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ABSTRACT

We tested the predictions from Beck’s cognitive theory that change in cognitive distortions precedes and predicts change in affective symptoms of depression, and his
secondary prediction that change in affective symptoms precedes and predicts change in cognitive distortions during the course of cognitive behavior therapy (CBT;
Beck, 1963). We used bivariate latent difference score modeling to examine change in affective and cognitive distortion symptoms of depression over time in a sample
of 1402 outpatients who received naturalistic CBT in a private practice setting. Patients completed the Beck Depression Inventory (BDI) at each therapy session to
monitor their progress in treatment. We selected items from the BDI to create measures of affective and cognitive distortion symptoms that allowed us to assess
change in those phenomena over the course of treatment. We examined BDI data from up to 12 sessions of treatment for each patient. As predicted by Beck’s theory,
we found that change in cognitive distortion symptoms preceded and predicted change in affective symptoms of depression, and that change in affective symptoms
preceded and predicted change in cognitive distortion symptoms. Both effects were small in size. These findings support the notion that change in affective and
cognitive distortion symptoms of depression each precedes and predicts the other — that is, they are reciprocal in nature during cognitive behavior therapy. We
discuss implications of our findings for the nature of the change process in CBT.

Despite the fact that cognitive behavioral therapy (CBT) is one of the
most effective treatments available for depression, large numbers of
patients fail to respond to it (Cuijpers et al., 2014). There is wide
agreement that an understanding of the change process in CBT can help
us increase its effectiveness (Kazdin, 2007; Lorenzo-Luaces et al., 2015).
However, despite the large body of research on this topic, the nature of
the change process in patients who receive CBT remains unclear (Lor-
enzo-Luaces et al., 2015).

Beck’s seminal contribution was his proposal that distorted cogni-
tions cause and maintain the affective symptoms (e.g., sadness, anhe-
donia) and other symptoms of depression (Beck, 1963). His
conceptualization deviated from the prevailing view of depression as “a
primary, severe disorder of mood with resultant disturbance of thought
and behavior” (American Psychiatric Association, 1952). Beck (1963)
offered the contrary hypothesis that “the typical depressive affects are
evoked by the erroneous conceptualizations.” (p. 44). Based on that
theory, Beck (1964) proposed that the route to changing the affective
symptoms was to change the erroneous thoughts, and he developed
cognitive therapy to do just that (Beck et al., 1979).

Evidence supporting Beck’s hypothesis that change in cognitive

distortions precedes and causes change in the affective and other
symptoms of depression is mixed. Some studies show that cognitive
change precedes change in depressive symptoms during CBT, including
the work by Tang and colleagues showing that cognitive changes pre-
ceded and predicted large symptom improvements from one session to
another (DeRubeis et al., 1999; Tang et al., 2005), and the work by
Schmidt et al. (2019) showing that patient-reported cognitive change
during cognitive therapy for depression predicted subsequent symptom
change.

However, several studies report findings that do not support Beck’s
notion that change in cognitions predicts and precedes change in af-
fective and other symptoms of depression. Lemmens et al. (2017) failed
to find that cognitions predicted symptoms of depression when they
used latent difference score models to examine temporal change in
cognitions and symptoms of depression in patients receiving CBT. Jar-
rett et al. (2007) assessed cognitions and depressive symptoms repeat-
edly during and after cognitive therapy for recurrent depression and
concluded that “change in cognitive content... parallels but does not
account for or predict change in depressive symptoms.” (p. 440). Oei
et al. (2006) reported that a model in which reductions in depressive
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symptoms contributed to reductions in automatic thoughts and beliefs
fit their data better than a model in which cognitive change contributed
to symptom change. Several studies show that patients in CBT experi-
ence marked reductions in depressive symptoms even before the intro-
duction of interventions targeting problematic cognitions (Longmore &
Worrell, 2007). Thus, Beck’s hypothesis that cognitive change leads to
change in the emotions and other symptoms of depression does not
receive consistent strong support in the current literature.

