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Abstract
Objectives Negative automatic thoughts about self (NATS) are a central feature of depression, and have been linked cross-
sectionally and prospectively with its symptoms. This suggests negative self-referent thoughts are both a by-product and 
accelerant of depression. Accordingly, reducing NATS is worthwhile given its downstream effects on depression. Very few 
trials have examined the efficacy of mindfulness-based interventions in remediating this important outcome. Even fewer still 
have examined the efficacy of low-intensity, online, and scalable interventions in reductions of NATS. We conducted a large 
randomized controlled trial examining the efficacy of a brief (4-week), self-guided, online mindfulness and self-compassion 
intervention (Mind-OP) in reducing the frequency and severity of NATS.
Methods We recruited general population participants using a popular crowdsourcing website (CloudResearch) and ran-
domized them to the Mind-OP intervention condition (n = 221) or the Active Control condition (n = 221), and examined 
pre- to post-change in their NATS on the Cognitive Triad Inventory – Self Subscale.
Results Both intention-to-treat (ITT) and per-protocol mixed-linear model (MLM) analyses demonstrated that participants 
randomized to the Mind-OP  condition reported significantly greater reductions in NATS, with ITT analyses demonstrating 
small-medium effects (Cohen’s d = 0.38) compared to those randomized to the active control condition at post-treatment.
Conclusions Results suggest brief, self-guided mindfulness-focused interventions demonstrate promising effects in reducing 
NATS, which has important implications given their downstream consequences.
Preregistration The hypotheses of the current study were not preregistered. The trial on whose data the current study builds 
was preregistered on AsPredicted (#18806) on 2019–01-22.

Keywords Self compassion · Mindfulness · Mind-OP · Depression · Self-guided · Negative automatic thoughts · 
Depression

Depression is a highly prevalent condition, with approxi-
mately 3–4% of the global population meeting diagnostic 
criteria for the disorder (Santomauro et al., 2021; GBD 
2019 Diseases and Injuries Collaborators 2020). A common 

feature of depression is the preponderance of negative self-
referent thoughts during acute phases of the condition. Tra-
ditional forms of cognitive behavioral therapy (CBT) are 
efficacious in reducing negative automatic thoughts about 
self (NATS) and depression symptoms (Dozois et al., 2009; 
Stefan et al., 2019). However, much more research is needed 
to establish the efficacy of third-wave CBT and acceptance-
based techniques in reducing NATS. Further, given the high 
demand for efficacious depression interventions around 
the world (Richards, 2011), and the dynamic relationship 
between NATS and depression symptoms, scalable and 
easy-to-use interventions designed to lessen negative self-
thoughts are warranted.

Depression is a syndrome in which sad mood and/
or anhedonia (i.e., loss of pleasure in usually pleasurable 
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activities) have persisted for most days over a 2-week period 
or longer (American Psychiatric Association, 2013). These 
central features are usually accompanied by several other 
cognitive (e.g., poor concentration), affective (e.g., feelings 
of worthlessness), and somatic (e.g., disruptions in sleep and 
appetite) symptoms, all contributing to significant distress or 
impairment in daily functioning. Higher levels of NATS are 
a central feature of Aaron Beck’s cognitive theory of depres-
sion (Chahar Mahali et al., 2020). Beck noted that patients 
with depression displayed a distinct cognitive profile domi-
nated by negative thoughts. These negative thoughts were 
observed to have three themes: they represented thoughts 
about self (e.g., “I am no good”; “I am unlovable”), the 
world (e.g., “the world is a harsh place”), and future (e.g., “I 
will never amount to anything”; “My future is bleak”; Beck, 
2008). Beck described this tripartite nature of depressive 
thought content as the cognitive triad. Since then, negative 
automatic thoughts about self, world, and future, otherwise 
known as the negativity hypothesis, became one of the foun-
dations for the cognitive theory and therapy for depression 
(Clark et al., 1999). There is a large body of research sup-
porting the negativity hypothesis in depression. Researchers 
have consistently demonstrated that NATS is linearly and 
positively associated with depressive symptoms, so that with 
higher symptoms there is a higher likelihood of experienc-
ing NATS (Blatt et al., 1982; Dobson & Shaw, 1986; Dudek 
et al., 2007; Lamberton & Oei, 2008; Oei et al., 2010). This 
close relationship of depressive symptoms and NATS seems 
to be near universal, with supportive evidence from sev-
eral countries and continents across the globe (Beshai et al., 
2012, 2016; Chahar Mahali et al., 2020).

Depression and its associated symptoms likely represent 
an ancient evolutionary system. This system is activated after 
experiencing substantial loss or failure, and is designed to 
preserve resources and reduce likelihood of competition with 
others perceived as dominant in the social hierarchy during a 
period of critically low or depleted personal resources (Clark 
et al., 1999; Gilbert, 2000). Negative automatic self-referent 
thoughts are likely one of the mechanisms through which 
depression sufferers preserve energy. NATS appear linked 
with increased withdrawal and avoidance (Holahan et al., 
2005), and reduced competition through perceived low self-
efficacy and low outcome expectancy (Saltzman & Holahan, 
2002). That is, NATS are both the signatures and engines of 
the evolutionary depression system.

