies will be resolved through mutual consensus or by the 
involvement of one of the coauthors. Finally, a summary 
table will present the COSMIN score of the methodolog-
ical quality of each study, rating of the measurement 
property and overall quality of the summarised evidence 
of the structural validity and internal consistency reli-
ability of the MLHFQ.

Data extraction
The data extraction form for this review will encom-
pass all study information relevant to this review: first 
author, year of publication, title, language of publication, 
study design, name of the journal, country of the study, 
language of the MLHFQ, study purpose/study questions, 
study design, study setting, sample size, sampling charac-
teristics, sampling strategy, type of the statistical analysis 
and results of the factor analysis of the tool.

Two reviewers will extract the data on the key variables 
described above, check each other’s data extraction 
and resolve discrepancies through group consensus 
(reviewers and thesis supervisor). If any study does not 
provide adequate information required for the review, we 
will contact the original authors for clarification and send 
reminders accordingly.

Data analysis
A descriptive table will present the number and propor-
tion of studies, applying different study designs and 
methods of analysis (EFA, CFA, IRT). Also, it will provide 
ranges of the model fit indices highlighted in table  2. 
Using figures and tables, we will also present different 
factor structures reported by different studies.

For internal consistency reliability, we will provide 
the ranges of different coefficients listed in table  2. A 
narrative summary detailing tabular findings will also be 
included in the review. We do not plan to conduct meta-
analyses of quantitative findings because our research 
question is descriptive; however, depending on the data, 
we may perform subgroup analysis stratified by countries/
cultures.

DISCUSSION
To the researcher’s best knowledge, this systematic review 
will be the first to assess the measurement properties 
(internal structure and internal consistency reliability) 
of the MLHFQ. This review protocol describes a step-by-
step approach to synthesise the evidence on the selected 
measurement properties of the MLHFQ and critically 
appraise the methods used to evaluate the internal struc-
ture of the MLHFQ. It will also inform researchers about 
the strengths and limitations of the MLHFQ to correctly 
interpret the scores of the MLHFQ.

Patient and public involvement
We do not plan to involve patients or public in the study.

Ethics and dissemination
Ethical approval is not required as no primary data is 
being collected from individuals. We intend to share the 
findings of the review at international conferences and 
publish manuscripts in peer-reviewed journals.
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