In addition, much of the evidence testing Beck’s theory is based on
assessments of cognitions and depressive symptoms that were conducted
concurrently at only two time points, and thus cannot determine the
order of change in cognitive distortions and other symptoms of
depression nor rule out the possibility that change in cognitive distor-
tions and other symptoms of depression occurred simultaneously (e.g.,
Christopher et al., 2009; Gallagher-Thompson et al., 2008; Garratt et al.,
2007). Another limitation of many studies of Beck’s model is that they
examine the absolute level of cognitions and symptoms, not change in
cognitions and symptoms. Cross-lagged regression models, for example,
test the hypothesis that the level of dysfunctional cognitions predicts the
level of later symptoms. Finally, most studies testing Beck’s model
examine the relationship between distorted cognitions and symptoms of
depression; these two phenomena are not independent, as distorted
cognitions are an important symptom of depression.

To address these limitations in the current literature, in the study
reported here we controlled for temporal confounds, we examined the
relationship between change in cognitive distortions and change in af-
fective symptoms, and we examined the relationship between cognitive
distortions and affective symptoms rather than the relationship between
cognitive distortions and all symptoms of depression. We examined
changes in cognitive distortions and affective symptoms of depression
over time using up to 12 observations of cognitive distortions and af-
fective symptoms in longitudinal data collected during CBT from a large
sample of outpatients. We used bivariate latent difference score growth
modeling to test the hypothesis that changes in the cognitive distortion
symptoms precede and predict changes in the affective symptoms of
depression. We predicted, in line with Beck’s theory, that change in
cognitive distortions would precede and predict change in the affective
symptoms of depression.

Although his primary and most important hypothesis was that
cognitive distortions cause depressed mood, Beck also predicted a
reciprocal relationship between cognitive distortions and mood in the
development of a depressive episode, such that “once a depressive affect
has been aroused, it will facilitate the emergence of further depressive-
type cognitions. A continuous interaction between cognition and affect
may, consequently, be produced and, thus, lead to the typical downward
spiral observed in depression.” (Beck, 1963, p. 44). In line with this
prediction by Beck and similar predictions by others (see review by
Gaddy & Ingram, 2014), we predicted that an upward spiral would
happen during the treatment process, with change in cognitive distor-
tions leading to change in affective symptoms that itself promotes a
change in cognitive distortions. Thus, we predicted a reciprocal rela-
tionship between affective and cognitive distortion symptoms during the
treatment of depression, with changes in cognitive distortion symptoms
preceding and predicting changes in affective symptoms, and changes in
affective symptoms preceding and predicting changes in cognitive
distortion symptoms.

1. Method
1.1. Participants

Participants were 1402 adults who received individual naturalistic
cognitive behavior therapy during the years 1981-2009 from the first
author or one of 19 other therapists at her group private practice. The
patients studied here were drawn from the Naturalistic CBT Archival
Database, a database of 1470 adults. The database is described in detail
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in (Persons et al., 2023). All patients gave written permission for use of
data from their clinical record in research. Patients in the Naturalistic
CBT Archival Database were included in the sample studied here if they
had completed the Beck Depression Inventory on at least one occasion
within the first twelve therapy sessions.

1.2. Measures of affective and cognitive distortion symptoms of
depression

We created scales assessing the affective and cognitive distortion
symptoms of depression by selecting items from the Beck Depression
Inventory (BDI) that was developed by Beck and his colleagues (Beck
etal., 1961). The BDI is a widely used, 21-item self-report measure of the
severity of depressive symptoms that has been shown to have good in-
ternal consistency (« = 0.86 for psychiatric patients) and good conver-
gence with other measures of depressive symptoms (Beck et al., 1988).
We used the version of the BDI that appears in Beck et al. (1979).

We consulted Beck’s statements of his theory about the nature of the
cognitive distortions and affective symptoms of depression to create our
scales assessing the affective and cognitive distortion types of symptoms
of depression. We elected to use a theory-driven approach rather than a
data-driven factor analytic approach to selecting items to assess cogni-
tive distortion symptoms and affective symptoms for two reasons. First,
we elected not to conduct a factor analysis of the BDI items because we
are not interested in the factor structure of the BDI; we are interested
testing hypotheses about the affective and cognitive distortion symptom
of depression. A review paper of 13 factor analytic studies of the 1979
version of the BDI we studied suggested that the measure was made up of
three factors that “seem to reflect Negative Attitudes Toward Self, Per-
formance Impairment, and Somatic Disturbance ...” (Beck et al., 1988,
p- 92). These factors did not capture the phenomena we wanted to study.
Second, because our study is intended as a test of Beck’s theory, we
elected to use a theory-driven approach to selecting the items in mea-
sures in order to anchor the items as tightly as possible to Beck’s theory
and writings. After selecting items based on Beck’s theory, as described
in the next sections, we conducted a confirmatory factor analysis to
assess the degree to which the items we selected based on theory actu-
ally did load on the predicted factors.