This suggests depression symptoms have a feed-forward 
relationship with NATS, with NATS and depression likely 
having a bidirectional influence over one another. While 
NATS is a biproduct of depression symptoms, the presence 
and severity of NATS go on to exacerbate depression symp-
toms, which then go on to fuel additional NATS in a vicious 
cycle. Evidence from some prospective studies support this 
feed-forward relationship between negative self-referent 

cognitions and depression (Choon et al., 2015; Flouri & 
Panourgia, 2014; Hjemdal et al., 2013).

CBT has been found to be efficacious in reducing NATS 
(Beevers & Miller, 2005). Classic forms of CBT guide 
patients to dismantle the unhelpful and correct the biased 
nature of negative self-cognitions. By contrast, mindfulness 
and compassion-based therapies, often called “third wave” 
CBT, help patients change their relationship with negative 
cognitions (Kang et al., 2013). Mindfulness is defined as 
the capacity to pay purposeful attention to present-moment 
experiences with acceptance, curiosity, and balance (Kabat-
Zinn, 2003). Compassion is a broad construct, and is often 
defined as the awareness of and concern for suffering, under-
standing the universality of suffering, tolerance of negative 
emotions elicited by suffering, and motivation to allevi-
ate such suffering (Strauss et al., 2016). Self-compassion 
is therefore the awareness of suffering within oneself, and 
the motivation to alleviate it (Neff, 2003a, 2003b). Neff’s 
conceptualization of self-compassion as a response to suf-
fering comprised of three subpolarities: self-kindness (as 
opposed to self-criticism); common humanity (as opposed 
to isolation); and mindfulness of painful experiences (bal-
ance between over-indulging or avoiding suffering; Neff, 
2003a). Mindfulness-based interventions (MBIs) directly 
cultivate the capacity for mindfulness, which instigates a 
cascade of other protective and pathology-reversing pro-
cesses (Shapiro et al., 2006). Within mindfulness and com-
passion frameworks, thoughts, like other experiences, are 
passing events that need not implicate or be fused with self 
(Grabovac et al., 2011). Accordingly, patients using MBIs 
learn to become aware of NATS and accept them as they 
are, without becoming reactive or resistant to them. Evi-
dence supports this theoretical relationship between mind-
fulness and NATS; dispositional forms of mindfulness are 
associated with reduced frequency of and ability to tolerate 
NATS (Frewen et al., 2008). Further, the inverse relation-
ship between dispositional mindfulness and NATS appears 
to hold among patients formally meeting diagnostic crite-
ria for depression (Ayhan & Kavak Budak, 2021). Finally, 
evidence suggests people attending mindfulness meditation 
sessions experience reductions in NATS (Mehdipour et al., 
2017; Tarkhan, 2018). Accordingly, while few, results of 
extant studies demonstrate NATS are meaningfully associ-
ated with and may be remediable by mindfulness.

Similarly, researchers have demonstrated a consistent 
relationship between self-compassion and negative thoughts. 
For example, researchers found indirect relationships 
between self-compassion—as mediator or moderator—in 
the relationship between NATS and depression symptoms 
(Mantzios & Wilson, 2014; Pedro et al., 2019). Self-compas-
sion has also been demonstrated to moderate the effects of 
negative automatic thoughts on depression symptoms among 
participants with a history of childhood maltreatment (Hou 
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et al., 2021). To the authors’ knowledge, only one study 
examined the effects of a self-compassion intervention on 
NATS, and found promising effects among a group of Japa-
nese participants (Arimitsu, 2016).

Given the ubiquity of depression, combined with the fact 
that NATS are a by-product and accelerant of symptoms, 
making readily available scalable interventions that are 
effective in reducing such deleterious outcomes on a popu-
lation level is a priority (Holmes et al., 2018). Unfortunately, 
and despite the effectiveness of psychological interventions 
in reducing distress, there are major barriers that prevent 
people from accessing them. Logistical (e.g., excessive 
wait times; geographical challenges; time constraints) and 
financial (i.e., cost of treatment) factors are chief among the 
barriers preventing access to effective mental health care 
(Moroz et al., 2020). Brief, self-guided, low-cost, online 
interventions are proliferating, and are able to address the 
identified barriers to access, and accordingly are a promising 
approach to addressing the ballooning mental health crisis 
(Barak et al., 2008; Schueller & Parks, 2014).

