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Abstract
Introduction: The mental health burden for the general pop-
ulation due to the COVID-19 pandemic has been highlight-
ed. Evidence on effective, easily accessible public health in-
terventions to reduce worry, a major transdiagnostic risk-
factor for, e.g., anxiety and depression, is scarce. Objective: 
In a pragmatic randomized controlled trial, we aimed to as-
sess whether an internet cognitive-behavioral self-help in-
tervention could reduce worry more than public mental 
health advice in the general population. Methods: Eligible 
internet users above the age of 18 were recruited from the 
German general population and randomly assigned, to ei-
ther get.calm-move.on (GCMO), a 10-day unguided, inter-
net-based self-help intervention, or mental health advice 
waiting group (MHA-W, receiving officially endorsed mental 
health recommendations). The primary outcome was level 
of worry, using the Penn State Worry Questionnaire (PSWQ), 
2 weeks after randomization. Baseline assessment and 

2-month and 6-month follow-ups were conducted. The trial 
was registered at the German Clinical Trials Registry 
(DRKS00021153). Results: Between April 7, 2020 and Decem-
ber 11, 2020, we randomly assigned 351 individuals to re-
ceive either GCMO (n = 175) or MHA-W (n = 176). Participants 
receiving GCMO (PSWQ = 46.6; change –10.3) reported sig-
nificantly less worrying at post-intervention (F1,219 = 12.9; p 
< 0.001; d = 0.38) than MHA-W controls (PSWQ = 51.6; change 
–5.1). Improvements were also seen on most secondary out-
comes, including symptoms of anxiety and depression, gen-
eral well-being, resiliency, and emotion regulation skills. Im-
provements made from baseline were stable until the 
6-month follow-up. Conclusions: This internet-based self-
help intervention providing cognitive-behavioral tech-
niques to cope with the threatening pandemic situation is 
effective in reducing worry in the general population and 
should complement existing and potentially effective men-
tal health recommendations. © 2022 The Author(s).
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Introduction

Societies worldwide have felt threatened by the SARS-
CoV-2 virus pandemic, with COVID-19 morbidity and 
mortality being the most salient health consequences. 
Studies on prior virus outbreaks highlight the adverse in-
fluence of pandemics on mental health as well [1]. There 
is evidence, from several observational studies, that simi-
lar negative effects on mental health should be expected 
with the current pandemic [2–5]: a “quiet” consequence 
of the pandemic. However, evidence from prior epidem-
ics or pandemics from well-designed interventional stud-
ies on successful strategies to prevent adverse mental 
health outcomes is limited [6].

From a psychological perspective, pandemics can be 
characterized as highly volatile, mainly controlled by ex-
ternal factors with an uncertain future, in which the po-
tential for several negative outcomes exists. In general, 
such characteristics are likely to elicit worry, symptoms 
of anxiety, and depression. This can be exacerbated by 
self-isolation and quarantine measures, physical distanc-
ing, and working remotely. COVID-related medical wor-
ries include the fear of infection, fear of the healthcare 
system being overloaded, and fear that either oneself or 
close others who contract COVID-19 syndrome will have 
a severe, chronic, or potentially fatal COVID-19 course 
[7–9]. Non-medical worries include negative repetitive 
thoughts about one’s general life situation, as well as psy-
chosocial and socioeconomic consequences of the crisis 
[7–9].

Worrying as a form of future-oriented negative think-
ing is characterized by repetitive thoughts and images 
that are negative affect-laden, perceived as difficult to dis-
engage from, and focused on negative content [10, 11]. 
Negative repetitive thoughts about the future are a trans-
diagnostic risk factor for the development and mainte-
nance of depression and anxiety disorders [12], and part-
ly explain their comorbidity [13]. Therefore, interven-
tions targeting worrying might reduce psychological 
distress and positively affect symptoms of depression and 
anxiety. Moreover, transdiagnostic interventions are one 
way to reach the broader population [14].

From a public mental health perspective, it is impor-
tant to reach the broader population with low-threshold, 
easily accessible interventions that can be delivered on a 
large scale and by keeping physical distance. Accordingly, 
early in the pandemic, the World Health Organization 
(WHO) published educational material for mental health 
protection on the internet, including advice for individu-
als to, for example, limit worry and focus on self-efficacy 

in the face of adversity [15]. There is meta-analytic evi-
dence supporting the premise that psychoeducation is ef-
fective at reducing psychological distress and depression 
[16]. Internet-based self-help interventions also have the 
potential to reach a large group of distressed individuals. 
Other meta-analytic evidence suggests that internet-
based self-help interventions reduce distress both in the 
general population [17] and in subclinical settings [18]. 
As such, this approach has the potential to provide help 
for the general population to cope with worries in the 
pandemic [19]. However, in these meta-analyses a high 
degree of heterogeneity was identified, revealing benefi-
cial effects for only some interventions [17].

For the current pandemic, Wahlund et al. developed a 
self-help internet intervention targeting medical and 
non-medical COVID-19 worries [20]. In a population 
with excessive COVID-19-related worries and already ex-
istent losses in psychosocial function, these investigators 
detected greater reductions in the symptoms of general-
ized anxiety disorder (GAD) in the intervention as com-
pared to a non-active waitlist control group. Conversely, 
in a general population sample, a digitally delivered ex-
pressive writing exercise led to increased psychological 
distress [21]. Taken together, while the first study sup-
ports the notion that self-help internet interventions 
might be effective, the second study suggests that inter-
ventions proven effective in other settings might not in 
the current pandemic, implying that careful adaptation 
offering a variety of exercises and using multiple behav-
ioral change techniques [22] may be needed.

