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ARTICLE INFO ABSTRACT

Keywords: Background: The COVID-19 pandemic has been suggested to constitute a broad base stressor with severe mental

COVID-1'9 health consequences. mHealth applications are accessible self-help tools that can be used to reduce psychological

PDa.mdemlc distress during the pandemic. This randomized controlled trial evaluated the effects of mobile-based cognitive
istress

training exercises on COVID-19 related distress and maladaptive cognitions.

Methods: Following initial screening (n = 924), participants scoring 1 standard deviations above the mean of the
COVID-19 Distress Scale were randomized into two groups. Participants in the immediate-app group (iApp; n =
25) started using the application at baseline (T0) for 12 days (from TO to T1). Participants in the delayed-app
group (dApp; n = 22) started using the mobile application at T1 (crossover) and used it for the following 12
days (T1 to T2).

Results: Intention to treat analyses indicated that the iApp group exhibited lower COVID-19 distress, lower
depression, fewer intolerance of uncertainty and obsessive beliefs than the dApp group at T1. In addition, using
the app for 12 consecutive days was associated with large effect-size reductions (Cohen's d ranging from 0.81 to
2.35) in COVID-19 distress and related maladaptive cognitions in the iApp group (from TO to T1) and the dApp
group (from T1 to T2). Moreover, these reductions were maintained at the follow-up.

Limitations: This study was a crossover trial with a relatively limited sample size and mainly female participants.
Conclusion: Our findings underscore the usefulness of brief, low-intensity, portable interventions in alleviating
the negative effects of the pandemic on mental health.

Obsessive beliefs
Mobile apps

1. Introduction

The Coronavirus disease (COVID-19) emerged in China in December
2019 and had a globally devastating impact. Data from January 2022
suggest about 520 million confirmed cases of COVID-19, including more
than 6 million deaths (WHO, 2022). Waves of new COVID-19 variants
have governments across the world implementing rigid health safety
practices including lockdowns, strict social distancing practices, and
quarantine (Murphy et al., 2020).

The COVID-19 pandemic has been associated with significant chal-
lenges in the fields of education, health, and the economy (Bambra et al.,
2020; Daniel, 2020). The social, health and economic challenges asso-
ciated with the COVID-19 pandemic have, therefore, been suggested to

constitute a broad base stressor with severe mental health consequences
(Cao et al., 2020; Wang et al., 2020; Xiang et al., 2020; Zvolensky et al.,
2020). Indeed, up to 13.6% of US adults reported serious psychological
distress in April 2020 (McGinty et al., 2020). This is a significant in-
crease from the 3.9% of adults reporting such distress in 2018. Similarly,
the estimated depression rate in 2021 has increased seven-fold when
compared to depression rates reported in 2017 (Bueno-Notivol et al.,
2021). Consistent with this, a recent study has shown that people in
2020 report feeling five times more hopeless during the pandemic than
in pre-pandemic periods (Twenge and Joiner, 2020).

Increased levels of COVID-19 related distress have been linked with
persistent emotional distress (Vintila et al., 2022), higher rates of psy-
chopathology (Megalakaki et al., 2021), greater mental healthcare
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utilization (Roy et al., 2020), decreased quality of life (Khodami et al.,
2021), and increased interference in functioning (Gallagher et al., 2020)
compared with the general population. According to CBT models,
distress related to fears of infection, contamination and illness escalates
when individuals catastrophically appraise common psychological (e.g.,
thoughts, images, urges) and physiological phenomena (e.g., physical
sensations) (Cisler et al., 2007; Salkovskis and Warwick, 2001). Such
catastrophic appraisals are based on pre-existing maladaptive beliefs
such threat overestimation, intolerance for uncertainty, likelihood and
awfulness of illness and catastrophizing of bodily sensations (Obsessive
Compulsive Cognitions Working Group [OCCWG], 2005; Salkovskis and
Warwick, 2001). More recently, additional maladaptive beliefs about
illness (e.g., the belief that thinking in certain way can prevent or cause
illness; Bailey and Wells, 2015) have also been implicated in health
anxiety in the context of the COVID-19 pandemic (Hassoulas et al.,
2021).

CBT interventions often target maladaptive beliefs using psycho-
education, cognitive restructuring techniques, exposure and response
prevention, behavioral experiments, and cognitive bias modification
(Abramowitz, 2006; Beck, 1991; Teachman et al., 2014). Using these
therapeutic strategies, clinicians help individuals find alternative ex-
planations for their disturbing cognitions, re-evaluate maladaptive ap-
praisals and beliefs, and reduce behaviors that negatively affect their
functionality (Mohammadi and Cummings, 2020; Sanderson et al.,
2020). However, high cost, lack of available trained professionals and
stigma, however, hinder many individuals from attending CBT (Price
et al., 2014; Rees and Maclaine, 2015). Increased demand for psycho-
logical treatments and COVID-19 related limitation (e.g., lockdowns and
quarantines) have further reduced availability of face-to-face psycho-
logical support and increased the need for alternative treatment delivery
modalities (Bambra et al., 2020; Murphy et al., 2020; Naeem et al.,
2020).

