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Abstract
Objectives College is an exhilarating but stressful time often associated with mental distress. The StudiCare project offers 
Internet- and mobile-based interventions (IMI) for college student mental health promotion. Within this framework, we 
evaluated the IMI StudiCare Mindfulness, and examined potential moderators and mediators of effectiveness.
Methods In this randomized controlled trial, 150 college students with low to moderate mindfulness were randomly assigned 
to StudiCare Mindfulness or a waitlist control group (WL). StudiCare Mindfulness comprises 5 weekly online modules 
based on Acceptance Commitment Therapy and stress management. Assessments took place before (t0) and 6 weeks after 
(t1) randomization. Primary outcome was mindfulness. Secondary outcomes were stress, depression, anxiety, quality of life, 
intervention satisfaction, and adherence. Sociodemographic variables, pre-intervention symptomatology, personality traits, 
and attitudes towards IMI were examined as potential moderators.
Results Intention-to-treat analyses (N = 149) showed a large effect of StudiCare Mindfulness on mindfulness (d = 1.37; 95% 
CI: 1.01–1.73) compared to WL at t1 (β = 1.18; 95% CI: 0.96–1.40). Effects on secondary outcomes were significant in favor 
of the intervention group except for physical quality of life. Mindfulness was found to mediate intervention effectiveness on 
depression, anxiety, and stress. Moderation analysis was non-significant except for baseline openness to experience, with 
lower openness associated with larger intervention effects on mindfulness.
Conclusions This trial suggests that StudiCare Mindfulness may enhance mindfulness and reduce mental health problems. Its 
potential applicability as low-threshold prevention and treatment option on a population level should be subject to future trials.
Trial Registration German Clinical Studies Trial Register TRN: DRKS00012559.

Keywords College students · Mindfulness · Acceptance Commitment Therapy · Internet- and mobile-based intervention · 
Randomized controlled trial · Mechanisms of change

Mental health problems and disorders are frequent in college 
students (American College Health Association, 2020; Auer-
bach et al., 2018) and can be associated with a higher risk for 
college dropout and lower academic functioning (Bruffaerts 

et al., 2018). However, most college students who suffer 
from mental health problems do not receive professional 
help (Bruffaerts et al., 2019; Mortier et al., 2018). Prefer-
ence for self-management, stigma, and embarrassment are 
significant barriers for help-seeking (Ebert, Mortier, et al., 
2019a, 2019b). Self-help Internet- and mobile-based inter-
ventions (IMI) might be a promising way to reach these stu-
dents, as college students already widely use the Internet for 
health purposes (Pedrelli et al., 2015). Evidence suggests the 
effectiveness, acceptability, and suitability of IMI targeting 
mental health for this population (Harrer et al., 2019; Stall-
man & Kavanagh, 2018). Besides anonymity, IMI offer fur-
ther advantages such as flexibility in time and place (Ebert 
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et al., 2017), and potential scalability and cost-effectiveness 
(Donker et al., 2015). Additionally, therapeutically guided 
IMI have shown to be equally effective to face-to-face treat-
ments for various somatic and mental health problems (Car-
lbring et al., 2018).

Mental health IMI are typically based on cognitive 
behavioral therapy (CBT), aiming to reduce disorders, dis-
ability, or distress. However, there is growing evidence for 
IMI based on mindfulness approaches and acceptance and 
commitment therapy (ACT) (Ebert et  al., 2018). These 
interventions emphasize personal growth and resilience 
instead of removal of symptoms or disorders (Shapiro et al., 
2016). To summarize the basic idea of mindfulness, learn-
ing to observe thoughts, bodily sensations, and emotions as 
moment-to-moment experiences in an open and accepting 
manner can foster resilience to stress (Kabat-Zinn, 2003). 
ACT integrates mindfulness with CBT and adds a focus 
on committed action towards one’s values and goals (S. C. 
Hayes, 2004). A recent systematic review (Howell & Pass-
more, 2019) conceptualized ACT as a positive psychological 
intervention viable not only for treating mental disorders 
but also for promoting mental health and calls out for more 
research on ACT’s effect on positive mental health indica-
tors. Research like this is in line with the WHO’s updated 
definition of mental health as more than just the absence of 
illness (World Health Organization, 2001) and mental health 
promotion as a key objective of the WHO Mental Health 
Action Plan 2013–2020 (World Health Organization, 2013).

A meta-analysis of 15 randomized controlled trials 
(RCTs) examined the effectiveness of mindfulness-based 
IMI across clinical and healthy adult populations (i.e., col-
lege students, employees) (Spijkerman et al., 2016). Different 
approaches were included, such as mindfulness-based stress 
reduction (MBSR; Kabat-Zinn, 1982), mindfulness-based 
cognitive therapy (MBCT) (Segal et al., 2001), and ACT 
(S. C. Hayes, 2004). Mindfulness-based IMI reduced stress 
most effectively (g = 0.51, 95% CI: 0.26–0.75), resulted in 
small to medium effects for depression (g = 0.29, 95% CI: 
0.13–0.46) and anxiety (g = 0.22, 95% CI: 0.05–0.39) and 
also improved mindfulness (g = 0.32, 95% CI: 0.23–0.42). 
Similar results were found in another meta-analysis on pre-
ventive mindfulness-based IMI (Jayewardene et al., 2017) 
and a meta-analysis examining ACT-based IMI in clinical 
and healthy samples (Brown et al., 2016). However, only few 
studies focused on the effect of ACT-based interventions on 
positive mental health indicators (e.g., mindfulness) in col-
lege students, both face-to-face and IMI, and there is a need 
for more adequately powered RCTs (Howell & Passmore, 
2019).

Mindfulness has also been suggested as a mechanism 
of change in psychological interventions (Walach et al., 
2006). In their meta-analysis, Gu et al. (2015) found the 
mediating role of mindfulness to be well-established for 

depression, whereas it could only be examined in two stud-
ies each for stress and anxiety. In their subsequent study, the 
same researchers found mindfulness to significantly mediate 
reductions in stress in a mindfulness IMI (Gu et al., 2018). 
Similarly, Pots et al. (2016) found facets of mindfulness to 
mediate reductions in depression in an ACT-based IMI, 
whereas Viskovich and Pakenham (2018) could not confirm 
mindfulness to mediate changes in depression, anxiety, or 
stress. The limited number of studies and inconclusive find-
ings warrant further examination of the mediating role of 
mindfulness on mental health outcomes in the IMI setting.

