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Within mental health, approaches to determine whether a
patient experienced “meaningful” change from treatment
have predominantly involved imposing thresholds on three
types of metrics derived from assessments of symptom
severity: end score (posttreatment score), absolute change
(pre- minus posttreatment score), and proportion of
change. However, none of these approaches have consid-
ered input from the consumer. This study examined corre-
spondences between various reductions from pre- to
posttreatment symptom severity levels and patients’ judg-
ments of satisfaction with change. Former or currently
depressed patients were asked to provide judgments of
their satisfaction reflected in vignettes that used descrip-
tions from the Hamilton Rating Scale for Depression. Judg-
ments from 108 female participants were fit using four
metrics: end score, absolute change, proportion of change,
and the combination of end score and absolute change.
Akaike information criteria (AICs) and Akaike weights
were used to determine the best-fitting model. Cutoffs were
calculated for the five levels of satisfaction with change.
Proportion of change best accounted for variation in the
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patients’ ratings. For “slightly ... ,” “somewhat ... ,
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“moderately ... ,” and “very ... ,” the proportions of
reduction that corresponded with each of these ratings of
satisfaction were, respectively: 17%, 39%, 62%, and
84%. Our a priori level of satisfaction (between “some-
what” and “moderately”) corresponded to a 50% reduc-
tion in pretreatment severity. This study may provide
services some insight into their female patients’ satisfaction
with change from treatment for depression using only the
proportion of reduction from pretreatment severity. A sim-

Address correspondence to Thomas T. Kim, Levin 456, 425
South University Avenue, University of Pennsylvania, Philadelphia,
PA. e-mail: thomastk@sas.upenn.edu.

0005-7894/© 2021 Association for Behavioral and Cognitive Therapies.
Published by Elsevier Ltd. All rights reserved.

ilar procedure could be applied to other diagnostic groups,
as well as other constructs that attend to the patient’s
perspective.
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TREATMENTS FOR MENTAL HEALTH DISORDERS are often
evaluated, or compared with alternative treat-
ments or control conditions, using continuous
measures of symptom severity (e.g., Hamilton Rat-
ing Scale for Depression; Hamilton, 1960). How-
ever, there are contexts, such as the construction
of quality control metrics in large-scale mental
health services (Clark et al., 2009), in which
dichotomous  judgments about individuals’
responses to treatment (e.g., the patients did or
did not meet remission criteria) are desired.
Dichotomous judgments that derive from pre-
and posttreatment measures of symptom severity
are also commonly used in systematic reviews
(Howlin et al., 2009; Leichsenring & Klein,
2014; Ost et al., 2015).

In psychotherapy research, the construct “clini-
cal significance” has been proposed to distinguish
reductions in symptoms that are considered
“meaningful” from reductions that fall short of a
given clinical significance criteria. The implication
is that a clinically significant change makes a real
difference in the everyday life of the patient
(McGlinchey et al., 2008). The most popular
approach to defining clinical significance was first
described in 1984 by Jacobson et al. They argued
that a patient’s improvement in therapy should
be considered clinically significant if and only if
the patient began treatment in the dysfunctional
range on a symptom measure and ended with a
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score closer to the mean of a functional popula-
tion. Jacobson and Truax (1991) later noted that
a small reduction in symptom score could meet
their definition if the patient began therapy with
a score only somewhat closer to the dysfunctional
range than to the functional range. To address this
limitation, they proposed that in addition to crite-
ria that relied only on the posttreatment score, a
criterion based on a difference score, or the Reli-
able Change Index, should be applied. They rec-
ommended the use of psychometric information
to construct the index. Over the past three dec-
ades, the term “reliable and clinically significant
change” and metrics that derive from it have been
widely adopted in the psychotherapy outcome lit-
erature (Arch et al., 2012; Clark et al., 2006;
Franklin et al., 2000; Giesen-Bloo et al., 2006).