These scalable interventions are especially attractive in 
light of the high rates of subthreshold depression among 
members of the general population (Zhang et al., 2023), 
which is also associated with elevated NATS (Beshai et al., 
2012). Indeed NATS appears to be a transdiagnostic factor 
implicated in depression, and anxiety, and perceived stress 
(Beshai et al., 2017; Yapan et al., 2022). Given such high 
rates and increased risk, easily accessible, low-intensity 
treatment options for depression and NATS are worthwhile 
for ethical and practical reasons (Bennett-Levy et al., 2010). 
Thankfully, self-guided and internet-based mindfulness and 
self-compassion interventions are proliferating. These self-
guided interventions are particularly promising, as they have 
demonstrated effectiveness in reducing mild to moderate 
symptoms of depression and other forms of distress (Beshai 
et al., 2016; Taylor et al., 2021). Unfortunately, several trials 
examining the effectiveness of self-guided treatments have 
employed small samples and/or an inadequate control con-
dition. Further, many self-guided mindfulness and compas-
sion interventions do not take advantage of the synergistic 
effects of these concepts and their applications when they are 
explicitly combined in the same intervention (Beshai et al., 
2020). For these and other reasons, researchers developed 
Mind-OP, a brief, online self-guided mindfulness and self-
compassion intervention for milder distress (Beshai et al., 
2020). Mind-OP demonstrated effectiveness in reducing dis-
tress (e.g., anxiety, stress), and in improving mindfulness and 
self-compassion skills over a 6-week period among a large 
general adult sample. Mind-OP was developed to meet the 
ever growing need to improve access to evidence-based treat-
ments for the management of symptoms of mild psychologi-
cal distress (Holmes et al., 2018). Further, the intervention 
was explicitly developed to be very brief (approximately 2 hr, 

not including practice), scalable, flexible, and most impor-
tantly low-cost, which addresses a number of accessibility 
barriers (Patel et al., 2011). Finally, the treatment was also 
developed in line with the stepped-care approach, which sug-
gests providing brief, less intensive interventions for patients 
reporting milder forms of distress (Bower & Gilbody, 2005).

To the authors’ knowledge, there are currently no pub-
lished trials examining a mindfulness and self-compassion-
based self-guided intervention specifically in reducing nega-
tive thoughts. In the present trial, we analyzed previously 
unpublished data from Beshai et al. (2020) to determine 
the efficacy of Mind-OP in specifically reducing NATS. 
To this goal, we randomized 442 community participants 
recruited from a popular online crowdsourcing website to 
receive Mind-OP or an active control condition (watching 
relaxing nature videos and completing assessments). We 
hypothesized that participants randomized to receive the 
self-guided mindfulness and self-compassion intervention, 
Mind-OP, would report significantly greater reductions in 
NATS at the end of the trial compared to those randomized 
to receive relaxing nature videos in the control condition.

Method

Participants

Data for the present trial represent a subset of unpublished 
data from a larger, now published trial examining the effec-
tiveness of Mind-OP in reducing mild distress (Beshai et al., 
2020). The original trial hypotheses were pre-registered 
(AsPredicted #18806) prior to carrying out any research 
activities; however, we did not pre-register current study 
goals or hypotheses.

A total of 606 participants were recruited from Cloud-
Research (Litman et al., 2017), an Amazon Mechanical 
Turk extension. CloudResearch gives researchers access to 
recruiting thousands of unique participants and has been 
used extensively in several behavioral and clinical studies 
(e.g., Beshai et al., 2017; Chandler & Shapiro, 2016). Data 
collection for the trial was completed between April and 
September of 2019. Participants were compensated for their 
participation in each of the weekly trial tasks. The highest 
compensation amount was presented in the final week of 
assessment (Week 6 or post-intervention). Initially, partici-
pants were compensated with $1.50/week (total of US$9); 
however, and given the initially high attrition rates, we 
increased payment to $2.50/week (total of US$15.00). This 
rate is commensurate with compensation schedules in most 
crowdsourcing studies (Chandler & Shapiro, 2016).

Consistent with previous self-guided mindfulness or self-
compassion intervention trials, we expected small-medium 
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effects (Spijkerman et al., 2016). Given the active control 
element, sample size estimates were based on a small effect 
between groups and across time (f = 0.10). G*Power (Faul et al., 
2009) suggested a total sample size of 164 participants to detect 
a small effect with power of 0.80. We anticipated 50% eligibil-
ity and 50% attrition based on patterns observed in similar stud-
ies (Beshai et al., 2020; Cuijpers et al., 2011; Karyotaki et al., 
2015). Accordingly, we planned to recruit 700 participants (for 
an anticipated 175 protocol-adherent participants). We stopped 
recruitment after 606 participants given budgetary constraints.