Intervention research should also address under what 
conditions psychological interventions are effective, e.g., to 
optimize target groups (Kraemer et al., 2002). For mindful-
ness- and ACT-based interventions, this question has mainly 
been studied in the face-to-face setting (Pots et al., 2016) 
and for negative mental health indicators (e.g., depression, 
anxiety). Sociodemographic variables (e.g., sex, age) were 
not confirmed as moderators of intervention effectiveness 
(Kuyken et al., 2016). For pre-intervention mindfulness, 
there is mixed evidence (Nyklíček et al., 2016; Shapiro et al., 
2011). Baseline depressive and anxiety symptoms were 
found to be significant moderators (Kuyken et al., 2016; Pots 
et al., 2016). Finally, there is also evidence that personality 
traits (e.g., neuroticism, extraversion) moderate the effective-
ness of such interventions (de Vibe et al., 2015; Nyklíček & 
Irrmischer, 2017). In conclusion, existing evidence points 
to several potential moderators of effectiveness of mindful-
ness and ACT-based interventions but is inconclusive and 
particularly thin in the field of IMIs.

Based on the literature presented above, the present 
study aimed to examine the effectiveness, acceptability, 
and mechanisms of change of the newly developed mind-
fulness- and ACT-based IMI StudiCare Mindfulness in a 
German-speaking college student population. It was hypoth-
esized that participants who received the IMI would have 
significantly better outcomes then the waitlist control group 
6 weeks after randomization on both the primary outcome 
mindfulness and the secondary outcomes depressive symp-
toms, anxiety symptoms, stress, and quality of life. Mindful-
ness was examined as a potential mediator of effectiveness 
on the secondary outcomes depressive symptoms, anxiety 
symptoms, and stress, and various baseline characteristics 
were examined as potential moderators of effectiveness on 
the primary outcome mindfulness.

Methods

Participants

College students were recruited via circular emails sent 
out by colleges across Germany, Switzerland, and Austria. 
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Additionally, recruitment was conducted via flyers and 
posters, social media, student unions, and student coun-
seling. Students were informed about StudiCare and given 
a link to the StudiCare homepage (www. studi care. com). 
The homepage provided detailed information on Studi-
Care Mindfulness and study participation, as well as the 
possibility to sign up. Participants had to (a) be at least 
18 years, (b) be currently enrolled in college, (c) have a 
moderate to low level of mindfulness according to a cut-
off of < 37 on the Freiburg Mindfulness Inventory (FMI; 
cutoff was chosen as it represents the medium FMI value 
in the general population (Walach et al., 2006)), (d) are not 
currently undergoing psychotherapy, (e) are not currently 
enrolled in another mindfulness training, (f) have suffi-
cient knowledge of the German language (measured by 
the capability to proceed through enrollment and screening 
process), (g) have Internet access, and (h) provide written 
informed consent.

Using G*Power 3.1.9.2 (Faul et al., 2007), the sample 
size was estimated a priori for the expected effectiveness 
of StudiCare Mindfulness compared to WL on the primary 
outcome mindfulness at post-intervention (t1). In a meta-
analysis of Internet-based mindfulness interventions, an 
effect size of g = 0.3 was found (Spijkerman et al., 2016). To 
detect an effect of this size, the sample size was calculated 
to be n = 60 subjects per group, with power set at 1-ß = 0.9 
and α = 0.05. In total, 25% of the sample size was added 
to account for expected dropout (Spijkerman et al., 2016), 
resulting in a total of N = 150.

The study flow is illustrated in Fig. 1. Between May and 
September 2017, 415 persons registered for the study via the 
StudiCare homepage (see study flow, Fig. 1). Subsequently, 
276 of them participated in the eligibility screening, and 
150 ultimately enrolled in the study. There were various rea-
sons for exclusion (FMI > 37, n = 25; no informed consent, 
n = 89; no baseline data, n = 2; withdrawal of consent; n = 1). 

Fig. 1  Participant flow
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Twelve participants in the IG (attrition rate: 16%) and 3 par-
ticipants in the WL (attrition rate: 4%) did not participate in 
the post-assessment (t1).

Baseline characteristics were comparably distributed 
in both study arms, as can be obtained from Table 1 and 
Table 2. Participants had a mean age of 28 years (SD = 8.3), 
and the majority of them were female (81%), single (58%), 

and of German citizenship (83%). They mainly were full-
time students (71%), had absolved an average of 10 semes-
ters at college (SD = 5.3), and almost one-third of them 
studied psychology (28%). Concerning previous treatment, 
nearly one-quarter of participants had psychotherapy experi-
ence (23%). Participants’ general attitude towards Internet- 
and mobile-based interventions (IMI) and their confidence 
in the effectiveness of IMI were moderate to high, whereas 
their perception of risks, technologization threats, and ano-
nymity benefits were moderate.

Procedure

In this two-armed randomized controlled trial of parallel-
group design, we compared the effectiveness of the newly 
developed guided Internet-based intervention StudiCare 
Mindfulness (intervention group, IG) to a waitlist control 
group (WL) (see Fig. 1 for flowchart). Both study groups 
had unrestricted access to usual treatment options (TAU). 
The StudiCare Project (https:// www. studi care. com/) was 
funded by the health insurance company BARMER and 
has set itself the task of examining and promoting college 
students’ mental health (Ebert et al., 2019a; Kählke et al., 
2019). It is embedded in the “World Mental Health Inter-
national College Student Initiative” (WMH-ICS) (https:// 
www. hcp. med. harva rd. edu/ wmh/ colle ge_ stude nt_ survey. 
php) and provides a wide selection of Internet- and mobile-
based interventions (IMI) (e.g., procrastination, test anxiety, 
physical activity, depression, substance abuse) to students 
from German, Swiss, and Austrian colleges and universities 
while simultaneously evaluating them (Harrer et al., 2018; 
Kählke et al., 2019). This RCT was conducted and reported 
according to the CONSORT 2010 statement (Schulz et al., 
2010). It was registered a priori at the WHO International 
Clinical Trials Registry Platform via the German Clinical 
Studies Trial Register (TRN: DRKS00012559; registration 
date: 06/29/2017). Additionally, details of study design were 
described in a study protocol published on OSF (Open Sci-
ence Framework; https:// osf. io/ 5msn6/).

Participants were screened for eligibility via the online 
survey platform “Unipark” (www. unipa rk. com). After pro-
viding written informed consent, they completed baseline 
assessment (t0). They were then randomly allocated to 
one of the two study groups (IG, WL) by an independent 
researcher not otherwise involved in the study using an 
online-based, automated randomization program (www. 
seale denve lope. com). For this procedure, permuted block 
randomization with an allocation ratio of 1:1 and variable 
block sizes of 2 and 4 (randomly arranged) was employed. 
Because the study was open-label, blinding of group alloca-
tion to participants and e-coaches was not possible.

