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Abstract

Background: Contrary to common usage in the health sciences, the term “valid” refers not to the properties of a
measurement instrument but to the extent to which data-derived inferences are appropriate, meaningful, and
useful for intended decision making. The aim of this study was to determine how validity testing theory (the
Standards for Educational and Psychological Testing) and methodology (Kane's argument-based approach to
validation) from education and psychology can be applied to validation practices for patient-reported outcomes
that are measured by instruments that assess theoretical constructs in health.

Methods: The Health Literacy Questionnaire (HLQ) was used as an example of a theory-based self-report
assessment for the purposes of this study. Kane's five inferences (scoring, generalisation, extrapolation, theory-based
interpretation, and implications) for theoretical constructs were applied to the general interpretive argument for the
HLQ. Existing validity evidence for the HLQ was identified and collated (as per the Standards recommendation)
through a literature review and mapped to the five inferences. Evaluation of the evidence was not within the scope
of this study.

Results: The general HLQ interpretive argument was built to demonstrate Kane's five inferences (and associated
warrants and assumptions) for theoretical constructs, and which connect raw data to the intended interpretation
and use of the data. The literature review identified 11 HLQ articles from which 57 sources of validity evidence
were extracted and mapped to the general interpretive argument.

Conclusions: Kane's five inferences and associated warrants and assumptions were demonstrated in relation to the
HLQ. However, the process developed in this study is likely to be suitable for validation planning for other
measurement instruments. Systematic and transparent validation planning and the generation (or, as in this study,
collation) of relevant validity evidence supports developers and users of PRO instruments to determine the extent
to which inferences about data are appropriate, meaningful and useful (i.e,, valid) for intended decisions about the
health and care of individuals, groups and populations.
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Background

Contrary to common usage in the health sciences, the
term “valid” refers not to the properties of a measure-
ment instrument but to the extent to which data-derived
inferences are appropriate, meaningful, and useful for
intended decision making [37, 99]. Data from patient-
reported outcome measures (PROMs) are increasingly
being used to inform decisions about, for example,
patient care [69, 90], intervention development [3, 20,
57], and pharmaceutical labelling claims [41, 106]. The
U.S. Food and Drug Administration (FDA) puts strong
emphasis on qualitative evidence in support of the con-
tent (i.e., items, domains and scores specific to popula-
tion, condition and treatment) of an assessment
instrument [106] and Edwards et al. explain how a com-
pelling validity argument includes both quantitative and
qualitative evidence [37]. However, the predominant
focus of validation in health remains on examination of
statistical properties of a measurement instrument when
psychometrically sound properties alone cannot justify
the use of a PROM’s data for any purpose [24, 40, 111].
Validation is not about a static property of a measure-
ment instrument but rather it is a process of obtaining
and synthesising validity evidence [7, 111]. The field of
health has little to no history of applying modern validity
testing theory and methodology to systematically plan
for relevant validity evidence to inform the extent to
which intended data-based decisions are valid [76, 111].
It would be of use to the field of health to look to the
evolution of validity testing theory and methodology in
the fields of education and psychology to advance valid-
ation practices in measurement of patient-reported out-
comes (PRO).

Validity testing theory

The Standards for Educational and Psychological Testing
and Michael T Kane’s argument-based approach to val-
idation are the authorities in validity testing theory and
methodology, and these draw on a long history of think-
ing and debating about validity in education and psych-
ology [5-10, 30, 34, 62, 63, 65, 79, 87, 100, 101]. Until
about 1950, validity testing theory was based primarily
on content and criterion-related validity [100]. Content
validity was mainly used in educational testing to con-
firm the extent to which a test measured specific course
subject matter. Test-criterion correlations were used to
validate prediction: for example, to decide about some-
one’s suitability for a job based on their responses to a
vocational interest inventory. In the middle of the twen-
tieth Century, a third type of validity, construct validity,
came to prominence [10, 33]. In construct validity, test
responses are interpreted as a measure of a theoretical
construct, which was particularly important for
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psychology in the early days of working out how to
measure personality and intelligence [33, 100]. These
three types of validity became the primary model for val-
idity testing [46]. However, problems arose. There were
issues with subjective selection of content, confirmation
bias, and adequate representativeness of tasks for con-
tent validity [45]. Criterion-related validity was problem-
atic for measuring theoretical constructs that had no
directly observable and measurable form, and where
there was no existing or appropriate criterion measure
[32, 45, 100]. It also became clear that these three as-
pects of validity were interrelated: criterion-related and
content validity began to be seen as integral to the evalu-
ation of construct validity. This dilemma led to Samuel J
Messick’s Unified Theory of Validation [79].

