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Abstract

Several transdiagnostic cognitive-behavior therapies include multiple treatment components. 

However, it is unclear whether some components are more efficacious than others at reducing 

symptoms or whether these components uniquely influence their putative mechanism of change. 

Participants (N = 70; Mage = 33.7; 67.1% female, 74.3% White) with a primary anxiety or 

depressive disorder were randomized to one of three standard or personalized sequences of core 

Unified Protocol modules. Using hierarchical linear modeling, we tested (a) whether the average 

session-to-session change in anxiety and depression differed between modules and (b) whether 

the average session-to-session change in the putative mechanism of each module differed between 

modules. All modules led to similar changes in anxiety, but Confronting Physical Sensations led to 

significantly less change in depression than other modules. There were no significant differences 

among modules predicting putative mechanisms of change, although there was a trend for 

Mindful Emotion Awareness to predict greater improvements in mindfulness than Understanding 

Emotions. Consistent with its transdiagnostic nature, UP modules may exert similar effects 

on anxiety and putative mechanisms of change, although interoceptive exposures may be less 

impactful for changing depressive symptoms and the mindfulness module may promote relatively 

specific improvements in mindfulness.
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Emotional disorders (e.g., anxiety, depressive, obsessive-compulsive, trauma, eating, 

insomnia, borderline personality, and related disorders) [12] are pervasive, costly, and 
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impairing [26,27,31,32]. To date, there are nearly 50 evidence-based treatments for these 

conditions [21], and meta-analytic findings suggest that cognitive and behavioral therapies 

(CBTs) result in medium-to-large improvements in anxiety and depressive symptoms 

[14,28]. However, most of these evidence-based treatments are multi-component packages 

of therapeutic strategies (e.g., cognitive restructuring, exposure, mindfulness, etc.) delivered 

and tested in full, rendering it difficult to draw conclusions about the unique effects of 

each skill on specific outcomes (e.g., anxiety, depression). Given that over 20 million US 

adults with a mental illness do not receive treatment each year Center for Behavioral Health 

Statistics and Quality [CBHSQ] [16], in part due to long waitlists for high-quality care, it is 

necessary to increase the potency and efficiency of existing interventions by testing which 

therapeutic strategies affect specific outcomes [22,30,54]. By identifying which strategies 

affect specific outcomes, interventions can be adapted to only include the most impactful 

strategies for the outcomes that are most relevant to each patient, ensuring that patients 

receive the most potent intervention that should likely require fewer sessions, thus enhancing 

the efficiency of care.

Researchers have used broad meta-analytic and intensive longitudinal designs to extract 

information on the effects of common cognitive-behavioral strategies on anxiety and 

depressive symptoms from studies of CBT packages. For example, in a component network 

meta-analysis of CBT techniques for panic disorder, both interoceptive exposure and 

cognitive restructuring were associated with greater reductions in panic symptoms, whereas 

in vivo exposure, breathing retraining, muscle relaxation, and virtual reality exposure were 

associated with smaller reductions in these symptoms [41]. Similarly, in a longitudinal 

multilevel meta-analysis of mixed anxiety disorders, both exposure therapy and cognitive 

therapy led to similar improvements in anxiety, regardless of the specific anxiety disorder 

[40]. Specifically for patients with depression, a component network meta-analysis indicated 

that cognitive and behavioral interventions led to similar reductions in depressive symptoms 

relative to treatment-as-usual [34]. Of course, not all studies in these meta-analyses included 

comparisons of all pairs of therapy strategies examined which may limit the power to 

explore specific strategy-outcome effects.

Researchers have thus begun to use more intensive longitudinal designs to complement 

meta-analytic findings. In cognitive therapy for depression, the degree to which therapists 

used cognitive methods, but not behavioral methods, predicted in-session cognitive change 

[52], suggesting cognitive methods may exert a relatively specific effect on cognitive 

change. Similarly, when comparing CBT to acceptance and commitment therapy (ACT) for 

mixed anxiety disorders, there was a trend for participants to demonstrate greater acceptance 

at post-treatment and follow-up in ACT than in CBT [3], suggesting the mindfulness 

and acceptance techniques in ACT may promote acceptance more effectively than the 

cognitive and behavioral skills from CBT. In two studies of inpatients provided training 

in self-monitoring, cognitive restructuring, behavioral activation, mindfulness, acceptance, 

and dialectical behavior therapy (DBT) skills in a group format, greater use of mindfulness 

predicted improvements in both anxiety and depression, whereas DBT skills predicted 

reductions in anxiety and behavioral activation predicted reductions in depression [58,59].
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Modular interventions [18], treatment packages in which therapeutic components are clearly 

distinguishable and can be delivered in isolation from each other, may be particularly useful 

for studying the unique contributions of discrete CBT skills. Specifying if or when each 

module is delivered allows researchers to test how symptoms and module-relevant processes 

change in response to the introduction of each therapeutic strategy. The Unified Protocol for 

Transdiagnostic Treatment of Emotional Disorders (UP[8]) is a modular treatment package 

designed to treat a range of common mental health conditions by targeting temperamental 

processes shared among these conditions (e. g., neuroticism, aversive reactivity to emotional 

experiences, emotion-motivated avoidant coping [5]. The UP represents a useful context 

in which to explore the unique contributions of specific skills given that its five core 

modules consist of commonly used cognitive, behavioral, and third-wave strategies [60]. 