Inclusionary criteria included (a) residing in an English-
speaking country (i.e., Canada, USA, UK, New Zealand, and 
Australia), (b) being 18 years of age or older, and (c) reporting at 
least mild distress defined as a score of eight or higher on depres-
sion (PHQ-9; Kroenke et al., 2001) or anxiety (GAD-7; Spitzer 
et al., 2006) scales, and/or 14 or higher on the perceived stress 
scale (PSS; Cohen et al., 1983). A total of 606 participants were 
initially recruited. Of these, 442 participants (female n = 200; 
43.9%) were eligible and provided consent to be part of the trial, 
passed baseline attention checks, and were randomized into the 
Mind-OP intervention condition (n = 221; Mage = 36.26; 46.3% 
female) or active control condition (n = 221; Mage = 34.16; 41.5% 
female). The CONSORT participant flow diagram is presented 
in Fig. 1. As can be observed, n = 159 (approximately 36% 
of the total randomized) participants completed the program/
control condition tasks, were attentive, and engaged (defined 
as passing the included knowledge questions, described below) 
with study tasks and measures. This subset of participants was 
included in the per-protocol MLM. We summarized pertinent 
demographic information of randomized participants included 
in the final analyses in Table 1.

Procedures

The present trial used a randomized, active controlled, par-
allel group, repeated measures design over a 6-week study 
period. All study tasks were hosted on Qualtrics, and dis-
tributed to potential participants through CloudResearch 
(Litman et al., 2017). CloudResearch workers interested in 
participating in the trial were guided to click a Qualtrics 
survey link upon which the informed consent process and 
the full battery of trial pre-intervention measures, including 
the Cognitive Triad Inventory – Self subscale (CTI-S), were 
hosted (see Beshai et al., 2020, for a full list of measures). 
Eligibility was determined by a trained, unblinded research 
assistant for each participant providing consent. Those con-
senting, and meeting eligibility requirements and passing 
initial attention checks were provided with trial materials 
for Week 1 within a maximum of 7 days of receiving their 
pre-intervention responses. In this trial, we used a 1:1 ran-
domization sequence using random case selection using 
SPSS. Materials (e.g., modules for Mind-OP participants; 
nature videos for active control participants) for each week 
of the 6-week trial period were sent to participants via email 
on Fridays, with one email reminder sent each Wednesday. 
Participants completing all modules or active control tasks 
received the online post-intervention questionnaire package, 
including the CTS-S, on Week 6 of the trial. Only partici-
pants completing intervention modules and/or active con-
trol tasks assigned in previous trial weeks were provided 
with subsequent modules/tasks. Those not engaging with 
all weekly tasks were considered to exhibit low protocol 
adherence.

Fig. 1  CONSORT participant flow diagram
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Mind‑OP Intervention Condition

Mind-OP is a brief, online program designed to cultivate 
mindfulness and self-compassion. Mind-OP is a completely 
self-guided, 4-week program consisting of four modules 
administered at a pace of one module per week. The modules 
consist of psychoeducational videos, guided audio medita-
tions, as well as several goal-setting and motivational inter-
viewing inspired exercises. The modules contain videos that 
focus on several aspects of mindfulness and self-compas-
sion, in addition to providing opportunities for participants 
to engage with meditations and other exercises embedded 
within each module. All videos in the modules are super-
imposed with calming music and are narrated by the first 
author. At the end of each module, participants were directed 
to do brief reflection exercises wherein they were directed to 
(a) schedule a date and time to practice meditation between 
modules, (b) rate how confident they are that they will prac-
tice on a scale of 1 to 10, and (c) answer open-ended ques-
tions to describe any factors that may help or hinder their 
practice. These activities are based on motivational inter-
viewing exercises (Friederichs et al., 2015; Webber et al., 
2008) and are intended to enhance decisional control and 
encourage consistent meditation practice. Mind-OP module 
content and session breakdown is presented in Table 2.

Active Control Condition

Participants randomized to the active control condition were 
guided to watch one video per week, for the 4-week duration 
paralleling the intervention. Each video featured 40 high-
quality, peaceful stock nature images that were presented in a 
slideshow, and each image appeared on screen for 6 s. Accord-
ingly, the videos were 4 min long and were superimposed onto 
the music soundtrack featured in the guided meditations of the 
Mind-OP condition. Watching high-quality nature videos,  in 
which participants’ engagement was monitored and recorded, 
was deemed a robust active control condition. This is because 
evidence suggests that being in nature, or even watching videos 
wherein nature is featured, appears to have anxiolytic properties 
(Mayer et al., 2009). To ensure participants were engaged in 
their weekly tasks, control participants were shown two words 
during each of the four 4-min nature videos. These words (e.g., 
“Psychology” or “Attention”) were in small, white font, and 
appeared in the corners of the screen for only a few seconds at 
random intervals throughout each video.