Messick built on the work of previous theorists [30,
33, 34] to bring the concepts of content and criterion
validity together under the heading of construct validity,
as the one Unified Theory of Validation [79]. It was
Messick’s often-cited 1989 chapter Validity in the 3rd
edition of Educational Measurement [79], and his paper
of the same year in Educational Researcher [78], that
brought the concept to the forefront of validity testing
theory. He said that “The essence of unified validity is
that the appropriateness, meaningfulness, and usefulness
of score-based inferences are inseparable and that the
unifying force behind this integration is the trustworthi-
ness of empirically grounded score interpretation, that
is, construct validity” (p.5) [78]. The idea of validity be-
ing related to the meaning and use of scores, and not to
test properties, took some time to take hold but it
remained an undercurrent in validity thinking. The argu-
ment for this way of conceptualising validity grew over
time and was progressively expressed through the differ-
ent iterations of the Standards, from the first technical
recommendations in 1954 through to the 2014 Stan-
dards [5-10]. Worthy of note is the 1985 name change
from the Standards for Educational and Psychological
Tests to the Standards for Educational and Psychological
Testing, which recognised that the focus of validity is on
the process of testing rather than on the test itself [6].
Messick extended the idea of validity to incorporate not
just test score meaning but also the value implications of
score interpretations, as well as the potential social con-
sequences of testing [80, 82]. Messick’s work remains at
the core of validity testing theory today and influenced
validity theorists such as Kane whose work strongly in-
fluenced the 1999 and 2014 Standards [7, 59, 62].

The Standards [7] describes the need for evidence
based on five sources (Table 1): test content; response
processes of respondents and users; internal structure; re-
lations to other variables; and the consequences of testing
as related to a source of invalidity such as construct-
irrelevant variance or construct underrepresentation.



Hawkins et al. Journal of Patient-Reported Outcomes (2021) 5:64

Table 1 The five sources of validity evidence [7, 49]
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1.  Evidence based on test content

The relationship of the item themes, wording and format with the intended construct, and administration including scoring.

2. Evidence based on response processes

The cognitive processes and interpretations of items by respondents and users, as measured against the intended construct.

3. Evidence based on internal structure

The extent to which item interrelationships conform to the intended construct.

4. Evidence based on relations to other variables

The patterns of relationships of test scores to other variables as predicted by the intended construct.

5. Evidence based on validity and the consequences of testing

Intended and unintended consequences, as can be traced to a source of invalidity such as construct underrepresentation or construct-irrelevant

variance.

Depending on the intended measurement purpose, a
validity argument will require evidence from one or
more of these sources. To apply the validity testing the-
ory of the Standards in a practical way, a systematic
methodological approach is needed [25-27].

Validity testing methodology

Kane formalised his practical validity testing method-
ology in his 1990 essay An Argument-based Approach to
Validation [25-27, 59, 61, 62, 65]. Following Cronbach
[31], the 1985 edition of the Standards [6], and Messick
[79], construct validity and the interpretive integration
of evidence are central to Kane’s approach. There are
two steps to Kane’s argument-based approach to
validation:

1. The interpretive argument (also the interpretation/
use argument or IUA): Clearly and coherently state
the intended interpretation and use of scores,
including the chain of inferences that will lead from
observed scores through to decisions based on
those scores.

2. The validity argument: Evaluate evidence and the
construct theory to determine the extent to which
these support the interpretive argument.

Kane’s methodology places validation as a process of
establishing empirical evidence to build an argument for
the validity of the interpretive argument [71]. Interpretive
arguments can range from quite simple to more complex
depending on what is being measured [25-27, 29, 63]. In
his chapter about validation in Educational Measurement
(p-17-64; 2006) [63], Kane discusses several common in-
terpretive arguments in education including for the meas-
urement of theoretical constructs (p.43), which involves a
degree of complexity. Kane explains that an interpretive ar-
gument for a theoretical construct relies on five inferences.
These inferences come from Stephen E Toulmin’s prac-
tical argument model [104, 105]: 1) scoring, 2) generalisa-
tion, 3) extrapolation, 4) theory-based interpretation, and
5) implications (also called utilisation) [25, 63, 104, 105].

The process of validation involves evaluating the interpret-
ive argument by demonstrating that these inferences are
supported by evidence and the theory of the construct
being measured. That is, a validity argument explains the
extent to which the interpretive argument can be trusted.

Most of the interpretive and validity argument
research has been done in language testing and in edu-
cation. One example is the comprehensive development
of a validity argument for the new Test of English as a
Foreign Language (TOEFL) [25-27]. This extensive
undertaking examined the inferences involved in the
TOEFL interpretive argument and provided detailed rea-
soning and evidence for each inference, and why and
how to apply Kane’s methodology [25]. The work of
Chapelle et al. required a multi-chapter book to build a
validity argument for the TOEFL. Building a full validity
argument is usually a cumulative effort and may take
many years and multiple studies. The papers by RE
Hawkins et al. [52] and Hatala et al. [47] comprehen-
sively outline the development of validity arguments for
assessments in medical education and review and collate
existing validity evidence. Further, Cook et al. [28] offer
advice for applying the Standards and Kane to clinical
medicine, research and education but they do not de-
velop full interpretive and validity arguments [28]. The
2017 paper of the Montreal Accord on Patient-Reported
Outcomes use [99] is an important and detailed review
of modern perspectives of measurement validation and
PRO scores. The paper references Kane [64] (but not the
Standards) and discusses the importance of the accumu-
lation of evidence to support the inferences, actions and
decisions that arise from the interpretation of PRO
scores. But, again, there is no development of interpret-
ive or validity arguments for PRO scores.