Specifically, the UP includes (1) psychoeducation and self-monitoring,5 (2) mindful emotion 

awareness, (3) cognitive flexibility, (4) behavior change skills and in vivo exposure, and 

(5) interoceptive exposure. As a full package, the UP has led to significant decreases 

in anxiety and depressive symptoms [13,45], is generally efficacious for the full range 

of emotional disorders [15,29], and demonstrates improvements that are non-inferior to 

cognitive-behavior treatments designed for specific emotional disorders [6].

Researchers have also provided preliminary evidence of the relative efficacy of each discrete 

UP module in addressing anxiety and depression, as well as the specificity of these modules 

in engaging their component-relevant processes (e.g., does mindful emotion awareness 

training leader to increased capacity for present-focused, non-judgmental attention?). 

Evidence from single-case studies suggests the mindfulness and behavior change/exposure 

modules lead to decreases in anxiety and depression [1,10,48], although, in a larger sample, 

only cognitive flexibility was significantly associated with decreases in anxiety [49].

When examining the UP modules’ effects on targeted psychotherapeutic processes, the 

mindfulness, cognitive flexibility, and interoceptive exposure modules led to relatively 

specific improvements in mindfulness [10,47], cognitive flexibility [47] (but cf. [10]), and 

anxiety sensitivity [11], respectively. By contrast, the psychoeducation/self-monitoring and 

behavior change/exposure modules have been associated with relatively broad changes in 

avoidant behaviors, mindfulness, cognitive flexibility, and negative beliefs about emotions 

[1,10,47,48]. These results suggest certain UP modules lead to symptom change (e.g., 

Mindful Emotion Awareness, Countering Emotional Behaviors, Cognitive Flexibility) 

and either relatively specific (e.g., Mindful Emotion Awareness, Cognitive Flexibility, 

Confronting Physical Sensations) or broad (e.g., Understanding Emotions, Countering 

Emotional Behaviors) changes in module-relevant processes.

Current study

Despite the variety of constructs investigated in the UP, the majority of these results are 

drawn from single-case designs [1,10,47,48], limiting their generalizability. In the only 

larger study to examine the effects of module-specific mechanisms, all participants received 

5Although not identified as a core module in the initial conceptualizations of the UP (e.g., Wilamowska et al. [60]), the developers of 
the UP have more recently described the Understanding Emotions module, defined by psychoeducation and self-monitoring, as a core 
module based on clinical experience and empirical data demonstrating its engagement of putative mechanisms of the UP [10,47,5].
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the UP modules in the same order described by Barlow et al. [8], conflating module-

specific effects with time in treatment. Further, measures of module-specific constructs were 

measured throughout treatment and were not associated with the delivery of their associated 

module. Sauer-Zavala et al. [51] recently conducted a sequential multiple assignment 

randomized trial (SMART) testing personalized sequences of the UP modules relative to the 

standard, published sequence. Because patients received modules in idiosyncratic orders, it 

is possible to examine the unique contributions of each module over and above the effect of 

time in treatment in a larger sample than the preliminary UP module work described above. 

Thus, we conducted a secondary data analysis of this SMART. Our primary aim was to test 

whether certain UP modules demonstrated stronger effects on session-to-session changes 

in anxiety, depression, and module-relevant processes of change than other modules. Our 

secondary aim was to explore whether each UP module demonstrated relatively targeted 

or broad effects on symptoms and module-relevant processes of change. Because the 

UP consists of widely used cognitive-behavioral and mindfulness strategies, testing these 

questions can ultimately provide insights into how best to optimize transdiagnostic CBT by 

demonstrating (1) whether certain CBT modules can target specific clinical outcomes or a 

broad range of outcomes and (2) whether these modules differentially act on their purported 

mechanism of change.