Measures

Cognitive Triad Inventory – Self Subscale — The Cognitive 
Triad Inventory (CTI; Beckham et al., 1986) is a 36-item, 

Table 1  Descriptive statistics of trial participants stratified by Randomization Condition

Table displays frequency results

Total sample
(N = 442)

Mind-OP intervention
(n = 221)

Active control
(n = 221)

Age M = 35.26 (SD = 10.62) M = 36.31 (SD = 11.17) M = 34.21 (SD = 9.96)
Gender Women = 195 (44.1%)

Non-binary = 2 (0.5%)
Women = 102 (46.2%)
Non-binary = 1 (0.5%)

Women = 93 (42.1%)
Non-binary = 1 (0.5%)

Ethnicity
  Western European 188 (42.5%) 99 (44.8%) 89 (40.3%)
  Eastern European 103 (23.3%) 52 (23.5%) 51 (23.1%)
  Chinese 13 (2.9%) 6 (2.7%) 7 (3.2%)
  Latino 36 (8.1%) 14 (6.3%) 22 (10.0%)
  Other 102 (23.1%) 50 (22.6) 22 (23.5%)

Country of residence
  USA 429 (97.1%) 216 (97.7%) 213 (96.4%)
  UK 7 (1.6%) 2 (0.9%) 5 (2.3%)
  Canada 5 (1.1%) 2 (0.9%) 3 (1.4%)
  Australia 1 (0.2%) 1 (0.5%) 0 (0%)

Education
  High school 92 (20.8%) 52 (23.5%) 40 (18.1%)
  Community college 73 (16.5%) 38 (17.2%) 35 (15.8%)
  University 220 (49.8%) 104 (47.1%) 116 (52.5%)
  Master or higher 57 (12.9%) 27 (12.3%) 30 (13.5%)

Previous mental health condition 215 (48.6%) 102 (46.2%) 113 (51.1%)
Previous meditation experience 293 (66.3%) 150 (67.9%) 143 (64.7%)
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three-subscale self-report measure designed to assess fre-
quency and intensity of negative automatic thoughts related 
to self, world, and future. Six items of the 36-item CTI are 
non-scored, filler items. Accordingly, each of the three sub-
scales assess negative cognitions using 10 items. The 10-item 
CTI Self Subscale (CTI-S) measures frequency and inten-
sity of negative automatic thoughts related to self (e.g., “I 
am a failure”; “I am guilty of a great many things”) using a 
7-point Likert scale (from 1 or totally disagree, to 7 or totally 
agree). Scores on the CTI-S can range from 10 to 70. After 
reversing positively valanced items (e.g., “I can do a lot of 
things well.”), higher scores on the CTI-S are indicative of 
greater presence of negative automatic thoughts related to 
self. Beckham et al. (1986) found CTI subscales have high 
internal consistencies (ranging from 0.81 for other subscale 
to 0.93 for world subscale), and that scores were strongly cor-
related with scores on the Beck Depression Inventory (Beck 
et al., 1996). Beshai et al. (2012) found CTI-S possessed 
high internal reliability (α = 0.81), and was strongly corre-
lated with scores on the Centre for Epidemiological Studies 
Depression Scale (CES-D; Radloff, 1977; r = 0.67) and the 
Automatic Thoughts Questionnaire (ATQ; Hollon & Kend-
all, 1980; r = 0.79). In the current sample, pre-intervention 
Cronbach’s alpha and McDonald’s omega coefficients for the 
CTI-S were α = 0.92 and ω = 0.93, respectively.

We also administered several other questionnaires, includ-
ing Patient Health Questionnaire – 9 (PHQ-9; Kroenke et al., 
2001); Generalized Anxiety Disorder Scale – 7 (GAD-7; 
Spitzer et al., 2006); The Perceived Stress Scale (PSS; Cohen 
et al., 1983); Five Facet Mindfulness Questionnaire – 15 
(FFMQ-15; Gu et al., 2016); and the Self-Compassion Scale 
– Short Form (SCS-SF; Raes et al., 2011). For a full list of 
measures and their description, please see Beshai et al. (2020).

Knowledge Questions, Attentiveness, and Fidelity Checks

To ensure participants were engaging with and paying atten-
tion to weekly tasks, they were asked to respond to two mul-
tiple choice or True/False knowledge questions related to the 
content of the intervention (Mind-OP condition) or nature 
videos (active control condition) at the end of each week 
(Moncher & Prinz, 1991). For example, after Module 1, par-
ticipants in the Mind-OP intervention condition were asked 
“Which of the following is NOT a quality of mindful atten-
tion?” and provided with four answer choices to which there 
is one correct response. Participants in the control condition 
were asked questions related to the words that were embed-
ded in each of the nature videos (see description of the active 
control condition). For example, participants who completed 
the first week of the active control condition were asked 
“Which of the following words was shown on the side of 
the screen during the video?” and provided with four answer 
choices to which there was one correct response. In total, Ta
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participants in either condition were asked eight knowledge 
questions throughout the duration of the study.

We administered one attentiveness check item and one 
data retention item at the end of the pre-intervention and 
post-intervention assessment timepoints. The questions 
prompted participants to indicate on a 7-point Likert scale 
(1 = Not at all attentive; 7 = Very attentive) how much atten-
tion and care they devoted in completing the measures. The 
second question used a yes/no format asking participants 
whether their data should be retained. Attentiveness was 
defined as a score of 4 or higher on the first question and 
a “Yes” response on the second. Protocol adherence was 
achieved when participants scored at least 5/8 or higher on 
such knowledge questions, combined with an attentive pro-
file (as defined above).

