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Background: Mental disorders are highly prevalent among university students. Distance-
learning students are particularly burdened and have limited access to conventional 
university health services. Interventions for stress are sought after in distance learners and 
may help increase treatment coverage. Internet-based interventions have been shown to 
be effective in preventing and treating depression, but it remains unclear if interventions 
directed at academic stress also have this potential.

Aim: The trial presented here investigates the effectiveness of an Internet- and App-
based stress intervention in distance-learning students with elevated levels of depression.

Methods: A sample of N = 200 students of a large German distance university with 
elevated levels of depression [Center for Epidemiological Studies’ Depression Scale 
(CES-D) ≥ 16] will be randomly assigned to either an Internet- and App-based stress 
management intervention group (IG) or a control group (CG) receiving an Internet-based 
psychoeducational program for academic stress. The IG consists of eight Internet-based 
sessions promoting stress management skills using cognitive–behavioral and problem-
solving techniques. A mobile App will be employed to facilitate training transfer. Self-
report data will be assessed at baseline (T0), post-treatment (T1; 7 weeks), and 3-month 
follow-up (T2). Potential moderators will be assessed at baseline. The primary outcome 
is depression (CES-D) post-treatment. Secondary outcomes include mental health 
outcomes, modifiable risk and protective factors, and academic outcomes. Data will be 
analyzed on an intention-to-treat principle along with sensitivity analyses to assess the 
robustness of findings. Additional health economic analyses will be conducted.

Abbreviations: CG, control group; CONSORT, Consolidated Standards of Reporting Trials; IG, intervention group; 
ITT, intention to treat; RCI, Reliable Change Index; RCT, randomized controlled trial; SPIRIT, Standard Protocol Items: 
Recommendations for Intervention Trials; T0, baseline; T1, post-assessment (7 weeks after randomization); T2, 3-month 
follow-up (3 months after randomization).
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Discussion: Results will provide the basis to assess the acceptance and effectiveness 
of Internet-delivered stress interventions in distance-learning students with symptoms of 
depression.

Ethics and dissemination: The study has been reviewed and approved by the University 
of Erlangen-Nuremberg ethics committee (Erlangen, Germany; 33_17 Bc). Results of the 
study will be disseminated through peer-reviewed publications.

Trial Registration: German Clinical Trial Registration (DRKS), identifier DRKS00011800

Keywords: distance-learning students, randomized controlled trial, stress management, depression, telemedicine, 
Internet, mobile app

BACKGROUND

Previous research documents that mental disorders are highly 
prevalent in tertiary education students (1–4). Depressive 
disorders are particularly common, with 12-month prevalence 
estimates ranging from 4.5% to 18.5% (1, 2, 4). Mental illness 
in the college years is associated with a broad range of adverse 
personal and societal outcomes, including lower academic 
performance (5–7) and college retention (8, 9), as well as 
worse physical health (10), and role functioning (11,12) in later 
adulthood. Suicidality is strongly associated with mental health 
disorders (13) and highly prevalent among university students 
(14–16), making it the second largest cause of mortality in this 
population (17).

Compared to the general university student population, 
distance learners may be particularly at risk for suffering from a 
mental disorder. Distance-learning services are frequently used 
by individuals over 30, by employees attaining qualifications in 
addition to holding a job, or by parents (18, 19). This may result 
in a more complicated educational environment for affected 
individuals (19, 20). Results from a survey among 5,721 German 
distance learners indicate that this population, compared to 
on-site students, faces great strain due to having to meet the 
demands of multiple societal roles (20). Resulting mental health 
problems have been associated with worse academic attainment 
in distance learners (21).

There is evidence that the large majority of students suffering 
from mental disorders do not receive any treatment for their 
mental health problems (1). Attitudinal factors such as personal 
stigma (22) or preference to deal with poor mental health on one’s 
own (23) have been discussed as major barriers in help-seeking.

Internet-based interventions have gained increasing attention 
as an instrument to foster health care utilization in adults (24). 
In recent years, the potential of Internet-based interventions to 
address mental health issues among tertiary education students 
has also become increasingly evident (25, 26). Contents can be 
easily accessed through the Internet, and Internet-delivered 
programs provide high scalability (27–29). Implementing 
Internet-based interventions in distance-learning university 
settings could represent a particularly promising approach, as 
distance-learning students commonly do not have direct access 
to on-site student counseling services.

Inclination to use Internet-based services has been found to 
be greatest among students reporting high levels of perceived 
stress (30, 31). In a survey among distance-learning students, 
interventions for relaxation and stress management were the 
most sought after, with 66.9% and 54.8% indicating interest in 
participation (20). Previous research suggests that Internet-based 
interventions for stress are often used by students with clinically 
relevant levels of depression who did not seek help through 
traditional healthcare channels (32). Disseminating Internet-
based stress interventions could therefore be a non-stigmatizing 
way to increase treatment coverage among students suffering 
from depressive symptoms.

