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Abstract

Introduction

The aim of this study was to use cluster analysis based on the trajectory of five cognitive-
emotional processes (worry, rumination, metacognition, cognitive reappraisal and expres-
sive suppression) over time to explore differences in clinical and performance variables in
primary care patients with emotional symptoms.

Methods

We compared the effect of adding transdiagnostic cognitive-behavioural therapy (TD-CBT)
to treatment as usual (TAU) according to cluster membership and sought to determine the
variables that predicted cluster membership. 732 participants completed scales about cog-
nitive-emotional processes, anxiety and depressive symptoms, functioning, and quality of
life (QoL) at baseline, posttreatment, and at 12 months. Longitudinal cluster analysis and
logistic regression analyses were carried out.

Results

A two-cluster solution was chosen as the best fit, named as “less” or “more” improvement in
cognitive-emotional processes. Individuals who achieved more improvement in cognitive-
emotional processes showed lower emotional symptoms and better QoL and functioning at
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all three time points. TAU+TD-CBT, income level, QoL and anxiety symptoms were signifi-
cant predictors of cluster membership.

Conclusions

These results underscore the value of adding TD-CBT to reduce maladaptive cognitive-
emotional regulation strategies. These findings highlight the importance of the processes of
change in therapy and demonstrate the relevance of the patient’s cognitive-emotional profile
in improving treatment outcomes.

Introduction

Following the COVID-19 pandemic, mental health issues exponentially increased among the
general population, reaching global prevalence rates of 26.9% for anxiety disorders and 28%
for depression, respectively [1], becoming the two mental health conditions considered to be
the largest contributors to global disability, with a major negative impact on quality of life
(QoL) [2]. A wide variety of treatments have proven effective for emotional disorders, such as
anxiety and depression, although the intervention with the most extensive empirical support
for these disorders is cognitive-behavioural therapy (CBT) [3, 4]. Nevertheless, despite the
high prevalence and economic costs of these disorders, and the use of evidence-based psycho-
logical treatments, most people with anxiety or depression disorders still do not respond ade-
quately to treatment [5, 6]. The identification of processes underlying positive responses to
therapy is necessary to develop most effective treatments and improve treatment outcomes [4].
This approach focuses on identifying mediators—variables that help to understand the under-
lying mechanism or process by which the independent variable affects the dependent variable
—and moderators—variables that help to identify the individuals most likely to benefit from a
given treatment—and on determining the mechanisms involved in the treatment response
and in identifying which methods work better for different individuals.

In this regard, previous studies have demonstrated how individuals’ cognitive-emotional
style can constitute a risk factor for developing these emotional disorders, exacerbating symp-
toms, and affecting daily functioning [7]. The cognitive-emotional processes that have received
most attention to date are rumination, worry, metacognition, and emotion regulation [8-10].
In this sense, a previous study found that worry, rumination, negative metacognition and
expressive suppression had a mediating role in the treatment of emotional disorders [11].
Moreover, it was observed that negative metacognition was a key mediator between TD-CBT
and QoL [11]. A previous study established the moderating effect of cognitive reappraisal and
expressive suppression on the effect of TD-CBT on treatment outcomes [12]. Specifically, indi-
viduals with higher levels of expressive suppression benefitted more from the addition of
TD-CBT to treatment as usual (TAU) in terms of a greater reduction in anxiety and depressive
symptoms versus TAU alone. We also showed that individuals with higher levels of cognitive
reappraisal and expressive suppression at baseline obtained greater benefits in terms of QoL
when psychological treatment was added to TAU.

In addition, several studies have demonstrated that processes such as rumination and
worry are associated with poorer response to treatment, slower recovery, and a higher likeli-
hood of relapse after treatment [13]. Kertz et al. (2015) described prototypical trajectories, sug-
gesting that emotional symptoms were unlikely to improve without a decrease in processes
such as rumination or worry [13]. Other authors have suggested that individuals with high
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levels of worry and rumination are less likely to benefit from CBT [14]. Nevertheless, these
studies have important limitations, including limited evaluation time points (pre- and post-
treatment) and a focus only on specific processes such as rumination or worry [13], thus leav-
ing out other relevant cognitive-emotional processes and performance aspects (e.g., QoL or
functioning). In addition, to our knowledge, no prior studies have evaluated the trajectory of
certain cognitive-emotional processes together—rumination, worry, metacognition, expres-
sive suppression and cognitive reappraisal—to establish differentiated cognitive-emotional
profiles through longitudinal cluster analysis. Similarly, these processes have not been studied
to identify risk factors and observe how the identified longitudinal clusters respond to different
treatments. In this context, cluster analysis is key to understand the heterogeneity between dif-
ferent mental disorders in order to improve diagnostic criteria and our understanding about
the processes of change associated with a better response to treatment [15].

In this context, we conducted a study to better understand the cognitive-emotional pro-
cesses involved in emotional symptoms (mainly anxiety and depression). This study had three
main aims. First, we aimed to identify clusters of individuals based on the trajectory of five
cognitive-emotional processes (rumination, worry, metacognition, cognitive reappraisal and
expressive suppression) over time to explore clinical and performance variables within a sam-
ple of primary care patients with emotional disorders. The second aim was to test the effect of
the interaction between TD-CBT and cognitive-motional processes on clinical symptoms,
QoL, and functioning. Finally, the third aim was to examine potential baseline predictors that
determine membership in each cluster. Considering the close relationship between cognitive-
emotional processes and symptoms of anxiety and depression, we hypothesized that partici-
pants belonging to the cluster that achieve more improvement in cognitive-emotional pro-
cesses after treatment (i.e., lower levels of worry, rumination, negative metacognitive beliefs
and expressive suppression, as well as higher levels of cognitive reappraisal at the different
assessment points) would be associated with better clinical (anxiety and depressive symptoms)
and performance levels (QoL and functioning) at all time points (pre-treatment, posttreat-
ment, and after 12-months of follow-up). Additionally, we expected TD-CBT to be among the
predictors of the cluster with a better cognitive-emotional response.

Methods
Participants

In the PsicAP study, 1061 individuals were randomly assigned to either the experimental arm
(TAU+TD-CBT, N = 527) or the control arm (TAU alone, N = 534). This study focuses on 732
adult patients who had at least 2 assessment time points out of 3. Table 1 presents descriptive
data for the sample, categorized by cluster membership based on the degree of improvement
in cognitive-emotional processes.