Affective Symptoms of Depression. Beck et al. (1979, p. 96 and
169-182) listed the following as affective symptoms of depression:
sadness, loss of gratification, apathy, loss of feelings and affection to-
ward others, loss of mirth response, anxiety, crying, guilt, anger, and
shame. We included in our scale of Affective Symptoms of depression the
BDI items that assessed any of these symptoms, namely: sadness (item
1), loss of gratification (item 4), guilt (item 5), crying (item 10), irrita-
bility (item 11), loss of feelings toward others (item 12), and apathy
(item 15). Beck (1967) identified one more affective symptom: negative
emotions toward the self (item 7), stating (p. 19), “The patients appear
to distinguish feelings of dislike for themselves from negative attitudes
about themselves such as “I am worthless.” Item 7 assesses “disap-
pointed in myself” and “hate myself.” Thus, based on Beck’s statements
about the nature of affective symptoms in depression, we created a
measure of Affective Symptoms of depression that was made up of the
following items from the Beck Depression Inventory: items 1, 4, 5, 7, 10,
11, 12, and 15. The internal consistency of this scale in the present
sample is 0.839.

Cognitive Distortion Symptoms of Depression. Beck et al. (1979,
p- 97) distinguished between cognitive symptoms like indecision (item 13)
and cognitive distortions. It is the cognitive distortions we are interested
in, as Beck’s theory predicts that changes in cognitive distortions lead to
changes in affect. Beck et al. (1979) stated that “the depressed patient ...
tends to perceive his present, his future, and the outside world (the
cognitive triad) in a negative way ... perceiving the self as either ugly,
diseased, undesirable, or deficient; and regarding external problems as
overwhelming and insoluble.” (p. 99). Based on this description of the
cognitive triad, we selected items of the BDI that appear to assess
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cognitive distortions. We selected items 2 (pessimism about the future
(future)), 3 (feeling like a failure (self)), 6 (feeling I am being punished
(self)), 8 (self-criticism (self)), and 14 (I look ugly (self)). The internal
consistency of the Cognitive Distortions scale in our sample is 0.761.

1.3. Confirmatory factor analysis of items assessing affective and
cognitive distortion symptoms of depression

We conducted a confirmatory factor analysis to evaluate empirically
the degree to which BDI items significantly loaded onto the hypothe-
sized Affective or Cognitive Distortion factor. We chose an oblique
rotation, as we believed that many of these items are correlated. Results
are reported in Table 1. On the Affective Symptom factor, the factor
loadings for the hypothesized items ranged from 0.45 to 0.71 and
averaged 0.60. Factor loadings for the Cognitive Distortion factor ranged
from 0.51 to 0.71. We report these results in Table 1.

1.4. Treatment and assessment

Treatment consisted of individual naturalistic cognitive behavior
therapy (CBT), typically provided weekly and based on a case
formulation-driven mode of treatment (Persons, 2008) that called for
the therapist to develop, with the patient, an individualized formulation
of the case, to set idiographic treatment goals, and to collect progress
monitoring data in every session. Because the treatment was provided in
a clinical setting, not as part of a research study, it was naturalistic, and
many patients received adjunctive pharmacotherapy or another psy-
chosocial treatment (e.g., couples therapy or AA) in addition to
receiving CBT. Of the twenty therapists who provided treatment, 16
were Ph.D. psychologists, 3 were Psy.D. psychologists, and 1 was a social
worker. Some (8 clinicians) or all (4 clinicians) of the treatment they
provided to patients represented in the dataset was done during the
clinician’s pre-licensing training period. Sixteen therapists were female
and four were male; 17 were White, 2 were Asian, and one was Middle
Eastern.

