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Major depressive disorder (MDD) has the highest burden of all mental health disorders. It affects more
than 300 million people worldwide and is a leading cause of disability. Beyond the classical focus on
increased negative emotions, self-referential thoughts may play a crucial role in depression (1, 2). Indeed,
individuals with MDD tend to interpret their experiences with a negative cognitive bias toward the self,
have higher levels of self-consciousness in relation to depression severity, and have enhanced memory for
one’s own negative personality traits (3, 4). Moreover, the neural architecture underpinning the tendency
to overgeneralize self-blaming in MDD has recently been elucidated (5), and this aberrant self-referential
processing may be an important factor in the mechanism of action of antidepressants (while shifting the
focus from the self to the external environment and enhancing positive self-referential processing) (6).

Changes in self-perception and changes in the disease or treatment effect reappraisal over time
may have an impact on self-assessment of MDD.

The most widely used self-report scale to measure depression and assess treatment efficacy is the
BDI (Beck Depression Inventory). Its psychometric properties allow accurate discrimination between
depressed and non-depressed populations and a good estimation of depression severity (7). Longitudinal
dataare often collected to assess changes in the BDI scores, and it is usually assumed that the scale measures
MDD in the same way over time (longitudinal measurement invariance. However, the assumption of
longitudinal measurement invariance may sometimes be compromised and impact conclusions (8).

Our belief is that treatment has a direct effect on outcomes but also an indirect impact via
treatment-induced changes in appraisal in the interpretation of the items of the scale, or even the
concept of being measured (depression). For example, Fokkema and colleagues (9) suggested, using
confirmatory factor analysis on the sample of the National Institute Mental Health Treatment of
Depression Collaborative Research Program (n = 155), that participants got better at assessing their
levels of depressive symptoms and have become also more aware of them after treatment.

This is supported by the recent demonstration, on the basis of influential randomized controlled trials
in the field such as sequenced treatment alternatives to relieve depression (STAR*D) or Netherlands
study of depression and anxiety (NESDA) studies (n = 3,509). These studies showed that the instruments
analyzed in this report [Hamilton Rating Scale for Depression, Inventory of Depression Symptomatology
(IDS)-Clinician rated, Quick Inventory of Depression Symptomatology, and IDS-Self Rated] did not assess
a single underlying construct and did not measure the same (set of) construct(s) in the same way across
time. This could be indicative of reconceptualization explained by changes in depressions perception and
meaning before and after treatment (10). Hence, we support the opinion that treatment effect (considered
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as “true change”) may be underestimated (or overestimated) due to a
reappraisal of the disease and treatment impact.

This raises an important question regarding reliable and
unbiased depression assessment since the influence of MDD
and treatment on self-evaluation changes over time may lead to
draw erroneous conclusions regarding treatment efficacy. If we
study treatment efficacy using a method assuming no appraisal
modifications over time, we might not optimally assess outcomes.

Response shift (RS) reflects the patients’ changes in the meaning
of their self-evaluation [beyond the evaluation of the construct
the patient-reported outcomes (PRO) aims to measure]. It allows
disentangling true change and modification of self and disease
perception over treatment course, and offers better understanding
of those changes in PRO assessment (11-13).

The study of RS can help to detect changes in patient’s
reappraisal of his/her symptomatology and to identify patient’s
subgroups that may be vulnerable to poor unchanged perceived
improvement despite objective improvement observed by the
clinician. RS has already been widely studied in quality of life
research in several clinical studies in oncology or neurology, but
to date there are very few empirical studies in MDD (14, 15).

RS is currently operationalized in three different forms:

i) Recalibration: change in the respondents internal standards of
measurement (e.g., change in the interpretation of the response
categories of items of the scale). For instance, after 6 months of
treatment, “feeling guilty most of the time” does not correspond to
the same level of guilt than at diagnosis. This can also occur when
patients get better at assessing their level of depressive symptoms.
For example, three recent studies (10, 16, 17) using Structural
Equation Modeling (SEM), which depicts relations among
observed variables and latent variables (construct), demonstrated
the impact of recalibration on self-rated depression levels. In
a clinical trial comparing antidepressants and psychotherapy
(n = 155), recalibration RS caused overestimation of the
depressive symptomatology after treatment (i.e., underestimation
of true change) as compared to pre-treatment assessment (10).
Furthermore, the authors reported that patients who received a
psychotherapy experienced RS to a greater extent than patients
who received medication. Elhai and colleagues found clear
recalibration signs suggesting underestimation of true change in a
sample of 1,025 depressed adult patients (16). Wu and colleagues
evidenced recalibration on BDI scores (primarily in negative
attitude factor) in a sample of 320 adolescents but in an opposite
direction (BDI-II factor scores underestimated in that study) (17).
Reprioritization: change in the importance of different factors
of depression, more precisely changes in relative importance of
component domains (e.g., performance impairment becoming
more important than sad mood) in constituting the target
construct (depression). Reprioritization might occur when a
subject experiences a particular life or health event that changes
his/her priorities or the attention drawn to several particular
symptoms rather than others. The results reported in the
literature can be heterogeneous. While Fokkema and colleagues
(9) and Elhai and colleagues (16) showed reprioritization, Wu
and colleagues (17) did not. This discrepancy may be explained
by the differing population samples with a more prominent
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perception of treatment effect as a relevant health event in
clinical sample of depressed adults (in the two former studies)
than in non-clinical student sample (in the latter).