Study rationale

Validity testing theory and methodology are rarely used
or even mentioned in validation studies for health as-
sessments [76, 111], yet are recommended generally as
best practice for validation planning to avoid piecemeal
validity studies that have no focus or synthesis of
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evidence [37, 111]. Chan’s review (Ch.2, p.21) [111] to
determine the extent to which validation standards and
guidelines by professional associations and organisations
reflect modern views of validity found that the reviewed
validation practices tended to consider collection of val-
idity evidence from different sources (or only a single
source) as supporting interpretation and use of scores
“... without emphasizing the importance of the synthesis
of various sources of evidence to support the construct
validity of score inferences”. The review by Chan also
found that investigation into response processes and
consequences (often qualitative research) was recom-
mended in less than half the reviewed standards and
guidelines, which is reflected in a review of health liter-
acy assessments where testing of response processes and
consequences was rarely conducted [48]. Just as research
studies are guided by theory and methodology to under-
stand if, when and how research aims are accomplished
(and to guide review of such studies), so do validity test-
ing studies require theoretical and methodological guid-
ance to understand the type of evidence needed and if,
when and how the evidence explains the degree to which
scores are valid for an intended interpretation and use.
It is hoped that this paper will contribute to the rapidly
emerging conversation in health measurement about the
validity of decisions derived from data (rather than
referring to a “valid instrument”) and the types of
validity evidence (rather than “types of validity”) that are
needed to inform the extent to which data-based deci-
sions are valid.

Study aim

The aim of this study was to determine how validity
testing theory (the Standards) and methodology (Kane’s
argument-based approach to validation) from education
and psychology can be applied to validation practices for
patient-reported outcomes that are measured by instru-
ments that assess theoretical constructs in health. The
aim will be addressed by developing an interpretive ar-
gument and collating relevant validity evidence for a
representative theory-based self-report assessment in
health. It is expected that the study outcomes will in-
form validation planning and collation of evidence for
the inferences, warrants and assumptions inherent in an
interpretive argument. Further analysis, not addressed in
this study, is needed to evaluate the merit and strength
of the collated evidence and to synthesise it in relation
to the inferences in the interpretive argument so as to
substantiate the interpretive argument (i.e., build a valid-
ity argument).

Methods
The theory-based self-report assessment used in this
study was the Health Literacy Questionnaire (HLQ) [94].
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The HLQ is a PRO assessment based on a nine-domain
theoretical construct of health literacy. Each scale con-
sists of between 4 and 6 items (44 items in total). The
HLQ has two parts. Part 1 (scales 1 to 5) uses four-point
response options (score range 1-4): strongly disagree,
disagree, agree, and strongly agree. Part 2 (scales 6 to 9)
uses five-point response options (score range 1-5): can-
not do or always difficult, usually difficult, sometimes
difficult, usually easy, and always easy. All items are
equally weighted and scores for each scale are summed
and divided by the number of items in each scale.
Results are the nine scale scores. The HLQ has been
used in many settings and for different health conditions,
including public and private hospitals [55, 56]; health pro-
fessional students in universities [88, 103]; Indigenous
people with chronic disease in remote Australia [97];
community-based clients with diabetes receiving home
nursing services [42]; migrant populations [35, 98]; rural
fishing villages in Egypt [11]; and cardiac rehabilitation [2].

In our expository study, Kane’s five inferences for the-
oretical constructs were applied to the existing general
interpretive argument for the HLQ [94]. The HLQ
development paper provides a broad statement about
the intended interpretation and use of HLQ scores: “We
sought to develop an instrument that was capable of de-
tecting a wide range of health literacy needs of people in
the community, and that could be used for a variety of
purposes from describing the health literacy of the popu-
lation in health surveys through to measuring outcomes
of public health and clinical interventions designed to
improve health literacy” (p.2) [94]. Based on this
statement and the use of the HLQ in studies using the
Ophelia (Optimising Health Literacy and Access)
process [16, 17], HLQ data are intended to be inter-
preted as profiles (based on the nine scale scores) of
health literacy strengths and needs and used for a range
of purposes, such as:

1. describing the health literacy of populations

2. informing foci for health literacy interventions

3. measuring outcomes of public health and clinical
interventions designed to improve health literacy.

The indicators of the nine-domain theoretical con-
struct of the HLQ (Table 2) are the 44 items, which are
calculated as nine scale scores [94]. Inferences are based
on assumptions that the warrants (i.e, the grounds or
rules) on which an inference is made are backed by evi-
dence [7, 12, 25-27, 63, 83, 84, 105]. The extent to
which an interpretive argument can be justified (i.e., the
degree to which it is valid) depends on the generation of
corroborating evidence and the detection of threats (i.e.,
rebuttal arguments). If any one of the five inferences
cannot be supported by evidence then justification of the
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Table 2 The five inferences for measurement of theoretical constructs as related to the Health Literacy Questionnaire (HLQ)

1. Scoring inference

2. Generalisation inference

3. Extrapolation inference

4. Theory-based interpretation
inference

The scoring inference assumes that users of the HLQ will abide by the warrant of the HLQ scoring instructions.
The evidence for this inference is derived from development information about the HLQ items, scales and
response options and scoring procedures, which includes that scoring is free from bias [7, 63, 94]. Statements
about how a study scores a PROM need to be clear because this provides evidence for the assumption that the
scoring has taken place as intended. The validity of the scoring inference is the basis for the validity of all other
inferences.