The Beck Depression Inventory was part of the standard packet of
measures administered to all patients in the practice before their first
session. When patients reported elevated scores on their initial BDI, their
therapist asked them to complete the BDI in the waiting room before
each subsequent session in order to monitor their progress in treatment.
The therapist typically scored the measure and plotted the score at the
beginning of the session, reviewed the data with the patient, and used
the data to guide decision-making in the session.

1.5. Statistical analysis

We used bivariate latent difference score modeling, which allows the
researcher to “identify sequences in the association between... vari-
ables” and “to formally evaluate hypotheses that specify the time order
of such sequences” (Ferrer & McArdle, 2010, p. 149). The method allows

Table 1
Confirmatory factor analysis factor loadings from the BDI scale.

Affective Cognitive Distortion
Item 1: Sadness 0.703
Item 4: Pleasure 0.664
Item 5: Guilt 0.628
Item 7: Self-Dislike 0.706
Item 10: Crying 0.530
Item 11: Irritability 0.448
Item 12: Interest 0.521
Item 15: Apathy 0.634
Item 2: Pessimism 0.684
Item 3: Failure 0.712
Item 6: Punishment 0.513
Item 8: Self-Critical 0.649
Item 14: Ugly 0.510
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the researcher to create latent change scores (McArdle & Hamagami,
2001) that overcome some of the deficiencies of other change models
(Cronbach & Furby, 1970). It allows a change score to be created that
does not assume error of measurement as does cross-lagged regression.
That is, we can create a latent difference score that measures change
rather than the absolute level. In our case, we can see how a change in
distortions affects a change in emotions, rather than how much the ab-
solute level of distortions affects the absolute level of emotions. Another
benefit of using a latent variable is that it allows for an error term that
gets around the problem of assuming the variable is measured perfectly.
We calculated whether the latent change scores we obtained were sta-
tistically different from zero, and we calculated a standardized Cohen’s
d for each change score that indicates the size of the effect. Interested
readers are referred to McArdle and Hamagami (2001) and Ferrer and
McArdle (2010) for the technical background and to Hawley et al.
(2006, 2007), Teachman et al. (2008, 2010), and Marker and Bailey
(2021) for examples of applications.

1.6. Transparency and openness

The procedures used to establish and maintain the Naturalistic CBT
Archival Database used in this study were reviewed and approved by the
Institutional Review Board of the Behavioral Health Research Collective.
The first author will review requests to use the Database from in-
vestigators who contact her directly. Computer code and syntax needed
to reproduce analyses reported here are available from the second
author. The study and analysis plan were not pre-registered.

2. Results
2.1. Patient and treatment characteristics

Patients in the sample had an average age of 36.78 years (SD =
12.60) and had completed an average of 16.58 years (SD = 2.65) of
education. 60.3% of patients identified as female and 85.0% were
Caucasian. Diagnoses were assigned by the treating therapist based on
the most current version of the Diagnostic and Statistical Manual of
Mental Disorders (e.g., American Psychiatric Association, 1994) at the
time the patient was treated. 59.3% of participants had a diagnosis of
depression, 67.9% had a diagnosis of an anxiety disorder, and 37.8%
had co-morbid anxiety and depression diagnoses. We provide this
diagnostic information for purposes of describing the sample; these di-
agnoses did not meet research standards for reliability and validity, and
therefore we did not test any hypotheses related to diagnosis. 23.3% of
patients received adjunctive psychosocial treatment (e.g., group therapy
or couple therapy), and 55.6% received adjunctive pharmacotherapy.

2.2. Tests of hypotheses about the relationships between change in
cognition distortion symptoms and change in affective symptoms during
CBT

The number of sessions in which participants completed the BDI was
highly variable, ranging from 1 to 395 per participant, with a mean of
11.58 (SD = 20.85). We estimated models with 12, 25, and 40 sessions of
data. The models with 12 and 25 sessions had quite similar results. The
model with 40 sessions had difficulty converging on solutions and likely
less reliable results, probably because few participants provided 40
sessions of data. Thus, we present results based on the model with 12
sessions. We used multiple strategies for estimation, including Bayesian
and maximum likelihood. Results of the different estimation procedures
did not vary greatly; we present the estimates from the maximum like-
lihood model.

