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INTRODUCTION

Unwarranted variation in the quality of care
remains a pressing issue for health systems
globally." In this context, there is a growing
need for well-grounded quality indicators
that help inform decisions by patients (eg,
when choosing a provider), policy makers
(eg, for accountability purposes and quality-
based payment) and providers (eg, to stim-
ulate benchmarking and improvement).”
However, studies repeatedly report low or no
correlations across healthcare quality indi-
cators™ leading to seemingly paradoxical
results when different indicators are used
for constructing league tables.®” Is this result
surprising or is it to be expected?

Quality indicators can either be conceptu-
alised as reflective (also called the ‘psycho-
metric’ approach to measurement) or as
formative (also called the ‘clinimetric’
approach to measurement).® ¥ With reflec-
tive indicators, the indicator values are tacitly
assumed to be reflections of quality as a
single underlying property of a provider—in
this case, correlations between indicators are
expected. In contrast, with formative indi-
cators, indicator values are understood as
representations of different aspects of quality
which, when taken together, form a provid-
er’s quality of care profile.

While the distinction between formative
and reflective indicators has attracted much
debate in psychometrics,® ' in health services
research, assumptions about measurement
have not been discussed as extensively as
necessary. So far, discussions have been limited
to specific fields, for example, composite
indicators of healthcare quality11 or patient-
reported experience measures.'” The under-
lying issue and the broader implications for
quality measurement have, however, never
been brought together.

In this paper, we argue that the distinction
between reflective and formative indicators
has important implications for the selection

and interpretation of quality measures. If
quality indicators are wrongly conceptualised
as reflective although they are actually forma-
tive, valid indicators might be discarded® '®
or conclusions about a provider’s quality of
care may be misguided.'* Next, we highlight
key arguments why quality indicators should
typically be conceptualised as formative. We
then bring together practical implications
of formative quality indicators for indicator
selection, rankings based on composite indi-
cators, different methods for quality measure-
ment and the use of tracer conditions.

THE CASE FOR FORMATIVE QUALITY
INDICATORS

The reflective approach to measurement
assumes that indicator values reflect a
common, underlying property (eg, of an
individual or an organisation) and should
therefore be highly correlated.®” This is often
the case in psychometrics, for example, when
a person’s general intelligence determines
how well she or he does in various cognitive
tests (eg, reasoning, knowledge, working
memory)."”” In contrast, with the formative
approach to measurement, the goal is to
measure a combination of features and thus
the indicators need not be correlated.® ¥ A
typical example is the Apgar score, an assess-
ment of the state of a newborn infant based
on five components (respiratory effort,
heart rate, muscle tone, reflexes, colour).16
Whether or not these components are corre-
lated has no bearing on the usefulness of
the Apgar score. Figure 1 illustrates the two
different approaches to measurement.

In many cases, quality indicators are
formative: they do not reflect a single under-
lying property but rather different aspects
of quality, which do not necessarily have a
common cause and thus are not expected
to be correlated.” "' '* For example, quality
of care frameworks are typically multidimen-
sional, distinguishing between, for example,
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Figure 1 Two fundamental concepts for measurements. Reflective indicators (left) reflect an underlying property of an

individual or an organisation. For example, different indicators of cognitive ability (reasoning, knowledge, working memory)
reflect an individual’s general intelligence. Formative indicators (right) measure a combination of features of a phenomenon of
interest. For example, the Apgar score summarises five components of a newborn infant’s health (respiratory effort, heart rate,

muscle tone, reflexes, colour).

the effectiveness, safety and patient-centredness of care.”
A provider that achieved desirable patient outcomes
(effectiveness) may not necessarily have provided care in a
responsive and respectful manner (patient-centredness).
Moreover, even within the same quality dimension, a
provider may do well in one aspect of care, but less so in
another. For instance, a patient may have been provided
with information about different treatment options (one
aspect of patient-centredness), but the staff may not have
answered his or her questions clearly (another aspect of
patient-centredness).