Instruments

Ruminative thoughts were assessed using the Ruminative Response Scale (RRS) [16], a 5-item,
self-report subscale corresponding to the "brooding" domain. Scores range from 5 to 20, with
higher scores indicating a greater presence of rumination. Worry was assessed through the
Penn State Worry Questionnaire- Abbreviated (PSWQ-A) [17], an 8-item, self-rated scale.
Total scores range from 8 to 40, with higher scores indicating a greater presence of worry.
Metacognition was measured with the Metacognitive Questionnaire-30 (MCQ-30) [18]. Only
the 6-item corresponding to the "negative beliefs" domain were used. Scores range from 6 to
24, with higher scores indicating a greater presence of metacognitions. Emotion regulation
strategies were determined according to the Emotion Regulation Questionnaire (ERQ) [19], a
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Table 1. Baseline sociodemographic and clinical variables between cognitive-emotional clusters.

Variables

Age at first visit

Gender, Male

Educational level, Basic studies
Intervention, Control

Income level <24,000€
Employment status, Not working
Marital status, Without a partner
PSWQ

RRS

MCQ

ERQES

ERQCR

WHOQOL

SDS

GAD-7

PHQ-9

More improvement; n = 384" Less improvement; n = 348" 95% CI Difference™’ p-value®

43.8 (11.2) 43.9(11.8) -1.8,1.5 0.8

78 (20%) 56 (16%) 0.14
266 (69%) 259 (74%) 0.12
156 (41%) 205 (59%) <0.001
275 (72%) 294 (84%) <0.001
177 (46%) 169 (49%) 0.5

123 (32%) 117 (34%) 0.6
27.3 (6.6) 33 (5.5) -6.6, -4.8 <0.001
12.1(3.2) 15(3.2) -34,-2.5 <0.001
14.7 (3.8) 18.1 (3.4) -4.0,-2.9 <0.001
3.6 (1.4) 4.2 (1.5) -0.8,-0.4 <0.001
4.3 (1.2) 4.1(1.2) -0.04, 0.3 0.12
4.7 (1.4) 4.2 (1.3) 0.4,0.7 <0.001
11.9 (7.3) 14.3(7.7) -3.5,-1.3 <0.001
11 (4.3) 13.8 (4.4) -34,-2.1 <0.001
12.4 (5) 15.1 (5.2) -3.4,-1.9 <0.001

Abbreviations = ' Mean (SD); n (%), > Welch Two Sample t-test, Pearson’s Chi-squared test, 3 CI = Confidence Interval. More improvement = More improvement in

cognitive-emotional processes. Less improvement = Less improvement in cognitive-emotional processes. PSWQ = Penn State Worry Questionnaire. RRS = Ruminative

Response Scale. MCQ = Metacognitive Questionnaire. ERQES = Expressive suppression strategy. ERQCR = Cognitive reappraisal strategy. WHOQOL = World Health
Organization Quality of Life. SDS = Sheehan Disability Scale. GAD-7 = Generalized Anxiety Disorder-7. PHQ-9 = Patient Health Questionnaire-9. NS = Non-

significant.

https://doi.org/10.1371/journal.pone.0301746.t001

10-item, self-report scale. Of these 10 items, six assess the cognitive reappraisal dimension
(ERQCR) and the other four the expressive suppression dimension (ERQES). The ERQ scale
ranges from 4-28 points for expressive suppression and from 6-42 points for cognitive reap-
praisal, with higher scores indicating a greater use of that emotion regulation strategy.

Anxiety symptoms were assessed using the GAD-7 [20], a 7-item, self-report scale in which
total scores range from 0 to 21 (higher scores indicate a greater presence of anxiety symptoms).
Depressive symptoms were assessed with the PHQ-9 [21], a 9-item, self-report scale with total
scores ranging from 10 to 23 (higher scores indicate greater presence of depressive symptoms).

Quality of life (QoL) was measured through the World Health Organization Quality of Life
scale (WHOQOL-BREF) [22], a 26-item, self-report scale. We converted each domain score
into Z-score, and then summed and normalized these values to obtain a total score, which ran-
ged from 0 to 10 (higher scores indicate greater perceived QoL). Functioning was assessed with
the Sheehan Disability Scale (SDS) [23], a self-reported 5-item, 10-point Likert scale. The SDS
assesses three main domains (work, family and social functioning) and two optional items (per-
ceived stress and perceived social support). For purposes of the present study, we only consid-
ered the three main domains, which were summed to obtain a total score of global functional
impairment (range: 0 to 30 points), with higher scores indicating worse individual functioning.

The following demographic variables were recorded: sex, age, marital status, educational
level, employment status, and income level.

Procedure

Data for this study were derived from the PsicAP study [24], a multicentre, two-arm, single-
blind, randomized controlled trial (RCT), designed to evaluate the efficacy of adding TD-CBT
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to TAU versus TAU alone for treating emotional disorders in Spanish primary care centres
[25]. Individuals with a diagnostic suspicion of an emotional disorder were invited by their
general practitioner (GP) to participate in the study. Screening measures, including General-
ized Anxiety Disorder-7 (GAD-7); the Patient Health Questionnaire-9 (PHQ-9); and the
Patient Health Questionnaire-15 (PHQ-15) were used, and individuals exceeding cutoff points
(> 10, >10, and >5, respectively) on at least one scale were included.

Participants who presented possible severe major depression (PHQ-9 score >24) and/or
severe disability (Sheehan Disability Scale [SDS] score >25), underwent a semi-structured
interview with a clinical psychologist to rule out the presence of any severe mental disorder or
recent suicidal behaviour. Other exclusion criteria included intellectual disability, insufficient
Spanish language skills, and concurrent psychological therapy. All individuals who did not
meet the inclusion criteria were referred to their GP for alternative treatment.

All participants were randomized in a 1:1 ratio to either the experimental arm (TAU+-
TD-CBT) or control group (TAU alone). The experimental group received seven, 90-minute
sessions of TD-CBT in groups of 8-10 participants over a 3—-4-month period. The sessions
were provided by clinical psychologist and involved behavioural techniques, relaxation, cogni-
tive restructuring, and relapse prevention. TAU involved regular consultations with the treat-
ing GP, who assessed the patient’s physical and psychological symptoms. In general, the
treatment involved the prescription of psychopharmacological medications (anxiolytics, anti-
depressants or hypnotics) in accordance with the GP criteria, and/or informal counselling/
support provided during brief consultations lasting approximately 10 minutes [25, 26].