Our research group has developed several cognitive-
behavioral internet interventions over the last decade, 
serving as a construction kit for rapid new development. 
Building upon these interventions [23–25] and newly de-
veloped components, the intervention get.calm and 
move.on (GCMO) was created. GCMO is a cognitive-be-
havioral unguided self-help internet intervention with 
ten daily lessons. The aim of the current study was to eval-
uate the effectiveness of this novel program in reducing 
worry in the general population relative to internet-deliv-
ered psychoeducation.

Materials and Methods

Study Design
The current study was conducted as a two-arm, parallel, ran-

domized controlled trial (RCT) at the Leuphana University of 
Lüneburg, Germany. The study was approved by the Ethics Com-
mittee of the University of Lüneburg, Germany and the protocol 
registered at the German Clinical Trials Registry (DRKS), the pri-
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mary German WHO registry (reference number: DRKS00021153). 
The study is reported in accordance to the CONSORT statement 
for nonpharmacological treatment trials.

Participants
Eligibility criteria were: (a) age 18 years or older, (b) no report-

ed acute suicidal tendencies, and (c) no history of psychotic or dis-
sociative symptoms. Participants were recruited mainly via reports 
in different media and social networks. No further inclusion or 
exclusion criteria were employed to facilitate access to the inter-
vention for all interested individuals in the general population.

Randomization and Masking
Individuals were randomly assigned, using a computer-gener-

ated randomization list with a ratio of 1:1 and block size of two, to 
receive either GCMO, a cognitive-behavioral self-help internet in-
tervention developed to reduce worries during the COVID-19 
pandemic (intervention group), or internet-delivered psychoedu-
cational advice on how to protect one’s mental health (control 
group, mental health advice waiting group: MHA-W). Group al-
location was conducted anonymously, with no personal contact 
between study personnel and participants. Blinding of participants 
was infeasible.

Participants in the GCMO group received immediate access to 
the intervention. Individuals in the MHA-W group were referred 
to a mental health advice website but granted access to the GCMO 
program after the 2-week follow-up assessment.

Procedures
Participants expressing their interest on the program’s landing 

page (https://geton-training.de/get-calm-and-move-on/) were di-
rected to a baseline questionnaire. Data collection was conducted 
online and occurred at baseline (T1) and after the intervention was 
completed (2 weeks after randomization, T2). Following the T2 
assessment, the MHA-W group received access to the interven-
tion. To assess the stability of the effects, we conducted a 2-month 
follow-up (T3) and a 6-month follow-up (T4) in both groups. Pri-
or to completing the baseline questionnaire, participants were pro-
vided further information regarding the conditions of their par-
ticipation, as well as details about the processing and handling of 
personal data. After individuals gave their written consent, inclu-
sion criteria, demographic variables, and other outcome measures 
were assessed.

The GCMO program consists of ten daily sessions, each aver-
aging 30–45 minutes in duration. The sessions include psychoedu-
cational and cognitive-behavioral exercises that focus on main-
taining daily structure, values-based behavioral activation, strate-
gies to mentally disengage from worries, problem solving, 
relaxation, sleep hygiene, acceptance of unpleasant emotions, self-
care, and the activation of personal strengths and resources. The 
intervention was conceptualized and newly developed against the 
background of the pandemic in March 2020. We have made exten-
sive adaptions to the COVID-19 pandemic (see online suppl. Table 
2; see www.karger.com/doi/10.1159/000521302 for all online sup-
pl. material). The intervention was designed to be an interactive 
self-help program, incorporating instructional videos, audio-guid-
ed imagination exercises, reading and writing sections, individual-
ized feedback, and virtual companions (persona) to serve as role 
models for coping with problems related to the pandemic. The 
intervention did not include any guidance or human support. In 

order to enable replication [26], the components of the treatments 
are described in more detail in online supplementary Table 1.

The MHA-W group received official mental health recommen-
dations on how to cope mentally with the pandemic from the Ger-
man Society for Psychiatry and Psychotherapy, Psychosomatics 
and Neurology (see online suppl. Table 3). These recommenda-
tions (around 600 words and 3 minutes reading time) inform 
about the importance of a daily structure, social contact, accep-
tance of negative emotions and strengthening of positive emo-
tions, and stimulus control to assimilate COVID-19-related news. 
The advice covers topics comparable to the WHO recommenda-
tions provided in “Coping with stress during the 2019-CoV out-
break,” but in a more detailed manner. Those in the MHA-W 
group were informed that they would receive access to the same 
intervention that the GCMO group received after T2. The GCMO 
group did not receive the information that was provided to the 
MHA-W group. Both interventions advised individuals to contact 
physicians or psychotherapists and seek usual care if symptom de-
terioration occurred or if the low-threshold intervention was per-
ceived to be unsatisfactory. The GCMO intervention made use of 
19 different behavioral change techniques [22] as compared to two 
in the information given to the MHA-W group (see online suppl. 
Table 4). Therefore we expected that participants in the GCMO 
group were more likely to actually implement techniques and thus 
more likely for greater improvement on mental health outcomes.

Outcomes
The pre-specified primary outcome was level of worry, mea-

sured using the German version of the Penn State Worry Ques-
tionnaire (PSWQ) [27]. This scale consists of 15 items (e.g., “My 
worries overwhelmed me.”) and has a total score that ranges from 
0 to 90. Scores ≥32.3 can be regarded as moderate-high worry, 
scores ≥53.4 as high worry [28] (for details see online suppl. Tables 
5 and 6).