Mobile health (mHealth) apps have been suggested to help overcome
existing treatment barriers by providing low cost, accessible, continu-
ously available and anonymous CBT-based interventions to anyone
owning a smartphone (e.g., Gagnon et al., 2016; Linardon et al., 2019).
Findings suggest that mHealth apps help individuals increase their self-
monitoring skills, tolerance for stress, emotional awareness, and
cognitive reappraisal skills (Firth et al., 2017a,b; Marley and Farooq,
2015). Use of mHealth apps has also been shown to be associated with
reductions in anxiety, depression, self-harm and negative body image (e.
g., Ben-Zeev et al., 2021; Burns et al., 2011; Chandrashekar, 2018; Firth
et al., 2017a; Melia et al., 2020; Rodgers et al., 2018).

Although there are more than 300,000 mHealth apps with an esti-
mated 10,000 focusing on mental health available, most mental health
mHealth apps lack empirical support (Wasil et al., 2019). Fewer still
have been shown to reduce COVID- 19 related distress (e.g, Gordon
etal., 2021; Mira et al., 2020; Moulaei et al., 2021; Sun et al., 2021). One
mobile mental health platform with relatively robust empirical support
including 6 published randomized controlled trials (RCTs) is GGtude
(Aboody et al., 2020; Akin-Sari et al., 2022; Ben-Zeev et al., 2021; Cerea
et al., 2020, 2021; Roncero et al., 2019).

GGtude is a CBT-based mobile application platform comprising
distinct modules targeting maladaptive beliefs associated with various
psychological difficulties (e.g., OCD, depression, low self-esteem, body
image distress). The ‘GGcov’ module assessed in this study is included in
an app named: ‘GG OCD, anxiety and depression’. This module was
designed to challenge beliefs (e.g., likelihood and awfulness of illness)
and meta-beliefs (e.g., belief that thinking in certain way can prevent or
cause illness) associated with COVID-19 related distress. Users of this
module progressively complete three levels a day. Each daily practice
includes 3-4 min of training (see The COVID-19 intervention below).

Several elements of the GGtude platform have been theorized to be
implicated in the reduction of users' maladaptive cognitions and asso-
ciated symptoms (Aboody et al., 2020; Ben-Zeev et al., 2021; Giraldo-
O'Meara and Doron, 2021; Roncero et al., 2018, 2019). These include 1)
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psychoeducation to increase users' motivation and provide knowledge of
basic CBT principles, 2) daily categorization exercises to promote users'
awareness of their inner monologue, 3) repeated exposure to adaptive
self-statements to increase cognitive availability of such self-statements,
and 4) concurrent priming of maladaptive beliefs and exposure to
unanticipated competing appraisals to accelerate adjustive reflective
processing. Together, these daily exercises increase cognitive availabil-
ity and accessibility of adaptive cognitions over availability of mal-
adaptive ones.

The objective of the present study was to extend previous findings by
evaluating the associations between short, daily mobile delivered CBT-
based training and reduction in COVID-19 cognitions and distress.
Although previous findings assessed the effectiveness of cognitive
training exercises on various psychopathological symptoms (e.g., Ben-
Zeev et al., 2021; Cerea et al., 2020; Roncero et al., 2019), the effec-
tiveness of such exercises on COVID-19 related distress has yet to be
assessed. An additional aim of the study was to assess the effectiveness of
this intervention in a Turkish sample of individuals showing high levels
of COVID-19 related distress. Although the various module of the
GGtude platform are available in English, Spanish, Italian and Hebrew,
the COVID-19 distress module was not available in Turkish nor was the
effectiveness of this module assessed in a Turkish sample.

To achieve this, we conducted a randomized controlled trial (RCT)
with crossover design and evaluated pre- to post- changes in levels of
COVID-19-related distress and dysfunctional beliefs. We hypothesized
that at T1 the immediate-use App group (iApp; who used the app
immediately after the baseline measurement) would show a statistically
significant decrease in COVID-19 related distress symptoms, obsessive
beliefs, level of intolerance of uncertainty, depression, anxiety, and
stress levels compared to the delayed-use App group (dApp) (see Fig. 2).
These decreases were expected to be maintained at 12-day follow-up.
We also expected users in the dApp group to show significant re-
ductions in all measurements following crossover (between T1 and T2).

2. Method
2.1. Participants

We conducted an online screening study to identify individuals with
high COVID-19 distress. The study was announced via university mailing
lists to university students, employees, and alumni as well as and via the
university's social media accounts (Facebook and Twitter) to community
members. Nine hundred twenty-four individuals (710 females, Mgg =
25.27, SDgge = 9.67, age range between 18 and 63 years old) partici-
pated in the initial screening study and completed the demographic
information form and the COVID-19 Distress Scale (CDS; Trak et al.,
2021). The mean CDS score for the screening study was 2.77 (SD =
0.75). Participants who reported having been diagnosed with a mental
disorder and continued to receive treatment were excluded from the
sample (n = 93). The researchers then contacted via telephone or e-mail
86 participants who scored at least 1 SD above the mean CDS score (see
Fig. 1), starting with the participant showing the highest scores. Only the
participants who could be reached, agree to participate, had a smart
mobile phone, and access the internet were included in the study. Forty-
seven participants met these inclusion criteria and were randomly
assigned to iApp and dApp groups. The iApp group consisted of 25
participants, and the dApp group included 22 participants (see Fig. 1).