Following randomization, participants were informed 
about their group allocation, and the IG was given immediate 

Table 1  Baseline characteristics and moderator variables

Note. M, mean; SD, standard deviation; IG, intervention group; WL, 
waitlist control group; BFI, Big Five Inventory; BFI-E, BFI Extraver-
sion; BFI-N, BFI Neuroticism; BFI-C, BFI Conscientiousness; BFI-
A, BFI Agreeableness; BFI-O, BFI Openness for experiences; APOI 
total, Attitudes towards Psychological Online Interventions Question-
naire, total score; APOI-S, APOI Skepticism and Perception of Risks; 
APOI-C, APOI Confidence in Effectiveness; APOI-T, APOI Technol-
ogization Threat; APOI-A, APOI Anonymity Benefits

All (N = 149) IG (n = 74) WL (n = 75)
N(%) N(%) N(%)

Sociodemographic characteristics
Age (M, SD) 28.25 (8.29) 28.08(8.34) 28.41(8.30)
Female gender 120 (80.5) 61(82.4) 59 (78.7)
Single 87(58.4) 42(56.8) 45(60.0)
German citizenship 123 (82.6) 62(83.8) 61(81.3)
Study characteristics
Full-time student 106 (71.1) 53(71.6) 53(70.7)
Semester (M, SD) 9.50 (5.32) 9.51(5.26) 9.59(5.39)
Study subject
Psychology 41 (27.5) 20(27.0) 21(28.0)
Medicine & Health 27(18.1) 9(12.2) 18(24.3)
Business & Law 25(16.8) 15(20.3) 10(13.5)
Educational Sciences 17(11.4) 9(12.2) 8(10.8)
Engineering 6(4.0) 3(4.1) 3(4.1)
Linguistics & Culture 11(7.4) 6(8.1) 5(6.7)
Social Sciences 4(2.7) 2(2.7) 2(2.7)
Mathematics & Sciences 17(11.4) 10(13.5) 7(9.5)
Other 1(0.7) 0(0.0) 1(1.3)
Treatment utilization
Psychotherapy experience 34 (22.8) 16(21.6) 18(24.0)

M(SD) M(SD) M(SD)
Personality traits
BFI-E 2.99(1.08) 3.02(1.07) 2.97(1.10)
BFI-N 3.64(0.83) 3.78(0.79) 3.50(0.85)
BFI-C 3.69(0.85) 3.74(0.92) 3.65(0.77)
BFI-A 3.25(0.93) 3.20(0.90) 3.29(0.96)
BFI-O 3.57(0.97) 3.53(0.96) 3.62(0.98)
Attitudes towards Internet- and mobile-based interventions
APOI-total 54.50(6.07) 53.65(6.43) 55.36(5.59)
APOI-S 9.83(2.09) 9.64(1.98) 10.03(2.18)
APOI-C 16.26(1.88) 16.16(1.90) 16.36(1.88)
APOI-T 12.71(2.22) 12.51(2.04) 12.91(2.38)
APOI-A 12.79(3.00) 13.35(2.89) 12.23(3.02)
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access to the intervention with e-coach guidance. At this 
point, WL participants only received an information leaflet 
(the same as the IG) about alternative support options such 
as psychotherapy, student counseling services, or helplines, 
and were encouraged to consult the leaflet and seek sup-
port if they noticed a deterioration of wellbeing. Six weeks 
(t1) after randomization, post-assessment took place and 
WL participants received access to the same intervention 
as the IG, but without e-coach guidance. Instead, WL par-
ticipants only received support from the study team in case 
of technical difficulties. Both IG and the WL participants 
were informed that the intervention involves some kind of 
support but did not know about differences in guidance to 
prevent potential bias.

The intervention StudiCare Mindfulness integrated ele-
ments of acceptance and commitment therapy (ACT) (S. 
C. Hayes et al., 1999), mindfulness-based stress reduction 
(MBSR) (Kabat-Zinn, 1982), and general stress management 
techniques (Kaluza, 2015). The intervention was developed 
by the Department for Clinical Psychology and Psycho-
therapy of Ulm University in collaboration with psychol-
ogy students (“by students, for students”). All five modules 
had a different focus and were developed to be completed in 
about 60 min (see Table 3 for a detailed description). Con-
tents were chosen based on easy learnability, applicability, 
and usability for everyday college life. Even though they 
were a mixture of the three different approaches mentioned 

above, care was taken to address all six core processes of 
ACT (Being present, Acceptance, Cognitive Defusion, Self 
as Context, Values, Committed Action). Participants were 
recommended to work on one module each week. At the 
beginning of each module, participants were encouraged to 
review their most and least mindful moments. Contents of 
the intervention were mostly provided via text, images, case 
examples, and interactive elements (e.g., questionnaires), 
and also emphasized the regular practice of formal (e.g., 
body scan) and informal (e.g., mindful nature walk) mind-
fulness exercises by providing a new audio file (á 5–10 min) 
each module. Homework assignments between modules pro-
moted daily formal meditation practice. Intervention design 
and content were tailored to the college student popula-
tion (e.g., student case examples, identification of study-
related personal stressors). Participants could access the 
intervention on the Minddistrict platform (www. mindd istri 
ct. com), a company specializing in the provision of IMIs. 
The intervention was available via personal username and 
password on a 24/7 basis. All transferred data was secured 
based on ISO27001 and NEN7510 guidelines. Participants 
were informed that StudiCare Mindfulness is not a replace-
ment for psychotherapy, recommended to seek counseling 
in case of distinctive mental health problems, and provided 
with further support options and contact details. To increase 
intervention adherence (Mohr et al., 2011), e-coaches (psy-
chologists DV and KP, trained and supervised by HB and 

Table 2  Regression analysis and effect sizes for primary and secondary outcomes (ITT)

Note. Predictor variables included in the regression models were group and respective baseline values. M, mean; SD, standard deviation; CI, 
confidence interval; IG, intervention group; WL, waitlist control group; FMI, Freiburg Mindfulness Inventory; PSQ-9, Patient Health Question-
naire-9; Generalized Anxiety Disorder-7; PSQ-20, Perceived Stress Questionnaire-20; SF12-PCS, Short Form Health Survey-12 Physical Com-
ponent Scale; SF12-MCS, SF12 Mental Component Scale
1 For PHQ-9, GAD-7, and PSQ-20, interaction terms between group and baseline values were also included in the regression models

n Baseline 
(t0)
M (SD)

Post-intervention 
(t1)
M (SD)

Standardized regression 
coefficient
[95% CI]

p Between-groups 
effect size Cohen’s d
[95% CI]

Within-group 
effect size 
Cohen’s d
[95% CI]

Primary outcome
FMI IG 74 29.77 (4.40) 37.55 (4.91) 1.18 [0.97; 1.40]  < 0.001 1.37 [1.01; 1.73] 1.67 [1.14; 2.20]

WL 75 30.21 (4.48) 30.89 (4.82) 0.14 [− 0.31; 0.60]
Secondary outcomes
PHQ-9a IG 74 8.38 (3.65) 5.17 (3.13)  − 0.75 [− 0.99; − 0.51]  < 0.001  − 0.87 

[− 1.20; − 0.53]
0.94 [0.46; 1.43]

WL 75 8.68 (3.69) 8.32 (4.09) 0.07 [− 0.39; 0.52]
GAD-7a IG 74 7.88 (4.02) 5.17 (3.26)  − 0.49 [− 0.77; − 0.22]  < 0.001  − 0.50 