The warrant for the generalisation inference follows the same principle of any generalisation study: that scores are
estimates (representative) of the scores that other similar respondents (from a universe of possible respondents)
would get on the same or similar measure (e.g., a translated HLQ). The assumption is that context is not relevant
to scale score interpretations (i.e., that time, place, language/culture or other contextual factors do not present
validity threats). The Standards states that evidence for generalisation (relations to other variables) stems from
meta-analyses and statistical summaries of past studies (e.g, cumulative databases) (p.18) [7]. While reliability evi-
dence is relevant to every inference, it is predominantly applicable to the generalisation inference [47], and is re-
ported as such in this study.

The extrapolation inference is the first step in the process of linking the observed HLQ scores to the nine-domain

health literacy theory. It is this inference that underpins the majority of psychometric “construct validity” testing in

health measurement. The warrant for this inference is that the HLQ scale scores are accurate representations of

the corresponding HLQ health literacy domains (i.e, the target scores). This warrant assumes that the nine scale

scores account for a range of attributes, resources and competencies that people need for accessing, understand-

ing, and using health information and services to manage their health [94]. The evidence for this inference [7]

includes:

- information derived from the processes used to develop the HLQ items, scales and response options, and how
respondents interpret and understand these;

- the internal structure of the HLQ domains using methods that, for example, test if response patterns conform to
the nine scale scores;

- and the relationships between the HLQ scales, which while related, are distinctly independent from each other.

The warrant for the theory-based interpretation inference is the nine-domain health literacy theory, which is oper-
ationalised in the high and low score descriptions [94]. This warrant assumes that the HLQ health literacy theory
(i.e, domain descriptions) explains the scales and items, and that the item and scale scores provide appropriate es-

timates of the theory [63]. The evidence for this inference is derived from evaluation of the content of the HLQ
items and how respondents engage with the items [7].

5. Implications (or utilisation)
inference

The overarching warrant for the implications (or utilisation) inference is the rules for decisions based on HLQ data.
Bachman (pp.18-20) [12] describes four specific warrants for a data utilisation argument:

« Relevance: that the score-based interpretation is relevant to the decision to be made.

- Utility: that the score-based interpretation is useful for making the intended decision.

+ Intended consequences: that the consequences of using the assessment and making intended decisions will be
beneficial to individuals, the program, company, institution, or system, or to society at large.

- Sufficiency: that the assessment/s provide sufficient information for making the decision.

The main assumption underlying these four warrants is that the HLQ health literacy construct (operationalised

through the nine scale scores) embodies several factors (the nine theoretical domains) that influence health

outcomes (and potentially health equity). The evidence for this assumption is based primarily on the validity-

related consequences of data-based decisions [7, 12, 54, 58, 63, 72].

inferences in relation to the construct theory is uncer-
tain and the validity of the interpretive argument is
questionable, perhaps invalid [33, 63, 65]. The sources of
evidence, warrants and assumptions associated with
Kane’s five inferences are described in relation to the
HLQ in Table 2.

After establishing a general interpretive argument, a
literature review was conducted to find existing validity
evidence for the HLQ. HLQ validity testing studies
were collated by the first author (MH) through a
search of the peer-reviewed literature in EBSCOhost
databases: Academic Search Complete; CINAHL
Complete; ERIC; Global Health; MEDLINE Complete;
PsycINFO. No limiters were applied. Articles with
statements in the title or abstract about undertaking

validity testing of the HLQ were included for data ex-
traction. Reference lists of pertinent systematic reviews
were scanned for relevant articles, as were article refer-
ence lists and the authors’ personal reference lists. This
study categorised HLQ data only as sources of validity
evidence, as defined by the Standards. Reliability evi-
dence and general study characteristics were also ex-
tracted from the articles. A descriptive and frequency
analysis approach was used to identify, categorise and
count the sources of evidence [48, 50]. The reliability
of data extraction and categorisation was ascertained
through extensive consultations between MH and GE
and with frequent reference to the descriptions of the
five sources of evidence in the 2014 Standards. The
collated sources of validity evidence were then aligned
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with the five inferences (and underlying warrants and
assumptions) of the HLQ interpretive argument, as
specified by the Standards.

Results
Figure 1 displays the general HLQ interpretive argument
[25-27, 104, 105]. The central vertical arrow denotes
Kane’s five inferences for theoretical constructs that con-
nect the data (HLQ raw scores) to the intended inter-
pretation and use of the data [94]. The five inferences
rely on one overarching warrant that the nine independ-
ent HLQ scale scores can be interpreted as measuring
the nine theoretical domains of health literacy and are
appropriate for the intended use, as backed by evidence
and with acknowledgement of potential threats to the in-
ferential pathway.