An alternative means of defining “meaningful”
change, commonly used in evaluations of psychi-
atric medications, is to set a minimum requirement
for the proportion of reduction in a symptom score
from pre- to posttreatment. For example, the
American College of Neuropsychopharmacology
Task Force (Rush et al., 2006) recommended that
for evaluations of treatments for depression to
qualify as a “response,” the symptom score should
be reduced by 50% or more, relative to the pre-
treatment score (Hiller et al., 2012; Prien et al.,
1991).

Both of these commonly used approaches to
defining “meaningful” change are applied using
the patient’s pre- and posttreatment severity
scores, but the way in which these scores are com-
bined have not been empirically derived, using the
judgments of patients or clinicians (Kazdin, 1999;
Zimmerman et al., 2006b). A related construct,
proposed by McGlothlin and Lewis (2014), is the
“minimal clinically important difference” (MCID),
defined as “the smallest benefit of value to
patients.” Button et al. (2015) used patients’ judg-
ments to derive an MCID index, in terms of the
magnitude of change between two successive
scores on the Beck Depression Inventory-II (BDI-
IT; Beck et al., 1996). Button et al. compared a dif-
ference metric (the simple difference between
scores) with one that reflected proportion of
change (number of point reductions divided by
the pretreatment score). They found that the pro-
portion of change metric tracked patients’ judg-
ments more closely than did the difference
metric. Their general approach can be applied to
identify the optimal rules for corresponding reduc-
tions in symptom scores from the start to the end
of therapy to patients’ evaluations of these
changes.

The Current Study

We asked individuals who are or had been in treat-
ment for depression to evaluate descriptions of
improvements in depressive symptoms, presented
as vignettes, that depicted a variety of pre- and
posttreatment levels of symptom severity. Vign-
ettes were created to represent specific pairs of
scores, based on the Hamilton Rating Scale for
Depression (HRSD; Hamilton, 1960), before and
after treatment. We then evaluated which of four
metrics best fit participants’ judgments of satisfac-
tion with change: end score (posttreatment score),
absolute change (the difference between pre- and
posttreatment scores), proportion of change, or
the combination of end score and absolute change.
The metric that fit patients’ judgments best was
then used to estimate the cutoff values that corre-
sponded to each of five levels of satisfaction with
change.

Material and Methods

PROCEDURE

Participants completed an online survey in which
they were presented with four vignettes, each of
which used language from the HRSD to describe
the symptoms experienced by a hypothetical
patient prior to the initiation of treatment, as well
as the changes in those symptoms over the course
of a 4-month treatment for depression. The intake
scores reflected in the vignettes ranged from mild
to very severe, as defined by the American
Psychiatric Association (2000), at intervals of
three points, with 13 (mild) being the lowest,
and 25 (very severe) the highest. The posttreat-
ment score reflected in each vignette was always
lower than the pretreatment score, with the largest
difference being 25 (pretreatment score of 25 to
posttreatment score of 0), and the smallest being
2 (16 to 14). There were 62 combinations of pre-
and posttreatment scores represented in the stimu-
lus set.