[− 0.82; − 0.17]
0.74 [− 0.27; 1.21]

WL 75 7.80 (4.34) 7.03 (4.18) 0.18 [− 0.28; 0.64]
PSQ-20a IG 74 56.51 (16.53) 36.57 (15.01)  − 0.94 [− 1.17; − 0.72]  < 0.001  − 0.92 

[− 1.25; − 0.58]
1.26 [0.76; 1.76]

WL 75 53.40 (16.73) 51.78 (17.97) 0.09 [− 0.36; 0.55]
SF-12 PCS IG 74 54.67 (7.58) 54.73 (5.90) 0.20 [− 0.26; 0.30] 0.888  − 0.13 [− 0.45; 0.19] 0.01 [− 0.45, 0.47]

WL 75 53.11 (6.90) 53.92 (6.75) 0.12 [− 0.34; 0.58]
SF-12 MCS IG 74 36.69 (9.47) 45.27 (8.45) 0.70 [0.32; 0.60]  < 0.001 0.59 [0.26; 0.91] 0.96 [0.48; 1.44]

WL 75 39.55 (9.81) 39.66 (10.60) 0.01 [− 0.45; 0.47]
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AK) gave weekly semi-standardized feedbacks after comple-
tion of each module specific to the participants’ input via 
the online-massaging system of the Minddistrict platform 
and responded to messages within two workdays. Addition-
ally, they could be contacted by participants on demand. The 
main aim of the feedback messages was to provide positive 
reinforcement and encourage participants to continue work-
ing on the intervention. For this purpose, e-coaches also sent 
reminders if participants did not meet their self-chosen dead-
line for the next module. If participants did not respond to 
three reminders, the module was temporarily disabled until 
participants got back in touch with the e-coach.

Measurement took place before (t0; baseline) and 6 weeks 
after randomization (t1; post-intervention) via the online 
survey platform “Unipark.” An email reminder strategy was 
employed to minimize study dropout.

Measures

The primary outcome mindfulness was assessed with the 
short scale of the Freiburg Mindfulness Inventory (FMI) 
(Walach et al., 2006). The 14 items are rated on a 4-point 
scale (1 = “rarely” to 4 = “almost always”; total score: 
14–56). It was chosen due to its brevity and multi-aspect 
operationalization of the mindfulness construct, covering the 
aspects “Mindful presence,” “Non-judgmental Acceptance,” 
“Openness to experience,” and “Insight.” However, as fac-
tor analysis revealed high inter-correlations between these 
aspects, the FMI measures mindfulness as a holistic, single-
factor construct. Because it is semantically independent of 
a Buddhist or meditation context, the FMI is also suitable 
for participants without meditation experience. It has pre-
viously demonstrated high internal consistency (α = 0.84) 

(Heidenreich et al., 2006), as well as sensitivity to change 
(Walach et al., 2006). In this study, Cronbach’s α was 0.73 
and McDonald’s ω was 0.72.

The widely used 9-item depression screening of the 
Patient Health Questionnaire (PHQ-9) was used to measure 
depressive symptoms (Kroenke & Spitzer, 2002). The nine 
items range from 0 = “not at all” to 3 = “nearly every day” 
(total score: 0–27). The PHQ-9 has proven to be a valid 
instrument with excellent internal consistency of Cronbach’s 
α = 0.89 (Kroenke et al., 2001). A Cronbach α of 0.72 and a 
McDonald ω of 0.71 were calculated in this study.

The 7-item Generalized Anxiety Disorder Questionnaire 
(GAD-7) (Spitzer et al., 2006) was used for assessing anxi-
ety. It is rated on a 4-point scale from 0 = “not at all” 3 = to 
“nearly every day” (total score: 0–21) and is a valid and 
reliable screening instrument for anxiety with a high internal 
consistency of Cronbach’s α = 0.89 (Löwe et al., 2008). In 
this study, Cronbach’s α of 0.85 and McDonald’s ω of 0.86 
were found.

Subjectively experienced stress was measured using the 
Perceived Stress Questionnaire (PSQ-20) (Fliege et al., 
2005). The PSQ-20 consists of 20 items rated on a 4-point 
Likert scale from 1 = “almost never” to 4 = “usually” (total 
score: 0–100). Its four subscales (worries, tension, joy, 
demands) with five items each were shown to have satisfac-
tory internal consistencies with Cronbach’s α = 0.80–0.86 
(Fliege et al., 2005). Both Cronbach’s α and McDonald’s ω 
were 0.91 in this study.

The Short-Form Survey 12 (SF-12) is a widely used 
instrument to measure health-related quality of life (Ware 
et al., 1996). It consists of 12 items and two subscales, the 
physical component summary score (PCS) and the mental 
component summary score (MCS) (total scores: 0–100). 

Table 3  Intervention content

Module Aims and ACT core processes Examples of exercises and assignments

1. Being in the here and now Introducing the concept of mindfulness
(Being present, Acceptance)

Reviewing most and least mindful moments of the 
day; practicing body scan meditation; taking mind-
ful nature walk

2. A new perspective on stress Distancing oneself from stress-inducing thoughts
(Being present, Acceptance, Cognitive Defusion)

Reflecting former ways to cope with stress; becoming 
aware of personal stress signals; learning techniques 
to distance from automatic thoughts; meditation 
exercise “mindful perception of body posture”

3. Developing beneficial thoughts Getting to know alternative ways of thinking
(Being present, Cognitive Defusion)

Identifying and distancing from one’s personal “stress 
patterns” and developing and internalizing beneficial 
thoughts; practicing breathing meditation

4. What makes your life valuable? Identifying one’s values and pursuing one’s goals
(Being present, Acceptance, Values, Commited 
Action)

Writing a speech for one’s 70th birthday; setting and 
pursuing goals with the SMART technique; varia-
tion of body scan meditation

5. Being mindful towards yourself Learning how to appreciatively accept one’s person-
ality traits
(Being present, Cognitive Defusion, Self as Context, 
Acceptance)

Identifying different personality traits and correspond-
ing automatic reactions; learning to accept and 
appreciate own personality traits; loving kindness 
meditation
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The SF-12 has been demonstrated to be psychometrically 
valid and reliable, with Cronbach’s α of 0.89 for the PCS 
and 0.79 for the MCS (Wirtz et al., 2018). In this study, 
for the PCS Cronbach’s α was 0.65 and McDonald’s ω 
was 0.69, and for the MCS Cronbach’s α was 0.74 and 
McDonald’s ω was 0.75.