The authors assert that all procedures contributing to this work comply with the ethical
standards of the relevant national and institutional committees on human experimentation
and with the Helsinki Declaration of 1975, as revised in 2008. The present study constitutes a
secondary analysis based on a previous registered clinical trial (ISRCTN58437086) and was
approved by the Clinical Research Ethics Committee of Primary Care of the Valencian Region
in 2013 (code: 2013-001955-11). Written informed consent was obtained from all patients,
and those who agreed to participate were provided with an information sheet containing all
the details of the study.

Data analysis

K means clustering of longitudinal data analysis was performed with the kml3d package for R.
This method allows to explore the joint temporal evolution of five cognitive-emotional pro-
cesses (PSWQ, RRS, MCQ, ERQES, ERQCR) across 3 time points to identify homogeneous
clusters of cognitive-emotional outcome trajectories. Patients with at least 2 assessment time
points were retained in the analysis (N = 732), with missing values were imputed by copyMean
method. The multidimensional Euclidean metrics was used to calculate interindividual dis-
tances needed to build the clusters. The number of optimal clusters was determined based on
Calinski-Harabatz [27] and Davies Bouldin [28] indices, selecting the clustering solution that
minimized the proximity indicator (average within-cluster distance/between-cluster distance).
G*Power 3.1 software [29] was used to perform the power analysis, which showed that, with
our sample size (n = 732), we had sufficient power to detect large effect sizes with our analyses
(i.e., a statistical power of 0.999 (1-B = 0.999), an effect size of 0.8, and a significance level of
0.05).

Clinical and performance differences by cluster were evaluated using Chi-square and Stu-
dent’s t test. Effect sizes for these analyses were calculated using Cohen’s d. Logistic regression
analysis was also performed using the Ime4 package, which is a widely use tool in R for fitting
linear mixed effects models. It provides a flexible framework for analysing complex
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hierarchical and longitudinal data structures. This analysis aimed to identify the baseline vari-
ables that predicted the trajectories of the five cognitive-emotional processes. We included as
predictors the baseline variables in which significant differences were obtained between the
two clusters (i.e., experimental treatment [TAU+TD-CBT], income level, QoL, functioning
and anxiety and depressive symptoms). We calculated the odds ratios from the model estimate
coefficients along with their 95% confidence intervals. All the assumptions of the model were
fulfilled. All statistical analyses used a two-tailed o level of 0.05. All tests were carried out in R
software (script available upon request).

Results

No significant differences were observed between dropouts (n = 328, 30.9%) and individuals
in the analysis (n = 732, 69.1%) in any of the variables analysed (p> 0.05).

Longitudinal trajectory of cognitive-emotional processes

Description of the clusters. The two-cluster solution was chosen as the best fit based on
the cluster analysis performed (S1 Fig). The sample was divided into two groups according to
the profile found (i.e., cognitive-emotional outcome trajectories): more improvement in cogni-
tive-emotional processes (n = 384); and less improvement in cognitive-emotional processes
(n =348) (Tables 1 and 2). The participants with a more improvement in cognitive-emotional
processes showed lower levels of worry, rumination, metacognition and expressive suppres-
sion than those who showed less improvement in cognitive-emotional processes at the differ-
ent assessment points. However, significant between-group differences in cognitive
reappraisal were observed only at the posttreatment evaluation and thereafter.

Individuals with more improvement in cognitive-emotional processes from baseline to 12
months follow-up showed large effect sizes in worry, rumination and metacognition (d = 1.00,
d =0.98, and d = 1.00 respectively). Expressive suppression and cognitive reappraisal strategies
showed small to medium effect sizes (d = 0.41 and d = -0.33, respectively). Conversely, individ-
uals with less improvement in cognitive-emotional processes exhibited small effect sizes for
worry, rumination, metacognition, expressive suppression, and cognitive reappraisal (d = 0.26,
d=0.30,d=0.27,d =-0.01, and d = -0.01, respectively).

Sociodemographic, clinical and performance differences between clusters

A higher percentage of individuals who achieved more improvement in cognitive-emotional
processes had a high income level and were more likely to belong to the experimental group at

Table 2. Posttreatment and 12-month follow-up clinical and performance variables differences between cognitive-emotional clusters.

Variables | More improvement;
n=384"

WHOQOL | 5.14 (1.75)

SDS 7.22 (6.99)

GAD-7 5.45 (3.94)
PHQ-9 6.35 (4.62)

Posttreatment 12-month follow-up
Less 95% CI p- More improvement; |Less improvement; |95% CI p-
improvement; n = 348! Difference?? value? |n=384' n = 348! Difference? value?
3.64 (1.72) 12,1.8 <0.001 | 7.36 (1.04) 6.25 (1.04) 0.89,1.3 <0.001
12.71 (8.07) -6.7,-4.3 <0.001 | 5.87 (7.07) 12.92 (8.57) -8.7,-5.5 <0.001
11.21 (5.13) -6.5, -5.0 <0.001 | 4.14 (3.70) 10.90 (5.59) 7.7,-5.8 <0.001
12.70 (6.42) -7.2,-5.5 <0.001 | 5.48 (4.66) 11.81 (6.63) -7.5,-5.2 <0.001

Abbreviations = ' Mean (SD); n (%), > Welch Two Sample t-test, Pearson’s Chi-squared test, 3 CI = Confidence Interval. More improvement = More improvement in
cognitive-emotional processes. Less improvement = Less improvement in cognitive-emotional processes. WHOQOL = World Health Organization Quality of Life. SDS =
Sheehan Disability Scale. GAD-7 = Generalized Anxiety Disorder-7. PHQ-9 = Patient Health Questionnaire-9. NS = Non-significant.

https://doi.org/10.1371/journal.pone.0301746.t1002
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baseline (see Table 1). About clinical and performance variables, the trajectories were main-
tained at all three time points. Individuals with more improvement in cognitive-emotional
processes had lower emotional symptoms and better QoL and functioning at baseline, post-
treatment and the 12-month follow-up compared to participants with less improvement in
cognitive-emotional processes (Tables 1 and 2), even though both groups improved in terms
of clinical symptoms and performance.

Effect of TD-CBT on cluster membership

With regards to the effect of the experimental group on treatment outcomes, among individu-
als with less improvement in cognitive-emotional processes at the posttreatment assessment,
participants who received TAU+TD-CBT obtained better results in metacognition, cognitive
reappraisal, functioning, and emotional symptoms than controls (TAU alone). However, these
differences were maintained at the 12-month follow-up assessment only for metacognition
and functioning. The experimental treatment also influenced treatment outcomes in individu-
als with more improvement in cognitive-emotional processes. At the posttreatment evaluation,
the experimental group obtained greater improvement in numerous variables—worry, cogni-
tive reappraisal, QoL, functioning, and anxiety and depressive symptoms—compared to the
control group. These differences were maintained at the 12-month assessment (Table 3).