VIGNETTES

We aimed to set the specific symptom levels for
each of the pre- and posttreatment HRSD scores
represented in the vignettes so as to reflect a typical
symptom profile for that HRSD total score. To
achieve this, using HRSD item and total scores
from 616 patients who had received treatment in
one of two randomized clinical trials (DeRubeis
et al., 2005; Hollon et al., 2014), we estimated
the mean score on each symptom for each of the
total HRSD scores represented in the vignettes.
For example, data from 141 patients whose post-
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treatment HRSD total score was 13 were used to
construct the descriptions in vignettes that
reflected this score. The average scores on Items
1 (depressed mood), 2 (guilt), and 3 (suicide) were
2.01, 1.31, and 0.67, respectively. These estimates,
as well as those for the other HRSD items, were
rounded to determine the descriptions of the symp-
toms in the vignette, with the constraint that the
item scores represented must sum to 13. The same
procedure was followed for each of the other
HRSD total scores. Descriptive anchors from
Hamilton’s (1960) version of the HRSD were then
adapted for the survey. For example, Item 1 (de-
pressed mood) was represented by these phrases:
0 = “She no longer reports feelings of sadness,
hopelessness, or worthlessness”; 1 = “She reports
mild feelings of sadness and hopelessness, intermit-
tently throughout the week”; 2 = “She reports
moderate feelings of sadness and hopelessness,
more days than not”; and 3 = “She reports persis-
tent and strong feelings of sadness, hopelessness,
and worthlessness, with occasional crying.” For
simplicity, insomnia descriptions comprised one
sentence that covered initial, middle, and delayed
insomnia. Likewise, we collapsed the somatic
items (Items 13, 14, and 15) into one sentence,
and did the same for the weight and appetite items
(11 and 16). Participants were not given the
numeric values that corresponded with each symp-
tom level. Table 1 provides an example of a vign-
ette, in which the pretreatment score represented
was 19 and the posttreatment score was 10. After

Table 1

reading a vignette, with the instruction to imagine
that one has experienced the changes represented
in it, the participant indicated an answer to the fol-
lowing question, “Considering how you were feel-
ing before treatment, how satisfied would you be
with the amount of change you experienced from
treatment?” The response options were not at all,
slightly, somewbhat, moderately, wvery, and
extremely.

Vignettes were varied on two dimensions: pre-
treatment HRSD score and amount of symptom
change. The pretreatment HRSD score varied from
very severe (25), severe (22), moderately severe
(19), moderate (16), and mild (13). The amount
of symptom change varied from minimal (2-5
points of improvement), more than minimal (6-8
points of improvement), moderate (9-14 points
of improvement), and substantial reduction (14—
25 points of reduction). The ranges of symptom
improvement were determined in discussions with
multiple clinicians. In order to reduce participant
burden, each participant encountered a set of four
vignettes (rather than all 62 vignettes), where each
set contained a vignette of a minimal reduction of
symptom severity, more than a minimal reduction,
a moderate reduction, and a substantial reduction.
Vignettes were presented in randomized order.
The name of the individual in the vignette was ran-
domized to one of the four following names: Jack,
Claire, Sophie, and Dan. These names were chosen
from a list of the “most popular names in the Uni-
ted Kingdom.”

Hypothetical Patient With a Pretreatment HRSD Total Score of 19 to a Posttreatment HRSD Total Score of 10

Before starting treatment, Claire . ..

After 4 months of treatment, Claire ...

... experienced persistent and strong feelings of sadness,
hopelessness, and worthlessness with occasional crying.

.. often experienced feelings of guilt, which were at times hard to
control.

.. sometimes thought that life was not worth living, but did not
think about suicide.

.. was frequently having difficulty with falling and staying asleep.
It often took her 30 minutes to fall asleep most nights, and she
frequently woke up an hour before she needed to.

.. was spending very little time on things she used to enjoy, was
turning down social opportunities, and was less productive at
work because of a lack of interest and motivation.

.. showed normal expression of affect and speech.

.. experienced nervousness and anxiety frequently and often
worried about minor matters.

.. noticed that her appetite decreased slightly—however, she did
not lose weight.

.. experienced extreme fatigue and tiredness almost every day,
and had no interest in sex.

... occasionally experiences mild feelings of sadness and
hopelessness throughout the week.

... experiences occasional thoughts that she has let other
people down.

... is no longer bothered by thoughts of death or suicide.

... experiences some difficulty with falling asleep one or two
nights each week and is often restless during the night.

... experiences decreased interest than normal in work and
hobbies, and often needs to push herself to do things.

... still shows normal expression of affect and speech.
... experiences occasional periods of tension and irritability.

... still reports a slight decrease in appetite and still has not
lost weight.

... experiences occasional periods of fatigue and a decrease
in libido.

Note. HRSD = Hamilton Rating Scale for Depression.