Acceptability was operationalized by assessing inter-
vention satisfaction and adherence. Based on the Client 
Satisfaction Questionnaire (CSQ-8) (Larsen et al., 1979), 
four items were created to briefly assess intervention sat-
isfaction (“To what extent did our online-training meet 
your needs?”). The items were rated on a 4-point scale of 
specific response alternatives (e.g., 1 = “met almost all of 
my needs,” 4 = “didn’t meet any of my needs”). Addition-
ally, participants rated each module regarding how much 
they liked it on a 10-point scale (1 = “not at all,” 10 = “very 
much”). Adherence was assessed by recording the number 
of modules completed, defining “per protocol” (PP) adher-
ence as the percentage of participants that completed at 
least 4 out of 5 modules (80% of the intervention) 6 weeks 
after randomization (t1). Finally, quantitative and qualita-
tive data were collected on participants’ satisfaction with 
various aspects of the intervention using self-constructed 
items (e.g., “What could be optimized?”).

Several sociodemographic and other variables were 
assessed to investigate potential effect-modifying influ-
ences: age, gender, marital status, psychotherapy expe-
rience and baseline mindfulness, depressive symptoms, 
anxiety symptoms, and stress. Additionally, baseline per-
sonality scores were assessed via the Big Five Inventory 
(BFI-10) (Rammstedt & John, 2007), which measures 
the five dimensions extraversion, agreeableness, consci-
entiousness, neuroticism, and openness. Two items for 
each dimension are rated on a 5-point Likert scale from 
1 = “disagree strongly” to 5 = “agree strongly” (total 
scores: 1–5). The BFI-10 has been demonstrated to have 
acceptable validity and reliability (test–retest reliabil-
ity: 0.65–0.87) (Rammstedt & John, 2007). In this study, 
test–retest reliability of the five dimensions was 0.64 to 
0.85. Finally, the Attitudes towards Psychological Online 
Interventions Questionnaire (APOI) (Schröder et al., 2015) 
was employed to measure attitudes towards IMI. It con-
sists of 16 items that form a total score (16–80) as well 
as four sub-dimensions (“Skepticism and Perception of 
Risks,” “Confidence in Effectiveness,” “Technologiza-
tion Threat,” “Anonymity Benefits”; total scores: 4–20) 
and is rated on a 5-point Likert scale from 1 = “totally 
agree” to 5 = “totally disagree.” The APOI has previously 
demonstrated acceptable to good internal consistency with 
Cronbach’s α of 0.77 (Schröder et al., 2015). Both Cron-
bach’s α and McDonald’s ω in this study were α = 0.70. 
For the moderator analyses, only the baseline total score 
was tested.

Data Analyses

All statistical analyses were performed with IBM SPSS (ver-
sion 26) with a significance level of α = 0.05 (two-sided). 
Reliability of outcome measures was assessed by calculating 
both Cronbach’s alpha (α) and McDonald’s omega (ω) at t0. 
An exception was the BFI-10, for which test–retest reliabil-
ity was calculated due to only two items in each dimension.

Data analyses were conducted according to intention-
to-treat (ITT) principle, comprising all randomized partici-
pants. Missing data was imputed employing a Markov chain 
Monte Carlo multivariate imputation algorithm (van Buuren, 
2007), setting all viable variables from t0 and t1 as predic-
tors. N = 20 datasets were imputed. We assumed data to be 
missing at random (Enders, 2010). Predictive mean match-
ing was applied as the imputation method (Little, 1988). 
Additional per-protocol analyses (PP) were conducted for 
intervention completers to examine potential influence of 
intervention adherence on effectiveness. Following the PP 
definition above, these subanalyses (n = 122) included all IG 
participants who completed at least 80% of the intervention 
(4 of 5 modules) at t1. Additionally, to investigate potential 
baseline differences between intervention completers and 
dropouts, independent samples t-tests (continuous variables) 
or chi-squared tests (discrete variables) were calculated.

To examine group differences post-intervention (t1), gen-
eral linear modeling (GLM) was utilized. While checking 
assumptions for the initially planned ANCOVAs, unequal 
regression slopes were detected for some of the secondary 
outcome variables, violating the assumption of homogeneity 
of regression slopes. Consequently, a switch to GLM was 
decided to account for interactions between group variable 
and baseline scores. For these respective secondary out-
come variables (depressive symptoms, anxiety symptoms, 
stress), interactions were added to the regression models and 
reported accordingly. To further examine significant inter-
actions between participants’ baseline characteristics and 
outcome variables, simple slopes analyses were conducted 
via the “Process” macro for SPSS, version 3.5 (A. Hayes, 
2017). Dichotomous variables were dummy-coded; con-
tinuous variables were z-standardized. Means (M), standard 
deviations (SD), standardized regression coefficients (β), and 
their 95% confidence intervals (CI) were reported. Addition-
ally, Cohen’s d (within-group, between-groups) along with 
95% CI was calculated. Following Cohen’s rule of thumb 
(Cohen, n.d.), d = 0.2 was interpreted as a small, d = 0.5 a 
medium, and d = 0.8 a large effect.

For the primary outcome mindfulness (FMI), Reliable 
Change Index (RCI) was calculated in order to assess the 
number of participants achieving a reliable, positive out-
come vs. no change vs. reliable deterioration (Jacobson 
& Truax, 1991; Morley & Dowzer, 2014) using the fol-
lowing formula: 1.96 * SD * sqrt(2) * sqrt(1—rel). We 

2146 Mindfulness  (2022) 13:2140–2154

1 3



used the SD of the whole sample at t0 (SD = 4.43) and the 
internal reliability of the FMI (α = 0.84) according to the 
test authors (Walach et al., 2006). If participants’ FMI 
score increased or decreased more than 4.91 points from 
t0 to t1, they were coded as reliably improved reliably 
deteriorated, respectively.

Moderation and Mediation Analyses

Moderation and mediation analyses of the intervention effect 
on mindfulness at post-intervention (t1) were conducted 
using the “Process” macro for SPSS, version 3.5 (A. Hayes, 
2017). Dichotomous variables were dummy-coded, and mul-
ticategorical variables were dichotomized (e.g., civil status 
into “single” vs. “in partnership”). Continuous variables 
were z-standardized. Beta, HC3 heteroscedasticity consist-
ent standard errors (SE) (Long & Ervin, 2000), t-statistics 
(t), and 95% CIs were reported.

For moderation analyses, bilinear interaction models 
were calculated with the primary outcome mindfulness 
as a dependent variable while controlling for baseline 
mindfulness. In case of significant interactions, modera-
tion effects were further tested via simple slopes analy-
ses (high level of variable: + 1 SD; average level: M; low 
level: − 1 SD).