Predictors of cluster membership

TAU+TD-CBT, higher income level, greater QoL, and fewer anxiety symptoms at baseline
were significant predictors of membership in the more improvement cluster (Table 4).
Although there were significant differences between the two clusters in functioning and
depressive symptoms (Table 1) in the bivariate analyses, these variables did not predict mem-
bership in the clusters once the effects of the other clinical, sociodemographic and perfor-
mance variables were considered simultaneously in the logistic regression.

Discussion

In the present study, we compared the longitudinal course of five cognitive-emotional pro-
cesses—rumination, worry, metacognition, expressive suppression and cognitive reappraisal—
in individuals with depressive and anxiety symptoms. We obtained two clearly differentiated
clusters based on the cognitive-emotional trajectories, which we categorized as either a more
or less improvement in cognitive-emotional processes. We have also observed that TAU+-
TD-CBT was a potential predictor that determine membership in the “more improvement”
cluster.

At baseline, posttreatment and 12-month follow-up assessments, individuals who demon-
strated more improvement in cognitive-emotional processes were characterized by lower levels
of worry, rumination, metacognition, and expressive suppression. Moreover, the effect sizes
for worry, rumination and metacognition were all large (d>.98), with small to medium effect
sizes (d>0.33) in expressive suppression and cognitive reappraisal strategies between baseline
and the 12-month follow-up. However, significant between-group differences in cognitive
reappraisal were only observed in the posttreatment period, with an increased use of this strat-
egy only in the more improvement cluster. This between-group difference was maintained at
the 12-month follow-up. Changes in this emotion regulation strategy after treatment may be
due to the fact that a higher percentage of people in this cluster received TD-CBT, where they
worked on different aspects such as cognitive restructuring, relaxation techniques or psychoe-
ducation [30, 31], on which TD-CBT has a direct effect [11].
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Table 3. Differences according to the type of intervention administered in cognitive, emotional, clinical and performance variables between individuals with more
improvement in cognitive-emotional processes and less improvement in cognitive-emotional processes.

Less improvement Posttreatment 12-month follow-up

TAU TAU+TD-CBT 95%CI p- TAU TAU+TD-CBT 95%CI p-

(N =205)" (N = 143)* Difference>? value? | (N =205)" (N = 143)* Difference®® value?
PSWQ 32.6 (5.3) 31.5(5.4) -0.22,2.3 0.1 31.9 (6) 31(5.2) -0.7,2.7 0.3
RRS 14.9 (3.4) 14.7 (3.6) -0.71, 1.0 0.8 14.4 (3.6) 13.5 (3.4) -0.2,2.0 0.091
MCQ 18.2 (3.5) 17.2 (3.7) 0.21,1.9 0.015 17.8 (4.2) 16.4 (3.9) 0.1,2.6 0.030
ERQES 4.2 (1.6) 4.1 (1.4) -0.2,0.5 0.5 4.3 (1.5) 4.1 (1.5) -0.2,0.7 0.3
ERQCR 4(1.4) 4.5 (1.3) -0.8,-0.2 0.003 4.1(1.2) 42 (1.2) -0.4,0.4 0.9
WHOQOL 3.5(1.8) 3.9(1.6) -0.8,0.02 0.065 6.2 (1.0) 6.3 (1.1) -0.4,0.2 0.6
SDS 13.7 (8.2) 11.1 (7.6) 0.8,4.5 0.005 14.2 (8.2) 11.4 (8.8) 0.2,5.4 0.036
GAD-7 12.8 (4.9) 8.7 (4.6) 3,52 <0.001 |11.6(5.6) 10 (5.5) -0.1,3.3 0.057
PHQ-9 14.3 (6.5) 10.2 (5.4) 2.7,5.5 <0.001 |12.5(6.7) 10.9 (6.5) 0.4,3.6 0.11

More Posttreatment 12-month follow-up
improvement

TAU TAU+TD-CBT 95%CI p- TAU TAU+TD-CBT 95%CI p-

(N =156)" (N =228)" Difference™ value’ | (N =156)" (N =228)" Difference™’ value?
PSWQ 23.6 (6.2) 21.2 (60.1) 1.0,3.7 <0.001 |21.9(6.6) 20 (6.4) 0.1,3.7 0.039
RRS 10.1 (2.8) 9.9 (2.9) -0.4,0.8 0.6 9.4 (2.7) 9(2.9) -0.3,1.2 0.2
MCQ 11.9 (3.3) 11.4 (3.2) -0.2,1.2 0.2 11.4 (3.8) 10.7 (3.5) -0.2,1.8 0.13
ERQES 3.1(1.3) 3.2(1.3) -0.4,0.2 0.6 3(1.3) 3.(1.3) -0.3,0.4 0.9
ERQCR 4.4 (1.3) 49 (1.1) -0.8,-0.3 <0.001 |4.3(1.4) 5(1.2) -1.0,0.3 <0.001
WHOQOL 4.7 (1.7) 5.5(1.7) -1.1,-0.4 <0.001 |7.1(1) 7.6 (1) -0.8,-0.2 <0.001
SDS 8.1(7.1) 6.6 (6.9) 0.01, 3.1 0.048 7.9 (8.1) 4.6 (6) 1.3,5.3 0.002
GAD-7 6.9 (4.4) 45(3.3) 16,33 <0.001 |5.4(4) 34(3.3) 1.0,3.0 <0.001
PHQ-9 7.9 (4.9) 5.3 (4.2) 1.6,3.6 <0.001 | 6.6 (4.6) 4.8 (4.6) 0.6, 3.1 0.004

Abbreviations = ' Mean (SD); n (%), > Welch Two Sample t-test, Pearson’s Chi-squared test, Fisher’s exact test, 3CI = Confidence Interval. More improvement = More

improvement in cognitive-emotional processes. Less improvement = Less improvement in cognitive-emotional processes. PSWQ = Penn State Worry Questionnaire.