Materials and methods

Participants

The sample was composed of 70 participants with one or more anxiety, depressive, or 

related disorders defined by the Diagnostic and Statistical Manual of Mental Disorders 

(5th ed.; DSM-5 [2]). Participants were an average of 33.7 years old (SD = 12.6), with a 

majority identifying as female (n = 47; 67.1%), White (n = 52; 74.3%), and heterosexual 

(n = 52; 74.3%), with a median household income between $50, 000-$99,999. Potential 

participants were eligible for the study if they met DSM-5 criteria for at least one of the 

following disorders: generalized anxiety disorder (n = 33; 47.1%), major depressive disorder 

(n = 19; 27.1%), social anxiety disorder (n = 16; 22.9%), persistent depressive disorder 

(n = 12; 17.1%), obsessive-compulsive disorder (n = 5; 7.1%), panic disorder (n = 4; 

5.7%), posttraumatic stress disorder (n = 3; 4.3%), acute stress disorder (n = 1; 1.4%), or 

agoraphobia (n = 1; 1.4%). Participants met criteria for three diagnoses on average (M = 3.0, 

SD = 1.8), including premenstrual dysphoric disorder (n = 12; 17.1%), body dysmorphic 

disorder (n = 7; 10.0%), specific phobia (n = 6; 8.6%), somatic symptom disorder (n = 

6; 8.6%), binge eating disorder (n = 4; 5.7%), hair-pulling disorder (n = 4; 5.7%), illness 

anxiety disorder (n = 2; 2.9%), hoarding disorder (n = 1; 1.4%), separation anxiety disorder 

(n = 1; 1.4%), and alcohol use disorder (n = 1; 1.4%). Potential participants were excluded if 

they reported symptoms requiring a higher, or different first-line, level of care (i.e., mania in 

the past year, acute suicidality, substance use disorder in the past three months, or psychotic 

features); had received at least five sessions of CBT in the past five years; were unwilling to 

stop concurrent treatment for an emotional disorder; or were unwilling to maintain a stable 

dosage of medication during study participation.
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Study design

The present study is a secondary data analysis of Sauer-Zavala et al. [51], a sequential 

multiple assignment randomized trial in which participants were first randomized to receive 

UP modules in one of three sequences6: (1) prioritizing modules that capitalized on patients’ 

relative strengths (n = 24; 34.3%), (2) prioritizing modules that compensated for patients’ 

relative deficits (n = 21; 30.0%), or (3) the standard published order of the UP modules (n 
= 25; 35.7% [8]). This process resulted in 41 unique sequences of UP modules. Between 

sessions 5 and 6 (i.e., just before mid-treatment), participants were again randomized to 

either discontinue treatment after session 6 (Brief treatment condition; n = 35; 50.0%) or 

complete sessions 7–12 (Full treatment condition; n = 35; 50.0%). See Sauer-Zavala et 

al. [51] for a full CONSORT diagram and Fig. S1 for an overview of the study flow. 

Participants completed the demographics form at a baseline assessment before starting 

treatment and completed all other measures below no more than 24 h prior to the start of 

each session via a REDCap link sent by their therapist. The study was approved by the 

local Institutional Review Board, all participants provided informed consent before engaging 

in any study procedures, and study procedures were carried out in accordance with the 

provisions of the World Medical Association Declaration of Helsinki (6th Revision).

Study treatment

Participants received up to five core modules of the UP, each of which consisted of 

two 50–60 min individual sessions once per week with the exception of Countering 

Emotional Behaviors, which was delivered over four sessions once per week. Participants 

were randomized to either receive 6 or 12 total sessions so the total number of modules 

received ranged from two to five. Four therapists (a licensed clinical psychologist, a post-

doctoral fellow, and two advanced clinical psychology graduate students; two men, two 

women), certified in the UP, provided the treatment. All sessions were audio recorded, 

and 20% were rated for competence (i.e., fidelity to the treatment protocol and therapeutic 

skill) on a 5-point scale. Therapists demonstrated relatively high levels of competence 

(M = 4.26, SD =.54). The treatment led to medium-to-large sized reductions in anxiety 

(ds:.53–.59) and depression (ds:.51–.65) across 6 and 12 sessions, with just over half (n = 

37; 52.9%) of participants demonstrating clinically significant responses [51], in line with 

meta-analytic findings [57]. Of note, there were no significant differences in these outcomes 

among treatment sequencing or duration conditions, ps > .30 [51], so we collapsed across 

conditions in the current analyses.

6Before the first session, participants completed measures of the module-relevant processes of change described in the Measures 
section below. Participants’ scores on these measures were converted to z-scores based on a large reference dataset [46], rank-ordered 
from largest to smallest within each patient, and labeled with the relevant module. For instance, if a participant’s highest z-score was 
on the Beliefs about Emotions Scale, this would be labeled as Understanding Emotions. Participants randomized to the strengths-based 
sequence received modules in order of z-scored modules from largest to smallest. Those randomized to the deficits-based sequence 
received modules in order of z-scored modules from smallest to largest. By contrast, those randomized to the standard condition 
received modules in the order described by Barlow et al. [8]. Of note, we found no significant differences in changes in anxiety, 
depression, or clinical severity based on module sequencing condition, ps > .30 [51].
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Measures

Demographics—Participants first completed a demographics form at the baseline 

assessment. They self-reported their age, gender, racial background, sexual orientation, 

family income, and level of education.

Symptoms

Overall Anxiety Severity and Impairment Scale.: The Overall Anxiety Severity and 

Impairment Scale (OASIS [39]) is a 5-item self-report measure designed to assess both 

the intensity of and impairment due to anxiety symptoms over the past week. Items are 

rated from 0 to 4 with unique anchors for each item and summed to create a total score. 