iii) Reconceptualization: change in the patient’s definition of what is
being measured (respondents redefine the concept of depression
and which components are contained in the construct). For
example, after depression remission, a patient considers the items
related to previously unrecognized somatic factors as an important
part of depression. Literature about reconceptualization in MDD
is rare so that it is difficult to assume how it can influence true
change in MDD trials.

Two main approaches have been proposed to detect and
estimate RS:

1) Methods based on specific study design including either specific
measurement tools such as the Quality of Life Appraisal Profile
(QOLAP) or retrospective ratings of baseline assessment
(thentest), and qualitative interviews (18-20),

2) Statistical methods, including SEM, Item Response Theory (IRT),
and Rasch Measurement Theory models (RMT), that can be used
to analyze data and do not require a specific design (12, 21).

A recent scoping review (22) has shown that the most commonly
used approaches were SEM and the thentest. SEM enables detecting
all forms of RS (recalibration, reprioritization, reconceptualization).
The thentest can detect recalibration RS thanks to a retrospective
evaluation of a previous assessment, but is prone to recall bias. Other
methods have been proposed such as IRT and RMT for recalibration
and reprioritization RS detection at the item-level, or relative
importance analysis based on logistic regression for reprioritization RS
detection at the domain level (23). SEM operationalizes RS as changes
in SEM parameters over time as follows: change in intercepts (uniform
recalibration), residual variances (non-uniform recalibration), factor
loadings (reprioritization), or factor structure (reconceptualization).

We wish to underline the value of RS analysis in former or future
clinical data in order to estimate and account for under- or over-
estimation of true change as well as to identify clusters of patients
more prone to have a self-reported under- or over-estimation of
their depressive symptomatology. Randomized clinical trial (RCT)
methodology could be improved by integrating more baseline
descriptive data to get more insight into patients’ experience over
the treatment course using RS analyses. According to the model of
Sprangers and Schwartz (11), RS usually depends on a catalyst (e.g.,
health event) on several individual’s characteristics, such as existing
beliefs, expectations, goals, and psychological mechanisms (e.g.,
behavioral, cognitive, and affective coping processes). For example,
paying attention to personal goals, through personal goal attainment
scaling (GAS), may be of importance in RCT for MDD since goal
definition and perception is relevant for MDD prognosis and is likely
to be linked with RS (24, 25). Hence, it could be of value to collect
variables related to underlying personality, potential malignant self-
regard, insight, illness perception, and beliefs related to medical
history (chronicity, resistance, etc.) to better interpret self-reported
change and RS occurrence, if appropriate. One can assume that some
patients with some types of personality are more prone to change
their evaluation over time, while other may be more “persistent” in
their evaluation, and that baseline coping style has a great influence
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on reappraisal process. After treatment, an analysis of lived experience
perspective with qualitative approaches (e.g., semi-structured
interviews) may help to find narrative descriptions reflecting and
explaining changes in values and internal standard (26).