Figure 2 shows the connections between the warrants
and assumptions and each of the five theory-based infer-
ences of the HLQ [63], which are denoted by the central
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vertical arrow in Fig. 1 [25]. Figure 2 is read from the
bottom to the top — from the observation of raw data up
through the assumptions, warrants and inferences that
lead to the implications of the interpretation and use of
HLQ data. The HLQ raw data are calculated into ob-
served scores on the assumed warrant of the scoring in-
ference that scores are calculated as per the HLQ scoring
instructions. Next, the generalisation inference assumes
the warrant that scale scores are representative of a uni-
verse of scores from other similar respondents and mea-
sures. The extrapolation inference links data to theory
and assumes the warrant that the nine scale scores are
representative of the nine health literacy domains (e.g.,
scale scores account for real-life attributes, resources
and competencies). The theory-based interpretation
inference assumes the warrant that a relationship exists
between the nine-domain theory and the items and
scales such that the HLQ scores support profiles of
health literacy strengths and needs. Finally, the

-

purposes, such as:

HLQ data are interpreted as profiles of health literacy
needs and assets that can be used for a range of

1. describing the health literacy of populations

2. informing foci for health literacy interventions

3. measuring outcomes of public health and clinical
interventions designed to improve health literacy.

Warrant: The 9 HLQ scale scores
can be interpreted as measuring
the 9 independent domains of
health literacy and can be used

for a range of purposes related to Since

r 3

So
Rebuttal argument: Testing
reveals threats to the validity of
Unless interpretive inferences, such as

construct underrepresentation or
construct-irrelevant variance
(e.g., as can occur during

health literacy actions and
decision making.

Because of

A4

Evidence: Definitions of the health
literacy construct, history of health
literacy measurement, and extensive
qualitative and quantitative HLQ research
and testing with patients, health
practitioners, and health policy makers in
different contexts.

translation / cultural adaptation).

Raw data: Self-report scores for the 44 items
of the Health Literacy Questionnaire (HLQ) are
calculated into 9 scale scores that represent 9
theoretical domains of health literacy.

Fig. 1 A general interpretive argument for the Health Literacy Questionnaire
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range of purposes, such as:
1. describing the health literacy of populations
2. informing foci for health literacy interventions

Implications of interpretation and use of HLQ data: HLQ data are interpreted as profiles of health
literacy strengths and needs, the implications of which lead to HLQ data being used appropriately for a

3. measuring outcomes of public health and clinical interventions designed to improve health literacy.

Implications (utilisation) inference assumes the health literacy
theory (operationalised through 9 HLQ scale scores) embodies a
network of factors that affect health outcomes (and health equity).

e

Health literacy construct as defined by theory: The 9 HLQ domain descriptions of characteristics of high
and low scale scores supports a profile of health literacy strengths and needs.

Theory-based interpretation inference assumes health literacy
theory (the 9 HLQ domains) explains the scales and items, and the
HLQ scale scores provide appropriate estimates of the theory.

e

Target score: The range of health literacy attributes, resources and competencies (health literacy
strengths and needs as measured by the 9 scale scores) based on the universe score.

Extrapolation inference assumes the 9 scale scores account for a
range of real-life attributes, resources and competencies required to
access, understand and use health information and services.

)

Universe score: Expected scores of similar respondents on the same / similar measures.

Generalisation inference assumes context is not relevant to scale
score interpretations across similar respondents and measures.

e

Observed score: The 9 HLQ scale scores.

Scoring inference assumes the 44 HLQ item scores are calculated as
9 scale scores according to the HLQ scoring instructions.

e

Observation: The 44 Health Literacy Questionnaire (HLQ) item scores (raw data).

Fig. 2 Theory-based inferences and the warrants and assumptions of the general HLQ interpretive argument

implications (or utilisation) inference assumes the war-
rant that the nine theoretical health literacy domains
embody factors that affect health outcomes. Evidence to
support each of these inferences implies that HLQ data
(in the form of the nine scale scores) can be used appro-
priately and meaningfully for the intended purposes
listed in the top row of Fig. 2."

"Note that different types of evidence may be required to support the
use of HLQ scale scores for different potential purposes (see the top
row of Figure 2). This study provides an example of how to use Kane’s
five inferences to develop an overall interpretive argument for a
theory-based self-report questionnaire. It also shows, as a general ex-
ample, how to align the five sources of validity evidence from the Stan-
dards with each inference. Future studies are required to define
specific interpretive arguments for specific uses of the data and outline
or provide the evidence required to determine the extent to which the
interpretive argument is valid.

The review resulted in 11 articles in which validity
testing of the HLQ had been conducted [19, 36, 39, 43,
51, 53, 68, 74, 86, 92, 94]. Table 3 displays the countries
in which these studies were conducted, the years of pub-
lication, and the evidence for reliability.

Table 4 displays the number of times the five sources
of validity evidence were reported across studies. In
total, validity evidence was reported 57 times, with evi-
dence based on test content reported the most frequently
(n=23; 40%). There were no studies that reported evi-
dence about the consequences of testing.