RRS = Ruminative Response Scale. MCQ = Metacognitive Questionnaire. ERQES = Expressive suppression strategy. ERQCR = Cognitive reappraisal strategy. WHOQOL
= World Health Organization Quality of Life. SDS = Sheehan Disability Scale. GAD-7 = Generalized Anxiety Disorder-7. PHQ-9 = Patient Health Questionnaire-9. TAU
= Treatment as usual. TD-CBT = transdiagnostic cognitive-behavioural therapy. NS = Non-significant.

https://doi.org/10.1371/journal.pone.0301746.t003

Although individuals in the less improvement cluster also showed longitudinal improve-

ments in cognitive-emotional processes, the effect sizes were significantly smaller (d<0.30). It

seems likely that CBT played a role in improving these cognitive-emotional processes, albeit to

Table 4. Logistic regression examining cluster membership potential predictors.

Variables OR (95% CI) p-value
TAU+ TD-CBT 1.6 (1.4-1.9) <0.001
Income level 1.4 (1.1-1.6) <0.001
WHOQOL 1.2 (1-1.5) <0.05
SDS 0.9 (0.7-1) 0.2
GAD-7 0.6 (0.5-0.7) <0.001
PHQ-9 0.9 (0.7-1.1) 0.1

Abbreviations: OR = Odds ratio.CI = Confidence Interval. TAU+TD-CBT = Transdiagnostic cognitive-behavioural
therapy plus treatment as usual. WHOQOL = World Health Organization Quality of Life. SDS = Sheehan Disability
Scale. GAD-7 = Generalized Anxiety Disorder-7. PHQ-9 = Patient Health Questionnaire-9. NS = Non-significant.

https://doi.org/10.1371/journal.pone.0301746.t1004

PLOS ONE | https://doi.org/10.1371/journal.pone.0301746 May 7, 2024

8/13


https://doi.org/10.1371/journal.pone.0301746.t003
https://doi.org/10.1371/journal.pone.0301746.t004
https://doi.org/10.1371/journal.pone.0301746

PLOS ONE

Patterns of cognitive-emotional change

a lesser extent than in the patients in the more improvement cluster, in which a higher propor-
tion of individuals had received TAU+TD-CBT.

In terms of the sociodemographic differences between the two clusters, individuals in the
more improvement cluster had higher income levels at baseline. This finding is consistent with
other studies, which have already established that individuals with lower incomes have more
worry, rumination [32] and more deficits in emotion regulation [33], which a negative reper-
cussion on well-being and mental health.

As expected, all the participants who received TAU+TD-CBT had better treatment out-
comes (clinical symptoms and performance) than those who only received TAU alone. This
finding is congruent with previous studies that have shown that CBT improves treatment out-
comes in the short, medium and long term [24, 31]. In fact, CBT is the most empirically vali-
dated intervention for emotional disorders [3, 4], significantly improving QoL [34] and
functioning [24].

Individuals who had more improvement in cognitive-emotional processes showed fewer
emotional symptoms and higher levels of QoL and functioning at the baseline, posttreatment
and 12-month follow-up assessments. At the posttreatment evaluation, individuals who
received TAU+TD-CBT and had a more improvement in cognitive-emotional processes had
better results than those who received TAU alone in terms of worry, cognitive reappraisal,
QoL, functioning, and anxiety and depressive symptoms. Moreover, these differences were
maintained at the 12-month follow-up. The notable positive response to psychological treat-
ment in participants in this cluster shows that not only do cognitive-emotional processes act as
predictors of response [13, 35-38], but also that individuals with a more adaptative cognitive-
emotional profile who received CBT would be more likely to have a better understanding, thus
increasing responsiveness to treatment [39].

Surprisingly, rumination did not differ for either cluster, based on the type of intervention
offered. This suggests that TD-CBT might not have directly targeted rumination or that addi-
tional factors may have influenced its effectiveness in reducing negative thought patterns. In
the same way, unexpectedly, we also observed that negative metacognitive beliefs improved in
the less improvement cluster but not in the more improvement cluster. This outcome is likely
attributable to the fact that individuals belonging to the more improvement cluster may
already possess more adaptive cognitive strategies, which could result in a diminished impact
of the experimental treatment on these beliefs. Consequently, this could explain the absence of
significant differences by adding TD-CBT to TAU, compared to TAU alone in the more
improvement cluster.

We observed that anxiety symptoms, lower income levels and worse perceived QoL acted
as risk factors for worse cognitive-emotional progression over time and thus, a greater proba-
bility of a decreased response to treatment. Therefore, these factors should be considered when
administering psychological treatment to patients, since they play a key role in achieving opti-
mal results and a more durable recovery. Psychological treatment was also a predictor of
belonging to the cluster with more improvement in cognitive-emotional processes. Previous
studies have demonstrated the efficacy of CBT in improving clinical symptoms [3, 24]; how-
ever, previous literature only analyse the evolution of some of these cognitive-emotional pro-
cesses separately [40]. Knowing the different trajectories that follow all these cognitive-
emotional processes after TAU+TD-CBT depending on the cluster membership is a great
advance, since one of the aims of CBT is to improve cognitive-emotional processes.

Our study has several limitations. Firstly, the examination of cognitive-emotional trajecto-
ries was limited to the short term (5-16 months, from baseline to the 12-month follow-up),
and the analysis was confined to three specific time points, rendering long-term changes
uncertain. Second, this patient sample consisted of individuals with mild to moderate
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emotional disorders symptoms, which means we must be cautious before generalizing the
results. A third limitation is the use of self-reported scales, even though all of these scales are
well-validated measures in primary care settings [21, 41, 42]. Finally, the high attrition rate in
this study could have influenced the results obtained. However, no significant differences were
found when comparing individuals who completed at least two of three assessments versus
those who did not. Moreover, similar high attrition rates have been described in other RCT's
carried out in primary care settings [43].

In conclusion, we identified two distinct trajectories based on the patients’ cognitive-emo-
tional profile. Individuals who experienced more improvement in cognitive-emotional pro-
cesses had better outcomes after treatment, both in the immediate posttreatment assessment
and after 12-months of follow-up. These findings underscore the value of adding TD-CBT to
TAU for the treatment of primary care patients. These results highlight that this psychological
intervention not only enhances and sustains the positive treatment effects, but also augments
the likelihood of greater improvements in cognitive-emotional processes, even in cases where
individuals experience reduced benefits due to high initial levels of these processes. In situa-
tions where the benefit margin is limited, it may be advisable within clinical practice to con-
sider a more tailored treatment approach, focusing specifically on the most maladaptive
cognitive-emotional processes, as opposed to a more generalized group therapy approach.
Moreover, these findings highlight the value of processes of change in therapy thus providing
more evidence to support the value of personalized treatments.