Please cite this article as: Kim, Xu and DeRubeis, Mapping Female Patients’ Judgments of Satisfaction to Hypothetical Changes in
Depression Symptom Severity, Behavior Therapy, https://doi.org/10.1016/j.beth.2021.10.003



https://doi.org/10.1016/j.beth.2021.10.003

4 KIM ET AL.

PARTICIPANTS

The Institutional Review Board approved all pro-
cedures. The study was posted on MQ’s Take Part
in Research platform, where UK citizens can par-
ticipate in mental health research through online
surveys or interviews. Their platform tends to
attract—through word of mouth, their social
channels, or email—a pool of participants who
are interested in mental health, including former
or current patients. MQ is a registered charity in
England that focuses on transforming mental
health through research. At the end of the survey,
participants had the option to provide comments
and to enter a raffle to win a £50 Amazon gift
card.

At the beginning of their encounter with the sur-
vey, participants were presented with a consent
form and assured that all responses would be
anonymous. Only participants who answered that
they had received treatment for depression were
asked to continue the survey. Participants self-
reported information about age, gender, whether
or not they were currently depressed, and their his-
tory of mental health treatment. This included the
type of treatment received and number of treat-
ment sessions they recalled receiving. When asked
to report the type of treatment they received, par-
ticipants were presented with a multiple-choice
questionnaire of the most common face-to-face
therapies in the United Kingdom.

Note that while participants were initially
recruited irrespective of their gender, a vast major-
ity of the respondents were female (93.9%).
Therefore, we decided to report results only from
the female participants.

ANALYSIS

The dependent variable for all models was the par-
ticipant’s satisfaction rating. We created four
mixed-effects models using the Imer package in R
(Bates et al., 2007) with participant entered as a
random effect. The four models were, with fixed-
effect predictors: (a) end score, (b) absolute
change, (c) proportion of change, and (d) end score
and absolute change (as separate predictors).

We computed the Akaike information criteria
(AIC) to characterize the goodness of fit for each
of the models. The AIC is a popular method for
comparing the adequacy of multiple models that
are non-nested (Wagenmakers & Farrell, 2004),
where the smaller the AIC, the better the model
fit. Although significance tests cannot be applied
to such comparisons (Wagenmakers & Farrell,
2004), an informative procedure is to calculate a
set of Akaike weights for the candidate models.

These weights are used to estimate each model’s
“selection uncertainty” (Symonds & Moussalli,
2011). One can then estimate the probability that
a given model, among those examined, provides
the best approximation.

The model with the highest probability was
then queried to identify cutoffs corresponding to
mean satisfaction ratings of 2 (slightly satisfied),
3 (somewhat satisfied), 4 (moderately satisfied),
and 5 (very satisfied). A cutoff was also calculated
for 3.5, the midpoint of our scale, which was the
level of satisfaction we specified a priori as reflect-
ing a dichotomous judgment of “meaningful”
change prior to estimating the fit of the four mod-
els. Note that cutoffs for satisfaction ratings of 1
(not at all satisfied) and 6 (extremely satisfied)
were not calculated due to the high likelihood of
floor and ceiling effects.

Results

SATISFACTION WITH CHANGE FROM
TREATMENT

A total of 385 responses were obtained from 108
female participants from the United Kingdom.
The average number of responses for the 62 com-
binations of vignettes was 3.6, with a range of 2—
20 responses (1 combination had 2 responses, 3
combinations had 3 responses, 20 combinations
had 4 responses, and the rest of the combinations
had more than 4 responses). Demographics of
these participants can be found in Table 2. The
AICs associated with each model were, in order
of best to worst goodness of fit: proportion of
change = 1101, end score and absolute change (in
the same model) = 1115, end score only = 1165,
and absolute change only = 1216. Akaike weights,
in order of highest to lowest probability, were pro-
portion of change = 0.998, end score and absolute
change = 0.002, end score = 0.00, and absolute
change == 0.00. Akaike weights suggested that
there is a 99.8% chance that the model with pro-
portion of change best fit the data, among the four
models we examined.