For mediation analyses, a potential mediating effect of 
mindfulness (FMI) at t1 on the relationship between group 
and outcome variables of depressive symptoms (PHQ-
9), anxiety symptoms (GAD-7), and stress (PSQ-20) 
at t1 was examined while controlling for the respective 
baseline values. A separate mediation model was tested 
for each of these outcome variables. Bootstrapped 95% 
bias-corrected CIs were computed with 1000 resamples. 
Instead of applying the casual steps strategy (Baron & 
Kenny, 1986), this approach focuses on the indirect effect 
(a*b) as the difference between the total (c = c’ + a*b) 
and the direct effect (c’). This method has been shown to 
have superior power and robustness towards violations 
of regression assumptions (Preacher & Hayes, 2008). 
The indirect effect of group on post-intervention depres-
sive symptoms, stress, and anxiety symptoms through 
the proposed mediator (post-intervention mindfulness) 
was considered significant if the bootstrapped 95% CI 
did not cross 0. Non-bootstrapped path coefficients were 
also computed for the effect of group on mediator (path 
a), group on respective outcome variable while control-
ling for predictor variable (path b), and group on respec-
tive outcome variable while controlling for the mediator 
(path c'). Additionally, for each of these path coefficients, 
baseline values of moderator and respective outcome vari-
able were statistically controlled for (see Fig. 2 in sup-
plementary material).

Results

Primary Outcome

Six weeks post-intervention (t1), mindfulness was signifi-
cantly improved by 1.18 standard deviations in interven-
tion group (IG) compared to waitlist control group (WL) 
(β = 1.18, 95% CI: 0.96 to 1.40, p > 0.001), corresponding 
to a between-group effect size of d = 1.37 (95% CI: 1.01; 
1.73) (see Table 2).

Reliable Improvement and Deterioration

More participants in IG compared to WL showed reliable 
improvement in mindfulness (IG: n = 74, 77.0%, WL: n = 75, 
10.7%; χ2(1) = 66.70, p < 0.001). Additionally, fewer patients 
in the IG compared to the WL showed reliable deteriora-
tion (IG: n = 74, 1.4%; WL: n = 75, 10.7%; χ2(1) = 5.70, 
p < 0.034).

Secondary Outcomes

For four of the five secondary outcomes, significant group 
differences were found in IG compared to WL at t1 (see 
Table 2 for overview and Table 5 in the supplementary mate-
rial for detailed regression results). For depressive symptoms 
(interaction: F(3, 145) =  − 2.06, p = 0.041), anxiety symptoms 
(interaction: F(3, 145) =  − 2.72, p = 0.007), and stress (inter-
action: F(3, 145) =  − 3.11, p = 0.002), interactions of group 
and respective baseline values were significant and there-
fore added to the model. For these three outcomes, size and, 
in one case (anxiety symptoms), even significance of the 
intervention effect depended on participants’ baseline level 
of the respective outcome. Depressive symptoms were sig-
nificantly reduced by 0.75 standard deviations in IG com-
pared to WL at average baseline depressive symptom level 
(β =  − 0.75, 95% CI: − 0.99 to − 0.51, p < 0.001). Partici-
pants with low baseline depressive symptoms (− 1 SD) prof-
ited less from the intervention (β =  − 0.50, 95% CI: − 0.84 
to − 0.16), whereas participants high on baseline depressive 
symptoms (+ 1 SD) benefited the most (β =  − 1.00, 95% 
CI: − 1.34 to − 0.66). Similar results were found for stress, 
which was also significantly reduced in IG compared to WL 
at average baseline stress level (β =  − 0.94, 95% CI: − 1.17 
to − 0.72, p < 0.001). Participants with low baseline stress 
(− 1 SD) profited less from the intervention (β =  − 0.59, 95% 
CI: − 0.90 to − 0.27), whereas participants with high baseline 
stress level (+ 1 SD) benefited the most (β =  − 1.30, 95% 
CI: − 1.61 to − 0.98). Finally, anxiety symptoms were also 
significantly decreased in IG compared to WL at average 
baseline anxiety level (β =  − 0.49, 95% CI: − 0.77 to − 0.22, 
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p < 0.001). Participants with low baseline anxiety symptoms 
(− 1 SD) profited less from the intervention, with the CI 
crossing 0 and the difference between IG and WL no longer 
being significant at this level of baseline anxiety (β =  − 0.11, 
95% CI: − 0.50 to 0.28). Again, participants with high base-
line anxiety levels (+ 1 SD) benefited the most from the 
intervention (β =  − 0.87, 95% CI: − 1.27 to − 0.48).

The mental quality of life component was significantly 
improved by 0.70 standard deviations (β = 0.70, 95% CI: 
0.32 to 0.60, p < 0.001). No significant differences were 
found for the physical quality of life component (β = 0.02, 
95% CI: − 0.26 to 0.30).

Per‑Protocol Analyses

For the primary outcome mindfulness, per-protocol analysis 
(PP; all IG participants that had completed at least 80% of 
the intervention at t1) showed similar results to the ITT anal-
ysis (β = 1.25, 95% CI: 0.99 to 1.50, p < 0.001). The same 
applies for the secondary outcomes physical (β =  − 0.04, 
95% CI: − 0.39 to 0.30, p = 0.801) and mental quality of life 
(β = 0.75, 95% CI: 0.42 to 1.07, p < 0.001). PP effects for 
depressive symptoms (β =  − 0.79, 95% CI: − 1.06 to − 0.51, 
p < 0.001), stress (β =  − 0.96, 95% CI: − 1.22 to − 0.69, 
p < 0.001) and anxiety symptoms (β =  − 0.50, 95% CI: − 0.83 
to − 0.17, p = 0.003) were also similar to ITT results. How-
ever, intervention effects no longer varied with baseline lev-
els of the respective outcomes.

Intervention Adherence and Satisfaction

At t1, participants of the IG had completed an average of 
3.57 modules (SD = 1.55), which equals around 70% of the 
intervention. Seventy participants had completed module 1 
(95%), 64 completed module 2 (86%), 55 module 3 (74%), 
48 module 4 (65%), and 27 had completed all modules 
(36%). Consequently, two-thirds of IG participants were 
adherent according to the “per protocol” definition (4 of 5 
modules completed). No significant differences between 
adherent and non-adherent participants were found on 
any of the baseline variables. Participants were able to 
keep using the intervention after t1, increasing the aver-
age number of modules in the IG to 4.00 (SD = 1.58; 80% 
of the intervention) by the time of data analysis in June 
2020. In IG participants that took part in t1 assessment 
(n = 62), satisfaction with the intervention was high. The 
intervention was rated as excellent or good by 95%, 90% 
would definitely or probably recommend it to a friend, 
90% definitely or generally received the intervention 
they had hoped for, and 87% stated that their needs were 
almost all or mostly met. The same applies to satisfac-
tion with every single module, with a medium of M = 8.08 
(SD = 0.41) on a 10-point scale. The highest-rated module 
was module 5 (“Being mindful towards yourself”) with 
M = 8.60 (SD = 1.54), whereas the lowest-rated module 
was module 4 (“What makes your life valuable?”) with 
M = 7.39 (SD = 2.42).