A theoretical validity testing framework was refer-
enced by four of the 11 HLQ papers [39, 43, 51, 94],
with statements to support the citations: one paper
[39] directly referenced Messick [4]; another paper
[51] directly referenced Messick [81], Kane [62] and
the Standards [5]; and two papers [43, 94] indirectly
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Table 3 Country and year of publication, and reliability
evidence

Country of study N

Australia 5
China 1
Denmark 2
France 1
Germany 1
Slovakia 1
Total 11
Year of publication N
2013 1
2014
2016
2017
2018
2019
Total 11
Reliability

NN —

Cronbach’s alpha

o o =z

Composite reliability
Inter-rater reliability 1
[tem response theory 1
Person Separation Index 1
Total 17

referenced the Standards through Hawkins et al.
(2018) [43, 49] and Buchbinder et al 2011 [23, 94].

Table 5 displays the interpretive argument of the HLQ
(Fig. 1), including the five inferences and the warrants
and assumptions underlying each inference (Fig. 2), and
the corresponding sources of validity evidence for the
HLQ.

1. Scoring inference - HLQ sources of evidence

The Standards places information about scoring in test
content [7]. All 11 studies stated the way that the HLQ
was scored. The HLQ scoring instructions were written
in the development stage and introduced in the original
HLQ development paper [94]. The study by Kolar¢ik

Table 4 Sources of validity evidence reported for all studies

Evidence based on N
1. Test content 23
2. Response processes 4
3. Internal structure 15
4. Relations to other variables 15
5. Validity and the consequences of testing 0
Total 57
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et al. [68] conducted testing on two sets of wording for
the Part 2 response options of the HLQ: the original and
revised versions and produced evidence in support of
the revised response options.

2. Generalisation inference - HLQ sources of evidence

In the HLQ studies, reliability was calculated mainly
through Cronbach’s alpha with or without composite re-
liability (1 =9 studies) [19, 36, 39, 43, 53, 68, 74, 92, 94].
Kolarc¢ik et al. [68] also calculated reliability using IRT.
Morris et al. [86] used the Person Separation Index
(PSI), and Hawkins et al. [51] used a qualitative inter-
rater reliability method to examine concordance (and
discordance) between patient- and clinician-reported
HLQ scores and interview narratives. No HLQ general-
isation studies based on meta-analyses or accumulated
data were located.

3. Extrapolation inference - HLQ sources of evidence
Evidence for extrapolation from observed data to a the-
oretical construct can be extensive and is based on four
of the five sources of evidence in the Standards: test con-
tent, response processes, internal structure, and relations
to other variables.

Evidence based on test content included information
about item content and difficulty (as described by the
HLQ item intent descriptions) [19, 36, 51, 53, 74, 92,
94], response options and scoring (although this is dis-
cussed under the scoring inference), and administration
formats. Methods included expert review [92, 94];
involvement of the target audience (HLQ respondents
and users) in the development of scales and items [94];
development of construct high/low and item intent de-
scriptions [94]; comparison of respondent narratives
with item intent descriptions [51]; examination of ad-
ministration methods [94]; and item difficulty studies
[19, 36, 53, 74, 94].

Evidence based on response processes provided analyses
about what the items and scales mean to respondents
and users of the HLQ (ie., how they think about, inter-
pret and respond to the items, given their life experi-
ences) [112], and whether or not these meanings
conform to the intended theoretical construct of health
literacy [95]. Three studies investigated the ways respon-
dents cognitively engaged with the HLQ items. All
studies used the method of cognitive interviewing [51,
74, 94]. One of the studies was counted as producing
two instances of evidence based on response processes
because the interviews were conducted with both users
of HLQ data (clinicians) and respondents (patients) [51].
The only study of a translated HLQ to report investiga-
tion of response processes was the Maindal et al. study,
which conducted cognitive interviews.
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Table 5 The inferences, warrants and assumptions of the general HLQ interpretive argument, and existing sources of validity

evidence
Inferences Warrants Assumptions Sources of validity
evidence
1. Scoring HLQ scoring instructions. The 44 HLQ item responses are calculated as nine  Test content: all 11 studies
scale scores according to the HLQ scoring
instructions.
2 The nine HLQ scale scores are estimates of scores  Context is not relevant to scale score Relations to other variables:

Generalisation of other similar respondents across HLQ versions /
similar measures.

3. HLQ scales represent the elements of the nine
Extrapolation  HLQ domains.

to access, understand and use health information

interpretations across similar respondents and

no meta—analyses Oor accu-

measures. mulated data studies were
found.
Reliability: [19, 36, 39, 43, 53,
68, 74, 92, 94]

The nine scale scores account for a range of Test content: [19, 36, 51, 53,

attributes, resources and competencies required 74, 92, 94]

Response processes: [51, 74,

and services. 94]

4. Theory-
based
interpretation

The health literacy theory: descriptions of high/
low scores of the nine HLQ conceptual domains.

Health literacy theory (the nine HLQ domain
descriptions) explains the scales and items, and
the HLQ scale scores provide appropriate 94]

Internal structure: [36, 39, 43,
53, 68, 74, 86, 92, 94]
Relations to other variables:
[19, 36, 39, 5374, 92, 94]

Test content: [92, 94]
Response processes: [51, 74,

estimates of the theory.