Moreover, studying RS effect (especially reprioritization or
reconceptualization) may help in focusing on residual symptoms
whose relative importance depends on the patient’s personal objectives
and priorities and may change over time. Detection of reprioritization
or reconceptualization RS may indeed highlight changes in the
importance of some clinically relevant residual symptoms that may
otherwise go undetected and increase risk of relapse. Eventually, RS
may depend on the factors that are more sensitive to it (e.g., negative
attitude, performance impairment, or self-blame) and on the type of

REFERENCES

1. American Psychiatric Association. Diagnostic and statistical manual
of mental disorders: DSM-5. Washington, D.C: American Psychiatric
Association (2013). doi: 10.1176/appi.books.9780890425596

2. Zahn R, Lythe KE, Gethin JA, Green S, Deakin JE, Young AH, et al. The role
of self-blame and worthlessness in the psychopathology of major depressive
disorder. ] Affect Disord (2015) 186:337-41. doi: 10.1016/j.jad.2015.08.001

3. Smith TW, Greenberg J. Depression and self-focused attention. Motiv Emot
(1981) 5(4):323-31. doi: 10.1007/BF00992551

4. Banos R, Medina P, Pascual J. Explicit and implicit memory biases in
depression and panic disorder. Behav Res Therap (2001) 39(1):61-74. doi:
10.1016/S0005-7967(99)00158-8

5. Green S, Lambon Ralph MA, Moll ], Zakrzewski ], Deakin JE Grafman J, et al. The
neural basis of conceptual-emotional integration and its role in major depressive
disorder. Soc Neurosci (2013) 8:417-33. doi: 10.1080/17470919.2013.810171

6. Komulainen E, Heikkilda R, Nummenmaa L, Raij T'T, Harmer CJ, Isometsa E,
et al. Short-term escitalopram treatment normalizes aberrant self-referential
processing in major depressive disorder. ] Affect Disord (2018) 236:222-9.
doi: 10.1016/.jad.2018.04.096

7. Wang YP, Gorenstein C. Psychometric properties of the Beck Depression
Inventory-II: a comprehensive review. Braz ] Psychiatry (2013) 35(4):416-31.
doi: 10.1590/1516-4446-2012-1048

8. Edwards MC, Houts CR, Wirth R]. Measurement invariance, the lack
thereof, and modeling change. Qual Life Res (2018) 27(7):1735-43. doi:
10.1007/s11136-017-1673-7

9. Fokkema M, Smits N, Kelderman H, Cuijpers P. Response shifts in mental
health interventions: an illustration of longitudinal measurement invariance.
Psychol Assess (2013) 25:520-31. doi: 10.1037/a0031669

10. Fried EI, van Borkulo CD, Epskamp S, Schoevers RA, Tuerlinckx E, Borsboom
D. Measuring depression over time ... Or not? Lack of unidimensionality
and longitudinal measurement invariance in four common rating scales of
depression. Psychol Assess (2016) 28(11):1354-136. doi: 10.1037/pas0000275

11. Sprangers MAG, Schwartz CE. Integrating response shift into health-related
quality-of-life research: a theoretical model. Soc Sci Med (1999) 48:1507-15.
doi: 10.1016/S0277-9536(99)00045-3

12. Oort FJ, Visser M, Sprangers M. Formal definitions of measurement bias and
explanation bias clarify measurement and conceptual perspectives on response
shift. ] Clin Epidemiol (2009) 62:1126-37. doi: 10.1016/j.jclinepi.2009.03.013

13. Verdam MGE, Oort FJ, Sprangers MAG. Structural equation modeling-based
effect-size indices were used to evaluate and interpret the impact of response
shifteffects. J Clin Epidemiol (2017) 85:37-44. doi: 10.1016/j.jclinepi.2017.02.012

14. Sajobi T'T, Speechley KN, Liang Z, Goodwin SW, Ferro MA, Wiebe S. Response
shift in parents’ assessment of health-related quality of life of children with new-
onset epilepsy. Epilepsy Behav (2017) 75:97-101. doi: 10.1016/j.yebeh.2017.07.015

15. Salmon M, Blanchin M, Rotonda C, Guillemin E Sébille V. Identifying
patterns of adaptation in breast cancer patients with cancer-related
fatigue using response shift analyses at subgroup level. Cancer Med (2017)
6(11):2562-75. doi: 10.1002/cam4.1219

therapeutic intervention (cognitive behavioral approach, medication,
brain stimulation targeting specific networks). Investigating RS effect
in clinical studies may help in identifying subgroups of patients in
need for more support or more prone to benefit from some synergistic
approaches (e.g., cognitive remediation and antidepressants) and thus
contribute to precision psychiatry.

AUTHOR CONTRIBUTIONS

SB and VS analyzed literature and wrote the manuscript. AV and
VS afforded methodological expertise. EP, JB, JMV and AS gave
their viewpoint as clinicians and researchers and contributed to
manuscript improvement.