2.2. Design

To evaluate the efficacy of the app in reducing COVID-19 distress and
related psychological outcomes, we conducted a randomized controlled
trial with a crossover design (see Fig. 2). The iApp group began to use
the app at TO and continued to use it for the following 12 days (until T1).
The dApp group on the waiting list started to use the app at T1 and used
it for the next 12 days (until T2). After obtaining informed consent form,
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Screening study
(N=924)

-Dropout (n=7)

Participants invited to the study (at least 1 SD above the
mean CDS score)
(n=86)
-Participants who could not be reached, refused to participate
or did not have a smart mobile phone (n = 32)

-Participants who agreed to participate (n = 47)

TO TO
iApp (n=25) dApp (n=22)
-Completed two-week treatment » = 25 -Completed two-week waiting 7 = 21
-Dropout n=0 -Dropout n =1
Tl Tl
iApp (n=25) dApp (n=21)
-Completed two-week waiting n = 20 -Completed two-week treatment » = 20
-Dropout n=15 -Dropout n =1
T2 T2
iApp (n=20) dApp (n=20)

Fig. 1. CONSORT flow diagram of the participants through the trial.

both groups completed self-report questionnaires at TO, T1, and T2.

2.3. Measures

Participants completed the demographic information form at TO and
all other measures at TO, T1, and T2.

2.3.1. Demographic information form

The demographic information form contained items assessing
gender, age, educational characteristics, marital status, physical and
mental health condition, diagnosis with COVID-19, loss of loved ones
due to COVID-19, and time spent on mobile devices daily.

2.3.2. COVID-19 Distress Scale (CDS; Trak and Inozu, 2022)

The CDS is a 14-item self-report measure assessing COVID-19 related
distress. Items are rated on a 5-point Likert scale. Examples of scale
items include: “I think that any minor health issue I experience is due to the
coronavirus.”, “I believe that people in my immediate circle are very likely to
become infected with the coronavirus.” or “I constantly read coronavirus-
related content on the internet/social media.” Higher scores indicate
greater pandemic-related distress. The CDS demonstrated robust psy-
chometric properties in a community sample of adults. In a study with
548 individuals, exploratory factor analysis suggested a three-factor
structure including anxiety, threat perception, and hopelessness
related to COVID-19. In another study with 626 individuals, the 3-factor
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model obtained in the exploratory factor analysis was tested with
confirmatory factor analysis. Results of the confirmatory factor analysis
indicated a good fit to the data: Xz/df = 2.917, CFI = 0.94, NFI = 0.92,
RFI = 0.90, IFI = 0.95, TLI = 0.93, RMSEA = 0.057 (90% confidence
interval: 0.050-0.064), SRMR = 0.060. The CDS scores were positively
associated with general distress, health anxiety, and obsessive-
compulsive tendencies, while they were negatively related to resil-
ience and positive affect. In addition, CDS scores significantly predicted
general distress and health anxiety over and above other mental health
measures. The CDS had a Cronbach's alpha score of 0.87 and test-retest
reliability of 0.79 over two weeks (N = 249). Cronbach's alpha values
were 0.90 for the screening study (N = 924), 0.79 at T0, 0.92 at T1 and
0.91 at T2 (N = 46).

2.3.3. Depression Anxiety Stress Scale-21 (DASS-21; Lovibond and
Lovibond, 1995)

DASS-21 is a self-report measure consisting of three 7-item scales
assessing depression, anxiety, and stress. Items are rated on a 4-point
Likert scale, and higher scores indicate higher levels of distress. The
scale demonstrated good validity and reliability in clinical and non-
clinical samples (Lee et al., 2019). Research indicated that the Turkish
adaptation of the scale has adequate validity and reliability (Yildirim
et al., 2018). In the current study, only the Stress Scale was used.
Cronbach's alpha values for the Stress Scale were 0.82, 0.79, and 0.78 at
TO, T1 and T2 (N = 46), respectively.
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DASS Stress
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Fig. 2. Graphs of the outcome measures across TO, T1, and T2 for iApp and dApp groups.
Note. iApp: immediate-use App; dApp: delayed-use App; CDS: COVID-19 Distress Scale; DASS Stress: Depression, Anxiety, Stress Scale-21 Stress Scale; PHQ-9: Patient
Health Questionnaire-9; IUS: Intolerance of Uncertainty Scale; OBQ-44: Obsessive Beliefs Questionnaire-44.