Table 4  Mediation analyses 
for the intervention effect on 
mindfulness at t1 (ITT sample)

Note. SE, standard error; CI, confidence interval; FMI, Freiburg Mindfulness Inventory; PHQ-9, Patient 
Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder Questionnaire-7; PSQ-20, Perceived Stress 
Questionnaire
The paths of each model are controlled for the covariates baseline value of mindfulness and the respective 
outcome variable
a SE, heteroscedasticity consistent standard error; bootstrapped SE and 95% CI for the indirect (a × b) effect; 
a significant indirect effect is indicated by * where these do not cross 0 (p < 0.05)

Beta SEa t p 95% CIa

Model 1. Depressive symptoms as outcome variable
a path: group → FMI at t1 1.17 0.11 10.78  < 0.001     0.95; 1.39
b path: FMI at t1 → PHQ-9 at t1  − 0.42 0.09  − 4.78  < 0.001  − 0.62; − 0.22
c’ path: group → PHQ-9 at t1 (direct effect)  − 0.26 0.15  − 1.70 0.163  − 0.63; 0.11
Indirect effect (a × b)  − 0.49 0.12  − 0.74; − 0.26*
Model 2. Anxiety as outcome variable
a path: group → FMI at t1 1.18 0.11 10.82  < 0.001     0.96; 1.39
b path: FMI at t1 → GAD-7 at t1  − 0.59 0.10  − 6.02  < 0.001  − 0.78: − 0.39
c’ path: group → GAD-7 at t1 (direct effect) 0.19 0.17 1.11 0.268  − 0.15; 0.53
Indirect effect (a × b)  − 0.69 0.16  − 1.00; − 0.40*
Model 3. Stress as outcome variable
a path: group → FMI at t1 1.19 0.11 10.92  < 0.001     0.98; 1.41
b path: FMI at t1 → PSQ-20 at t1  − 0.45 0.08  − 5.59  < 0.001  − 0.61; − 0.29
c’ path: group → PSQ-20 at t1 (direct effect)  − 0.41 0.14  − 2.84 0.005  − 0.69; − 0.12
Indirect effect (a × b)  − 0.54 0.11  − 0.75; − 0.32*
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Moderators

Of the variables potentially moderating the effect of the 
intervention on the primary outcome mindfulness at t1, only 
baseline level of BFI-10 personality dimension “Openness 
to experience” was found to significantly moderate interven-
tion effect (interaction: β =  − 0.24, 95% CI: − 0.44 to − 0.04; 
p = 0.018). Mindfulness at t1 was increased most effectively 
in participants low on baseline openness (− 1 SD; β = 1.42, 
95% CI: 1.17 to 1.68) in IG compared to WL, whereas 
participants with high baseline openness levels (+ 1 SD; 
β = 0.94, 95% CI: 0.62 to 1.27) benefited the least. None of 
the other examined moderator variables yielded significant 
results (see Table 6 in the supplementary material).

Mediators

Table 4 reports the results of the mediation analyses for the 
three outcome variables, which examined whether mind-
fulness at t1 mediated the association between group and 
depressive symptoms/anxiety symptoms/stress at t1 for the 
IG versus the WL, controlling for the baseline values of 
mindfulness and the respective outcome variable (for path 
diagrams, see Fig. 2 in supplementary material). Mindful-
ness at t1 was found to mediate the association between 
being in IG vs. WL and depressive symptoms, anxiety symp-
toms, and stress 6 weeks post-intervention (t1), which is 
indicated by bootstrapped 95% confidence intervals of the 
indirect effects (a*b) not crossing 0.

Discussion

This randomized controlled trial (RCT) evaluated the effec-
tiveness of a guided Internet- and mobile-based interven-
tion (IMI) based on mindfulness-based stress reduction and 
Acceptance and Commitment Therapy (StudiCare Mind-
fulness) in a sample of German-speaking college students. 
Our results confirmed effectiveness for our primary outcome 
mindfulness and also suggested significant effects on sec-
ondary outcomes. Additionally, within our exploratory anal-
yses, mindfulness was found to mediate intervention effects 
on depressive symptoms, anxiety symptoms, and stress. 
The only variable found to moderate intervention effective-
ness on mindfulness was the personality trait “Openness to 
experience.” Finally, intervention adherence and satisfaction 
turned out to be adequate, suggesting StudiCare Mindful-
ness to be an acceptable intervention for the college student 
population.

StudiCare Mindfulness yielded moderate to large effects 
for all outcomes except the physical component of quality 
of life. Consequently, our results contribute to existing evi-
dence for the potential effectiveness of mindfulness- and 

ACT-based IMIs in college students. The fact that we found 
the largest effect of the intervention for the primary outcome 
mindfulness, together with the substantial positive effect on 
quality of life, strengthens the conceptualization of ACT as 
a positive psychology intervention could make a valuable 
contribution to mental health prevention and promotion 
(Howell & Passmore, 2019). Our effects were considerably 
larger than the ones found by meta-analyses on the effective-
ness of mental health IMI in general and mindfulness- and 
ACT-based IMI in particular (Brown et al., 2016; Harrer 
et al., 2019; Jayewardene et al., 2017; Spijkerman et al., 
2016). These meta-analyses reported small effects of IMIs 
on mindfulness, depression, anxiety, and stress. Compared 
to Spijkerman et al.’s results, our between-groups effect 
sizes for mindfulness and depressive symptoms lay above 
their calculated confidence intervals. These findings might 
be explained by the fact that StudiCare Mindfulness was 
realized as a guided IMI. Research has shown effective-
ness of guided IMI to be superior to unguided ones, poten-
tially because guidance fosters adherence in participants 
(Baumeister et al., 2014). Non-significant findings for the 
physical component of quality of life might be explained by 
the fact that the physical component summary score of the 
SF-12 (Ware et al., 1995) mainly assesses aspects of physi-
cal health that were not addressed by our intervention (e.g., 
difficulties with climbing multiple steps of stairs).

Concerning baseline symptomatology, our sample was 
characterized by high stress levels corresponding to those 
found in psychosomatic patients (Fliege et al., 2001), high 
levels of neuroticism (Rammstedt et al., 2012), low men-
tal quality of life (Ware et al., 1996), and mild depressive 
(Kroenke et al., 2001) and anxiety (Spitzer et al., 2006) 
symptomatology. However, average PHQ-9 and GAD-7 
scores lay below the recommended cutoff score of 10 for 
diagnosing both depression (Kroenke et  al., 2001) and 
generalized anxiety disorder (Spitzer et al., 2006). Thus, it 
seems that by offering a low-threshold, resource-oriented, 
non-stigmatizing, and generic intervention, we might have 
reached students with subclinical mental health problems. 
Additionally, our secondary analyses suggest that those 
symptoms were significantly reduced by the intervention, 
which could potentially help prevent the development of 
mental disorders.

Simple slope analyses proposed that StudiCare Mindful-
ness reduces baseline symptomatology most effectively for 
participants with high baseline depressive symptoms, anxi-
ety symptoms, and stress. Those findings align with results 
from previous research that found more pronounced symp-
tomatology to be associated with greater intervention effects 
(Button et al., 2012; Spek et al., 2008; Warmerdam et al., 
2013). This suggests that StudiCare Mindfulness could be 
useful in both prevention and treatment of depression and 
anxiety. However, these results need to be interpreted with 
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caution as analyses were exploratory, and the respective 
interactions were no longer significant in the PP analyses.