DEFINING THE CUTOFFS

Table 3 presents the proportion of change values
that corresponded to mean satisfaction ratings of
2,3,3.5,4,and 5. Our a priori-defined level of sat-
isfaction, 3.5, corresponded with a 50% reduction
in pretreatment score. Therefore, if this rule was
used to define a service’s criteria of “meaningful”
change, a patient with a pretreatment HRSD score
of 13 would need a posttreatment score less than
or equal to 6 to meet the criteria.
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Table 2

Demographics of 108 Female Participants From the United Kingdom

Characteristics

Age
Self-reported currently depressed?
Number of treatment sessions®
Received both antidepressants and psychotherapy
Received only antidepressants
Received only psychotherapy
If received psychotherapy, what type?
Cognitive-behavioral therapy
Psychodynamic therapy
Behavioral activation

37.1+12.9
81.5%

17

80.6%
16.7%
2.8%

59.3%
16.7%
2.8%

Note. Statistics reported are in percentages (n/N) for categorical variables and mean + standard deviation for continuous variables. A total

of 385 responses were obtained from the 108 participants.
2 The median is reported for “Number of treatment sessions.”

Table 3
Correspondence Between Model Estimates of Proportion of
Change and the Levels of Satisfaction

Satisfaction rating Proportion of change

2.0 17%
3.0 39%
3.5 50%
4.0 62%
5.0 84%

Note. Satisfaction ratings reflect these descriptions: 2.0 = slightly,
3.0 = somewhat, 4.0 = moderately; 5.0 = very;, 3.5, the midpoint
of our scale, was selected as the a priori-defined level of
satisfaction.

Discussion

This is the first study—of which we are aware—
that solicited judgments from former or current
patients to distinguish degrees of “meaningful”
change from a hypothetical course of treatment
for depression. However, since our sample com-
prised primarily female participants, we analyzed
data only from the female participants. It was per-
haps unsurprising that the model with end score
and the model with absolute change performed
poorly. As Jacobson and Truax (1991) noted, the
application of just a posttreatment threshold is
prone to misclassify patients who not only experi-
ence a small reduction in symptoms but also start
treatment with scores close to the posttreatment
threshold. Similarly, the application of just an
absolute change threshold would misclassify
patients who experience a large reduction in symp-
toms, but end treatment with substantial sympto-
mology. Thus, the model that included both
absolute change and end score performed better
than the single predictor models of absolute
change and end score. However, the model that
used the pre- and posttreatment scores to form a

“proportion of change” predictor performed best
of all.

Cutoffs, using the model with proportion of
change, were calculated for each of these levels
of satisfaction: “slightly ... ,” “somewhat ... )”
“moderately ... ,” “very ... ,” and our a priori-
defined level. Since symptom severity is commonly
assessed at pre- and posttreatment by providers
and administrators (Clark et al., 2009), these cut-
offs may provide services some insight into their
female patients’ satisfaction with change (either
for an individual patient or an overall estimate)
from treatment for depression. Additionally,
researchers chose metrics, such as end score and
absolute change, for their ease of applicability—
these cutoffs retained this advantage.

Most psychopharmacological studies define “re-
sponse” as improvement of at least 25-50%
(Hiller et al., 2012). Furthermore, with depressive
disorders there is widespread expert agreement
that response requires at least a 50% reduction
of pretreatment symptom severity for antidepres-
sant treatment (Hiller et al., 2012). Note that nei-
ther the basis for this threshold (i.e., proportion of
change), nor the recommended value (i.e., 50%),
was determined with explicit input from stake-
holders. Our study found a similar proportion of
change rule for our a priori-defined level of satis-
faction with change, suggesting that female
patients may experience a satisfaction level at least
between “somewhat” and “moderately” for those
meeting the “response” criterion. Furthermore,
an advantage of the “50% reduction” criterion
for clinicians and other stakeholders is its straight-
forward application (Hiller et al., 2012).