5. Decision rules (p.28) [33]: The attributes, resources
Implications  and competencies represented by the nine HLQ
(utilisation) domains are relevant to improving health

outcomes. Data from the HLQ are useful for
informing decisions about health literacy practice
and policy. The consequences of using scale
scores to make practice and policy decisions will
result in the intended benefits. HLQ data are
sufficient for making these decisions (or there is
need for additional information) (p.18) [87].

The health literacy construct (operationalised
through HLQ scale scores) embodies a network of were located.
factors that affect health outcomes (and health

equity).

Consequences: No studies

Evidence based on internal structure described the in-
terrelationships of items within scales, and the extent to
which the items conform to the construct of that scale
[77]. Some studies used more than one method to con-
duct internal structure analyses resulting in 15 instances
of evidence based on internal structure. Confirmatory
factor analysis (CFA) [36, 39, 43, 53, 68, 74, 92, 94] and
differential item functioning (DIF) [68, 86] studies were
primarily used (n=9 studies). The Morris et al. study
also used principal component analysis (PCA) and Rasch
analysis [86] and Osborne et al. also used item-
remainder correlations and intra-factor correlations [94].

Evidence based on relations to other variables is usu-
ally derived from studies that analyse the relationships
between an instrument and other criteria [77]. However,
for a multidimensional instrument such as the HLQ
(nine scales), there must be evidence that each of the
scales is unidimensional and distinct from the other
scales (pp.38-39) [77]. The nine HLQ scales, although
related, are intended to measure different aspects of the
health literacy construct. The Standards places evidence
for discriminant validity within relations to other vari-
ables (p.16) [7], so this is how the HLQ studies that cal-
culated discriminant validity between the nine scales

were categorised (n =7 studies) [19, 36, 39, 53, 74, 92,
94]. Criterion-referenced validity was investigated by
Goodwin et al. [43] using linear regression models and
the SF-36 [22, 109] to test the strength of associations
between each of the nine HLQ scales and physical and
mental health. Huang et al. [53] did correlation studies
with the SF-12 [110] using the Spearman correlation co-
efficient. There were five studies that examined group
differences (i.e., relationships between the HLQ scales
and background characteristics such as demographic in-
formation) [19, 36, 39, 68, 74].

4. Theory-based interpretation inference - HLQ sources of
evidence

Evidence for the theory-based inference can also rely on
evidence based on fest content, response processes, in-
ternal structure, and relations to other variables. How-
ever, instead of the focus being on whether or not the
scale scores account for the scope of the health literacy
construct (extrapolation inference), the focus for the
theory-based interpretation inference is on evidence to
support scale scores as estimates of the theory. That is,
the focus is on evidence for the extent to which a scale
score estimates a person’s or population’s level of
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attributes, resources or competencies associated with
that HLQ domain. Evidence, therefore, relies heavily on
test content and response processes to understand the
cognitive connection between the HLQ domains and the
items and scales. Often these are qualitative studies
undertaken during development (e.g., expert review, and
information feedback or cognitive interviews with pa-
tients, community members or users) [51, 74, 92, 94].
The HLQ authors wrote item intent descriptions (i.e.,
descriptions of the meaning and difficulty), which are
useful for determining if respondents are engaging
with the items as intended [94]. The item intents
and domain descriptions are particularly useful for
translation or adaptation studies where equivalence
of meaning and measurement is essential for the
integrity of score interpretation and use within and
across cultures [68, 74, 92].

5. Implications (or utilisation) inference - HLQ sources of
evidence

Evidence to support this assumption is based on the
consequences of using the data to inform decisions and
actions [7, 12, 54, 63, 72]. The Ophelia (Optimising
Health Literacy and Access) process uses HLQ data in
needs assessments to support communities (e.g., health-
care organisations, community healthcare, local and fed-
eral governments) to identify health literacy needs and
assets. Interpretations of these data have influenced deci-
sions about interventions and health system improve-
ments [1, 13, 14, 1618, 42, 57, 66, 67] but evidence of
the extent and, particularly, the effectiveness of this use
of HLQ data in these and other contexts is needed.
Comprehensive pre-post evidence of the outcomes of
health literacy interventions informed by HLQ data are
still being generated.

Gaps in validity evidence

Validation is an ongoing process of checking that the in-
terpretation and use of a PRO assessment’s data are valid
for each new context, and so generation of validity
evidence for the use of HLQ data in different contexts is
ongoing. There is incomplete evidence for the general-
isation (except for reliability) and implications infer-
ences. Also, the HLQ has been translated to more than
30 languages since 2013 but evidence based on response
processes (how people engage with, think about, inter-
pret, and respond to the items) was found in only one
HLQ translation study [74]. Although it is known that
other response process testing has taken place, this evi-
dence has not been published. This is the most obvious
gap in evidence required to support the adequacy and
appropriateness of HLQ score interpretation and use in
other language and cultural contexts.
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Discussion

This study integrates validity testing theory and method-
ology from education and psychology with measurement
research in health. Kane’s five inferences and associated
warrants and assumptions were demonstrated in relation
to the HLQ, a PROM based on a theoretical construct.
Existing HLQ validity evidence was collated within the
Standards’ five sources of validity evidence and mapped
to the five inferences in the HLQ interpretive argument.
Further research is required to synthesise and evaluate
the evidence to determine a validity argument for the
HLQ general interpretive argument, and for each stated
purpose of HLQ data. Table 5 provides the basis for fu-
ture validity testing research in health measurement for
the evaluation of evidence for validity arguments in rela-
tion to the five inferences for PROMs that assess theor-
etical constructs in health.