It is well established that perceived stress is a common 
contributor to the development of depression (33) and 
negatively affects its clinical course (34, 35). Internet-based 
stress interventions not only have been shown to be effective 
in reducing perceived stress (27) but also have been found 
to show moderate to high effects on depressive symptoms 
[Cohen’s d = 0.52–0.95 (32, 36–38)] even in participants with 
clinically relevant levels of depression at baseline [d = 0.67–
1.19 (32, 39)]. These effects are comparable to the efficacy 
of conventional types of psychotherapy for depression [d = 
0.62–0.92 (40)]. Together, this suggests that Internet-based 
stress interventions could be an effective way to reduce 
depression. Internet-based interventions for depressive 
symptoms have proven their effectiveness in preventing (41, 
42) and treating (43) depression. However, no prospective 
trial has yet examined if Internet-based interventions for 
academic stress also have this potential in students with 
elevated levels of depression. It is also largely unknown if 
such interventions can have an impact on students’ academic 
productivity and work impairment. In general, it is still 
unclear which characteristics explain the heterogeneity of 
effects in the prevention and treatment of depression (44, 
45). A broad assessment of variables predictive of differential 
intervention outcomes, risk and protective factors associated 
with the onset and maintenance of depression, as well as 
theoretically derived variables within intervention studies 
has therefore been proposed to increase our understanding 
of effect modifiers underlying interventions for depression 
[(44, 46); for an overview of potential effect modifiers in the 
prevention and treatment of depression, see Refs. (46, 47)].
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The goal of the present study is therefore to i) evaluate the 
effects of an Internet- and App-based stress intervention in 
distance-learning students with heightened levels of depression 
on mental health outcomes, modifiable risk and protective 
factors for mental health disorders, and functioning outcomes 
when compared to an active control group (CG) receiving an 
Internet-based psychoeducation program on stress management; 
ii) to investigate the moderators of potential treatment effects;  
iii) to assess the help-seeking intentions of study participants; and 
iv) to assess the interventions’ health economic benefits when 
implemented into routine care. We hypothesize the Internet- 
and App-based intervention group (IG) to be more efficacious 
when compared to the active CG receiving the psychoeducation 
program.

METHODS

Study Design
We will conduct a two-armed randomized controlled trial 
(RCT) comprising two conditions: the IG, receiving an Internet-
based intervention with feedback on demand (StudiCare 
Fernstudierende), and a waitlist CG receiving psychoeducation 
during the study phase, and access to StudiCare Fernstudierende 
after the study. Both study conditions will have full access to 
treatment as usual (TAU; including general practitioner visits, 
counseling services, psychotherapeutic and psychiatric treatment 
or other forms of primary, secondary, or tertiary care). The trial 
will be conducted and reported in accordance to the Consolidated 
Standards for Reporting Trials (CONSORT) Statement (48) and 
the Guidelines for Executing and Reporting Research on Internet 
Interventions (49). We aim to communicate results of this study 
through peer-reviewed publications in psychiatric or eHealth 
journals. In addition, code scripts for all statistical analyses 
will be made publicly available on an Open Science Framework 
repository (OSF; www.osf.io).

Assessments will take place at baseline (T0), post-treatment 
(T1; 7 weeks after randomization), and 3-month follow-up (T2; 
see Figure 1 for a detailed overview of assessment points). Self-
report data are collected using a secure online-based assessment 
system (Advanced Encryption Standard, 256-bit encryption). All 
procedures involved in the study are consistent with the generally 
accepted standards of ethical practice. The study was approved by 
the University of Erlangen-Nuremberg ethics committee (Erlangen, 
Germany; 33_17 Bc). The trial is registered in the German clinical 
trials register (DRKS00011800). The trial proceedings presented 
here are reported in accordance to the Standard Protocol Items: 
Recommendations for Intervention Trials (SPIRIT) statement 
(50). The populated SPIRIT checklist can be found in Table S1 in 
the Supplementary Material. The SPIRIT figure is presented in 
Figure S1 in the Supplementary Material.