Data Analyses

Data were first checked for completeness, accuracy, and 
skewness. Scale items were then reversed where necessary, 
and total scores on study measures calculated. We also 
calculated knowledge and attentiveness scores, and only 
retained in the final analyses those passing our a priori cri-
teria on the included attentiveness and knowledge questions. 
We computed internal reliabilities for the CTI-S at the pre-
intervention timepoint using Cronbach’s (1951) alpha (α) 
and McDonald’s (1999) omega (ω). To address the main 
study hypothesis, we conducted two analyses.

First, we conducted an intention-to-treat (ITT) mixed-
linear model (MLM) analysis of all participants rand-
omized and passing initial attention checks. MLM analyses 
are a type of multilevel models designed to accommo-
date both fixed and random effects, and their interactions 
(Kahn, 2011; Peugh, 2010). Fixed effects are population 
parameters assumed to be the same each time data are 
collected (e.g., interventions), while random effects are 
sample parameters that vary each time (e.g., intraindi-
vidual factors). MLM is particularly advantageous in lon-
gitudinal studies where attrition and data loss are signifi-
cant, as it can handle unbalanced data. In our MLM, we 
included fixed effects (Randomized Condition: Mind-OP 
vs. Active Control; Assessment Time: Pre-Intervention vs. 
Post-Intervention) and random intercept models to account 

for individual differences over time to examine changes 
in scores on the CTI-S (outcome). We used unstructured 
covariance matrix for the random effects, which provides 
flexibility and is commonly used in MLM analyses for 
randomized controlled trials (Haverkamp & Beauducel, 
2017). We also included the intercept (within-person vari-
ation across time) in the random effects model. The results 
include main effects of group randomization and time, as 
well as interaction effects. The interaction effect, which 
investigates changes between conditions over time, was 
of primary importance in addressing the trial hypothesis 
(Carvajal et al., 2001). MLM outputs include F statistics 
(type III tests of fixed effects), which function as an omni-
bus test of effects, as well as more specified beta estimates 
of specific comparisons within the model.

Second, we conducted an MLM analysis using data 
from protocol-adherent participants (completing all mod-
ules, passing all attention check and knowledge ques-
tions). Descriptive statistics of protocol-adherent partici-
pants, stratified by condition, are summarized in Table 3. 
These analyses examined differences on NATS (CTI-S) 
across condition and time. A significant interaction effect 
between group membership and time was of most interest 
to our hypothesis. Similar to the above described MLM, 
we used unstructured covariance matrix, and included the 
intercept in the random effects model.

We conducted two additional MLM analyses to exam-
ine group differences at each pre- and post-intervention 
timepoints. We calculated Cohen’s d estimates of group 
differences at each time point using the formula using 
estimated group means at each timepoints, d = (x ̄1 − x ̄2) / 
SDpooled for between-subjects effects (e.g., condition). For 
within-subjects effects (e.g., time), we used d = (x ̄1 − x ̄2) / 
sqrt((SD1

2 + SD2
2 − 2rSD1*SD2) where r is the correlation 

between pre- and post-intervention CTI-S scores (Tabach-
nick & Fidell, 2007).

Results

As planned, we conducted a mixed-linear model (MLM) 
analysis with 442 participants who met inclusionary 
criteria and passed attention checks during the baseline 

Table 3  Summary of descriptive statistics of CTI-S pre- and post-intervention for protocol-adherent participants

CTI, Cognitive Triad Inventory

Measure Mind-OP
(n = 68)

Active control
(n = 91)

Pre Post Pre Post

M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI

CTI-S 37.71 (12.05) 34.79–40.62 29.60 (12.27) 26.63–32.57 38.35 (14.25) 35.34–41.32 34.79 (15.00) 31.67–36.00
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assessment. The analyses revealed a significant interac-
tion effect between Randomized Condition and Time, F(1, 
212.85) = 10.64, p = 0.001. Beta estimates (provided in 
Table 4) suggested participants randomized to the Mind-
OP condition reported significantly greater decreases in 
scores on the CTI-S from pre- to post-intervention. There 
was no significant main effect of Randomization Condi-
tion, F(1, 508.61) = 1.993, p = 0.16. Finally, there was 
a significant main effect of Time, F(1, 212.85) = 71.99, 
p < 0.001, wherein participants in both conditions reported 
decreased scores on the CTI-S at the post-intervention 
assessment.

As planned, we conducted an additional MLM analysis 
with protocol-adherent participants (n = 159) to examine 

change in CTI-S scores across conditions and over the 
6-week trial period. The analyses (summarized in Table 4) 
revealed a significant interaction effect of Randomization 
Condition and Time, F(1, 159) = 9.82, p < 0.002, wherein 
participants in the Mind-OP intervention condition expe-
rienced greater reductions in CTI-S scores over the trial 
period compared to those in the active control condition.