Secondary outcomes included generalized anxiety severity, 
measured using the seven-item version of the Generalized Anxiety 
Disorder (GAD-7) scale, which has a total score that ranges from 
0 to 28 [29]. A score ≥10 indicates moderate or severe levels of 
anxiety. Depression severity was measured with the eight-item 
version of the Patient Health Questionnaire (PHQ-8) depression 
scale [30], with a total score ranging from 0 to 24. A total score ≥10 
indicates clinically significant levels of depression. Resiliency was 
measured with the Brief Resilience Scale (BRS) [31], consisting of 
six items, with a total score from 6 to 30. Well-being was measured 
with the WHO-5 well-being index [32], consisting of five items, 
with a total score between 0 and 25. Self-efficacy was measured 
with the General Self-Efficacy Short Scale (GSES) [33], consisting 
of three items, with a total score ranging from 3 to 15. To measure 
emotion regulation skills, the 27-item Emotion Regulations Skills 
Questionnaire (ERSQ) was used [34], for which total scores range 
from 0 to 108. Bivariate correlations of outcome variables to assess 
incremental validity [35] at T1 are depicted in online supplemen-
tary Table 7. To measure clients’ satisfaction with the intervention, 
a validated version of the Client Satisfaction Questionnaire, adapt-
ed to the online context, was used (CSQ-I) [36]. The CSQ-I con-
sists of eight items, with a total score ranging from 0 to 32, with 
higher values corresponding to greater satisfaction. Demographic 
variables and COVID-19 infection status were collected at base-
line.
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Statistical Analysis
For our sample size calculation, we followed DELTA guideline 

recommendations and specified the target difference between 
groups by considering both the practical importance of the effect 
and how realistic these effects are, based on meta-analytic evidence 
on the effects of online self-help interventions on anxiety for uni-
versal prevention [17]. Assuming that a difference of 3 points in 
the primary outcome is a meaningful and realistic effect, with a 
standard deviation of 10 points [27], we hypothesized a minimal 
clinically important difference between groups of d = 0.30 at post-
intervention. Under these assumptions, a total (2-group) sample 
size of N = 352 individuals was deemed necessary to detect the as-
sumed effect with 80% power and a two-tailed significance level of 
5%.

Data analysis was performed using the statistical software pro-
gram R (Version 1.3.959). A two-tailed significance level of p ≤ 
0.05 was used for all inferential tests. Data were analyzed employ-
ing the intention-to-treat (ITT) principle. Missing data were esti-
mated with multiple imputations, with 20 estimates calculated for 
each missing value. Imputed data sets were analyzed separately 
and the parameter estimates and hypothesis tests ultimately 
pooled. Existing data on the primary and secondary outcomes, as 
well as the grouping variable and sociodemographic variables, 
were used in the imputation model.

Considering analysis strategy, simulation studies demonstrat-
ed that analyses of covariance (ANCOVA) modeling would be 
more effective than either analysis of variance (ANOVA) or linear 
mixed modelling [37]. Accordingly, ANCOVA was employed to 
evaluate between-group differences at T2, including participant’s 
baseline values as a covariate. To control for pandemic effects, each 
participant’s and their significant other’s COVID-19 infection sta-
tus and the participant’s time of registration for the intervention 
also were included as covariates. Between-group Cohen’s d values 
were calculated using pooled estimated marginal means and stan-
dard deviations.

For endpoints related to the two mental disorders of interest, 
using the GAD-7 anxiety and PHQ-8 depression scales, we calcu-
lated the number of participants reporting clinically relevant levels 
of symptoms, levels defined as scores equal to or above the clinical 
thresholds of 10 for the GAD-7 and 10 for the PHQ-8 at T2. Ad-
ditionally, we calculated the number of participants reporting a 
50% reduction in their symptoms of generalized anxiety and de-
pression at T2. Numbers needed to treat (NNT) to achieve one 
clinical response in anxiety and in depression were then derived 
for both interventions.

To measure adverse effects, clinically significant deterioration 
was measured following a recently conducted individual partici-
pant meta-analysis on the side effects of internet interventions [26, 
38]. Accordingly, deteriorations from T1 to T2 of ≥20.71 points on 
the PSWQ, ≥5.36 points on the PHQ-8, and ≥5.25 on the GAD-7 
were defined as adverse effects.

Exploratory moderation analysis was conducted to assess if 
baseline scores moderated the intervention’s effect. Additionally, 
the Johnson-Neyman procedure was used to identify regions of 
significance.

The medium- and long-term effects were analyzed in a descrip-
tive manner. Means, standard deviations, within-group change to 
baseline, and between-group Cohen’s ds were calculated.

Results

The trial flow is depicted in Figure 1. The first partici-
pant enrolled on April 7, 2020 and the last participant on 
December 10, 2020. Of the 610 individuals who applied 
for participation, 372 filled out both the baseline and 
screening questionnaires. Of these, 352 were randomized 
to either the GCMO (n = 175) or MHA-W (n = 176) 
group. The last participant was randomized on December 
11, 2020. The last participant out was on July 11, 2021. 
Due to an administrative error, one participant was ran-
domized despite an age below the minimum 18 years re-
quired for study inclusion and was later excluded from 
the study.

