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Are more responsive depression scales really superior depression scales?
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1. Introduction
In contemporary clinical practice and research, many
different instruments are used to measure depression
severity. Santor et al. [1] identified no fewer than 280 scales
developed in the last century, many of which are still in use.
The responsiveness of these various depression scales to
treatmentdand the comparison of responsiveness among
scalesdhas become an important research topic. Responsiveness is defined as a scale’s ability to detect clinical change
and to measure the true effect of treatment on depression
severity [2]. There are numerous ways to assess and compare
responsiveness. In this issue, Kounali et al. [3] introduce a
meta-analytic method that allows to compare the responsiveness of different scales by constructing a network of randomized trials (i.e., scales can be compared across different data
sets). In their proof of principle analysis, the authors examine
instruments including the Patient Health Questionnaire
(PHQ-9) [4] and the Beck Depression Inventory (BDI) [5],
concluding that some scales perform better than others.
This is consistent with the literature: responsiveness is
often treated as a psychometric property [3,6], and scales more
responsive to treatment have been advanced as superior scales
that should be used in clinical trials [3,7,8]. Bech [8], for
instance, has called for the use of the six-item subscale of
the Hamilton Rating Scale for Depression (HRSD-6) instead
of the 17- and 21-item versions because, among other reasons,
‘‘fewer patients are then needed to identify antidepressant effect in controlled trials’’ (p. 310) (see also [9]). Similarly, Kounali et al. [3] advance that ‘‘responsiveness [.] can help guide
the choice of outcome measures in clinical trials’’.
This line of reasoning, that has crucial implications for
future research, relies on a strong assumption: that the most
responsive depression scales provide valid measures of
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patients’ improvementdthat they adequately assess clinical
change. We elucidate below why this is not the case and
why scale responsiveness alone should not be treated as
inherently desirable.

2. What does responsiveness measure
Faced with the challenge to assess whether patients are
doing better over the course of treatment, depression
severity is commonly operationalized as a sum of depression symptoms (rating scales add up all symptoms to a total
score), and the decrease of this sum score is understood as a
measurement of patients’ improvement. The responsiveness
of a scale is its ability to detect this clinical change. Imagine we enroll 200 patients with an average of 19 points
on the BDI at baseline and an average of 13 points after
8 weeks of treatment. Consistent with the literature, we
interpret the reduction of 6 points as the BDIs responsiveness, which we can standardize to compare it to the responsiveness of other scales. But do these 6 points adequately
reflect clinical change? As we will see below, this conceptualization rests on three implicit assumptions of unidimensionality, temporal invariance, and content validity that are
unlikely to hold in depression scales.
2.1. Lack of unidimensionality and temporal
measurement invariance
Our understanding of the sum of BDI symptoms as measurement of one underlying condition (depression) requires
the BDI to be unidimensional. The same holds for interpreting the change in total scores over time as measurement of patients’ depression improvement. Unidimensionality means
that all BDI symptoms such as crying, loss of interest in
sex, agitation, and feelings of guilt should measure the same
underlying disorder depression. In psychometric terms, we
expect that a single factor accounts for (nearly) all covariance
among symptoms so that symptoms are conditionally independent when controlling for the factor. Half a century of
psychometric literature contradicts the notion of unidimensionality [10e12]: virtually all depression scales are
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multifactorial in depressed samples, including shorter instruments like the PHQ-9 [6]. (Note that unidimensionality and
higher levels of internal consistency have been reported in
healthy or mixed populationsdoften samples at exit timepoints of clinical trials [10]dbut not for depressed populations.) But if unidimensionality does not holddif the BDI
measures a set of (somewhat related) constructsdwhat does
a responsiveness of 6 points mean exactly?
Second, our interpretation of a 6-point change as actual
improvement of the patients’ depression requires temporal
measurement invariance (MI): that the relationship between
depression symptoms and the underlying construct that is
measured (depression) does not change over time [13]. If
MI holds, the 19 points at baseline have the same psychometric meaning as the 13 points 8 weeks later, and changes
in the BDI sum score over time represent actual differences
in the (set of) construct(s) we track. There are varying degrees to which MI can be violated, and depression scales
assessed in clinical trials consistently fail to meet the most
basic level of MI: the number of factors required to
describe the covariance among symptoms changes systematically over time [10]. This means that our observed difference of 6 points does not adequately reflect changes of the
underlying (set of) construct(s) the BDI supposedly measures and offers limited or even misleading insights into patients’ progress.
Taken together, there is nothing wrong with the mere
mathematical operation of subtracting 13 from 19 that results in 6. However, advancing this difference of 6 points
as valid measurement of clinical changedwhich is exactly
how responsiveness is defined (e.g., [6])dseems hardly
defensible because the difference of sum scores describes
multidimensional constructs that change over time.