Participants
Students will be included if they i) experience elevated levels of 
depression measured by a score of ≥16 on the German version of 
the Center for Epidemiological Studies’ Depression Scale (CES-D) 

20-item version [ADS (51), indicating subthreshold to full-blown 
symptoms of depression during the last 2 weeks], are enrolled in 
a ii) bachelor’s or iii) master’s degree program at a large German 
distance-learning tertiary education facility (FernUniversität 
in Hagen) by the beginning of the intervention, iv) are at least 
18 years old, v) have Internet access, vi) declare willingness 
to provide self-report data at all three assessment points, and  
vii) give informed consent. Exclusion criteria will be i) self-reported 
dissociative symptoms or psychosis, currently or in the past, or 
ii)  a  considerable risk for suicide as indicated by a score higher 
than 1 on item 9 of the German version of the Beck Depression 
Inventory [BDI-II (52); “I feel I would be better off dead” or “I 
would kill myself if I had the chance”]. Students will not receive 
monetary compensation for participating in the intervention.

Recruitment
Participants will be recruited in German-speaking countries 
(Germany, Austria, Switzerland) via social media advertisement, 
university press reports, and information letters distributed 
through the distance-learning universities’ mailing list. Potential 
participants will be able to declare interest for partaking in the 
study by filling out an online registration form on a website 
created for the intervention that also contains further information 
about the intervention and eligibility criteria.

Assessment of Eligibility  
and Randomization
Individuals who declare their interest in participating in the study 
will receive an online letter with detailed information about the 
study procedure and will be asked to provide an e-mail address 
as well as a first and last name (which may be pseudonyms) for 
their intervention platform profile. Applicants will be informed 
that withdrawal from the study is possible at any time without 
negative consequences and that all collected case data can be 
deleted on request during the study. Participants will then be 
asked to fill out the online screening questionnaire.

Individuals fulfilling all inclusion and none of the exclusion 
criteria will be asked to fill out an informed consent form. 
Individuals who provide us with their informed consent will 
be invited to fill out the baseline assessment, which will take 
approximately 30 min to complete. Subsequently, individuals will 
be randomly allocated to either the IG or the CG. Randomization 
will take place at a ratio of 1:1 and a block size of 2 using an 
automated computer-based random integer generator (Randlist, 
Datinf GmbH, Tübingen, Germany) and will be performed by 
a researcher who is not involved in the study. Participants will 
not be blinded to study conditions, yet during the randomization 
process, the allocation will be concealed from participants, 
researchers involved in recruitment, and e-coaches.

Participant Safety
A standardized operating procedure will be followed in case 
individuals are defined as showing an elevated risk for suicide. 
During the screening process, individuals will be excluded from 
the study and given detailed information about emergency contact 
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numbers and treatment options for depression based on the 
German S3-guidelines for unipolar depression (53). Individuals 
will also be asked to see their physician or a psychiatrist as soon 
as possible to initiate psychiatric or psychotherapeutic treatment. 
The same procedure will be followed if participants who were 
included in the trial show symptoms of suicidality throughout 
the study phase (i.e., by mentioning symptoms of suicidality 
when contacting their designated eCoach, or when responses to 
intervention content hint at potential suicidal ideation). These 
participants will be contacted additionally to determine the 
severity of suicidal symptoms and discuss next treatment steps. 
This process will be supervised by an experienced clinician at the 
first author’s host institution.

Sample Size
We aim to include N = 200 participants, allowing for a between-
trial arm group comparison against a statistically relevant effect 

size threshold of d = 0.40, a power (1 − β) of 80%, and an alpha 
of 0.05 (two-tailed) for the intention-to-treat (ITT) analysis 
(54). A recent meta-analytic review for Internet-based stress 
interventions reported effect sizes of d = 0.64 for perceived stress 
in guided interventions but considerably smaller effect sizes for 
unguided programs (d = 0.34 for depression, d = 0.32 for anxiety) 
(27). Results for Internet-based interventions addressing 
psychological distress in tertiary education are mixed, ranging 
from non-significant findings to moderate-sized effects in favor 
of the respective intervention (55–59). Thus, we aim for an effect 
size of d = 0.40.

Intervention Platform
The technology platform used to deliver the intervention in the 
IG as well as the psychoeducational material in the CG is provided 
by Minddistrict. This company is responsible for the provision 
and maintenance of the platform. Its content management system 

FIGURE 1 | Study flow.
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is used to upload interventions, add participant and eCoach 
profiles, and fill out questionnaires. The platform conforms to 
all required quality standards and operates according to the ISO 
27000 and NEN 7510 norms. All data are securely stored on ISO 
27000 certified servers and transmitted using HTTPS with SSL 
certificates (AES-256 and SHA-1, 2048-bit RSA). Unauthorized 
access to the platform is not possible.

Intervention
This trial will evaluate the StudiCare Fernstudierende intervention. 
It was adapted from StudiCare Stress (32), an Internet- and App-
based intervention for college students. A detailed description of 
this pilot program can be found elsewhere (32, 60). Together with 
the preceding pilot intervention, the program is based on Get.On 
Stress, an Internet-based stress intervention for employees (36, 
37), which was adapted to a university student context.