OASIS items demonstrated acceptable-to-excellent internal consistency across all sessions 

(McDonald’s omegas [ωs]: .79–.90).

Overall Depression Severity and Impairment Scale.: The Overall Depression Severity 

and Impairment Scale (ODSIS [9]) is a 5-item self-report measure designed to assess both 

the intensity of and impairment due to depression symptoms over the past week. Items are 

rated from 0 to 4 with unique anchors for each item and summed to create a total score. 

ODSIS items demonstrated excellent internal consistency across all sessions (ωs: .92–.95).

Module-relevant processes of change

Anxiety Sensitivity Index.: The Anxiety Sensitivity Index (ASI [43]) is a 16-item self-

report measure designed to assess a person’s beliefs about the somatic consequences of 

anxiety symptoms, a process of change related to the Confronting Physical Sensations 

module. Items are rated from 0 (very little) to 4 (very much) and summed to create a total 

score. ASI items demonstrated good internal consistency across all sessions (ωs: .83–.89).

Beliefs about Emotions Scale.: The Beliefs about Emotions Scale (BES [44]) is a 12-item 

self-report measure designed to assess the degree to which people believe experiencing 

or expressing negative emotions is unacceptable, a process of change related to the 

Understanding Emotions module. Items are rated from 0 (totally disagree) to 6 (totally 
agree) and summed to create a total score. BES items exhibited good-to-excellent internal 

consistency across all sessions (ωs: .89–.95).

Multidimensional Experiential Avoidance Questionnaire-Behavioral Avoidance 
subscale.: The Multidimensional Experiential Avoidance Questionnaire-Behavioral 

Avoidance subscale (MEAQ-BA [25]) is an 11-item self-report measure designed to assess 

the degree to which people engage in overt, situational avoidance of distressing emotions 

or situations, a process of change related to the Countering Emotional Behaviors module. 

Items are rated from 1 (strongly disagree) to 6 (strongly agree) and summed to create a total 

score. MEAQ-BA items demonstrated excellent internal consistency across all sessions (ωs: 

.92–.95).

Southampton Mindfulness Questionnaire.: The Southampton Mindfulness Questionnaire 

(SMQ [17]) is a 16-item self-report measure designed to assess the degree to which people 

respond with nonjudgmental awareness to distressing thoughts or images, a process of 
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change related to the Mindful Emotion Awareness module. Items are rated from 0 (disagree 
totally) to 6 (agree totally) and summed to create a total score. SMQ items demonstrated 

good-to-excellent internal consistency across all sessions (ωs: .86–.96).

Unified Protocol – Cognitive Skills Questionnaire.: The Unified Protocol – Cognitive 

Skills Questionnaire (UP-CSQ [47]) is a 7-item self-report measure designed to assess the 

frequency with which people used the cognitive skills taught in the UP over the past week, 

a process of change related to the Cognitive Flexibility module. Items are rated from 1 

(never) to 5 (always or when needed) and summed to create a total score. UP-CSQ items 

demonstrated good-to-excellent internal consistency across all sessions (ωs :.87–.94).

Data analytic method

We first examined descriptive statistics of the frequency and timing of UP modules. 

Given that not all participants received every module, we tested for differences both in 

demographic characteristics and session 1 symptom severity between participants who 

received each module and those who did not using a series of t-tests for continuous 

variables, Wilcoxon-Mann-Whitney U tests for ordinal variables, and chi-squared tests for 

dichotomous variables. We tested for differences in the average session at which each 

module was delivered using hierarchical linear modeling (HLM) in proc mixed from SAS 

Version 9.4. Using only the first session at which each module was delivered for each 

participant, we entered a dummy-coded indicator variable representing module as a predictor 

of session number. We used restricted maximum likelihood estimation, included random 

intercepts and slopes, and used the Kenward-Roger method to calculate denominator degrees 

of freedom. Finally, we explored whether there were differences in levels of symptoms and 

module-relevant processes of change at the start of each module. In a series of HLMs, 

we entered the dummy-coded indicator variable representing module as a predictor of 

each outcome of interest using the same random effects and model specifications as in 

the previous HLM. To control our Type I error rate for these analyses, we examined the 

omnibus Type 3 Joint Tests of Fixed Effects and followed up any significant omnibus tests 

by examining specific contrasts between modules.