Mediation analyses found mindfulness to mediate the 
effect of the intervention on depressive symptoms, anxi-
ety symptoms, and stress. These findings suggest that the 
acquisition of mindfulness skills is an important working 
mechanism behind the efficacy of mindfulness IMIs on men-
tal health outcomes. Our results align with earlier findings 
from face-to-face settings (Gu et al., 2018; Pots et al., 2016). 
They also support a recent meta-analysis, concluding that 
approach-specific mediators found in face-to-face depression 
therapy (i.e., mindfulness in ACT) might be just as active in 
depression IMIs (Domhardt et al., 2021).

Moderation analyses mainly were non-significant. 
Although analyses were exploratory, this might indicate 
that our IMI increased mindfulness in all participants of this 
specific population equally effectively. Systematic evidence 
concerning moderators of mindfulness- and ACT-based 
interventions is still inconclusive and sparse (Pots et al., 
2016), particularly for IMI and the outcome mindfulness. 
Confirming existing research (Kuyken et al., 2016), we did 
not find sociodemographic variables to moderate interven-
tion effectiveness. Contrary to earlier findings, we could not 
confirm that participants with higher baseline mindfulness 
(Shapiro et al., 2011), neuroticism (de Vibe et al., 2015), or 
extraversion (Nyklíček & Irrmischer, 2017) benefited more 
from our intervention. However, all cited studies except 
Shapiro et al. (2011) used outcomes other than mindfulness 
(e.g., anxiety, depression). Concerning baseline depression, 
anxiety, and stress, we did find baseline values to moderate 
the effect on the respective outcomes, which is in line with 
previous findings (Kuyken et al., 2016; Pots et al., 2016). 
However, we did not find these variables to moderate the 
primary outcome mindfulness. The personality trait “Open-
ness to experiences” was the only variable that significantly 
moderated intervention effect on mindfulness. Interestingly, 
the increase in mindfulness in the IG compared to the WL 
was most prominent in participants with low baseline open-
ness. Mindfulness comprises the concepts of attention, 
curiosity, and receptivity, suggesting a positive relationship 
to openness to experience (Giluk, 2009). Consequently, 
individuals low on openness might also be low on specific 
aspects of mindfulness and therefore benefit more from the 
intervention.

Intervention satisfaction was high, and adherence was 
adequate. On average, participants had completed 70% of 
the intervention after 6 weeks (t1), and 65% were adherent 
according to the per-protocol definition of four modules at 
t1. No significant baseline differences were found between 
adherent and non-adherent participants, suggesting applica-
bility of StudiCare Mindfulness regardless of the assessed 
baseline characteristics. Spijkerman et al. (2016) reported 
adherence rates of 35 to 92% and found guided IMI to be 

superior especially for stress (guided: g = 0.89; unguided: 
g = 0.19) and mindfulness (guided: g = 0.43; unguided: 
g = 0.22). This increased effectiveness, possibly through bet-
ter adherence (Baumeister et al., 2014), poses the interesting 
question of how much guidance is needed vs. willingness to 
pay for guidance. This is particularly relevant in the context 
of scalable health promotion IMI. Future research should 
address whether the impact of human guidance on the effec-
tiveness of mindfulness-based IMIs can be reduced by con-
cepts like “guidance on demand” or persuasive design opti-
mized IMI (Baumeister et al., 2019; Küchler et al., 2020).

In summary, the results of this trial suggest that StudiCare 
Mindfulness could provide an effective and acceptable way 
to support college students improve their mindfulness and 
mental health. If results can be replicated in further trials, 
StudiCare Mindfulness might offer a low-threshold pre-
vention and treatment option for college students. Future 
research should examine if and how StudiCare Mindfulness 
could be implemented as a scalable intervention utilized on 
a population level.

Limitations and Future Research

First, this study lacks long-term follow-up assessment, which 
made evaluation of long-term effects impossible.

A second limitation is our choice of a waitlist control 
group. It has been discussed that using passive control 
groups can be associated with bias in estimating interven-
tion effects (i.e., overestimation) (Furukawa et al., 2014). 
Future studies could evaluate the effectiveness of StudiCare 
Mindfulness in comparison to attention placebo or alterna-
tive interventions such as face-to-face mindfulness training.

Third, our study design did not allow us to evaluate effec-
tiveness of the Internet-based intervention independent of 
e-coaching. To answer this question and ensure interven-
tion scalability, future trials should dismantle the effective-
ness of an unguided versus guided version of StudiCare 
Mindfulness.

A fourth limitation concerns the exploratory mediation 
and moderation analyses. Because we only had two assess-
ment time points, we could not establish chronology of 
change in the mediation analyses (Kazdin, 2007). There-
fore, we cannot definitively exclude the possibility that 
mediation flows in a different direction. Additionally, other 
meaningful mediation variables might be at work that we 
did not explore, such as constructs specific to ACT (e.g., 
psychological flexibility, meaningfulness). Because of our 
limited sample size, we might have failed to find existing 
moderators due to insufficient power. Furthermore, our 
eligibility criteria and recruitment measures resulted in 
restricted variance for some variables (e.g., low mindful-
ness, young college students, positive attitudes towards 
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IMI). This might have limited the generalizability of the 
results of both the main and exploratory analyses.

A fifth limitation concerns the fact that the exclusive 
use of self-report instruments can lead to overestimating 
intervention effects (e.g., social desirability bias) (Neder-
hof, 1985). One way to deal with this problem is to com-
bine self-report data with psychobiological markers. Stu-
diCare Mindfulness is currently being evaluated in another 
subsequent study that includes the examination of effects 
on psychobiological markers such as hair stress markers 
(Schultchen et al., 2020).

As no universally accepted definition of mindfulness 
exists, another important concern relates to the opera-
tionalization of mindfulness chosen for a given trial (Vam 
Dam et al., 2018). Following Van Dam et al.’s recom-
mendations, we carefully outlined our primary outcome 
measure (mindfulness as holistic, single factor construct 
assessed with the Freiburg Mindfulness Inventory), mind-
fulness/meditation practices, and intervention protocol. 
When interpreting results, one must consider the bounda-
ries associated with this specific operationalization of 
mindfulness. For example, we were not able to differenti-
ate between different aspects of mindfulness or between 
state and trait mindfulness.

A final limitation concerns the potential negative effects 
of mindfulness, which we did not explore in this RCT. 
Although evidence points to the potential of mindfulness 
interventions for mental health promotion, researchers call 
for a better understanding of differential effects, adverse 
effects, and optimal dosage of such interventions (Britton, 
2019). Future study designs should allow for a systematic 
investigation of these questions.
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