In terms of therapeutic content, StudiCare Fernstudierende 
only marginally deviates from StudiCare Stress. To tailor the 
intervention to distance-learning students’ needs, one new 
student testimonial is introduced and will lead participants 
through the intervention. The testimonial represents an elder 
student with children. The testimonial was created to address the 
specific problems of non-traditional distant-learning students, 
such as limited time for studying, having to take care of children, 
or facing financial pressure.

Conceptually, the Internet intervention aligns with Lazarus’ 
transactional model of stress (61). It adheres to a two-component 
structure, incorporating problem- and emotion-focused coping 
through emotion regulation strategies. In problem-focused 
coping, cognitive behavioral strategies are applied to solve personal 
problems and to reduce and eliminate stressors (62). Emotion 
regulation refers to processes through which individuals monitor, 
evaluate, and modify emotions to reach relevant goals (63).

There are various stressors in university students’ lives that 
might be potentially solvable by applying problem-solving 
strategies. Problem-solving heuristics have been shown to be a 
practical method for addressing stressors and have been proven 
to be effective in improving mental health outcomes (64, 65).

To tackle situations in which problem-focused strategies are 
inapplicable, emotion regulation techniques may be employed to 
control negative emotions associated with unsolvable problems. 
Current findings indicate that deficits in the ability to detect and 
regulate negative emotion may contribute to the wellbeing of 
individuals, as well as the development and trajectory of mental 
disorders (66–69). Emotion regulation strategies have shown 
to be an adequate therapeutic instrument in alleviating various 
symptoms of mental illness (70–72).

The intervention contains seven modules, each of which 
can be completed in one session (see Table 1). Completing one 
session is estimated to take about 30–90 min, and participants 
will be advised to work on one or maximum two modules per 
week. The intervention is therefore intended to last about 5–7 
weeks. After modules 2–7, participants will be offered optional 
add-on mini-modules. These mini-modules cover information 
and exercises on student-specific topics of interest: social support, 
rumination and worrying, time management, procrastination, 
test anxiety, sleep, motivation, nutrition and exercise, dealing 
with writer’s block, and concentration. An additional booster 
session allowing participants to recap and rehearse previously 
learned strategies will be offered 2 weeks after completion of the 
main modules. Therapeutic content is presented as an illustrative 
story of a backpacking trip around the world, with each module 
representing a new continent.

Some technical features were added to strengthen the 
transfer of intervention content into participants’ everyday life. 
Homework assignments are given after every module to practice 
techniques presented during the session. To keep track of mood 

TABLE 1 | Modules of the intervention (StudiCare Fernstudierende).

Session Name Content

1 Introduction Psychoeducation, information about stress and preview of subsequent sessions
2 Problem-solving Stress management strategies, systematic problem-solving using a 6-step problem solving heuristic
3 Muscle and breath relaxation Information on basic principles of muscle and breath relaxation, audio exercises for daily usage
4 Mindfulness Coping with self-criticism, mindfulness exercises 
5 Acceptance and tolerance Dealing with unsolvable problems, psychoeducation on and exercises for acceptance and tolerance of unpleasant 

emotions 
6 Self-compassion Self-criticism in precarious situations, defusion of self-worth and performance, exercises for positive self-support, 

overcoming dysfunctional perfectionistic thought-action patterns
7 My master plan Recognizing physiological warning signs, creating a plan for the future
8 Booster session Further information on self-help and psychotherapy, evaluation of training transfer, recap of all sessions, repetition of 

previous exercises
2–7 Elective mini-modules  Social support communication styles, receiving and providing support

Rumination and worrying reflection on positive and negative aspects of worry, coping with uncertainty
Time management effective time scheduling, common planning fallacies, learning to prioritize
Procrastination identifying situations in which procrastination occurs, strategies to reduce procrastination
Test anxiety effective studying techniques, using paradoxical intentions, de-catastrophizing blackouts
Sleep sleep restriction
Motivation finding reasons for lacking motivation, exercising delay of gratification
Nutrition and exercise creating an individual eating and exercise schedule, dealing with relapses
Dealing with writer’s block reasons and mechanisms for writer’s block
Concentration audio-based concentration exercises
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fluctuations and describe experiences in transferring acquired 
knowledge, a personal diary App is introduced in the first 
lection and can be downloaded afterward. After every module, 
audio files and module summaries can be accessed, containing 
exercises to be worked on until the next session.