To test our primary aim, we conducted a series of HLMs to compare session-to-session 

changes7 in symptoms and module-relevant processes of change among the five core 

UP modules. Because participants completed all self-report measures prior to the start 

of each session, we entered next-session (i.e., time t + 1) symptoms or processes of 

change as the dependent variable in all models. To assess residualized change in these 

outcomes, we entered current-session (i.e., time t) symptoms or processes of change as a 

predictor. We included a dummy-coded UP module indicator variable to test our primary 

hypotheses regarding differences in residualized change in our outcomes of interest by 

module. Because UP modules were delivered at different points in treatment for different 

participants and changes in symptoms [38] and processes of change [55] tend to occur 

7We tested session-to-session changes because not all modules were delivered for the same number of sessions and because we had no 
a priori hypotheses about how quickly certain modules would influence change in each outcome. Testing session-to-session changes 
thus allows for an estimate of the average change per session that occurs in each module, making these estimates more directly 
comparable between modules.
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relatively early in treatment, we also entered session number at time t as a predictor. Finally, 

we included a dummy-coded therapist indicator variable to account for therapist effects8 

and a dummy-coded sequencing condition indicator variable to account for any effects 

of participants’ randomly assigned sequencing condition. We applied restricted maximum 

likelihood estimation with random intercepts, an autoregressive lag-1 residual covariance 

structure given the temporal structure of the data, and the Kenward-Roger method to 

calculate degrees of freedom. The full model is demonstrated with OASIS scores in the 

following equation:

OASISi + 1, j = γ00 + γ10(OASISij) + γ20(UP  moduleij) + γ30(sessionij) + γ01(tℎerapistj) + γ02(seq conditionj) + eij

To evaluate the appropriateness of these modeling choices for the distribution of each 

outcome variable and to avoid overfitting, we compared this base model to several 

alternative models using the Aikaike Information Criterion (AIC): (1) the base model 

with an additional fixed quadratic effect of session, γ40(session2
ij); (2) model (1) with an 

additional fixed cubed effect of session, γ50(session3
ij); (3) the base model without between-

person γ01(therapistj) and γ02(seq conditionj) terms; (4) the base model with random 

intercepts and slopes but without the autoregressive lag-1 residual covariance structure 

(Table S1). We retained and interpreted the model with the lowest AIC of these five options.

To test our secondary aim and characterize the size of these effects, we calculated Cohen’s 

d statistics, using the parameters from each HLM above, to estimate the average session-to-

session change in each outcome resulting from each module [24]. In all models, we used the 

ggeffects package [35] in R Version 4.1.0 [42] to estimate the predicted next-session score 

and 95% confidence interval of each outcome, assuming the sample mean for that symptom 

or process at session 1 as the starting value. We calculated Cohen’s d for each outcome by 

dividing the difference between the predicted next-session score and the sample mean at 

session 1 by the sample standard deviation of the symptom or process at session 1.

We used an extension of the simulation methods described by Lane and Hennes [33] to 

calculate our power to detect the omnibus Type 3 Joint Tests of Fixed Effects (see https://

doi.org/10.17605/osf.io/rh7yu for full code). Because the omnibus test is used to compare 

differences in each module to the average across modules, it is more powerful when there is 

more variability in scores among modules. Thus, we conducted two sets of power analyses: 

(1) one in which there was relatively low variability among modules (i.e., only the reference 

module differs from the others) and (2) one in which there was relatively greater variability 

among modules (i.e., two modules are higher and two modules are lower than the reference 

module). Assuming relatively low variability among modules (i.e., 4 of 5 modules led to 

similar changes in outcomes and only the reference module differed), we had 80% power to 

detect a difference of + /− 1.1 points on the OASIS (d =.31), + /− .90 points on the ODSIS 

(d =.19), and + /− 1.0 points on the ASI (d =.09), BES (d =.09), MEAQ-BA (d =.09), SMQ 

(d =.07), and UP-CSQ (d =.19). Assuming relatively higher variability among modules (i.e., 

8We included a fixed-effects therapist indicator variable to account for therapist effects rather than a random effect of therapists 
because modeling four therapists as fixed effects may produce less biased parameter estimates than modeling them as random effects 
[36], although we note how this strategy limits the generalizability of our results.
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two modules led to greater reductions and two modules led to greater increases than the 

reference module, we had 80% power to detect differences of +/−.45 points on the OASIS (d 
=.13), + /− .55 points on the ODSIS (d =.12), and + /− .40 points on the ASI (d =.03), BES 

(d =.03), MEAQ-BA (d =.04), SMQ (d =.03), and UP-CSQ (d =.08).

Results

Descriptive statistics

Due to the second-stage randomization of the parent study and participant dropout, not all 

participants received all modules. Most participants received Cognitive Flexibility (n = 52) 

or Understanding Emotions (n = 52), followed by Mindful Emotion Awareness (n = 49), 

Countering Emotional Behaviors (n = 40), and Confronting Physical Sensations (n = 40). 

There were no significant differences between participants who did or did not receive each 

of these modules in age, gender, racial background, sexual orientation, income, or education 

level, ps > .10 (Table 1). Similarly, there were no significant differences in anxiety or 

depression at session 1 between participants who did or did not receive each module, ps ≥ 

.10 (Table 1).