16. Elhai JD, Contractor AA, Biehn TL, Allen JG, Oldham ], Ford JD, et al.
Changes in the Beck Depression Inventory-II's underlying symptom
structure over 1 month of inpatient treatment. ] Nerv Ment Dis (2013)
201(5):371-6. doi: 10.1097/NMD.0b013e31828e1004

17. Wu PC. Response shifts in depression intervention for early adolescents.
J Clin Psychol (2016) 72(7):663-75. doi: 10.1002/jclp.22291

18. Rapkin BD, Schwartz CE. Toward a theoretical model of quality-of-life
appraisal: implications of findings from studies of response shift. Health
Qual Life Outcomes (2004) 2:14. doi: 10.1186/1477-7525-2-14

19. Howard GS, Ralph KM, Gulanick NA, Maxwell SE, Nance DW, Gerber
SK. Internal invalidity in pretest-posttest self-report evaluations and a
re-evaluation of retrospective pretests. Appl Psychol Meas (1979) 3:1-23. doi:
10.1177/014662167900300101

20. Schwartz CE, Sprangers MAG. Methodological approaches for assessing
response shift in longitudinal health-related quality-of-life research. Soc Sci
Med (1999) 48:1531-48. doi: 10.1016/50277-9536(99)00047-7

21. Guilleux A, Blanchin M, Vanier A, Guillemin E Falissard B, Schwartz CE, et al.
RespOnse Shift ALgorithm in Item response theory (ROSALI) for response
shift detection with missing data in longitudinal patient-reported outcome
studies. Qual Life Res (2015) 24:553-64. doi: 10.1007/s11136-014-0876-4

22. Sajobi T'T, Brahmbatt R, Lix LM, Zumbo BD, Sawatzky R. Scoping review of
response shift methods: current reporting practices and recommendations.
Qual Life Res (2018) 27(5):1133-46. doi: 10.1007/s11136-017-1751-x

23. Lix LM, Sajobi TT, Sawatzky R, Liu J, Mayo NE, Huang Y, et al. Relative
importance measures for reprioritization response shift. Qual Life Res (2013)
22(4):695-703. doi: 10.1007/s11136-012-0198-3

24. Dickson JM, Moberly NJ, O’Dea C, Field M. Goal Fluency, Pessimism and
disengagement in depression. PloS One (2016) 30:11(11). doi: 10.1371/
journal.pone.0166259

25. Carver CS, Scheier ME. Scaling back goals and recalibration of the affect
system are processes in normal adaptive self-regulation: understanding
“response shift” phenomena. Soc Sci Med (2000) 50(12):1715-22. doi:
10.1016/S0277-9536(99)00412-8

26. Beeken RJ, Eiser C, Dalley C. Health-related quality of life in haematopoietic
stem cell transplant survivors: a qualitative study on the role of psychosocial
variables and response shifts. Qual Life Res (2011) 20(2):153-60. doi:
10.1007/s11136-010-9737-y

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2019 Bulteau, Sauvaget, Vanier, Vanelle, Poulet, Brunelin and Sebille.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

June 2019 | Volume 10 | Article 420


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/j.jad.2015.08.001
https://doi.org/10.1007/BF00992551
https://doi.org/10.1016/S0005-7967(99)00158-8
https://doi.org/10.1080/17470919.2013.810171
https://doi.org/10.1016/j.jad.2018.04.096
https://doi.org/10.1590/1516-4446-2012-1048
https://doi.org/10.1007/s11136-017-1673-7
https://doi.org/10.1037/a0031669
https://doi.org/10.1037/pas0000275
https://doi.org/10.1016/S0277-9536(99)00045-3
https://doi.org/10.1016/j.jclinepi.2009.03.013
https://doi.org/10.1016/j.jclinepi.2017.02.012
https://doi.org/10.1016/j.yebeh.2017.07.015
https://doi.org/10.1002/cam4.1219
https://doi.org/10.1097/NMD.0b013e31828e1004
https://doi.org/10.1002/jclp.22291
https://doi.org/10.1186/1477-7525-2-14
https://doi.org/10.1177/014662167900300101
https://doi.org/10.1016/S0277-9536(99)00047-7
https://doi.org/10.1007/s11136-014-0876-4
https://doi.org/10.1007/s11136-017-1751-x
https://doi.org/10.1007/s11136-012-0198-3
https://doi.org/10.1371/journal.pone.0166259
https://doi.org/10.1371/journal.pone.0166259
https://doi.org/10.1016/S0277-9536(99)00412-8
https://doi.org/10.1007/s11136-010-9737-y
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Depression Reappraisal and Treatment Effect: Will Response Shift Help Improve the Estimation of Treatment Efficacy in Trials for Mood Disorders?

	Author Contributions

	References