2.3.4. Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001)
PHQ-9 is a self-report measure assessing depression. The scale has 9
items rated on a 4-points Likert scale, and higher scores indicate higher
depressive symptoms. The original version and the Turkish adaptation
of PHQ-9 demonstrated excellent psychometric properties (Gulec et al.,
2012; Kroenke et al., 2001). In the present study, the scale had a
Cronbach's alpha value of 0.82 at T0, 0.86 at T1, and 0.85 at T2 (N = 46).

2.3.5. Intolerance of Uncertainty Scale (IUS; Carleton et al., 2007)

IUS is a 12-item self-report measure assessing the intolerance
regarding the uncertainty of the occurrence of adverse events. Items are
rated on a 5-point Likert scale, and higher scores correspond to greater
intolerance of uncertainty. IUS has good psychometric qualities (Carle-
ton et al., 2007). IUS's Turkish adaptation also has adequate validity and
reliability (Saricam et al., 2014). The Cronbach's alpha value for the
scale was 0.91 at TO, 0.93 at T1, and 0.94 at T2 (N = 46) in the current
study.

2.3.6. Obsessive Beliefs Questionnaire (OBQ-44; OCCWG, 2005)
OBQ is a 44-item self-report measure assessing beliefs and appraisals
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related to obsessive-compulsive disorder. Items are rated on a 7-point
Likert scale. OBQ has three subscales: responsibility and over-
estimation of threat, perfectionism, and intolerance of uncertainty,
importance, and control of thoughts. The original and Turkish adapta-
tions of the scale demonstrated excellent validity and reliability
(OCCWG, 2001, 2003; Yorulmaz and Gencoz, 2008). The Cronbach's
alpha value for the total scale score was 0.95 at T0, 0.97 at T1, and 0.97
at T2 (N = 46) in the current study.

2.3.7. The COVID-19 stress reduction intervention (GGcov)

The COVID-19 stress reduction module of the GGtude platform
(GGcov) consists of short training exercises intended to help people in-
crease availability and accessibility of functional self-statements that
facilitate adaptive interpretations of thoughts, emotions, and events
associated with COVID-19 distress. Users first go through a tutorial
consisting of short psychoeducation on the meaning and importance of
one's inner monologue, the aim of the mobile application (broaden one's
inner monologue), the rationale behind the exercises, and instructions
for doing the exercises. After the psychoeducation, users learn to
respond to statements that challenge maladaptive beliefs underlying
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COVID-19 related distress (e.g., intolerance of uncertainty, over-
estimation of threat, likelihood and awfulness of illness, inadequacy of
medical services, catastrophizing of bodily sensations and the body's
inability to cope with illness) by swiping the statements down (pulling
them towards themselves). In contrast, users learn to reject and disso-
ciate from statements that are consistent with COVID-19 related mal-
adaptive beliefs by swiping the statements up (pushing them away from
themselves). In this way, the app trains users to identify and challenge
negative cognitions and maladaptive beliefs related to COVID-19 related
distress and expands users' functional inner monologue by providing
self-statements associated with adaptive attitudes.

Participants using GGcov were asked to complete three levels per day
(about 4 min of training a day) before going to sleep. Push notifications
reminded users to complete their daily training each day. Three levels on
GGcov make a set dedicated to a specific belief. Each set of beliefs is
preempted by a short rationale for challenging this belief. Next, several
adaptive or maladaptive sentences appear on the screen one by one. For
instance, a level dealing with tolerating uncertainty may include self-
statements such as “Feeling uncertain is a natural part of life.” and “Un-
certainty is unbearable.” A level dealing with the likelihood of becoming
ill may include self-statements such as “I am as strong as others.” and “I
am more likely than others to get an illness”. Each level completed is fol-
lowed by a short memory quiz to increase user attention during the
training session.

2.4. Procedure

All expressions in the application were translated into Turkish by five
clinical psychologists who are fluent in English. The suitability of the
app to the Turkish language was then assessed in a pilot study. The
sample of the pilot consisted of 20 participants between the ages of
18-35 years. The participants were asked to report the incomprehen-
sible sentences and possible translation errors they noticed during the
12-day use period for the application. A small compensation fee (50
Turkish Liras) was given to the participants for their time.

In the randomized controlled trial, iApp and dApp groups responded
to an online questionnaire package including a demographic informa-
tion form, CDS, PHQ-9, DASS-21 Stress Scale, IUS, and OBQ-44 (TO).
Then participants were randomized to the iApp or dApp groups.
Randomization was carried out in a 1:1 ratio and based on a prespecified
computer-generated randomization list generated on Randomizer.org.
Group assignment was then performed via email using the next available
number on the randomization list. After the assessment at TO, re-
searchers made a 15-min video interview with the iApp group partici-
pants and informed them about the GGcov app and the intervention.
After using the GGcov for 12 days, users in the iApp group responded to
all T1 measures. They were then asked to cease using the application for
the next 12 days, while the dApp group started using GGcov. The dApp
group also completed three levels a day for the next 12 days (until T2).
Both groups completed the self-report measures for the third time at T2.
Participants were compensated 50 Turkish Liras (approximately 7$) for
their participation upon completing the study. The study was conducted
in accordance with the Declaration of Helsinki and approved by the
Ethical Commission of the [blinded for review purposes] University. The
current trial was designed to CONSORT-EHEALTH checklist and
registered.