2.2. Content validity
A pragmatist may try to salvage the situation by suggesting the BDI sum (and its change) to be a mere index score
of problems (a formative latent variable) instead of a measurement of depression (a reflective latent variable)
[10,14,15]. In the case of responsiveness, such a solution
would be short lived because the lack of content validity
of depression rating scales amounts to another main challenge for interpreting more responsive scales as psychometrically desirable scales.
Depression instruments differ substantially regarding
their symptom content, which is the main reason that scales
show different rates of responsiveness. The BDI, for
example, captures primarily cognitive symptoms like pessimism and worthlessness, whereas the HRSD focuses on somatic symptoms like sexual dysfunction, and the Center for
Epidemiological Studies Scale includes frequent crying,
talking less, and perceiving others as unfriendly. None of
these symptoms appear in criteria for an episode of major
depression (MD) as listed in the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) [16], which are in turn
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captured by the PHQ-9. Considering these pronounced differences, it is not surprising that different depression scales
measure different constructs [10,12,17], and various studies
have shown that choosing a specific depression scale over
another one can substantially change results of empirical investigations [1,18,19,20].
This raises the question whether short scales like the
PHQ-9 or the HRSD-6 that have been suggested to be superior scales based on their responsiveness to treatment
[3,6,8,9] possess adequate content validity [21]dwhether
they capture all relevant facets of depression. Responsiveness is defined as detecting clinical change, which requires
to measure most clinically relevant problems patients
exhibit. Considering the heterogeneity of the depressive
syndrome, it is unlikely that short scales can easily fulfill
this requirement. Concentration problems, for instance,
have been shown to be among the most debilitating and
central depression symptoms [14,22], but are not captured
by the HRSD-6. The PHQ-9, in turn, does not assess anxiety or irritability that are not only common and debilitating
problems among depressed patients, reduce remission rates
and prolong remission, but are also markers of a more severe, chronic, and complex depressive illness [23e25].
It has also been suggested that shorter scales like the
HRSD-6 are more valid measures of clinical change than
longer ones [9] because antidepressant treatment often
adversely impacts on depression symptoms such as sleep
and weight changes, sexual dysfunction, and suicidal ideation. I agree that the full HRSD is indeed sensitive to picking
up side effects of antidepressant treatment [26]dbut if antidepressant treatment substantially exacerbates existing problems of depressed patients, using a scale that ignores these
problems contradicts the very definition of responsiveness
as detecting clinical change. Imagine we query our 200 patients about 30 relevant problems at enrollment and 8 weeks
later simply remove all items from our new scale on which
patients did not improve; this would result in a highly responsive scale. But this instrument would not capture patients’
clinical improvement, it would merely conceal problems
depressed individuals still struggle with after the clinical trial
ends. In addition, our scale would be biased by the type of
treatment: we would get a rather different scale after 8 weeks
of treatment with atypical antidepressants compared to
8 weeks of cognitive behavioral therapy.
A final example elucidates that responsiveness depends
on the assessed symptoms. In a recent study, Arnow et al.
[27] investigated the response of patients with melancholic, atypical, and anxious depression to three antidepressant drugs and found no differences among groups
regarding treatment response. They queried patients via
the Quick Inventory of Depressive Symptoms 16 to
examine treatment response that only captures the 9
DSM-5 criterion symptoms of MD, while patients were
diagnosed with subtypes of MD defined by problems that
go beyond these nine symptoms, including despair for
melancholia and paralysis for atypical depression. While
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DSM symptoms of MD certainly play an important role
for the well-being of patients exhibiting specific depression subtypes, they are not sufficient to adequately capture
severity or treatment response, and an analysis of a broader range of symptomsdfor instance, via the Inventory of
Depressive Symptomatology 30dmay have altered study
results significantly.

3. Conclusion
We set out to explore whether responsiveness of depression
scales
adequately
captures
patients’
depression
improvementdwhich is necessary for the routine interpretation of more responsive scales to be psychometrically superior
scales. This is unlikely to be the case for a majority of scales as
three key requirements are violated: unidimensionality, temporal MI, and adequate content validity. Responsiveness is
moderated by the particular symptoms instruments encompass, and short scales in particular are prone to ignore relevant
aspects of the clinical syndrome. This may explain why patients’ recovery of impaired functioning often lags behind
about half a year after symptomatic remission [28].
Multivariate analyses of scales that capture a broad
range of depression symptoms may provide better insights
into how patients are doing in clinical trials [26,29].
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