Collation and categorisation of existing sources of val-
idity evidence for the HLQ shows that some sources of
evidence have been published for HLQ scoring, extrapo-
lation and theory-based interpretation inferences but
minimal evidence is available for the generalisation and
implications inferences. The HLQ is a relatively new
measurement instrument that has been quickly taken up
for use in a wide range of studies in more than 60
countries. The development and publication of validity
evidence has not kept pace with the application of the
HLQ in practice. However, since the literature review
for this study was conducted, more articles presenting
evidence for the HLQ have been published [1, 2, 11, 13,
21, 66, 73, 89, 96, 107, 108].

For translations of the HLQ, gaps mainly exist for evi-
dence based on response processes. Many HLQ translation
teams did conduct cognitive interviews but the processes
and outcomes of this testing have not been published. Evi-
dence based on internal structure has been generated for
translated HLQs through CFA to confirm that the rela-
tionships between HLQ items and scales in different con-
texts behave in comparable ways to the English-language
HLQ items and scales. However, full analyses of measure-
ment invariance comparing data from translated and ori-
ginal versions of the HLQ using, for example, multiple-
group confirmatory factor analysis are lacking. This type
of analysis is essential if cross-cultural data comparisons
are to take place [14]. Evidence based on relations to other
variables is common for the HLQ because of the decision
in this study to categorise calculations of discrimination
between each of the nine scales under discriminant valid-
ity: that is, although the nine scales represent the overall
construct of health literacy, analyses should show that
each scale is distinct from the other scales. However, it
should be noted that there are limited studies of conver-
gent and discriminant validity with other constructs in the
nomological network of health literacy.
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Validation planning

The findings of this study are important because they
demonstrate that validity testing theory and method-
ology from education and psychology can be applied to
the development, testing, and retrospective evaluation of
a theory-based health literacy measure, and can poten-
tially be applied to other self-report PROMs [15, 85].
This study retrospectively collated existing sources of
validity evidence to inform the direction of future HLQ
validity studies and research. However, the findings from
this study can also be used to prospectively inform the
types of evidence needed to determine the extent to
which data from new PROMSs are valid [15]. Invalid data
can lead to ill-informed decisions about people’s health
[70, 111]. If any one of the inferences in an interpretive
argument is not supported by evidence, then the data
are invalid. For example, the HLQ scoring inference as-
sumes that users will score the HLQ as intended. If not,
then all subsequent inferences are implausible, and the
data are invalid and cannot be used for the intended
purpose. There is currently no validity evidence to sup-
port alternative scoring strategies for the HLQ, such as
developing a single total score. Messick emphasised that
the appropriateness, the meaningfulness and the useful-
ness of score-based inferences must be evaluated, and
this is essential for determining how decisions based on
PROM data will benefit or perhaps disadvantage people
(58, 75, 82, 91].

Quantitative and qualitative research address different
aspects of validity testing

Quantitative analyses can confirm the psychometric
properties of an instrument, but these data do not
explain how people interpret and cognitively respond to
items or the consequences of data-based decisions [54,
58, 70]. For example, during the translation process of a
PROM from one language to another, there is a risk of
unintentionally jeopardising measurement equivalence
through introducing construct-irrelevant variance or of
not noticing that there is construct underrepresentation
in the new culture [38, 44, 49]. Qualitative research
methods are used to investigate the transference of test
content to another language and to understand the
response processes of the target population when they
engage with the translated instrument’s items [24, 60,
93, 95, 102]. The use of validity testing theory and meth-
odology in PROM validation practice enables systematic
approaches to generating the sources of evidence that
are most important for the PROM’s intended score in-
terpretation and use [25, 111].

Limitations and strengths of this study
A limitation of this study is that it does not evaluate
existing HLQ validity evidence to develop a validity
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argument for the HLQ or to determine gaps in evidence
to support HLQ data for decision making in different
contexts and for different purposes. Future research for
the HLQ will involve more detailed analyses of the out-
comes of the studies reviewed. The predominant
strength of this study is that it demonstrates that well-
developed theory and methodology from education and
psychology can be applied to validation practice for
PROMs. This study was retrospective in nature, but the
process can also be used prospectively for validation
planning and testing of newly developed PROMs.

Conclusions

PROM validation practice needs to evolve from referring
to validity as a property of a measurement instrument to
understanding that validity refers to the data-derived
inferences that influence decision making. This study
demonstrated a process for systematic and transparent
validation planning (i.e., build an interpretive argument
outlining inferences, warrants and assumptions) and col-
lation of relevant existing validity evidence, using the
HLQ as an example PROM. Such a process enables
PROM developers and users to then synthesise evidence
and evaluate the extent to which the evidence supports
the appropriateness, meaningfulness and usefulness (i.e.,
the validity) of the data for making decisions about the
health and care of individuals, groups and populations in
different contexts.
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