Supporting information

S1 Fig. Plots of Calinski-Harabatz and Davies Bouldin indexes for 2-6 clusters on cognitive
variables (PSWQ, RRS, MCQ, ERQES and ERQCR).
(DOCX)

Acknowledgments

We thank all members of the PsicAP Research Group and the study participants for their con-
tribution to the study.

Author Contributions

Conceptualization: Sara Barrio-Martinez, Noelia Rodriguez-Perez, Amador Priede, César
Gonzalez-Blanch.

Data curation: Maria Carpallo-Gonzalez.

Formal analysis: Sara Barrio-Martinez, Noelia Rodriguez-Perez.

Funding acquisition: Antonio Cano-Vindel, César Gonzalez-Blanch.

Investigation: Sara Barrio-Martinez, Antonio Cano-Vindel, César Gonzalez-Blanch.
Methodology: Sara Barrio-Martinez, Noelia Rodriguez-Perez, César Gonzalez-Blanch.
Project administration: Antonio Cano-Vindel, César Gonzalez-Blanch.

Resources: Antonio Cano-Vindel, César Gonzalez-Blanch.

Supervision: Antonio Cano-Vindel.

Validation: Sara Barrio-Martinez, Amador Priede, Leonardo Adrian Medrano, Roger Muiioz-
Navarro, Juan Antonio Moriana, Maria Carpallo-Gonzalez, Maider Prieto-Vila, Paloma
Ruiz-Rodriguez, Antonio Cano-Vindel, César Gonzalez-Blanch.

PLOS ONE | https://doi.org/10.1371/journal.pone.0301746 May 7, 2024 10/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0301746.s001
https://doi.org/10.1371/journal.pone.0301746

PLOS ONE

Patterns of cognitive-emotional change

Writing - original draft: Sara Barrio-Martinez.

Writing - review & editing: Sara Barrio-Martinez, Noelia Rodriguez-Perez, Amador Priede,

Leonardo Adrian Medrano, Roger Muiioz-Navarro, Juan Antonio Moriana, Maria Car-
pallo-Gonzalez, Maider Prieto-Vila, Paloma Ruiz-Rodriguez, Antonio Cano-Vindel, César
Gonzalez-Blanch.

References

1.

10.

11.

12

13.

14.

15.

16.

Nochaiwong S, Ruengorn C, Thavorn K, Hutton B, Awiphan R, Phosuya C, et al. Global prevalence of
mental health issues among the general population during the coronavirus disease-2019 pandemic: a
systematic review and meta-analysis. Scientific Reports. 2021; 11(1):10173. https://doi.org/10.1038/
s41598-021-89700-8 PMID: 33986414

Hansson L. Quality of life in depression and anxiety. International Review of Psychiatry. 2002; 14
(3):185-9.

Fonseca Pedrero E, Pérez-Alvarez M, Al-Halabi S, Inchausti F, Mufiz J, Lépez-Navarro E, et al. [Evi-
dence-Based Psychological Treatments for Adults: A Selective Review]. Psicothema. 2021; 33(2):188—
97. https://doi.org/10.7334/psicothema2020.426 PMID: 33879290

Hofmann SG, Hayes SC. The Future of Intervention Science: Process-Based Therapy. Clinical Psycho-
logical Science. 2019; 7(1):37-50. https://doi.org/10.1177/2167702618772296 PMID: 30713811

Fernandez A, Haro JM, Codony M, Vilagut G, Martinez-Alonso M, Autonell J, et al. Treatment adequacy
of anxiety and depressive disorders: Primary versus specialised care in Spain. Journal of Affective Dis-
orders. 2006; 96(1):9-20. https://doi.org/10.1016/j.jad.2006.05.005 PMID: 16793140

Thornicroft G, Chatterji S, Evans-Lacko S, Gruber M, Sampson N, Aguilar-Gaxiola S, et al. Undertreat-
ment of people with major depressive disorder in 21 countries. British Journal of Psychiatry. 2017; 210
(2):119-24. https://doi.org/10.1192/bjp.bp.116.188078 PMID: 27908899

Ferreri F, Lapp LK, Peretti CS. Current research on cognitive aspects of anxiety disorders. Current opin-
ion in psychiatry. 2011; 24(1):49-54. https://doi.org/10.1097/YCO.0b013e32833f5585 PMID:
20829693

D’Avanzato C, Joormann J, Siemer M, Gotlib IH. Emotion Regulation in Depression and Anxiety: Exam-
ining Diagnostic Specificity and Stability of Strategy Use. Cognitive Therapy and Research. 2013; 37
(5):968-80.

Ehring T, Watkins ER. Repetitive negative thinking as a transdiagnostic process. International Journal
of Cognitive Therapy. 2008; 1(3):192—205.

Normann N, van Emmerik AAP, Morina N. The efficacy of metacognitive therapy for anxiety and
depression: a meta-analytic review. Depression and Anxiety. 2014; 31(5):402—11. https://doi.org/10.
1002/da.22273 PMID: 24756930

Murioz-Navarro R, Medrano LA, Limonero JT, Gonzélez-Blanch C, Moriana JA, Ruiz-Rodriguez P,

et al. The mediating role of emotion regulation in transdiagnostic cognitive behavioural therapy for emo-
tional disorders in primary care: Secondary analyses of the PsicAP randomized controlled trial. Journal
of Affective Disorders. 2022; 303:206—15. https://doi.org/10.1016/j.jad.2022.01.029 PMID: 34998804

Barrio-Martinez S, Gonzalez-Blanch C, Priede A, Mufioz-Navarro R, Medrano LA, Moriana JA, et al.
Emotion Regulation as a Moderator of Outcomes of Transdiagnostic Group Cognitive-Behavioral Ther-
apy for Emotional Disorders. Behavior therapy. 2022; 53(4):628—41. https://doi.org/10.1016/j.beth.
2022.01.007 PMID: 35697427

Kertz SJ, Koran J, Stevens KT, Bjorgvinsson T. Repetitive negative thinking predicts depression and
anxiety symptom improvement during brief cognitive behavioral therapy. Behaviour Research and Ther-
apy. 2015; 68:54-63. https://doi.org/10.1016/j.brat.2015.03.006 PMID: 25812825

Mennin DS, Fresco DM. What, Me Worry and Ruminate About DSM-5 and RDoC? The Importance of
Targeting Negative Self-Referential Processing. Clin Psychol (New York). 2013; 20(3):258—67. hitps://
doi.org/10.1111/cpsp.12038 PMID: 27890972

Windgassen S, Moss-Morris R, Goldsmith K, Chalder T. The importance of cluster analysis for enhanc-
ing clinical practice: an example from irritable bowel syndrome. Journal of Mental Health. 2018; 27
(2):94-6. https://doi.org/10.1080/09638237.2018.1437615 PMID: 29447026

Hervas G. Adaptacion al castellano de un instrumento para evaluar el estilo rumiativo. Revista de Psico-
patologia y Psicologia Clinica. 2008;13.