Our findings echo those of Button et al. (2015),
who found that the proportion of change metric,
compared to absolute change, best fit patients’
judgments of improvement on the BDI-II. They
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estimated an MCID of 17.5% reduction in scores
from pretreatment severity. This value is very close
to the estimate we obtained that corresponded
with judgments of “slightly satisfied” with change.

A similar procedure, in principle, could be
implemented in relation to changes during treat-
ment for diagnostic groups other than major
depressive disorder (MDD). However, the specific
metric that would reflect satisfaction with change
from treatment would need to be determined for
other clinical disorders. For example, in posttrau-
matic stress disorder, a threshold higher than
50% might be appropriate for defining “meaning-
ful” change (cf. Norton & Price, 2007). On the
other hand, thresholds lower than 50% might be
more suitable in studies of treatments for patients
with chronic psychotic conditions.

LIMITATIONS AND FUTURE DIRECTIONS

The present study employed a moderately sized
sample of female participants, all of whom stated
that they had received a course of treatment for
depression. Our sample may not be fully represen-
tative of all female individuals who received treat-
ment for depression, as it was a convenience
sample of unpaid volunteers who signed up via
the MQ’s Take Part in Research platform. Further-
more, a review by MQ in 2020 of the visitors par-
ticipating in their research surveys found that
91.8% identified as White, 3.8% as mixed/multi-
ple ethnic groups, 3.1% as Asian, and 0.88% as
Black. Future studies should assess the generaliz-
ability of this study’s findings to not only non-
White racial and ethnic groups, but also other
minority groups (e.g., those who identify as nonbi-
nary gender). Another potential limitation is that
participants self-reported their mental health and
treatment history; a future study should replicate
our methods with a sample of participants with
verified mental health histories. Our study
reported results only from female participants,
and while the majority of patients treated in
UK’s Improving Access to Psychological Therapies
program are female (65%; Clark, 2018), future
studies should obtain ratings of satisfaction with
change from male participants.

While studies employing hypothetical vignettes
can provide an interpretation of the real world
(Hughes, 1998) and responses to vignettes can clo-
sely resemble responses to real-life experiences (if
the vignettes appear to be both relevant and real
to participants; Finch, 1987; Rahman, 1996), it
may be worthwhile to query patients about their
own experience of symptom changes from a course
of treatment for depression. However, much larger
samples would be needed for such an inquiry to

ensure sufficient density of coverage of the range
of pre- and posttreatment severity levels. This pro-
cedure may also be susceptible to recall bias—pa-
tients would have to consider their changes in
symptoms dating back an extended period of time.
Therefore, it may be worthwhile to provide
patients with their pretreatment symptom history.

Future work might also focus on changes
assessed with other depression measures, such as
the Patient Health Questionnaire-9 (PHQ-9;
Kroenke et al., 2001) or the BDI-II (Beck et al.,
1996), which are used widely in clinics and in large
mental health care systems (Clark et al., 2009).

The most common approaches to defining
“meaningful” change from a course of treatment
have largely excluded the patient’s perspective
(Kazdin, 1999). While the present study examined
the correspondence of satisfaction with change
from a course of treatment with that of symptom
change, future studies should apply a similar pro-
cedure for other constructs that attend to the
patient’s perspective, such as level of functioning
or quality of life (Zimmerman et al., 2006a).
Future studies should also obtain clinicians’ judg-
ments of changes in symptom severity, as their
judgments might correspond to a different metric,
as well as cutoffs, compared to patients’
judgments.

While previous methods to define whether a
patient experienced “meaningful” change primar-
ily imposed cutoffs on four metrics (end score,
absolute change, proportion of change, or the
combination of both end score and absolute
change), a subsequent study should assess the abil-
ity of other metrics (e.g., a combination of both
end score and proportion of change) to fit judg-
ments of satisfaction with change from treatment.
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