2.5. Statistical analysis

We investigated group differences in socio-demographic variables
and outcome measures (CDS, DASS-21 Stress Scale, PHQ-9, IUS and
OBQ-44) with t-tests and calculated Pearson product moment correla-
tions for study measures at TO. To prevent the potential biased effect of
randomized allocation and missing responses, we used an intent-to-treat
approach and implemented a multiple imputation strategy to replace
missing values (Hollis and Campbell, 1999). Multiple imputation is
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considered a suitable method of handling missing data in repeated
measure designs and has been shown to have utility with levels of
missing data greater than that observed in this study (Vallejo et al.,
2011). Specifically, we used Multivariate Imputation with Chained
Equations (Van Buuren and Groothuis-Oudshoorn, 2011; [MICE]).
Multiple imputation methods follow 3 steps: a) Imputing — repeating
over several iterations (i) as opposed to a single imputation. b)
Analyzing - after each iteration the dataset completed is analyzed,
leading to a distribution of i statistics, 1 per dataset. c) Pooling — the i
results are pooled into one estimate. Multiple imputation therefore also
has the added benefit of examining the variance in estimates over iter-
ations, reflecting the degree of uncertainty over which value to impute
(Lall, 2016). All participants starting a trial were represented with data
at each follow-up time point with the Multiple Imputation procedure
currently regarded as best practice. We conducted a 2 (Group: iApp,
dApp) x 2 (Time: TO and T1) repeated measures multiple analysis of
variance (MANOVA) for five dependent variables to examine the impact
of GGcov on outcome measures. We conducted two repeated measures
MANOVAs to examine the differences across three time points for each
group separately. All statistical analyses were conducted with IBM SPSS.

3. Results
3.1. Preliminary analysis

We compared iApp and dApp groups in terms of gender, age, edu-
cation (years), CDS, DASS Stress, PHQ-9, IUS and OBQ-44 scores at
baseline. Groups did not significantly differ from each other in terms of
gender, age, years of education, and self-report measures (see Table 1).

Pearson product-moment correlation coefficients indicated that in-
dividuals with higher levels of COVID-19 related distress also reported
higher levels of stress, depression symptoms, intolerance of uncertainty
and obsessive beliefs (Table 2).

3.2. Between-group differences (iApp group versus dApp group)

Since the correlations between the study measures were higher than
0.30, to decrease the probability of type 1 error, we examined the
effectiveness of GGcov in reducing COVID-19 distress, stress, depression,
intolerance of uncertainty and obsessive beliefs scores with a 2 (Group:
iApp, dApp) x 2 (Time: TO and T1) repeated-measures MANOVA where
group was treated as a between-subject factor and time was treated as a
within-subject factor. We used a Bonferroni-corrected significance level
of p < .01 (0.05/5 = 0.01).

The main effect of time (Wilks' 2 = 0.45, F [5, 48] = 11.85, p = .00,
Cohen's d = 2.21) and the interaction of group x time (Wilks' 2 = 0.66, F

Table 1
Comparisons between the iApp and dApp groups in sociodemographic variables
and outcome measures at baseline.

iApp group dApp group t(54)/ p
M (SD) M (SD) x2
Gender 21 (77.8%) 22 (81.5%)
(Female; Male) Female; Female;
6 (22.2%) Male 5 (18.5%) Male
Age 22.22 (7.11) 24.74 (8.51) -1.18 0.17
Education 11.74 (1.58) 11.81 (2.24) —-0.14 0.20
(years)
CDS 3.98 (0.50) 3.89 (0.46) 0.63 0.44
DASS Stress 1.56 (0.78) 1.70 (0.84) —0.65 0.42
PHQ-9 1.51 (0.63) 1.40 (0.61) 0.68 0.70
10s 3.65 (0.80) 3.31 (0.79) 0.92 0.92
OBQ-44 4.08 (0.85) 4.08 (1.03) 0.29 0.29

Note. CDS: COVID-19 Distress Scale; DASS Stress: Depression, Anxiety, Stress
Scale-21 Stress Scale; PHQ-9: Patient Health Questionnaire; IUS: Intolerance of
Uncertainty Scale; OBQ-44: Obsessive Beliefs Questionnaire-44.
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Table 2
Means, standard deviations and intercorrelations between study variables at TO
(N =47).

Variables CDS DASS Stress PHQ-9 1US M SD

CDS 3.94* 0.48
DASS Stress 0.42%* 1.637%* 0.81
PHQ-9 0.42%* 0.67* 1.46 0.62
1US 0.54* 0.52%* 0.42%* 3.48 0.81
0OBQ-44 0.58%* 0.38%* 0.35%* 0.53%** 4.08 0.94

Note. CDS: COVID-19 Distress Scale; DASS Stress: Depression, Anxiety, Stress
Scale-21 Stress Scale; PHQ-9: Patient Health Questionnaire; IUS: Intolerance of
Uncertainty Scale; OBQ-44: Obsessive Beliefs Questionnaire-44.