There was a significant main effect of Time on CTI-S 
scores, F(1, 159) = 64.74, p < 0.001, wherein participants 
across conditions were reporting lower CTI-S scores at the 
end of the trial compared to pre-intervention. Finally, there 
was no significant main effect of Randomization Condition 
collapsed across Time, F(1, 159) = 2.04, p = 0.16.

Table 4  Mixed-linear modeling 
(MLM) intention-to-treat 
(n = 442) and protocol-adherent 
(n = 159) analyses for changes 
on CTI-S across Time and 
Conditions

CTI, Cognitive Triad Inventory

Estimates of fixed effects

b SE t 95% CI p Cohen’s d
[95% CI]

Intercept
  n = 442 33.93 1.05 32.93 31.86–36.00  < 0.001
  n = 159 34.79 1.45 24.07 31.94–37.65  < 0.001

Effect of Condition
(Mind-OP vs. Control)

  n = 442 3.89 1.57 2.47 0.80–6.97 0.014 0.06
[− 0.13,0.24]

  n = 159 5.19 2.21 2.35 0.82–9.55 0.02 0.06
[− 0.26,0.37]

Effect of Time
(Pre vs. Post)

  n = 442 3.39 0.85 4.01 1.72–5.06  < 0.001 0.43
[0.35,0.52]

  n = 159 3.56 0.95 3.76 1.69–5.43  < 0.001 0.46
[0.24,0.68]

Time × Condition
  n = 442 4.24 1.30 3.26 1.68–7.00 0.001
  n = 159 4.54 1.45 3.13 1.68–7.41 0.002

Table 5  Mixed-linear modeling 
(MLM) protocol-adherent 
analyses for differences between 
conditions on CTI-S at pre- and 
post-intervention

CTI, Cognitive Triad Inventory

Estimates of fixed effects

b SE t 95% CI p Cohen’s d
[95% CI]

Pre-intervention
  Intercept 38.35 1.39 27.56 35.60–41.10  < 0.001
  Effect of Condition
(Mind-OP vs. Control)

0.65 2.13 0.30  − 3.56–4.85 0.76 0.05
[− 0.22,0.32]

Post-intervention
  Intercept 34.79 1.45 24.07 31.94–37.65  < 0.001
  Effect of Condition
(Mind-OP vs. Control)

5.19 2.210 2.35 0.82–9.55 0.02 0.38
[0.06,0.70]
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We conducted two additional MLM analyses to compare 
differences between Mind-OP and active control participants 
pre- and post-intervention. These analyses are summarized 
in Table 5. There was no significant difference between con-
ditions on CTI-S scores at Pre-Intervention, F(1, 157) = 0.09, 
p = 0.76, d = 0.05 (95% CI: − 0.22 to 0.32); however, there 
was a significant difference between conditions on CTI-S at 
Post-Intervention, F(1, 157) = 5.51, p = 0.02, d = 0.38 (95% 
CI: − 0.06 to 0.70).

Discussion

Depression is a prevalent and debilitating mental health 
condition. Negative thoughts about self are a central feature 
of depression. These negative self-referent thoughts appear 
to be both a by-product and an accelerant of depression. 
Accordingly, disrupting the predominance of NATS is a 
worthwhile intermediary goal of psychological interven-
tions, since disrupting such thoughts can dampen depression 
symptoms over time, and in turn their pernicious effects. 
While there are many treatments that appear efficacious 
in reducing NATS, these treatments are usually intensive, 
requiring substantial therapist support and other resource 
investments. In the present trial, participants randomized 
to a brief self-guided internet intervention reported sig-
nificantly less NATS post-intervention compared to those 
randomized to an active control condition. Although there 
are a few published trials demonstrating the efficacy of 
self-guided interventions in reducing NATS about self, the 
tested interventions almost always utilize classic cognitive 
behavioural principles. To the authors’ knowledge, this is 
the first randomized trial of a self-guided intervention dem-
onstrating mindfulness and self-compassion techniques in 
reducing NATS.