PLOS ONE | https://doi.org/10.1371/journal.pone.0301746 May 7, 2024 11/13


https://doi.org/10.1038/s41598-021-89700-8
https://doi.org/10.1038/s41598-021-89700-8
http://www.ncbi.nlm.nih.gov/pubmed/33986414
https://doi.org/10.7334/psicothema2020.426
http://www.ncbi.nlm.nih.gov/pubmed/33879290
https://doi.org/10.1177/2167702618772296
http://www.ncbi.nlm.nih.gov/pubmed/30713811
https://doi.org/10.1016/j.jad.2006.05.005
http://www.ncbi.nlm.nih.gov/pubmed/16793140
https://doi.org/10.1192/bjp.bp.116.188078
http://www.ncbi.nlm.nih.gov/pubmed/27908899
https://doi.org/10.1097/YCO.0b013e32833f5585
http://www.ncbi.nlm.nih.gov/pubmed/20829693
https://doi.org/10.1002/da.22273
https://doi.org/10.1002/da.22273
http://www.ncbi.nlm.nih.gov/pubmed/24756930
https://doi.org/10.1016/j.jad.2022.01.029
http://www.ncbi.nlm.nih.gov/pubmed/34998804
https://doi.org/10.1016/j.beth.2022.01.007
https://doi.org/10.1016/j.beth.2022.01.007
http://www.ncbi.nlm.nih.gov/pubmed/35697427
https://doi.org/10.1016/j.brat.2015.03.006
http://www.ncbi.nlm.nih.gov/pubmed/25812825
https://doi.org/10.1111/cpsp.12038
https://doi.org/10.1111/cpsp.12038
http://www.ncbi.nlm.nih.gov/pubmed/27890972
https://doi.org/10.1080/09638237.2018.1437615
http://www.ncbi.nlm.nih.gov/pubmed/29447026
https://doi.org/10.1371/journal.pone.0301746

PLOS ONE

Patterns of cognitive-emotional change

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Sandin B, Chorot P, Valiente R, Lostao L. Validacion espafiola del cuestionario de preocupacion
PSWQ: Estructura factorial y propiedades psicométricas. Revista de Psicopatologia y Psicologia Clin-
ica. 2009; 14:107-22.

Ramos-Cejudo J, José M S, Cano-Vindel A. Spanish Version of the Meta-Cognitions Questionnaire 30
(MCQ-30). The Spanish journal of psychology. 2013; 16:E95. https://doi.org/10.1017/sjp.2013.95
PMID: 24230958

Cabello R, Salguero JM, Fernandez-Berrocal P, Gross JJ. A Spanish Adaptation of the Emotion Regu-
lation Questionnaire. European Journal of Psychological Assessment. 2012:1-7.

Garcia-Campayo J, Zamorano E, Ruiz MA, Pardo A, Pérez-Paramo M, Lépez-Gomez V, et al. Cultural
adaptation into Spanish of the generalized anxiety disorder-7 (GAD-7) scale as a screening tool. Health
Qual Life Outcomes. 2010; 8(8):1477—7525. https://doi.org/10.1186/1477-7525-8-8 PMID: 20089179

Murioz-Navarro R, Cano-Vindel A, Medrano LA, Schmitz F, Ruiz-Rodriguez P, Abellan-Maeso C, et al.
Utility of the PHQ-9 to identify major depressive disorder in adult patients in Spanish primary care cen-
tres. BMC Psychiatry. 2017; 17(1):017—1450. https://doi.org/10.1186/s12888-017-1450-8 PMID:
28793892

Lucas-Carrasco R. The WHO quality of life (WHOQOL) questionnaire: Spanish development and vali-
dation studies. Qual Life Res. 2012; 21(1):161-5. https://doi.org/10.1007/s11136-011-9926-3 PMID:
21611868

Bobes J, Badia X, Luque A, Garcia M, Gonzalez MP, Dal-Re R. [Validation of the Spanish version of the
Liebowitz social anxiety scale, social anxiety and distress scale and Sheehan disability inventory for the
evaluation of social phobia]. Med Clin (Barc). 1999; 112(14):530-8.

Cano-Vindel A, Mufioz-Navarro R, Moriana JA, Ruiz-Rodriguez P, Medrano LA, Gonzalez-Blanch C.
Transdiagnostic group cognitive behavioural therapy for emotional disorders in primary care: the results
of the PsicAP randomized controlled trial. Psychological Medicine. 2021:1-13. https://doi.org/10.1017/
S0033291720005498 PMID: 33550995

Cano-Vindel A, Mufioz-Navarro R, Wood CM, Limonero JT, Medrano LA, Ruiz-Rodriguez P, et al.
Transdiagnostic Cognitive Behavioral Therapy Versus Treatment as Usual in Adult Patients With Emo-
tional Disorders in the Primary Care Setting (PsicAP Study): Protocol for a Randomized Controlled
Trial. JMIR research protocols. 2016; 5(4):e246. https://doi.org/10.2196/resprot.6351 PMID: 28011446

Gonzalez-Blanch C, Umaran-Alfageme O, Cordero-Andrés P, Muiioz-Navarro R, Ruiz-Rodriguez P,
Medrano LA, et al. Tratamiento psicoldgico de los trastornos emocionales en Atencion Primaria: el
manual de tratamiento transdiagndstico del estudio PsicAP. Ansiedad y Estrés. 2018; 24(1):1-11.

Calinski T, Harabasz J. A dendrite method for cluster analysis. Communications in Statistics. 1974; 3
(1):1-27.

Davies DL, Bouldin DW. A Cluster Separation Measure. IEEE Transactions on Pattern Analysis and
Machine Intelligence. 1979; PAMI-1(2):224—-7. PMID: 21868852

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behavior research methods. 2007; 39(2):175-91.
https://doi.org/10.3758/bf03193146 PMID: 17695343

Goldin PR, Ziv M, Jazaieri H, Werner K, Kraemer H, Heimberg RG, et al. Cognitive reappraisal self-effi-
cacy mediates the effects of individual cognitive-behavioral therapy for social anxiety disorder. Journal
of Consulting and Clinical Psychology. 2012; 80(6):1034. https://doi.org/10.1037/a0028555 PMID:
22582765

Kivity Y, Cohen L, Weiss M, Elizur J, Huppert JD. The role of expressive suppression and cognitive
reappraisal in cognitive behavioral therapy for social anxiety disorder: A study of self-report, subjective,
and electrocortical measures. Journal of Affective Disorders. 2021; 279:334—42. https://doi.org/10.
1016/j.jad.2020.10.021 PMID: 33096332

de Bruijn E-J, Antonides G. Determinants of financial worry and rumination. Journal of Economic Psy-
chology. 2020; 76:102233.