Psychoeducation
Participants in the active CG will receive psychoeducational 
information about cognitive, emotional and physical determinants, 
symptoms, and outcomes of psychosocial stress in general and with 
respect to distance-learning students. The psychoeducation lessons 
are delivered through the same platform as the intervention in the 
IG. In contrast to the intervention, the psychoeducation lessons are 
largely text-based and do not contain any interactive components. 
In line with the weekly intervals of the IG, the psychoeducation 
consists of seven main sessions and one booster session, and is 
designed to be completed within 5–7 weeks. An overview of the 
psychoeducation material provided in each module is presented 
in Table 2.

Guidance
In order to support participants in adhering to the intervention 
while minimizing human capital costs, we will apply an 
adherence-focused guidance concept with personalized feedback 
on demand [for a detailed description of an application, see Refs. 
(38, 73, 74)]. The supportive accountability model suggests that 
the adherence and effectiveness of Internet-based interventions 
are enhanced by providing a minimum of human support by a 
professional seen as benevolent and competent by participants 
(75, 76). The guidance concept for this study was developed in 
line with these core elements.

Guidance for the IG will be performed by a specially trained 
student in a master’s program in psychology and consists of three 
parts: i) monitoring adherence to the intervention, ii) sending 
standardized motivational messages after every module, and 
iii) providing feedback on demand. Adherence monitoring involves 
personal reminders for participants who had not completed 
a session in the designated timeframe (7 days). Standardized 
motivational messages tailored to each session will be sent when 
participants completed one of the main modules, summarizing 
the content of the previous module and motivating trainees to 
stay engaged. Feedback on demand will be provided through 

the internal messaging system of the training platform, which 
participants may use whenever individualized content feedback 
is needed. Participants will then receive feedback within 48 h. If 
requested, participants in the IG will be able to receive automatic 
messages containing short, motivational prompts via SMS.

Participants in the active CG will receive parts (i) and (ii), but 
will not receive feedback on demand.

Primary Outcome
The primary outcome is symptoms of depression as measured by 
the German version of the CES-D 20-item version [ADS (51); 20 
items; range 0–60] at post-treatment (T1). Participants will be 
asked to indicate the frequency of depression-specific symptoms 
for a retrospective timeframe of 2 weeks on a four-point Likert 
scale [0 = rarely or none of the time present (less than 1 day), 3 = 
most of the time present (5–14 days); e.g., “During the past two 
weeks I had trouble keeping my mind on what I was doing.”]. 
Higher scores indicate greater depression severity. The CES-D 
shows high correlations up to r = 0.90 with other measures 
such as the Hamilton Depression Scale or the Beck Depression 
Inventory, and has a high retest reliability of rtt = 0.81, indicating 
the high internal validity of this instrument (51).

Secondary Outcomes
The number of items and range of below-mentioned instruments 
is reported in parentheses. Unless otherwise specified, all 
outcomes will be measured for a retrospective timeframe of 2 
weeks. For a comprehensive overview of all variables, see Table 3.

Mental health. Further outcomes on mental health include 
perceived stress as measured by the Perceived Stress Scale 
10-item version [PSS-10 (77); 10 items, range 0–40], state anxiety 
[short form of the Spielberger State-Trait Anxiety Inventory, 
STAI-6 (78, 79); 6 items, range 6–24; at the moment], behavioral 
activation, rumination and functional impairment as measured 
by the Behavioral Activation for Depression Scale [BADS (80); 
25 items; range 0–150], and worrying [Academic Worrying 
Questionnaire; AWQ (81); 10 items; range 0–40]. Emotional 
exhaustion will be assessed using the emotional exhaustion 
subscale of the Maslach Burnout Inventory student version 
[MBI-S (82); five items, range 5–30].

Academic outcomes. To evaluate presenteeism and loss of 
productivity, the Presenteeism Scale for Students’ [PSS (83)] 

TABLE 2 | Psychoeducation modules in the control group.

Session Name Content

1 Introduction Prevalence and types of stress; biological response to stress; effects of stress on emotions, thought, somatic symptoms
2 Causes of stress Common stressors among students; Lazarus’ transactional model of stress 
3 Does stress have the same 

effect on all individuals?
Short and long-term consequences of stress; inter-individual differences in stress response

4 What effect does stress have 
on the body?

Physiological response to stressors; evolutionary background of stress reactions; stress and performance

5 Cognitive appraisal Common dysfunctional thoughts contributing to perceived stress; 5 steps for cognitive reappraisal
6 Coping and resources Typical resources and coping mechanisms for stress
7 Health Definition of health and sense of coherence
8 Booster session Recap of previous material
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subscale for work impairment (Work Impairment Scale; WIS; 10 
items; range 10–50) will be administered. The WIS is based on 
the Stanford Presenteeism Scale [SPS-6 (84, 85)] and allows to 
assess work-related outcomes in non-occupational samples (86, 
87). Productivity losses will be assessed by an adaption of the PSS’ 
work output scale (WOS) investigating the percentage to which 
participants are able to reach their usual academic productivity. 
Productivity will be rated on a visual analog scale ranging 
from 0% = completely unproductive to 100% = full productivity. 
College self-efficacy will be assessed by the College Self-Efficacy 
Inventory [CSEI (88); 13 items; range 13–65].