Evidence about (the strength of) correlations between
different quality measures is inconsistent. While some
studies report significant correlations between indica-
tors,'” others report low or no correlations across pairs
of measures.” This suggests that quality of care should
not be seen as a single underlying property of a provider
but rather as a combination of various quality aspects
that should consequently be measured using formative
indicators.

FORMATIVE INDICATORS FOR QUALITY MEASUREMENT:
PRACTICAL IMPLICATIONS

Indicator selection

Depending on whether indicators are conceptualised
as formative or reflective, different criteria are appro-
priate for indicator selection. Quantitative psychometric
methods (eg, item—total correlations, internal consist-
ency, factor analysis) have repeatedly been used to eval-
uate quality indicator sets, especially for patient-reported
indicators.'* ¥ '* However, quantitative psychometric
methods would only be appropriate with reflective indi-
cators,8 912 thus implicitly assuming that quality of care

is a single underlying property of a provider. As we have
argued above, this assumption seems questionable.

If quantitative psychometric methods of indicator selec-
tion are applied although the indicators are formative,
important aspects of quality of care could be omitted.” 13
In a development of an asthma quality of life question-
naire,19 for instance, the authors contrasted two different
selection methods: first, item selection based on patients’
opinions and, second, item selection based on quan-
titative psychometric properties. While 20 items were
common to both selection methods, several items that
mattered highly to patients would have been excluded
if item selection had solely been based on quantitative
psychometric criteria.

With formative indicators, indicator selection should
be guided by the criterion of content validity, which is
defined as the degree to which indicators represent all
relevant aspects of the targeted quality topic properly.'* *’
A contentvalid indicator set enables users of measure-
ment results such as patients, providers and policy
makers to draw appropriate conclusions about a provid-
er’s quality with regard to the measured quality topic. To
assure content validity of an indicator set, it is important
to clearly specify the relevant content domains and to
select indicators commensurate with these domains by
involving stakeholders.*

Rankings based on composite measures of quality

The issue of formative versus reflective indicators also
has implications for the construction of composite meas-
ures that aggregate multiple indicators into a summary
measure. In many countries, they are widely used to
provide an overview of performance and thus facilitate
public reporting and comparisons between providers
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(eg, in the form of rankings or league tables).”' ** To
ensure fair comparisons, it is essential to compare ‘like
with like’. However, until 2021, the Centers for Medicare
& Medicaid Services (CMS) star rating used to compare
hospitals on very different numbers and different types
of indicators.® The star quality rating system introduced
by the CMS provides a single public measure of hospital
quality. For this measure, various quality indicators
are aggregated into one measure per hospital, which
is displayed in terms of one to five stars. However, such
comparisons of providers based on different sets of indi-
cators would only be fair if each indicator measured the
same underlying property overall—the core assumption
of reflective indicators.

In fact, however, for CMS star ratings, analyses have
shown that using different sets of indicators systemat-
ically disadvantages some groups of hospitals (eg, the
more measures a hospital reported, the less likely it was
to obtain five stars'!). In Germany, empirical compar-
isons of different systems of hospital rankings showed
that changing the indicator set can result in consider-
able shifts in relative rankings of hospitals, even from
the top to the bottom half of the group or vice versa.’
Moreover, conclusions based on single indicators need
not match conclusions based on composite indicators. In
fact, research shows low correlations between composite
indicator value and component indicators of process of
care, readmissions, mortality, efficiency and patient satis-
faction.” !

These results are again well in line with the idea that
quality of care is multidimensional and that quality indi-
cators should be understood as formative. With forma-
tive indicators, measurement results based on different
(sets of) indicators are not expected to align. In other
words, different indicator sets should not be expected to
produce the same ‘(quality) signal’. Thus, with formative
indicators, comparisons should be based on the same set
of indicators so as to be fair.