Palacios-Barrios EE, Hanson JL. Poverty and self-regulation: Connecting psychosocial processes, neu-
robiology, and the risk for psychopathology. Comprehensive Psychiatry. 2019; 90:52—64. https://doi.
org/10.1016/j.comppsych.2018.12.012 PMID: 30711814

Hofmann SG, Curtiss J, Carpenter JK, Kind S. Effect of treatments for depression on quality of life: a
meta-analysis. Cognitive Behaviour Therapy. 2017; 46(4):265-86. https://doi.org/10.1080/16506073.
2017.1304445 PMID: 28440699

Berking M, Wirtz CM, Svaldi J, Hofmann SG. Emotion regulation predicts symptoms of depression over
five years. Behav Res Ther. 2014; 57:13-20. https://doi.org/10.1016/j.brat.2014.03.003 PMID:
24754907

PLOS ONE | https://doi.org/10.1371/journal.pone.0301746 May 7, 2024 12/13


https://doi.org/10.1017/sjp.2013.95
http://www.ncbi.nlm.nih.gov/pubmed/24230958
https://doi.org/10.1186/1477-7525-8-8
http://www.ncbi.nlm.nih.gov/pubmed/20089179
https://doi.org/10.1186/s12888-017-1450-8
http://www.ncbi.nlm.nih.gov/pubmed/28793892
https://doi.org/10.1007/s11136-011-9926-3
http://www.ncbi.nlm.nih.gov/pubmed/21611868
https://doi.org/10.1017/S0033291720005498
https://doi.org/10.1017/S0033291720005498
http://www.ncbi.nlm.nih.gov/pubmed/33550995
https://doi.org/10.2196/resprot.6351
http://www.ncbi.nlm.nih.gov/pubmed/28011446
http://www.ncbi.nlm.nih.gov/pubmed/21868852
https://doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.1037/a0028555
http://www.ncbi.nlm.nih.gov/pubmed/22582765
https://doi.org/10.1016/j.jad.2020.10.021
https://doi.org/10.1016/j.jad.2020.10.021
http://www.ncbi.nlm.nih.gov/pubmed/33096332
https://doi.org/10.1016/j.comppsych.2018.12.012
https://doi.org/10.1016/j.comppsych.2018.12.012
http://www.ncbi.nlm.nih.gov/pubmed/30711814
https://doi.org/10.1080/16506073.2017.1304445
https://doi.org/10.1080/16506073.2017.1304445
http://www.ncbi.nlm.nih.gov/pubmed/28440699
https://doi.org/10.1016/j.brat.2014.03.003
http://www.ncbi.nlm.nih.gov/pubmed/24754907
https://doi.org/10.1371/journal.pone.0301746

PLOS ONE

Patterns of cognitive-emotional change

36.

37.

38.

39.

40.

41.

42,

43.

Capobianco L, Faija C, Husain Z, Wells A. Metacognitive beliefs and their relationship with anxiety and
depression in physical ilinesses: A systematic review. PLOS ONE. 2020; 15(9). https://doi.org/10.1371/
journal.pone.0238457 PMID: 32911486

Faissner M, Kriston L, Moritz S, Jelinek L. Course and stability of cognitive and metacognitive beliefs in
depression. Depression and Anxiety. 2018; 35(12):1239-46. https://doi.org/10.1002/da.22834 PMID:
30277625

Wirtz CM, Hofmann SG, Riper H, Berking M. Emotion regulation predicts anxiety over a five-year inter-
val: a cross-lagged panel analysis. Depress Anxiety. 2014; 31(1):87-95. https://doi.org/10.1002/da.
22198 PMID: 24151095

Lyubomirsky S, Kasri F, Zehm K. Dysphoric Rumination Impairs Concentration on Academic Tasks.
Cognitive Therapy and Research. 2003; 27(3):309-30.

Abdollahi A, Hosseinian S, Panahipour H, Allen KA. Cognitive behavioural therapy as an effective treat-
ment for social anxiety, perfectionism, and rumination. Current Psychology. 2021; 40(9):4698-707.

Murioz-Navarro R, Adrian Medrano L, Gonzalez-Blanch C, Carpallo-Gonzalez M, Olave L, Iruarrizaga |,
et al. Validity of brief scales for assessing transdiagnostic cognitive emotion regulation strategies in pri-

mary care patients with emotional disorders. European Journal of Psychological Assessment. 2021; 37
(2):86-94.

Mufoz-Navarro R, Cano-Vindel A, Moriana JA, Medrano LA, Ruiz-Rodriguez P, Agliero-Gento L, et al.

Screening for generalized anxiety disorder in Spanish primary care centers with the GAD-7. Psychiatry

Res. 2017; 256:312-7. https://doi.org/10.1016/j.psychres.2017.06.023 PMID: 28666201

Bortolotti B, Menchetti M, Bellini F, Montaguti MB, Berardi D. Psychological interventions for major
depression in primary care: a meta-analytic review of randomized controlled trials. Gen Hosp Psychia-
try. 2008; 30(4):293-302. https://doi.org/10.1016/j.genhosppsych.2008.04.001 PMID: 18585531

PLOS ONE | https://doi.org/10.1371/journal.pone.0301746 May 7, 2024 13/13


https://doi.org/10.1371/journal.pone.0238457
https://doi.org/10.1371/journal.pone.0238457
http://www.ncbi.nlm.nih.gov/pubmed/32911486
https://doi.org/10.1002/da.22834
http://www.ncbi.nlm.nih.gov/pubmed/30277625
https://doi.org/10.1002/da.22198
https://doi.org/10.1002/da.22198
http://www.ncbi.nlm.nih.gov/pubmed/24151095
https://doi.org/10.1016/j.psychres.2017.06.023
http://www.ncbi.nlm.nih.gov/pubmed/28666201
https://doi.org/10.1016/j.genhosppsych.2008.04.001
http://www.ncbi.nlm.nih.gov/pubmed/18585531
https://doi.org/10.1371/journal.pone.0301746