Given that it is designed to last four sessions instead of two, Countering Emotional Behavior 

sessions occurred most frequently (n = 152; 28.4%), followed by Cognitive Flexibility (n = 

104; 19.4%), Understanding Emotions (n = 103; 19.2%), Mindful Emotion Awareness (n = 

98; 18.3%), and Confronting Physical Sensations (n = 79; 14.7%). Patients did not complete 

87 possible sessions (13.9%), and there were no consistent patterns in the last module 

participants completed before discontinuing: Understanding Emotions (n = 3), Mindful 

Emotion Awareness (n = 1), Cognitive Flexibility (n = 1), Countering Emotional Behaviors 

(n = 2), Confronting Physical Sensations (n = 1). There were significant differences 

in when modules were delivered, F(4, 504) = 11.04, p < .01 (Fig. S2). Understanding 

Emotions and Mindful Emotion Awareness tended to occur earlier than all other modules, 

ps < .02, and Countering Emotional Behaviors tended to occur earlier than Confronting 

Physical Sensations, B = −1.08, SE = .43, p = .01, 95% CI [–1.92, −.24]. There were 

no significant differences between the timing of Cognitive Flexibility and Countering 

Emotional Behaviors, B = −.24, SE = .40, p = .55, 95% CI [–1.02,.54], or Confronting 

Physical Sensations, B = .84, SE = .46, p = .07, 95% CI [–.06, 1.74].

Despite these differences in module timing, there were no significant differences among 

modules in the average severity of anxiety or depression at the start of each module, Fs < 

.60, ps > .70 (Table 2). Similarly, there were no significant differences in module-relevant 

processes of change at the start of each module, Fs < 2.15, ps > .05, except for mindfulness, 

F(4, 175) = 2.79, p = .03. Participants tended to report greater mindfulness abilities at the 

start of Cognitive Flexibility, B = 7.21, SE = 2.35, p < .01, 95% CI [2.58, 11.85], Countering 

Emotional Behaviors, B = 5.89, SE = 2.57, p = .02, 95% CI [.82, 10.95], and Confronting 

Physical Sensations, B = 5.31, SE = 2.52, p = .04, 95% CI [.33, 10.29], than at the start of 

Mindfulness (Table 2).
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Primary aim: differences between UP modules in predicting session-to-session changes

Symptoms—All modules led to small-sized session-to-session changes in anxiety (ds: 

.04–.21; Table 3), and there were no significant differences between modules, F(4, 224) 

= 1.00, p = .41 (Table S2). However, as depicted in Fig. 1, the Understanding Emotions 

module led to numerically larger decreases in anxiety than the other modules, Bs: .54–.63, 

ps:.08–.20. By contrast, there were significant differences between modules when predicting 

session-to-session changes in depression, F(4, 251) = 2.76, p = .03 (Table S3). All modules 

led to significantly larger decreases in depression than Confronting Physical Sensations, Bs: 

−1.45–−.90, ps: .01–.045 (Fig. 1). All modules except Confronting Physical Sensations led 

to small-to-medium sized decreases in depression (ds: .12–.24; Table 3).

Module-relevant processes of change—The omnibus test comparing session-to-

session change in mindfulness in each module to the grand mean was not significant, 

F(4, 272) = 1.77, p = .14 (Table S4). However, there was some evidence that the Mindful 

Emotion Awareness, B = 2.21, SE = 1.07, p = .04, 95% CI [.11, 4.31], module led to greater 

increases in mindfulness than the Understanding Emotions module. All modules except 

Understanding Emotions led to small sized changes in mindfulness (ds: −.02–.14; Table 3; 

Fig. 2).

Similarly, there were no significant differences among modules in predicting improvements 

in cognitive flexibility, F(4, 266) = .64, p = .63 (Table S5). When examining specific 

modules, the Cognitive Flexibility and Mindful Emotion Awareness modules led to small-

sized effects (ds: .21–.24; Table 3). All other modules led to very small-to-small sized 

effects (ds: .13–.15; Table 3).

All modules led to nearly identical reductions in negative beliefs about emotions, F(4, 247) 

= .16, p = .96 (Table S6), anxiety sensitivity, F(4, 272) = .29, p = .88 (Table S7), and 

behavioral avoidance, F(4, 283) = .57, p = .69 (Table S8). The effects on negative beliefs 

about emotions (ds: .16–.20; Table 3) and anxiety sensitivity (ds: .12–.17; Table 3) were 

generally small-sized, whereas the effects on behavioral avoidance were generally very 

small-sized (ds: .01–.10; Table 3).

Secondary aim: differences within UP modules in predicting session-to-session changes

Symptoms—When examining effect size estimates, Understanding Emotions led 

to similar session-to-session reductions in both anxiety and depressive symptoms 

(Understanding Emotions column, Table 3). By contrast, Mindful Emotion Awareness, 

Cognitive Flexibility, and Countering Emotional Behaviors led to numerically larger 

reductions in depression than anxiety and Confronting Physical Sensations led to 

numerically larger reductions in anxiety than depression, although all confidence intervals 

overlapped.