Table 1 summarizes the sample’s baseline characteris-
tics. On average, 6.2 (61.5%) of the ten GCMO sessions 
were completed (SD = 3.9). Roughly 15% of the study 
participants reported actual infection with SARS-CoV-2 
among close personal contacts, while 84% reported wor-
rying about the possibility of infection among loved ones, 
55% about themselves becoming infected, 43% about fi-
nancial issues, and 31% about job insecurity caused by the 
pandemic. Further COVID-19-related worries at baseline 
and T2 are presented in online supplementary Table 8.

Overall, data were missing for the primary outcome 
for 12.5% of all participants at T2 (GCMO: 17.7%; MHA-
W: 7.4%). At T2, individuals in the GCMO group report-
ed significantly less worry than those in the MHA-W 
group (F1,219 = 12.9; p < 0.001; Δ = 5.0 points; d = 0.38; see 
Table  2). Moderation analysis revealed a significant 
group-by-baseline interaction for PSWQ baseline scores 
(est = –0.29; SE = 0.08; t value279.6 = –3.3; p < 0.001). Prob-
ing this effect with the Johnson-Neyman procedure re-
vealed a baseline PSWQ score of 49.4 (95% CI 48.9; 50.0), 
as the point of transition between a statistically nonsig-
nificant and significant effect of GCMO, relative to MHA-
W, on the PSWQ score at T2. This means that a signifi-
cant between-group difference was identified for partici-
pants scoring 49.4 or greater on the baseline PSWQ score. 
This corresponds to 73.8% (n = 259) of all study partici-
pants.

Per-protocol analysis, restricting analysis to partici-
pants who completed nine or more of the ten sessions 
(number of participants analyzed: GCMO: N = 75; MHA-
W: N = 176) supported the results obtained with ITT 
analysis, but generated slightly larger effect sizes at T2 
(F1,241 = 19.9; p < 0.001; d = 0.43).

Significant between-group differences also were iden-
tified for all secondary outcomes, except for self-efficacy. 
Specifically, generalized anxiety (d = 0.48) and depressive 
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610 applied for participation and were given 
access to baseline questionnaire

372 assessed for eligibility

352 satisfied eligibility requirements

352 randomized

175 allocated to GCMO

144 provided questionnaire data (82.3%) 163 provided questionnaire data (92.6%)

127 provided questionnaire data (72.2%)

176 allocated to MHA-W 

1 was exluded due to exclusion criteria

Enrollment

Allocation

Post-
intervention

Follow-up I
(2-month)

Follow-up II
(6-month)

Analysis

238 excluded
• 224 did not fill out baseline questionnaire
• 14 not searching help for themselves

20 ineligible
• 1 being suicidal
• 18 psychosis or dissociative symptoms 
 in the past
• 1 being suicidal and psychosis or 
 dissociative symptoms in the past

• 13 did not log in to the training 
platform (7.4%)
• 8 logged in to the training platform but did
not complete a session (4.6%)
• 66 completed all 10 sessions (37.7%)
• 79 discontinued intervention (45.1%)
  • 12 completed until session 1
  • 10 until session 2
  • 8 until session 3
  • 8 until session 4
  • 11 until session 5
  • 11 until session 6
  • 12 until session 7
  • 7 until session 8
  • 9 until session 9

• 19 did not log in to the training 
platform (11.7%)
• 14 logged in to the training platform but did
not complete a session (8.6%)
• 51 completed all 10 sessions (31.3%)
• 79 discontinued intervention (48.5%)
  • 21 completed until session 1
  • 12 until session 2
  • 14 until session 3
  • 6 until session 4
  • 5 until session 5
  • 6 until session 6
  • 2 until session 7
  • 7 until session 8
  • 6 until session 9

99 provided questionnaire data (56.2%)115 provided questionnaire data (65.7%)

175 (100%) analyzed by ITT 176 (100%) analyzed by ITT

130 provided questionnaire data (74.3%)

Fig. 1. Flow of participants. GCMO, get.calm and move.on, intervention group; MHA-W, mental health advice 
waiting group.
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Table 1. Baseline characteristics of the sample

Total (N = 351) GCMO (n = 175) MHA-W (n = 176)

N % n % n %

Age (M/SD) 42.6 14.3 43.0 14.1 42.2 14.4

Sex Men 60 17.1 30 17.1 30 17.0
Women 289 82.3 144 82.3 145 82.4
Other 2 0.6 1 0.6 1 0.6

Relationship Single 90 25.6 42 24.0 48 27.3
In partnership or married 232 66.1 125 71.4 107 60.8
Divorced or separated 24 6.8 6 3.4 18 10.2
Widowed 5 1.4 2 1.1 3 1.7

Having children Yes, living in same household 84 23.9 40 22.9 44 25.0
Yes, living in other household 60 17.1 26 14.9 34 19.3
No 207 59.0 109 62.3 98 55.7

Educational degree None yet 37 10.5 19 10.9 18 10.2
Apprenticeship training 41 11.7 19 10.9 22 12.5
Technical college 27 7.7 14 8.0 13 7.4
University (of applied sciences) 246 70.0 123 70.3 123 69.9

Employment status Full-time working 167 47.6 76 43.4 91 51.7
Part-time working 74 21.1 41 23.4 33 18.8
On sick leave 8 2.3 2 1.1 6 3.4
Nonworking 34 9.7 20 11.4 14 8.0
Unemployed/seeking work 17 4.8 9 5.1 8 4.5
Student 51 14.5 27 15.4 24 13.6