" p < .05.

" p<.0L

" p <.001.

[5, 48] = 4.97, p = .00, Cohen's d = 1.44) were statistically significant.
The follow-up ANOVAs indicated a significant group x time interaction
effect for CDS, PHQ-9, IUS and OBQ-44 (see Table 3). These results
indicated that participants in the iApp group exhibited lower COVID-19
distress, lower depression symptoms, fewer intolerance of uncertainty
beliefs and obsessive beliefs than the participants in dApp group on the
second assessment at T1 (see Fig. 2).

We conducted a second 2 (Group: iApp, dApp) x 2 (Time: T1 and T2)
repeated-measures MANOVA where group was treated as a between-
subject factor and time was treated as a within-subject factor to
examine the effectiveness of GGcov in reducing COVID-19 distress,
stress, depression, intolerance of uncertainty and obsessive beliefs in
dApp group after using the mobile app. We used a Bonferroni-corrected
significance level of p < .01 (0.05/5 = 0.01).

The main effect of time (Wilks' A = 0.78, F [5, 48] = 2.71, p = .03,
Cohen's d = 1.06) and the interaction of group x time (Wilks' A = 0.66, F
[5, 48] = 4.91, p = .00, Cohen's d = 1.44) were statistically significant.
The follow-up ANOVAs indicated a significant group x time interaction
effect for CDS, DASS Stress Scale, PHQ-9, and OBQ-44 (see Table 4).
These results indicated that while participants in the dApp group
exhibited higher COVID-19 distress, stress level, depression symptoms,
and obsessive beliefs than the participants in iApp group at T1, two
groups did not significantly differ in terms of these measures at T2 (see
Fig. 2).

3.3. iApp group within group effects and 12 days follow-up effect

In the iApp group, we expected pre-post reduction in COVID-19
distress, stress, depression symptoms, intolerance of uncertainty and
obsessive beliefs as well as retention of these effects in the follow-up
period. Therefore, we examined pre-to-final changes with a repeated-
measures MANOVA with Bonferroni corrections between TO, T1 and
T2. Mauchly's test of sphericity indicated that the assumption of sphe-
ricity was met for all measures. CDS, PHQ-9, IUS and OBQ-44 scores
were significantly decreased from TO to T1. In addition, there were no
significant changes from T1 to T2 for CDS, PHQ-9, IUS and OBQ scores
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(see Table 5). These results indicated that the iApp group exhibited
lower COVID-19 distress, lower depression symptoms, fewer intolerance
of uncertainty beliefs and obsessive beliefs at T1 than TO and the dif-
ferences for COVID-19 distress, depression, intolerance of uncertainty,
and obsessive belief levels were maintained in T2.

3.4. dApp group within-group effects

In the dApp group, we expected that crossover (i.e. use of the app)
would be associated with a significant decrease in COVID-19 distress,
stress, health anxiety symptoms, intolerance of uncertainty and obses-
sive beliefs. Thus, we conducted a repeated-measures MANOVA with
Bonferroni corrections between TO, T1 and T2. Mauchly's test of sphe-
ricity revealed that the assumption of sphericity had been violated for
CDS (4% [2] = 7.62, p = .02), IUS (42 [2] = 10.43, p = .01) and OBQ-44
(;(2 [2] = 10.23, p = .01). Therefore, we reported Greenhouse-Geisser
corrected values for these variables. As expected there were no signifi-
cant differences between TO and T1 in related measures, within-group
differences between T1 and T2 following the crossover revealed signif-
icant reductions in the CDS, DASS-21 Stress Scale, PHQ-9 and OBQ-44
scores (see Table 5). These findings suggest that while COVID-19
distress, level of stress, depression symptoms, and obsessive beliefs of
dApp group did not change significantly from TO to T1, they exhibited
significantly lower COVID-19 distress, lower stress, lower depression
symptoms, and fewer obsessive beliefs at T2 than T1.

4. Discussion

The widespread psychological distress in response to the pandemic
has led mental health professionals to seek reliable information re-
sources and effective interventions to reduce COVID-19 related distress
(Kondylakis et al., 2020; O'Donnell et al., 2020; Reyes, 2020). Several
advantages of mHealth apps including continuous availability, wide
reach and low cost have made mobile delivered interventions a viable
option. Building on previous findings supporting the GGtude platform
for a variety psychological difficulty (e.g., Aboody et al., 2020; Cerea
et al., 2020, 2021; Roncero et al., 2019), in this study we evaluated the
effectiveness of the COVID-19 stress reduction module of the GGtude
platform (GGcov). This is the first RCT study to assess the efficacy of
GGceov in a Turkish cohort showing heightened COVID-19 related
distress.