Modifiable risk and protective factors. Risk and protective 
factors for mental illness include resilience as measured by 
the Connor-Davidson Resilience Scale short form [CD-RISC 
(89); 2 items; range 0–8], emotion regulation competencies 
[German version of the Assessment of Emotion Regulation 
Skills; SEK-27; State Version (90); 27 items; range 27–108], 
self-compassion [Self-Compassion Scale; SCS-D (91); 12 items; 
range 12–60], self-esteem as measured by the Rosenberg Self-
Esteem Scale [RSES (92); 10 items; range 10–40], and locus of 
control as measured by the Short Scale for the Assessment of 

Locus of Control [IE-4 (93)]. The IE-4 consists of two subscales 
for internal and external locus of control, each consisting of two 
items (range 2–10). Personal beliefs about the controllability and 
the harmful and positive nature of stress will be assessed using 
the Beliefs about Stress Scales’ [BASS (94)] subscales for positive 
(four items; range 4–16), negative (eight items; range 8–32), and 
controllability beliefs (three items; range 3–12).

Health economic measures. Indirect costs due to presenteeism 
and absenteeism will be assessed using the productivity loss 
subscale of the Trimbos/iMTA questionnaire for costs associated 
with psychiatric illness [TiC-P (95)], which was adapted to the 
context of distant-learning students in tertiary education. With 
this questionnaire, participants register approximations of their 
working hours at university, household work, and monthly 
salaries when holding a job besides their studies. Indirect costs, 
such as the number of “work loss” days (absenteeism from work) 
or the number of “work cut-back” days (reduced productivity at 
work), can be assessed.

Health literacy and help-seeking intentions. To assess the 
help-seeking preferences of participants, the General Help-
Seeking Questionnaire for personal–emotional problems 

TABLE 3 | Overview of instruments and assessment points.

Variable Instrument T0 T1 T2 Putative moderator

Screening
    Depression CES-D X – – –
    Suicidal ideation BDI-II (Item 9) X – – –
    Demographic data – X – – –
  �  Self-reported history of psychosis/dissociative 

symptoms
– X – – –

Primary outcome
    Depression CES-D X X X –
Secondary outcomes
  Mental health
    Perceived stress PSS-10 X X X –
    Anxiety STAI-6 X X X –
    Worrying AWQ X X X –
    Emotional exhaustion MBI-S X X X –
  �  Behavioral activation, rumination BADS X X X –
  Academic outcomes
  �  Work impairment, productivity PSS X X X –
    College self-efficacy CSEI X X X X
 � Risk and protective factors
  �  Emotion regulation skills SEK-27 X X X X
    Resilience CD-RISC X X X –
    Self-compassion SCS X X X –
    Locus of control IE-4 X – – X
    Self-esteem RSES X X X –
    Beliefs about stress BASS X X X X
 � Health economic measures
    Indirect costs TiC-P X X X –
 � Health literacy and help-seeking behavior
  �  Help-seeking intentions GHSQ X – – –
  �  Internet therapy experience – X – – –
    E-Health literacy eHEALS X – – –
  �  Reasons for participation – X – – –
Additional measures
  Client satisfaction CSQ-8 – X – –
 � Intervention credibility and expectations CEQ X – – –
 � Sociodemographic characteristics – X – – X
  Personality traits BFI-10 X – – X
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[GHSQ-Per-Emot (96); seven items; range 7–77] will be 
administered at baseline. E-Health literacy will be assessed at 
baseline using the German E-Health Literacy Scale [eHEALS 
(97); eight items; range 8–40]. Online counseling experiences 
and awareness will be assessed by two items extracted from the 
SOEP-IS module “Internet-based psychotherapy” (98) (“have 
you ever utilized psychosocial or psychotherapeutic online 
counselling before?”; “have you ever heard of or read about 
Internet(-based) psychotherapies?”; yes/no). A self-constructed 
questionnaire will be used to assess the reasons for participating 
in the intervention, following the help-seeking behavior model 
by Rickwood, Thomas & Bradford (99).