Experience with 
psychotherapy

Yes, in the past 168 47.9 88 50.3 80 45.5
Yes, currently in therapy 40 11.4 20 11.4 20 11.4
No, never 135 38.5 64 36.6 71 40.3
No, but on the waiting list 8 2.3 3 1.7 5 2.8

COVID-19 infection 
status

Yes, infection confirmed by test 2 0.6 – – 2 1.1
Yes, but not confirmed by test 10 2.8 5 2.9 5 2.8
No, not infected 339 96.6 170 97.1 169 96.0

People close to me 
had COVID-19

Yes 52 14.8 22 12.6 30 17.0
No 299 85.2 153 87.4 146 83.0

PSWQ scores PSWQ <32.3 28 8.0 13 7.4 15 8.5
PSWQ ≥32.3 97 27.6 50 28.6 47 26.7
PSWQ ≥53.4 226 64.4 112 64.0 114 64.8

PHQ-8 scores PHQ-8 <10 142 40.5 70 40.0 72 40.9
PHQ-8 ≥10 209 59.5 105 60.0 104 59.1

GAD-7 scores GAD-7 <10 143 40.7 75 42.9 68 38.6
GAD-7 ≥10 208 59.3 100 57.1 108 61.4

PHQ-8, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder; GCMO, intervention group; MHA-W, mental health advice 
waiting group. Symptoms of worrying based on PSWQ-scores: moderate-high worry ≥32.3:, high worry ≥53.4 Classification has been 
calculated by transformation of cut-off scores derived from Korte et al. [28], for details see online supplementary Tables 7 and 8. Symptoms 
of depression based on PHQ-8 scores: no or mild depressive symptoms <10, moderate or severe depressive symptoms ≥10. Symptoms of 
depression based on PHQ-8 scores: no or mild depressive symptoms <10, moderate or severe depressive symptoms ≥10. Levels of anxiety 
symptoms based on GAD-7 scores: no or mild anxiety symptoms <10, moderate or severe anxiety symptoms ≥10. For more detailed 
classification of PHQ-8 and GAD-7 scores please see online supplementary Table 9.
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symptoms (d = 0.47) were reduced more at T2 in the 
GCMO than MHA-W group. The distribution of partici-
pants into the different categories of symptom severity for 
worry, depression, and anxiety at all measurement points 
is depicted in online supplementary Tables 5 and 9. Emo-
tional regulation skills (d = 0.52), general well-being (d = 
0.40), and resiliency (d = 0.22) also were increased at T2 
in the GCMO versus MHA-W group. At T2, 74.7% of the 
participants assigned to the GCMO program reported no 

clinically relevant generalized anxiety symptoms (n = 
130.8), versus 47.4% (n = 83.4) among their MHA-W 
counterparts, a difference that was highly significant 
(χ2(1) = 24.1; p < 0.001). This corresponded to a NNT of 
3.7 (95% CI 2.7; 5.7) for one additional participant to ex-
perience a reduction in their GAD-7 score at T2 to non-
clinically relevant status. At T2, 69.1% of GCMO group 
subjects reported no clinically relevant symptoms of de-
pression (n = 120.9), versus 45.3% (n = 79.7) in the MHA-

Table 2. Means and standard deviations of the outcomes, results of ANCOVAs, and Cohen’s ds for primary and secondary outcomes – 
intention to treat sample

GCMO MHA-W ANCOVA Effect size

Mean (SD) Δ T1 Mean (SD) Δ T1 F(df) p d (95% CI)

PSWQ T1 57.2 (13.9) 56.3 (15.4)
T2 46.6 (13.8) –10.3 51.6 (12.4) –5.1 12.9(1,219) <0.001 0.38 (0.17–0.59)
T3a 44.5 (20.0) –12.5 47.0 (20.0) –9.4 0.12 (–0.08 to 0.33)
T4a 42.0 (18.5) –15.0 39.2 (20.0) –17.4 –0.15 (–0.35 to 0.06)

GAD-7 T1 11.2 (4.5) 11.4 (4.7)
T2 7.9 (4.0) –3.3 9.8 (3.7) –1.6 19.9(1,200) <0.001 0.48 (0.26–0.69)
T3a 8.3 (5.8) –2.9 8.8 (6.0) –2.6 0.08 (–0.13 to 0.29)
T4a 7.1 (6.0) –4.1 7.5 (6.4) –3.8 0.06 (–0.15 to 0.27)

PHQ-8 T1 10.8 (5.0) 10.9 (4.7)
T2 8.0 (4.3) –2.8 10.0 (3.8) –0.9 18.3(1,141) <0.001 0.47 (0.26–0.68)
T3a 8.5 (6.4) –2.4 8.8 (6.6) –2.1 0.05 (–0.16 to 0.26)
T4a 7.7 (6.7) –3.2 7.8 (6.8) –3.1 0.02 (–0.19 to 0.23)

BRSb T1 15.9 (4.2) 16.8 (4.8)
T2 18.0 (3.3) 1.7 17.3 (3.1) 0.7 4.4(1,250) 0.037 0.22 (0.01–0.43)
T3a 17.7 (5.1) 1.5 17.9 (4.9) 1.4 0.04 (–0.17 to 0.25)
T4a 18.4 (5.1) 2.2 18.4 (4.8) 1.9 0.00 (–0.21 to 0.21)

GSESb T1 10.1 (2.3) 10.3 (2.4)
T2 10.7 (1.9) 0.6 10.8 (1.8) 0.6 0.4(1,167) 0.522
T3a 10.5 (2.7) 0.3 11.0 (2.6) 0.7
T4a 11.2 (2.7) 1.1 11.7 (2.4) 1.4