Module-relevant processes of change—Understanding Emotions led to nearly 

identical improvements in most module-relevant processes of change (Understanding 

Emotions column, Table 3). Mindful Emotion Awareness led to numerically larger 

improvements in cognitive flexibility than behavioral avoidance but similar levels of change 
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as other processes. Cognitive Flexibility also led to numerically larger improvements 

in cognitive flexibility than behavioral avoidance and similar levels of change in 

other processes. There was some evidence that Countering Emotional Behaviors led 

to numerically larger improvements in negative beliefs about emotions than behavioral 

avoidance and mindfulness but similar levels of change in other processes. Finally, 

Confronting Physical Sensations led to numerically larger improvements in negative beliefs 

about emotions than behavioral avoidance, with similar levels of change in other processes.

Discussion

In this study, we tested whether core modules from the UP differentially predicted 

session-to-session changes in anxiety, depression, and processes of change relevant to 

each module. In general, we found little evidence that UP modules exerted differential 

effects on these outcomes. However, Confronting Physical Sensations produced less 

robust improvements in depression than all other modules, and there was some 

evidence that Mindful Emotion Awareness predicted greater increases in mindfulness 

than Understanding Emotions. Similarly, most modules exerted relatively broad effects 

on symptoms and processes of change, with Mindful Emotion Awareness and Cognitive 

Flexibility demonstrating theoretically consistent effects on module-specific targets and all 

other modules demonstrating novel effects.

We found no significant differences among modules in predicting changes in anxiety, 

suggesting that all UP modules led to similarly-sized reductions in anxiety, consistent with 

Podina et al.’s [40] longitudinal multilevel meta-analysis. Although there is some visual 

evidence that Understanding Emotions may exert a somewhat stronger effect than the other 

modules, this difference was not statistically significant. Our results contrast somewhat with 

those of Pompoli et al. [41] and Webb et al. [58,59], which suggests our results may not 

generalize to panic disorder specifically or to inpatients, although we encourage replication 

in these areas.

There were significant differences between modules when predicting changes in depression. 

The Confronting Physical Sensations led to smaller decreases in depression than all other 

modules, which suggests that interoceptive exposures may be unnecessary when targeting 

depression among outpatients with emotional disorders. Although not significantly different, 

Mindful Emotion Awareness led to the numerically largest improvements in depression, in 

line with Webb et al. [58, 59] (cf. Bai et al. [4]), suggesting it may be a particularly potent 

component. There was also some evidence that Mindful Emotion Awareness may be more 

efficacious for depression than anxiety, although future researchers should replicate this 

finding.

Across module-specific processes, there was only a marginally significant difference 

between modules when predicting changes in mindfulness, with Mindful Emotion 

Awareness predicting greater improvements in mindfulness than Understanding Emotions. 

This novel finding is in line with results from single-case studies [10,47] and suggests that 

mindfulness skills target mindfulness somewhat more specifically than simply tracking the 

associations among one’s thoughts, emotions, and behaviors. However, because the joint 
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test across all modules was non-significant, these results highlight that Mindful Emotion 

Awareness demonstrates some degree of specificity in promoting mindfulness, but all UP 

modules lead to some improvements in mindfulness in line with the aim of the UP [8].

Similarly, there were no other between-module differences in processes of change. These 

findings suggest all UP modules lead to similar levels of change in cognitive flexibility, 

negative beliefs about emotions, behavioral avoidance, and anxiety sensitivity. The lack 

of differences across these processes may reflect that all of these processes, including 

mindfulness, are thought to be specific instantiations of aversive reactions to negative 

emotions [12,5,50,53,7]. In this model of emotional disorders, elevated levels of neuroticism 

(i.e., more frequent experiences of negative emotions) are thought to transact with aversive 

reactions to negative emotions to lead to avoidant behavioral responses that are expressed as 

symptoms of emotional disorders (e.g., rumination, compulsions, self-harm, etc. [7]. The UP 

has been theorized to treat neuroticism across emotional disorders by reducing patients’ 

aversive reactions to and emotion-driven avoidant coping with their negative emotions 

[5,50]. These results may thus suggest that all UP modules exert similar effects on several 

aspects of this holistic process of change, apart from mindfulness.

Alternatively, it is possible that the measures used were not distinct enough to indicate 

differential change by module or that we were underpowered to detect differential effects 

by module. The measures used in this study were developed independently across nearly 

30 years, reducing the likelihood that they share a common developmental process. Future 

researchers may assess the factor structure of these measures to determine if certain items 

represent a core of aversive reactivity while others indicate more specific factors that may 

be uniquely impacted by certain UP modules. Second, the largest difference in effect sizes 

between modules in processes of change was d = .21, a small-sized effect similar to the 

suggested smallest effect size of interest in clinical trials [19]. Thus, even with greater 

power to detect smaller effects, these differences between modules may not be clinically 

meaningful.