Additional measures. Additional questionnaires will 
assess demographic variables and client satisfaction with 
the intervention [German version of the Client Satisfaction 
Questionnaire, adapted to the online context; CSQ-8; (100, 101); 
eight items]. Personality traits will be assessed at baseline using 
the 10-item Big Five Inventory [BFI-10 (102); 10 items; range 
2–10 per dimension]. Treatment credibility and expectancies 
will be measured at baseline by administering the Credibility 
and Expectancy Questionnaire [CEQ (103); six items]; results 
for each subscale incorporated in this questionnaire will be 
transformed into a 100-point overall score for each participant. 
Participants in the IG will have the opportunity to suggest 
intervention improvements after every session and give feedback 
on each modules’ usefulness (0 = not useful at all, 4 = very useful), 
complexity (0 = very complex, 4 = very easy), and duration until 
termination (0 = less than ½ hour, 4 = more than 1½ hours) on a 
five-point Likert scale.

Moderator variables. Following variables mentioned above 
will be analyzed in explorative analysis of putative moderators: 
i) emotion regulation skills as measured by the SEK-27, 
ii) personality traits as assessed by the BFI-10, iii) locus of control 
as measured by the IE-4, iv) academic self-efficacy (CSEI), 
v)  beliefs about stress (BASS), and vi) demographic variables. 
These variables were selected based on a hypothesis-generating 
approach, using a broad variety of possible moderators at 
baseline in order to detect putative moderators for sufficiently 
powered future studies (104).

Statistical Analyses
Clinical evaluation. Analyses based on the ITT principle will 
be conducted, with missing data imputed using a Markov 
chain Monte Carlo multivariate imputation algorithm with 100 
estimations per missing.

The hypothesized superiority of the Internet-based stress 
intervention will be tested with regard to i) change in participants’ 
scores of depression and secondary outcomes from baseline 
(T0) to post-intervention (T1) and 3-month follow-up (T2), 
ii) the amount of participants with treatment response, iii) the 
amount of participants who experienced symptom deterioration 
throughout the trial, and iv) the number of individuals who 
achieved clinically relevant amelioration of symptoms in the IG 
compared to the CG.

Differences in the change of symptoms between study arms 
will be assessed using univariate analysis of covariance with 

scores at baseline used as covariate. Changes in within-group 
scores between baseline, T2, and T3 will be explored. Effect sizes 
(Cohen’s d) will be calculated based on the imputed data set for 
between- and within-group changes with 95% CIs (105). To 
mitigate the risk of type I error inflation due to multiple testing, 
p-values will be adjusted using Holm’s method (106).

To ascertain the number of participants attaining a reliable 
improvement in depressive symptomatology, participants will 
be coded as responders or non-responders according to the 
widely used Reliable Change Index [RCI (107, 108)]. To assess the 
clinically relevant impact on depression for the IG compared to 
control, we will calculate and compare the number of participants 
who achieved a reduction of >50% in depressive symptoms 
compared to baseline at both T1 and T2.

Negative effects of the intervention will be evaluated by the 
number of participants with reliable deterioration concerning 
depression scores through the RCI.

Moderators of treatment effects. To assess the effect of 
putative moderators on changes in outcomes (i.e., T0 – T1), 
an ordinary least squares (OLS) regression-based framework 
for estimating interactions in moderation models will be used, 
along with simple slopes for probing interactions. In order to 
test the robustness of our findings and to examine differences 
between imputed data and complete cases, separate sensitivity 
analyses (109, 110) will be conducted. Moreover, to assess 
relevant subgroup effects, follow-up simple slope analyses for 
possible significant interaction effects will be conducted. The 
slope and significance of the intervention main effect will be 
evaluated for conditional values (one standard deviation below 
and one standard deviation above the mean) of the moderator 
(111). For more precise information on conditional effects 
of the moderators, the Johnson–Neyman technique will be 
applied (112).

Cost–benefit evaluation. According with common practice, 
a probabilistic approach will be used to make health-economic 
inferences (113). The total benefit of the intervention will 
be derived by subtracting productivity loss costs assessed 
by the TiC-P of the CG from the ones of the IG. The cost–
benefit relationship will be reported by calculating the three 
most frequently used metrics: i) the net benefits (NB), the net 
monetary gain of the intervention; ii) the benefit–cost ratio 
(BCR), the money saved for one monetary unit invested; and 
iii) the return-on-investment (ROI), indicating the percentage 
of profit with every monetary unit invested. Bootstrapped 0.95% 
CIs with 2,500 replications will be estimated around these 
metrics.

Sensitivity analyses will be conducted to assess the robustness 
of the findings and to account for uncertainty regarding the 
actual prize of implementing the intervention into health care. 
Further health economic analyses will be conducted if feasible.