Latent difference score models use all available information provided
by a patient. We included up to 12 sessions of data for each participant in
the sample we studied here. When patients provided only one session of
data, their data did not contribute to estimates of change, but did
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contribute to estimation of the intercept.

We made two assumptions to restrict the number of estimates so that
the models could converge. First, we assumed the factor loadings were
invariant over time (i.e., the factor loading for sadness is the same for
session 1 through 12). Second, we assumed that the change process
between Cognitive Distortion and Affective Symptoms was invariant
over time.

To explain the bivariate latent difference score model, we can break
it down into three stages (although the three stages are estimated
simultaneously). In the first stage (Fig. 1), we created two factors (Af-
fective Symptoms and Cognitive Distortions). By creating factors, we
avoid some of the difficulties of cross-lagged regression (i.e., assuming
perfectly measured variables). In the bivariate latent difference score
model, the variance is split into an error and a “pure” construct. The
factor includes the scores on the items of the BDI (indicated by the

i { S
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rectangles). The BDI items have two components: the error of that item
and the common factor amongst the items.

In the second stage of the model, shown in Fig. 2, we created a latent
change variable that indicates the change between one session and the
subsequent session for each of the two factors, Cognitive Distortions and
Affective Symptoms. As described in greater detail by Ferrer and
McArdle (2010), the latent change variables are a function of three
components: an additive component that represents a constant influence
on the system, the scores on the same variable at the previous occasion,
and the scores on the other variable at the previous occasion.

Then, in the third section of the model, also shown in Fig. 2, we drew
arrows between the latent change variables to depict the way our model
calculates how change in one factor (e.g., Cognitive Distortions) affects
change in the other (e.g., Affective Symptoms) while controlling for
overall change in both. Fig. 2 presents a simplified version of the model
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"—»‘ g TR S - ‘ L 4 - ‘—"‘_—_'
a1
Cog Distort
Affective
o
- 1 ‘/ ) \7 ; -
== 4 =
1 Sadnes / N 5 Apathy
s - / - IS
4 Pleasune / 17 Interest l
- - & f ‘ 'y
5 Gualt 11 leritability
Error . - ’ . .
7 Self Dislike 10 Crying
. { Error A 'y A '
\ - .y - .
— { Er Lrror --
Frro Error

Fig. 1. Cognitive Distortion and Affective Symptom Factors created from BDI items.
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Fig. 2. Bivariate latent difference score model of cognitive distortion and affective symptom factors.

that only shows three sessions, but we modeled twelve sessions of data
for each participant. Our model evaluates the degree to which change in
Cognitive Distortions between sessions n and n + 1 predicts subsequent
change in Affective Symptoms between sessions n + 2 and n + 3. In the
example of three sessions shown in Fig. 2, the model evaluates the de-
gree to which change in Cognitive Distortions between sessions 1 and 2
predicts change in Affective Symptoms between sessions 2 and 3, and
the degree to which change in Affective Symptoms between sessions 1
and 2 predicts change in Cognitive Distortions between sessions 2 and 3.
We estimated the model depicted in Fig. 2 for the 1402 participants
in our sample. As we predicted, we found that change in Cognitive
Distortions was a small but statistically significant predictor of subse-
quent change in Affective Symptoms (0.28, p < .05, d = 0.18). We also
found that change in Affective Symptoms predicted subsequent change
in Cognitive Distortions (0.34, p < .05, d = 0.20); this change, too, was
small but statistically significant. These findings provide support for
Beck’s proposal that change in cognitive distortions leads to change in
affective symptoms of depression, and that change in affective symp-
toms also leads to change in cognitive distortions, in a reciprocal pro-
cess. We also tested a time+2 model to see whether different lags made a
difference. The results were quite similar with a reciprocal relationship
between change in Cognitive Distortions and Affective Symptoms.

3. Discussion

Our findings, based on longitudinal symptom data collected during
cognitive behavior therapy that were analyzed using bivariate latent
difference score modeling, support Beck’s (Beck et al., 1979) primary
hypothesis that changes in cognitive distortions precede and predict
changes in affective symptoms of depression during the course of
cognitive behavior therapy. Our study is one of the few published studies

that tests hypotheses about the order of change in cognitive distortions
and affective symptoms of depression using a design that allows us to
discern temporal effects. As Lorenzo-Luaces et al. (2015, 2016) point
out, most studies examining change in cognitions and change in emo-
tions and other symptoms of depression do so in a study design that
examines these phenomena at two time points and thus cannot identify
the order in which they change. We studied a mean of 11.58 sessions per
participant, a sufficient number of observations to examine the order in
which changes in cognitive distortions and change in affective symp-
toms of depression occurred.