Consistent with previous findings, we found that using GGcov was
associated with reductions in targeted symptoms and cognitions relative
to our delayed use comparison group. More specifically, our findings
suggest large effect-size decreases in measures of COVID-19 distress,
depression, anxiety and stress symptoms in the iApp group (between TO
and T1) that were replicated in the dApp group (following the crossover
between T1 and T2).

Using GGcov was also associated with significant large effect-size
reduction in COVID-19 related beliefs such as intolerance of uncer-
tainty evaluated with IUS, and overestimation of threat and inflated
responsibility measured by OBQ-44 in the iApp group (T1 to T2) and

Means, standard deviations and comparisons across TO and T1 for iApp and dApp groups.

TO T1 Time Group Time x Group

M (SD) M (SD) Fa,s2) P d Fa,52) P d Fa,52) P d

iApp dApp iApp dApp
CDS 3.98 (0.50) 3.89 (0.46) 3.11 (0.74) 3.74 (0.70) 38.47 0.000 1.74 3.51 0.067 - 18.74 0.000 1.19
DASS Stress 1.56 (0.78) 1.70 (0.84) 1.40 (0.73) 1.86 (0.71) 0.00 0.977 - 2.54 0.117 - 2.87 0.096 -
PHQ-9 1.51 (0.63) 1.40 (0.61) 1.01 (0.60) 1.41 (0.64) 9.77 0.003 0.87 0.93 0.340 - 10.77 0.002 0.91
IUS 3.65 (0.80) 3.31 (0.79) 2.97 (0.86) 3.20 (0.79) 24.44 0.000 1.37 0.08 0.782 - 12.47 0.001 0.97
0OBQ-44 4.08 (0.85) 4.08 (1.03) 3.60 (1.11) 4.16 (1.21) 3.98 0.051 - 1.06 0.309 - 8.08 0.006 0.77

Note. CDS: COVID-19 Distress Scale; DASS Stress: Depression, Anxiety, Stress Scale-21 Stress Scale; PHQ-9: Patient Health Questionnaire; IUS: Intolerance of Un-

certainty Scale; OBQ-44: Obsessive Beliefs Questionnaire-44.
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Means, standard deviations and comparisons across T1 and T2 for iApp and dApp groups.

T1 T2 Time Group Time x Group

M (SD) M (SD) Fas2) P d Fa,52) 4 d Fa,52) p d

iApp dApp iApp dApp
CDS 3.11 (0.74) 3.74 (0.70) 3.07 (0.51) 3.05 (0.72) 12.22 0.001 0.97 4.06 0.049 0.55 9.43 0.003 0.84
DASS Stress 1.40 (0.73) 1.86 (0.71) 1.51 (0.74) 1.21 (0.80) 6.66 0.013 0.70 0.19 0.662 - 13.35 0.001 1.00
PHQ-9 1.01 (0.60) 1.41 (0.64) 1.17 (0.57) 1.03 (0.60) 1.50 0.227 - 0.95 0.335 - 9.14 0.004 0.84
1US 2.97 (0.86) 3.20 (0.79) 2.89 (0.87) 2.66 (0.66) 5.47 0.023 0.67 0.00 0.986 - 291 0.094 -
0OBQ-44 3.60 (1.11) 4.16 (1.21) 3.78 (0.97) 3.19 (0.98) 8.20 0.006 0.81 0.00 0.958 - 16.92 0.000 1.15

Note. CDS: COVID-19 Distress Scale; DASS Stress: Depression, Anxiety, Stress Scale-21 Stress Scale; PHQ-9: Patient Health Questionnaire; IUS: Intolerance of Un-

certainty Scale; OBQ-44: Obsessive Beliefs Questionnaire-44.

Table 5
Means, standard deviations and comparisons across three time points for iApp and dApp group.
TO T1 T2 Fy 38 P Cohen's d Post-hoc
M (SD) M (SD) M (SD)
CDS iApp 3.98 (0.50) 3.11 (0.74) 3.07 (0.51) 36.26 0.00 2.35 TOvs T1 =p =.00
TOvs T2 =p = .00
T1vs T2 =p =1.00
dApp 3.89 (0.46) 3.74 (0.70) 3.05 (0.72) 18.88 0.00 1.70 TOvs T1 =p = .44
TOvs T2 =p = .00
Tlvs T2 =p =.00
DASS Stress iApp 1.56 (0.78) 1.40 (0.73) 1.51 (0.74) 0.73 0.49 - TOvs T1 =p =.53
TOvs T2 =p = 1.00
T1vs T2 =p = 1.00
dApp 1.70 (0.84) 1.86 (0.71) 1.21 (0.80) 8.47 0.00 1.15 TOvs T1 =p = .90
TOvs T2 =p = .06
Tlvs T2 =p =.00
PHQ-9 iApp 1.51 (0.63) 1.01 (0.60) 1.17 (0.57) 9.80 0.00 1.22 TOvs T1 =p = .00
TOvs T2 =p = .02
Tlvs T2 =p = .60
dApp 1.40 (0.61) 1.41 (0.64) 1.03 (0.60) 5.07 0.01 0.87 TOvs T1 =p = 1.00
TOvs T2=p = .85
Tlvs T2 =p =.02
IUS iApp 3.65 (0.80) 2.97 (0.86) 2.89 (0.87) 17.49 0.00 1.63 TOvs T1 =p = .00
TOvs T2 =p = .00
T1vs T2 =p = 1.00
dApp 3.31 (0.79) 3.20 (0.79) 2.66 (0.66) 8.19 0.00 1.12 TOvs T1 = p = 1.00
TOvs T2 =p = .00
TlvsT2=p=.05
0OBQ-44 iApp 4.08 (0.85) 3.60 (1.11) 3.78 (0.97) 4.62 0.01 0.84 TOvs T1 =p =.02
TOvs T2 =p =.11
T1vs T2 =p = 1.00
dApp 4.08 (1.03) 4.16 (1.21) 3.19 (0.98) 16.23 0.00 1.57 TOvs T1 =p = 1.00