WHO-5b T1 7.7 (4.0) 7.9 (4.7)
T2 10.7 (4.8) 2.9 8.9 (4.1) 1.1 14.9(1,156) <0.001 0.40 (0.61–0.19)
T3a 10.5 (6.2) 2.7 10.4 (6.6) 2.5 0.02 (–0.19 to 0.23)
T4a 11.0 (7.1) 3.2 12.1 (7.7) 4.3 –0.15 (–0.36 to 0.06)

ERSQb T1 53.5 (15.8) 55.3 (17.5)
T2 65.1 (14.4) 10.8 57.8 (13.5) 3.2 23.8(1,190) <0.001 0.52 (0.74–0.31)
T3a 64.0 (21.4) 10.0 63.8 (20.6) 9.1 0.01 (–0.20 to 0.22)
T4a 67.4 (22.0) 13.3 67.6 (23.3) 12.9 –0.01 (–0.22 to 0.20)

PSWQ, Penn State Worry Questionnaire; PHQ-8, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder Scale; BRS, Brief 
Resilience Scale; GSES, General Self-Efficacy Short Scale; WHO-5, WHO-5 well-being index; ERSQ, Emotion Regulations Skills Questionnaire; 
GCMO, intervention group; MHA-W, mental health advice waiting group; T1, baseline; T2, post-intervention (2 weeks); T3, follow-up I (2 
months); T4, follow-up II (6 months). Reported data is from the intention-to-treat sample. Therefore missing data was imputed by multiple 
imputations. Pooled estimated marginal means are reported. Scores for differences to baseline (Δ T1) refer to imputed, but unadjusted 
means at T1, T2 or T3. a The MHA-W group received the GCMO intervention after T2. For T3 and T4 no between-group differences were 
expected. b Higher values represent better outcomes.
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W group. This between-group difference in clinically rel-
evant symptoms of depression also was significant (χ2(1) 
= 17.3; p < 0.001). This corresponds to a NNT of 4.2 (95% 
CI 3.0; 7.3) for one additional participant to achieve a re-
duction in their PHQ-8 score at T2 to non-clinically rel-
evant status. Proportions of participants experiencing at 
least a 50% reduction in their symptoms relative to base-
line are listed in online supplementary Table 10. Corre-
sponding NNTs were 5.8 (95% CI 3.9; 10.9) for general-
ized anxiety disorder and 4.7 (95% CI 3.4; 7.5) for depres-
sion.

The client satisfaction questionnaire was completed by 
76.0% of those allocated to the GCMO (n = 133). Overall 
satisfaction with the intervention was comparable to that 
reported for other, previously studied interventions (M = 
26.6, SD = 5.3, range = 8–32) [36]. In an “overall, general 
sense,” 56.4% (n = 75) were very and 34.6% (n = 46) most-
ly satisfied with the intervention they received, while 5.3% 
(n = 7) were mildly and 3.8% (n = 7) quite dissatisfied. The 
majority of the participants rated the sessions as rather or 
completely helpful with no clear preference for a particu-
lar session and about 85 to 95% reported to have actually 
conducted the exercises offered in the particular sessions 
(see online suppl. Tables 12 and 13). The majority (82.7%) 
stated that they would have preferred a longer interval 
between sessions than the recommended one session per 
day. This preference was also expressed in the analysis of 
open text fields, in which participants were asked about 
possible improvements (see online suppl. Table 14). The 

majority (67.7%) indicated that it would have been opti-
mal for them to have one session every 3 to 4 days. With 
regard to implementation to daily life, participants most 
frequently (43%) planned to continue using some form of 
gratitude exercise in the final session for their future (see 
online suppl. Table 15). The majority (85.7%) of the 
GCMO group at T2 claimed to have applied the exercises 
they had learned in the program in the past week, with 
51.1% reporting using the exercises on occasional days, 
21.1% on more than half of the days, and 13.5% almost 
every day.

A clinically significant deterioration at T2 in worrying 
was observed in 2 (1.2%), in anxiety symptoms in 3 (1.5%), 
and in depressive symptoms in 4 individuals (2.5%) in the 
GCMO group, versus 1 (0.6%), 4 (2.2%), and 8 (4.7%), re-
spectively, in the MHA-W group. For respective numbers 
at T3 and T4, please see online supplementary Table 11.

With regards to mid- and long-term effects, Table 2 
shows that the improvements made until T2 were main-
tained or extended until the 2-month (PSWQ = 44.5; 
change –12.5) and 6-month follow-ups (PSWQ = 42.3; 
change –14.7) for the GCMO group. After the MHA-W 
group had received the GCMO intervention following 
T2, the intensity of worry further decreased at 2-month 
(PSWQ = 47.0; change –9.4) and 6-month follow-up 
(PSWQ = 40.7; change –15.8). Differences between 
groups at 2-month (d = 0.12) and 6-month follow-up (d 
= –0.07) did not exceed the predefined minimal clinically 
important difference of d = 0.30.
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Also see Figure 2 for the development of PSWQ scores 
over time. At T3 and T4 usage of the exercises did not dif-
fer between groups. 69.7% of the participants at T3 (59.1% 
at T4) claimed to have applied the exercises they had 
learned in the program in the past week, with 56.2% 
(48.3% at T4) reporting using the exercises on occasional 
days, 8.0% (5.7% at T4) on more than half of the days, and 
5% (5.1% at T4) almost every day.