Our findings also support Beck’s secondary hypothesis that affective
symptoms activate cognitive distortions and change in affective symp-
toms precedes change in cognitive distortions. The proposal that
depressed affect activates distorted cognition contributed to the devel-
opment of mindfulness-based cognitive therapy (MBCT; Segal et al.,
2013). MBCT teaches the depressed patient to observe and disengage
from the distorted thoughts that can occur during a depressed mood
state (Barnhofer et al., 2015; Kuyken et al., 2010). Our demonstration
that emotional change can lead to change in cognitive distortions is also
consistent with work by Adele Hayes and colleagues (Grosse Holtforth
et al.,, 2012; Hayes et al., 2005, 2007) showing that behavioral in-
terventions can activate emotional arousal that, when combined with
cognitive processing, leads to symptom change.

We found that change in cognitive distortions and change in affective
symptoms of depression each preceded and predicted the other. These
reciprocal effects could play out in therapy in a helpful way, with a
reduction in cognitive distortions producing a reduction in negative
affect, which then produces a further reduction in cognitive distortions,
in an upward spiral of improvements in cognitive distortions and af-
fective symptoms. As a result, although the sizes of the effects in our
sample of cognitive distortions on affective symptoms and of change in
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affective symptoms on cognitive distortions were small, the fact that the
two effects were reciprocal suggests that feedback effects have the po-
tential to magnify small effects to produce therapeutic benefits in
depressed patients during treatment. This notion is reminiscent of the
concept of compound interest, where one change builds interest, which
benefits another change, which then further benefits the first. That is,
each change, whether in cognitive distortions or negative affect, moves
the system forward, and has the more general effect of increasing the
patient’s sense of control and self-efficacy. According to Mirowsky and
Ross (1998), this sense of control is the most important factor in change.
The more small steps we take, the more we feel we can do. Another
useful metaphor is that of the water finding its way downhill by
following, at each moment, the path of least resistance. At any given
moment during treatment, the therapist and patient might find it easiest
to strive for a change in perspective (cognition) or a change in affect, and
it doesn’t matter which they choose. Following the path of least resis-
tance forward can lead to a recovery.

Our study has several limitations. Our methods did not allow us to
test hypotheses about causal relationships (Bullock et al., 1994; Wil-
kinson, 1999). Our methods allowed us to demonstrate temporality, a
key element of a causal demonstration, and thus our results are consis-
tent with the hypothesis that changes in cognitive distortions and af-
fective symptoms of depression reciprocally cause each other, but they
did not demonstrate causality because our analyses did not rule out
alternative causal factors that might account for the relationships we
demonstrated. In fact, the small effect sizes we obtained suggest that
alternative causal factors likely contribute to the effects we found.
Related, the bivariate latent difference score models we tested did not
allow us to examine the role of the BDI items that were not in the Af-
fective and Cognitive Distortion item groups in order to control for the
possibility that the relationship between affective and cognitive distor-
tion symptoms is not specific to those factors, but secondary to increase
in depression symptoms. Another limitation is that our analyses did not
control for therapist effects.

Another limitation is that although our data analytic method
examined change processes within individuals, it provided information
about the average pattern of change across the sample. Future studies
could focus on how well the model fits individuals. Mixture modeling
could find groupings of people. Maybe there is a group of people who
have a change in cognitions first and another group that has a change in
emotions first. The model we estimated looks at the pattern across the
whole group of people and does not look at clusters of people within the
data.

Another weakness is the assessed the cognitive distortions and af-
fective symptoms of depression using items selected from a single self-
report measure; as a result, the relationships we demonstrated be-
tween affective and cognitive distortion symptoms of depression may be
due in part to shared method variance. This limitation and several of the
other limitations of our study are inextricably tied to the fact that the
data we studied were progress monitoring data collected during routine
care. This research strategy allowed us to collect a very large set of
longitudinal data from a community sample of patients receiving natu-
ralistic treatment but did not allow us to collect information about the
contents of the therapy sessions the patients received.