TOvs T2 =p = .00
Tlvs T2 =p =.00

Note. CDS: COVID-19 Distress Scale; DASS: Depression, Anxiety, Stress Scale; PHQ-9: Patient Health Questionnaire; IUS: Intolerance of Uncertainty Scale; OBQ-44:

Obsessive Beliefs Questionnaire-4.

following the crossover in the dApp group (T1 to T2). Most of these
reductions were maintained at follow-up (T1 to T2). Unexpectedly,
following Bonferroni correction the iApp group did not show statisti-
cally significant reductions in stress scores compared to the dApp group
between TO and T1. This may have been the result of our limited sample
size. Indeed, within-group analyses of the iApp and the dApp group
showed large effect size reductions following GGcov use.

Pending further replication, our findings associating the GGcov use
with reductions in COVID-19 related cognitions and symptoms support
the proposal that targeting maladaptive cognitions associated with OCD
and health anxiety may significantly reduce COVID-19 related distress.
GGcov targets beliefs such intolerance of uncertainty, catastrophizing of
illness and over-estimation of threat. Reducing maladaptive cognitions
and underlying beliefs may have decreased catastrophic interpretations
of daily events thereby decreasing COVID-19 related distress. Future
studies may benefit from assessing the mediating role of obsessive be-
liefs in the reduction of such symptoms.

Although the findings from this randomized controlled study are
encouraging, several limitations of the current research should be noted.

610

Our sample size was limited, and our participants were mostly young
women. Although being young and a female have been identified as risk
factors for psychological distress during the pandemic (e.g, Horesh
et al., 2020; Xiong et al., 2020), our sample may not be representative
broader population. In addition, this study did not include an active
control group. Future studies may benefit from including a comparison
group using another app or using a different module of the same
platform.

A relatively novel approach towards cognitive modification is called
Approach-Avoidance Training (AAT). During AAT, people approach
some stimuli with joystick (e.g., by pulling a joystick towards the body in
response to low calorie food) and avoid from high calorie food by
pushing a joystick away from the body. There are studies showing that
such a motor-response training successfully modifies maladaptive
cognitive mechanism underlying problematic behaviors (e.g. Mathew,
2019; Stice et al., 2016). Although the GGcov application seems to
benefit from AAT principles as it contains motor responses that include
pulling the statements towards themselves or pushing the statements
away from themselves, there is no study comparing the effectiveness of
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GGceov and other mobile applications using the AAT technique. It is
recommended to carry out future studies on different motor-response
training.

Our study included a short follow up period. Although, previous
studies have shown the effects of GGtude platform interventions remain
for at least one month (e.g, Aboody et al., 2020; Ben-Zeev et al., 2021),
our results were assessed at 12 days. Future studies would benefit
assessing the effects of such intervention over a longer follow up periods.
In addition, information regarding COVID-19 infection, vaccination, and
pandemic related events such as job loss was not collected. Although our
sample was randomized and the likelihood of such occurrences within
the period of our study is relatively low, such factors may have influ-
enced our outcome measures. Future studies undertaken during the
COVID-19 crisis may benefit from collecting such information and
assessing its impact on intervention outcomes.

4.1. Conclusion

According to the World Health Organization, Turkey has the lowest
number of mental health specialists in the European Region per capita.
While the average number of psychiatrists per 100,000 people in 28
countries in the European Union is 16.8, there are around 3.8 psychia-
trists per 100,000 people in Turkey (Songur et al., 2017). During the
COVID-19 pandemic, an overburdened health system together with
imposed social distancing, fear of infection and economic difficulties
have reduced accessibility to mental health treatment in Turkey and
across the world. Online and mobile applications-based self-help in-
terventions may help overcome these barriers and provide a more
accessible, effective and low-cost alternative. Moreover, similar in-
terventions have been found to increase resilience to mental health
difficulties. mHealth interventions, therefore, may also be used as
resilience promoting tools.
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