Discussion

We found that the internet-based self-help interven-
tion get.calm and move.on (GCMO), tailored to the 
COVID-19 pandemic, was effective at reducing worry 
to a larger extent compared to controls receiving offi-
cially endorsed internet-delivered advice to protect 
mental health during the pandemic and delayed access 
to GCMO. Additionally, we observed superior effec-
tiveness of the GCMO program, in terms of reducing 
the symptoms of anxiety and depression, and the num-
ber of individuals who fell below the threshold of clini-
cally significant symptoms for both mental conditions. 
Moreover, effects could be maintained up to 6 months. 
Other beneficial effects observed were enhanced emo-
tional competency coping with stress, and increased re-
silience and well-being, though no effect on self-effica-
cy was apparent. Despite the program’s rapid and low-
budget development, over 90% of the participants 
assigned to the GCMO program were satisfied with the 
intervention’s quality.

To our knowledge, this study is the first to investigate 
an internet-based self-help intervention, accessible to 
the general population, developed to reduce worry dur-
ing the COVID-19 pandemic. Results demonstrated 
rapid, clinically meaningful, and greater-than-expected 
relief in psychological distress in a most challenging sit-
uation. The study was designed from a public health and 
prevention perspective. As such, we focused primarily 
on worry reduction as an important risk factor and con-
sidered any psychopathology that might result from it 
[12], like depression and generalized anxiety disorder, 
as secondary outcomes, while the study reported by 
Wahlund and colleagues [20] focused on psychopathol-
ogy. Given its different focus, the present study mini-
mized inclusion criteria to mimic a universal prevention 
approach targeting the general population, contrary to 
Wahlund et al., who employed more restrictive eligibil-
ity criteria to assess a more indicated prevention strat-
egy [20], excluding individuals with lower levels of wor-

ry. While the effects were slightly higher for generalized 
anxiety disorder (GAD) symptoms in the latter study (d 
= 0.74 vs. d = 0.48 for GCMO), the effects were more 
similar for depressive symptoms (d = 0.38 vs. d = 0.47 
GCMO). The latter study’s greater effect on anxiety 
might be explained by both the higher level of GAD 
symptoms in the selected sample and, more important-
ly, the study’s use of a non-active control group [39]. A 
strength of the present study was its inclusion of inter-
net-delivered mental health advice in the waiting condi-
tion, covering topics similar to WHO recommenda-
tions, provided by the leading national association for 
psychiatry and psychotherapy. Descriptive data demon-
strated a reduction of 5.1 points in worry from pre to 
post amongst controls in the MHA-W group. This is 
consistent with meta-analytic evidence suggesting ben-
eficial effects of psychoeducation on depressive and 
stress-related symptoms [16], and might indicate the ef-
fectiveness of providing mental health advice from 
trusted and credible sources (i.e., national medical as-
sociations or the WHO) to the general population. Put-
ting the effects of GCMO into the context of meta-ana-
lytic evidence for internet interventions targeting the 
general population in non-pandemic settings, the pres-
ent effect sizes compare favorably for both anxiety (d = 
0.31) and depression (d = 0.25) [17]. Likewise, the anti-
depressant effects of GCMO were slightly greater than 
those calculated in an individual-participant meta-anal-
ysis of self-help and therapist-guided internet interven-
tions designed to target subclinical depression (g = 0.39) 
[18], and self-help interventions providing treatment to 
patients suffering from depression (d = 0.33) [40]. The 
number of individuals that must be treated to observe an 
additional clinically significant effect (NNT) of either a 
50% reduction in depression symptoms or scoring be-
low the clinical threshold for symptoms, also was supe-
rior for GCMO than the programs assessed in the afore-
mentioned meta-analyses [18]. One reason for GCMO’s 
superior beneficial effects might be its adherence to the 
recommendation for tailored information [41] and the 
variety of exercises and behavioral change techniques 
[22] offered. Accordingly, the intervention was adapted 
carefully to meet participants’ needs in the current pan-
demic situation (see online suppl. Table 2). The impor-
tance of such adaptation was previously highlighted by 
Vukčević and colleagues [21], who found unexpected 
adverse effects in a stand-alone expressive writing exer-
cise during the COVID-19 pandemic. They attributed 
these adverse effects to neglecting that COVID-19-relat-
ed stressors were constantly present during the inter-
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vention and expressive writing usually focusses on past 
stressors. Additionally, more comprehensive digital in-
terventions comprising various exercises like the pro-
gram of Wahlund and colleagues [20] or GCMO might 
be more effective as they allow greater personalization 
compared to offering a single exercise [42]. In accor-
dance with the literature, we defined adverse effects as 
clinically significant deteriorations in the symptoms of 
depression and generalized anxiety [38], and both were 
infrequently observed in either treatment condition. 
Even amongst the controls, the proportion of individu-
als with adverse effects did not exceed the rate of adverse 
effects observed among active intervention groups 
(5.8%) in a recent individual-participant meta-analysis 
on the potential harmful effects of self-help internet in-
terventions [38]. Notably, the same meta-analysis de-
tected adverse effects in more than 9% of non-treated 
controls, highlighting the importance of providing at 
least a minimal level of intervention to participants in 
control groups.