In the current randomized trial and as predicted, we 
found participants randomized to the Mind-OP condition 
reported significantly less intense negative self-referent 
thoughts at the post-intervention assessment compared 
to active control condition participants. The signifi-
cant reductions in NATS are noteworthy; the original 
trial results indicated no significant difference between 
participants across conditions and time in depression 
symptoms (Beshai et al., 2020). Accordingly, it appears 
the intervention was operating on NATS independently 
from its operation on depression symptoms, despite the 
close relationship between these constructs. The reported 
reductions in NATS by Mind-OP participants over the trial 
period were of small-medium effect size compared to the 
same change reported among active control participants. 
As reviewed, few trials exist demonstrating self-guided 
interventions using classic cognitive techniques are effi-
cacious in reducing negative automatic thoughts (Everitt 

et al., 2021; Martinengo et al., 2021). Consistent with the 
cognitive model, these classic CBT-based self-guided 
interventions focus on identifying and dismantling nega-
tive automatic thoughts. On the other hand, mindfulness 
and other acceptance-based techniques do not emphasize 
the direct identification and challenging of unhelpful cog-
nitions. Instead, through the cultivation of mindfulness 
skills of equanimity and decentring, participants begin to 
view cognitions as fleeting experiential events (Shapiro 
et al., 2006). Consistent with this hypothesis, researchers 
found participants completing a high-intensity mindful-
ness-based intervention reported significant reductions 
in negative self-referent thoughts at the end of the trial 
(Frewen et al., 2008). Accordingly, emphasizing accept-
ance, compassion, and decentring (or distancing) in one’s 
approach to dealing with NATS appears no less efficacious 
than emphasis of classic CBT techniques.

Interestingly, we found that participants randomized 
to the active control condition also reported signifi-
cant reductions in NATS from pre- to post-intervention. 
Although the videos used in the active control condition 
were short, the presentation of relaxing nature photos 
and music simultaneously was enough to instigate some 
changes in negative thoughts and accompanying symptoms 
(Beshai et al., 2020; Mayer et al., 2009). Indeed, this pat-
tern underscores that trial design, and in particular choice 
to use a non-active waitlist control, can often result in 
inflated efficacy for MBIs (Goldberg et al., 2018).

Mind-OP and similar scalable interventions are revo-
lutionary since they can meet the high demand for good 
mental health services, while addressing several barri-
ers to access that plague uptake (Cavanagh et al., 2014). 
Such interventions are a natural fit within the stepped 
care model of mental health (Bower & Gilbody, 2005). 
This partially addresses the service gap by reserving more 
resource-heavy interventions for those with more severe 
symptoms, appropriately leaving self-guided, online inter-
ventions as an option for patients with milder distress.

The current trial has several strengths that contribute to 
this growing literature. For example, this trial employed a 
relatively large and representative sample. Many self-guided 
trials generally, and in the field of mindfulness specifically 
have used small sample sizes composed of student or other 
unrepresentative samples (Taylor et al., 2021). Further, the 
efficacy of Mind-OP intervention in reducing NAT was 
compared against a strong active control condition.

To conclude, there is currently very high unmet need 
for quality mental health care (Walker et al., 2015). Low-
intensity and highly scalable interventions such as Mind-OP 
offer hope to many. Subthreshold depression, or presence of 
significant symptoms that are not meeting clinical criteria, 
is highly prevalent in the general population and is a risk 
factor for major depression and other psychiatric disorders 
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(Lewinsohn et al., 2000). Evidence suggests NATS have a 
positive feedback loop with depression, wherein they are 
predominant during acute phases of the disorder but go on to 
intensify the symptoms and increase vulnerability to future 
episodes (Hjemdal et al., 2013). Accordingly, interventions 
that efficaciously target negative thoughts about self among 
people with even subthreshold depression help in slowing 
the momentum of depression. Efficacious self-guided inter-
ventions can be deployed immediately, widely, and at low 
costs to many who need them.

Limitations and Future Research

The trial suffered from several limitations that contextu-
alize the findings and pave the way for future research. 
First, we did not preregister the current study goals and 
hypotheses. Second, while samples recruited from crowd-
sourcing websites are more representative of the general 
population than student samples, they show disparities 
with general population samples in several domains. For 
example, participants recruited from crowdsourcing web-
sites tend to be younger, more educated, more internet 
and computer savvy, and experiencing more symptoms of 
psychopathology than general population samples (Walters 
et al., 2018); however, results from clinical studies com-
pleted with crowdsourced samples appear largely reliable 
and generalizable to general population participants (Daly 
& Nataraajan, 2015). Third, the primary outcome of the 
current trial was assessed with one subscale of negative 
self-referent thoughts. However, it is important to note that 
scores on the CTI-S subscale, which was used in the cur-
rent trial, were found to be strongly correlated (r = 0.75) 
with the most validated and commonly used measure of 
negative automatic thoughts, the Automatic Thoughts 
Questionnaire (Beshai et al., 2012; Hollon & Kendall, 
1980). Fourth, the current trial did not assess the efficacy 
of Mind-OP in sustaining reductions in NATS in the long-
term and well beyond the post-intervention period. Fifth, 
we only assessed NATS at the pre- and post-intervention 
timepoints, and accordingly, could not observe the week-
to-week declines in NATS as participants progressed 
through the intervention.

Future trials should employ more sophisticated meth-
odologies to examine NATS using several measures, over 
several assessment timepoints and longer follow-up. Further, 
future trials can assess whether NATS mediate the effects of 
Mind-OP and similar interventions in reducing symptoms 
over time.
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