In addition, our conclusions are limited by the weekly assessment
timeframe the clinicians adopted during the treatment. It is certainly
possible that the timeframe of the effects of changes in cognitive dis-
tortions on changes in affective symptoms is shorter than weekly (e.g.,
on the order of minutes or hours). To identify relationships that occur in
these short timeframes, a denser sampling of data collection is needed,
using, for example, daily ecological momentary assessment (e. g.,
Jacobson & Bhattacharya, 2022). Related, our data only allow us to
draw conclusions about the change process during acute treatment, as
we collected a maximum of 12 sessions of BDI scores from our partici-
pants even though some participants stayed in treatment and provided
BDI scores over much longer periods.
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Also, our dataset does not provide reliable diagnostic information
about the patients in the sample. As a result, although the question of
whether the relationship between the affective and cognitive distortion
symptoms of depression differs as a function of the patient’s diagnosis is
an interesting one, the quality of our diagnostic information does not
permit us to address this question. However, we would propose that
Beck’s hypothesis about the relationship between changes in affective
and cognitive distortions of depression can be viewed as a trans-
diagnostic hypothesis about symptoms of depression, not a hypothesis
about the disorder of depression (Craske, 2012) and that this trans-
diagnostic focus strengthens the external validity of our study.

Our study also has several important strengths. One is the use of
bivariate latent difference score modeling to evaluate up to 12 time
points over the course of CBT, an improvement over the large number of
tests of Beck’s theory that examine only two time points and thus do not
yield information about the order of effects or allow for the test of the
reciprocal relationships between change in cognition and change in
emotion. Another strength is that we studied change in cognitive dis-
tortions and affective symptoms over time, as these are the phenomena
Beck describes in his theory and treatment providers are interested in.
That is, we focused on how much a person changed and what affected
that change rather than the absolute level of distortions or affect. A final
strength is our large sample size of over 1400 participants who received
naturalistic CBT in the community. Because we studied data collected
weekly as a part of routine weekly progress monitoring, we were able to
collect data (over the course of more than 25 years) from a very large
sample. Most important, we collected data at many more time points
than in virtually any prior study of the change process in cognitive
therapy. We encourage clinicians who are providing measurement-
based care (e.g., Lewis et al., 2019) to obtain informed consent from
their patients, obtain an ethical review of their research (e.g., Persons
et al.,, 2021), and consider using the valuable data they collect to
contribute to our understanding of the change process in psychotherapy.

Can our findings about the change process in CBT help strengthen the
therapy? We offer two ideas. Our data suggest that change in depressed
affect and distorted cognitions each precedes and predicts the other. And
of course, our demonstration of reciprocal effects is supported by data
from the treatment literature showing that interventions (e.g., cognitive
restructuring) that target distorted cognitions and interventions that
target negative affect (e.g., the exposure interventions in the Hayes et al.
intervention or the mindfulness interventions in MBCT) are all effective
in treating depressed symptoms (Lorenzo-Luaces et al., 2015, 2016).
These findings suggest that therapists may be able to be more helpful to
their patients if they flexibly draw on all these interventions in their
treatment of all their depressed patients, using assessment data and
conceptualization skills and results of progress monitoring data they
collect in each session to guide their work rather than relying on a
treatment manual for a single empirically supported treatment (Persons,
2008).

A second and related idea is that our results hint at the notion that
patients might be differentially responsive to interventions that target
distorted cognitions and negative affective states. In our study, effect
sizes of the predictive relationship from one session to the next of change
in cognitive distortions on change in affective symptoms and vice-versa
were small and the associated variance around those numbers were
large. These facts suggest that patients may differ in their response to
treatment, with some having larger changes in distortions that precede
changes in affective symptoms, and others having large changes in
emotional symptoms that precede changes in cognitive distortions.
Future studies might be able to examine which individuals fit in the
cluster of those who show change in cognitive distortions first and those
who show affective change first, in order to identify which patient is
most likely to respond to which treatment. These predictors might be
candidates for the battery of factors that DeRubeis et al. (2014) are
collecting to identify which depressed patient is most likely to respond
to which treatment.
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