Different methods, different results?
A formative perspective on quality measurement may
also shed some light on why different methods for quality
appraisal may produce different results. A good example
is the Care Quality Commission’s Intelligent Monitoring
(IM) toolin the UK, which was devised to prioritise quality
inspections in hospitals which were expected to perform
poorly based on quantitative risk scores. Research found,
however, that the risk scores produced by the IM tool
failed to predict the inspection-based quality ratings.*
While the authors discuss several explanations for this
gap—the IM tool might be too simplistic, too coarse or
the inspections might be unreliable*—there may also
be another explanation: quality was (implicitly) concep-
tualised as reflective although it is actually formative.
The use of quantitative risk scores to prioritise hospi-
tals for inspection assumes a single underlying ‘hospital
quality’ that will be reflected in both the risk scores and

the inspection-based quality ratings—in other words,
assuming reflective indicators.

However, did the inspections and the IM tool actually
measure the same things? The risk score was based on
about 150 indicators that were intended to represent
key risks to the quality of care, covering among others
mortality rates, waiting times and whistleblower reports.
The inspection teams, on the other hand, rated various
individual hospital services against five ‘key questions’
(Is the service ‘safe’, ‘effective’, ‘caring’, ‘responsive
to people’s needs’ and ‘well led’?). These service-level
ratings were then aggregated to assign hospital-level
ratings.”” Thus, both the risk score and the inspection-
based rates are in fact complex, heterogeneous composite
indicators. Since the components of these composite
indicators differed, it is not surprising—from a forma-
tive perspective on measurement—that the two methods
‘formed’ different pictures of quality. We suggest that the
more similar the criteria underlying these two composite
indicators are, the higher they will be correlated.

Tracer conditions: reflective indicators by another name?

In analysing healthcare delivery, Kessner et al's ‘tracer
concept’ has been influential: the premise is that a
selected set of health problems could serve as ‘tracers’ of
the general quality of care** and thus enable profiling the
strengths and weakness of services delivery.”” According
to Kessner, tracers should be chosen based on specific
criteria, such as that they are well defined and easy to
diagnose, have high prevalence rates and represent a
cross section of patient age and sex groups and a variety
of medical care activities.* Although studies suggested
caution in extrapolating from the management of tracer
problems to the overall quality of care,”® the ‘tracer’
concept is still widely used.”?’

So under which conditions is extrapolating from the
results of a set of indicators to quality of care in other
areas warranted? Only under the assumption of reflective
indicators. Inferences from the measured to unmeasured
health conditions would only be logically warranted, if
quality of care were delivered equally across all tracer
conditions (ie, has a single underlying cause).”® Again, it
seems doubtful that quality of care is a single property
underlying the tracers and non-tracers. In fact, a provider
might focus particularly on tracer diagnoses, neglecting
other conditions.*® Accordingly, the strong assumption of
a common underlying cause that drives the management
of all health conditions in the same fashion for all tracers
appears logically and empirically questionable. Thus, we
caution from extrapolating conclusions from a given set
of indicators to other unmeasured aspects of quality of
care.

Of course, prioritisation of conditions for which quality
measures should be implemented is always necessary
as not all aspects of healthcare delivery can and need
be measured with limited resources. We suggest that
the selection of conditions should be based on explicit
criteria to ensure that the construct(s) of interest are
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actually targeted. Importantly, quality of care in these
prioritised health conditions cannot be taken as an indi-
cation of quality of the entire provider or of the entire
health system.

CONCLUSIONS

Underlying assumptions of quality measurement and
their consequences have not been discussed as exten-
sively as necessary. Decisions on whether quality measures
are conceptualised as formative or reflective have impor-
tant implications for the selection and interpretation of
quality indicators. Because there is little reason to believe
in one underlying cause affecting the results of all indica-
tors of a set and because different quality indicators are
typically not highly correlated, we suggest that formative
indicators as measures of quality of care are frequently
appropriate. Developers of quality indicators should thus
select indicators primarily based on how well they repre-
sent the targeted quality topic (ie, ensure high content
validity of the indicator set) rather than with emphasis
on psychometric properties. Also, providers, patients
and policy makers and other users of quality measures
should be aware that different indicator sets, different
measurement methods and different assessment criteria
are likely to show different pictures of quality rather
than converging on a single underlying ‘quality signal’—
different criteria are bound to yield different results.
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