Another strength of the present study is the assess-
ment of mid- and long-term effects. The rapid and clini-
cally meaningful relief after 2 weeks was maintained until 
the 2- and 6-month follow-up with a tendency of further 
improvement over time. Likewise, after the control group 
completed the GCMO intervention at T3 the effects were 
maintained at T4. It also appears noteworthy that nearly 
60% of all participants at the 6-month follow-up reported 
to have used the strategies learned in the intervention in 
the last week. The stability of effects is in line with meta-
analytic results for internet interventions for subthresh-
old depression [18] and may indicate that participants 
were able to successfully implement the strategies learned 
in this self-help intervention into everyday life. Our re-
sults suggest that gratitude exercises seem particularly 
popular with regard to implementation in daily life and 
may have contributed to the sustainable symptom reduc-
tions in worrying [25]. Since we designed the GCMO in-
tervention to be accessible to anyone in the general popu-
lation, it is itself of interest who elected to enroll in our 
study. First, the sociodemographic characteristics of our 
sample were similar to the sample population studied by 
Wahlund et al. [20]. Prior meta-analyses on internet in-
terventions failed to consistently identify evidence to im-
plicate subject gender, age, employment status, level of 
education, or past experience with psychotherapy as 
moderating variables [18, 40]. Second, the medical (i.e., 
fear of infection) and non-medical (i.e., fear of financial 
worsening) COVID-related worries reported by our par-
ticipants confirm results from observational studies re-

porting psychological distress due to insecure life situa-
tions [7–9], and indicate that it was possible for us to ac-
cess our intended target group with GCMO. Third, the 
high proportion of individuals with a history of psycho-
therapy and elevated symptoms of depression and anxi-
ety indicates that the intervention reached a population 
with increased vulnerability. Finally, consistent with pri-
or research involving non-clinical samples, higher levels 
of symptom severity at baseline predicted stronger effects 
of the internet interventions [18]. One advantage of the 
Johnson-Neyman technique we employed in our present 
analysis is that it specifies a threshold defining when an 
intervention has achieved a significant beneficial effect. 
Accordingly, individuals with PSWQ scores of 50 or more 
are likely to benefit more from the more intensive GCMO 
intervention than from mental health advice. This is an 
important finding, as it suggests that internet-delivered 
mental health advice is useful for those with lower levels 
of mental health complaints. However, public health 
strategies for mental health protection during a major 
pandemic should not be limited to recommendations, but 
be complemented with evidence-based self-help inter-
ventions for individuals with elevated levels of worry. Get.
calm and move.on is, due to its self-help nature, a highly 
scalable internet-based intervention for the general pop-
ulation. It could be implemented at low costs as a preven-
tive routine program, making an evidence-based inter-
vention accessible for low- and middle-income countries, 
where resources are limited. As other public health inter-
ventions during the pandemic, such as vaccination or 
testing, are often disseminated by national or internation-
al health authorities, it seems worthwhile to augment 
these actions with public mental health measures, includ-
ing interventions such as GCMO. However, recent meta-
analyses suggest that internet-based interventions, when 
offered as part of routine care, show smaller effectiveness, 
which is partly due to reduced adherence [43, 44]. To pre-
vent the loss of adherence future research should there-
fore investigate whether additional motivational features 
[42] or the provision of human support increases the ef-
fectiveness in real-world settings.

Several limitations of our study must be considered. 
First, we did not include a third, non-treatment condi-
tion. Therefore, convincing conclusions about the effec-
tiveness of the mental health advice that was offered are 
impossible, despite positive effects being observed from 
pre- to post-intervention. Based on existing evidence on 
psychoeducation and the perceived urgency for psycho-
logical support, we considered a non-treatment condi-
tion ethically inappropriate. Second, we conducted the 
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post-intervention assessment very short-term, just 2 
weeks after randomization. This was driven by ethical 
considerations and our aim to keep the waiting time for 
the control group as short as possible, since we expected 
that GCMO would most likely be of benefit to the par-
ticipants. The majority of the participants stated that they 
were hardly able to adhere to the protocol of one session 
per day and preferred to practice the proposed strategies 
to cope with worry over a longer period of time. As a con-
sequence of this short interval, the GCMO program’s ef-
fects might have not become fully manifest, potentially 
underestimating the intervention’s effectiveness. On the 
other hand, other researchers have found that effects de-
velop rapidly within the first phase of an intervention 
[45]. Third, the levels of threat and hardship posed by the 
pandemic changed significantly over time, and moderat-
ing effects of the pandemic’s various phases on GCMO’s 
effectiveness cannot be excluded. However, statistically 
controlling for time and the infection status of both par-
ticipants and their close contacts revealed no indication 
of such an effect. Fourth, replication is needed to further 
support these findings.

Conclusion

The current study’s results suggest that a carefully 
adapted internet-based self-help intervention can be ef-
fective, even in extraordinary circumstances like a major 
pandemic. It sheds light on the heterogeneous findings 
on the effectiveness of internet-based self-help in gen-
eral [40] and particularly on the previous mixed findings 
for interventions targeting mental health in the pandem-
ic [20, 21]. Interventions delivered over the internet are 
particularly helpful when physical distancing is mandat-
ed, a characteristic that may be especially important 
among those who fear face-to-face contact due to the 
heightened risk of infection. GCMO also provides fast 
and meaningful relief from worry, while simultaneously 
reducing the symptoms of generalized anxiety disorder 
and depression, thereby potentially preventing various 
forms of psychopathology from becoming compounded 
or chronic. It seems especially encouraging that partici-
pants were able to use the intervention in a way that led 
to stable reduction in worry up to 6 months after the in-
tervention. Whilst mental health advice seems to be ben-
eficial for those with average levels of worry, GCMO ap-
pears to be effective in those with more elevated levels of 
worry and is readily accessible to the general population 
at large.
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