Help-seeking behavior analysis. To make assertions on the help-
seeking intentions and behaviors of participants, baseline data of 
all participants from the GHSQ-Per-Emot (96), eHEALS (97), 
“awareness of online counseling,” and “reasons for participation” 
questionnaires will be analyzed using descriptive statistics.

Process evaluation. Descriptive statistics will be used for 
process evaluation. To assess overall user satisfaction across 
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various domains, CSQ-8 item data will be examined. Acceptance 
of intervention modules will be analyzed using the module 
feedback of the IG. Adherence will be assessed by analyzing 
intervention completion rates tracked within the intervention 
platform.

DISCUSSION

This protocol describes the rationale and design of a two-
armed RCT evaluating the effectiveness, moderators, and 
health economic outcomes of an Internet- and App-based stress 
intervention for distance-learning students. We hypothesize 
the intervention to be more effective in reducing symptoms 
of depression and improving other mental health-related 
outcomes when compared to a CG receiving Internet-based 
psychoeducation.

The relevance of early intervention in mental health promotion 
and prevention has become increasingly evident in recent years 
(42, 114). Easily accessible and acceptable instruments are 
urgently needed when facing discouragingly low utilization rates 
found for conventional health promotion approaches directed at 
the general public (115). This trial will contribute to the ongoing 
investigation into the potential of Internet-based interventions to 
reach out to individuals who would not otherwise seek treatment 
due to psychological barriers. Furthermore, this study will explore 
moderators of intervention effects and assess the intervention’s 
health economic potential when implemented into routine care. 
Help-seeking behavior will be assessed to attain more knowledge 
on the causes and motivation of distance-learning students when 
seeking help via the Internet.

This trial will employ a cutoff for elevated symptoms of 
depression, although not restricting eligibility to individuals 
showing symptoms of full-blown depression only. Although 
in its content, the intervention at hand focuses on academic 
stress, we did not decide for a cutoff for perceived stress, as 
this trial is aimed at evaluating the intervention’s effectiveness 
as an intervention instrument in individuals with an indicated 
risk for depression and in individuals potentially suffering from 
major depression. Perceived stress has been associated with 
the development (33) and worse trajectories (34, 35) of clinical 
depression. The potential of Internet-based stress interventions 
as an early intervention and treatment instrument in depressive 
target groups, however, has not yet been evaluated. Mental health 
stigma, a known barrier to treatment utilization, has been shown 
to be greatest among highly distressed individuals with low 
depression literacy (116). If the intervention evaluated in this 
trial is found to be effective, Internet-based stress interventions 
could be investigated as a potential mean to address depression 
in individuals for whom a conventional mental health disorder 
treatment would not be an option.

We will compare the effects of the intervention to an Internet-
based psychoeducation program of similar length. Meta-analytic 
evidence suggests that Internet-based interventions for college 
students show moderate to large effect sizes when compared to a 
waiting CG. This superiority, however, could not be ascertained 
when compared to active CGs (117). Treatment expectancies 

have been discussed as an artifact in clinical evaluation studies 
utilizing waitlist CGs. Participants waiting for treatment may 
be less motivated to initiate health-related behavior changes 
(118–120), which could over-accentuate effects attributed to 
an intervention (120, 121). Findings in this trial will provide 
the opportunity to investigate the effects of an Internet-based 
intervention employing evidence-based cognitive–behavioral 
techniques compared to a CG in which participants are also 
actively engaged.

Findings of this trial will have some limitations. First, an open 
recruitment strategy is employed, in which potential participants 
are actively recruited from the student population. Therefore, we 
cannot rule out selection bias, with more motivated individuals 
attaining access to the study. Second, due to feasibility reasons, 
this trial is somewhat underpowered to reliably detect 
significant treatment moderators. This might impede finding 
statistically significant factors contributing to this interventions’ 
effectiveness that would have been detected in a larger study 
sample (122, 123). Same applies to health-economic inferences, 
for which a probabilistic approach will be applied in this study. 
Third, due to logistic reasons, this trial will only use self-
administered questionnaires and will not assess diagnostic status 
or physiological measures.

There is a growing number of studies investigating the efficacy 
of Internet-based interventions in reducing various symptoms 
of mental illness (124, 125). Much less is known, however, on 
the potential of such interventions in distance-learning student 
samples, and their impact on academic functioning, for which 
this study will provide tangible empirical results. Results will 
also provide the opportunity to investigate the practicability of 
Internet-based stress interventions as an approach to address 
mental health issues in individuals with subthreshold or full-
blown symptoms of depression and increase their use of health 
services.

Trial Status
Recruitment started in April 2017. Follow-up assessments for the 
last participant are expected to be completed by March 2019.
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