When comparing effects within each module, we found limited evidence of specificity. 

Relative to behavioral avoidance, both Mindful Emotion Awareness and Cognitive 

Flexibility led to greater changes in cognitive flexibility, and both Countering Emotional 

Behaviors and Confronting Physical Sensations led to greater changes in negative beliefs 

about emotions. Together, these findings suggest that behavioral avoidance demonstrates 

relatively small changes in response to UP modules and that Cognitive Flexibility exerts 

a relatively specific effect on its module-relevant processes, whereas all other modules are 

somewhat more broad and non-targeted in their effects in line with previous work [47]. 

Given the exploratory nature of these findings, we do not wish to overinterpret them, 

although we encourage future researchers to continue to compare changes in constructs 

beyond symptoms both between and within modules to better characterize the process of 

change in treatment.

These results should be considered in light of this study’s limitations. Our results are 

most applicable to outpatients with mixed anxiety and depressive disorders and may not 

generalize as well beyond this context. We encourage future researchers to explore ways of 

Southward et al. Page 12

J Mood Anxiety Disord. Author manuscript; available in PMC 2023 November 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



distinguishing patients who would respond to common factors from those who may benefit 

more from module-specific content [20], as these results may be most applicable to the latter 

patients. Although two-thirds of participants received modules in a personalized order, the 

standard order of UP module presentation was overrepresented which may have biased our 

results in favor of modules delivered earlier in treatment. We encourage future researchers 

to present fully randomized orders of modules to participants. Due to the second-stage 

randomization and somewhat differential patterns of dropout, not all participants received 

all 12 sessions of treatment, reducing our power to detect effects. Alternatively, differential 

dropout and levels of engagement in different modules, which we did not assess, could 

have contributed to a lack of differences among modules since different patients may have 

engaged in different modules to greater or lesser degrees. We encourage future researchers 

to assess engagement via homework completion and therapist reports and to explore whether 

certain patient characteristics predict engagement in particular modules. Because modules 

were not delivered in isolation, it is possible that earlier modules could have had carry-over 

or delayed effects on later modules, confounding these results. Given the relatively high 

competence demonstrated by therapists, we believe it is less likely that explicit content 

from different modules was presented during other modules, but we encourage future 

researchers to replicate these effects with standalone modules. Finally, although we explored 

within-module comparisons using confidence intervals of effect sizes, these estimates may 

be overly conservative or limited in their interpretability [61] so we encourage future 

researchers to adapt more directly comparable measures in future work.

Despite these limitations, this is the largest study to our knowledge to directly compare 

effects of UP modules presented in varied orders. We have provided preliminary evidence 

that Confronting Physical Sensations is less indicated for treating depressive symptoms; 

that Mindful Emotion Awareness may promote greater improvements in mindfulness than 

Understanding Emotions; but that, in general, UP modules exert similar effects on anxiety 

and other processes of change [56]. Clinically, these results suggest that providers targeting 

anxiety with patients may apply UP modules in different orders that may better suit the 

patient’s or provider’s preferences since they are likely to lead to similar reductions in 

anxiety. Providers targeting depression may apply any core UP modules except Confronting 

Physical Sensations, which may help streamline care. Similarly, providers may expect 

improvements across skill domains regardless of the module delivered, which may suggest 

that the UP modules exert broader mechanistic effects than previously expected [23]. 

However, providers who aim to improve patients’ mindfulness abilities may give preference 

to the Mindful Emotion Awareness module over the Understanding Emotions module. These 

results contribute to our understanding of not only which components of treatment are 

most efficacious but also which processes they influence, allowing researchers to continue 

unpacking the black box of therapy [37].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Predicted Session-to-Session Change in Anxiety and Depression by Unified Protocol 

Module. UE = Understanding Emotions. MEA = Mindful Emotion Awareness. CF = 

Cognitive Flexibility. CEB = Countering Emotional Behaviors. CPS = Confronting Physical 

Sensations. OASIS = Overall Anxiety Severity & Impairment Scale. ODSIS = Overall 

Depression Severity & Impairment Scale. *p < .05, **p < .01. All charts assume sample 

mean Session 1 scores for time t values.
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Fig. 2. 
Predicted Session-to-Session Change in Transdiagnostic Constructs by Unified Protocol 

Module. UE = Understanding Emotions. MEA = Mindful Emotion Awareness. CF = 

Cognitive Flexibility. CEB = Countering Emotional Behaviors. CPS = Confronting Physical 

Sensations. SMQ = Southampton Mindfulness Questionnaire. UP-CSQ = Unified Protocol 

– Cognitive Skills Questionnaire. BES = Beliefs about Emotions Scale. ASI = Anxiety 

Sensitivity Index. MEAQ-BA = Multidimensional Experiential Avoidance Questionnaire. * 

p < .05, * * p < .01. All charts assume sample mean Session 1 scores for time t values.
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