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Abstract

Background: Transitioning to adulthood and challenges in university life can result in increased stress levels among university
students. Chronic and severe stress is associated with deleterious psychological and physiological effects. Digital interventions
could succeed in approaching and helping university students who might be at risk; however, the experiences of students with
internet-based stress management interventions are insufficiently understood.

Objective: This study aims to explore the feasibility; acceptability; and changes in perceived stress, depressive symptoms, and
quality of life from baseline to posttest assessment of a 5-session, internet-based stress management intervention guided by an
e-coach, developed for university students experiencing high levels of stress.

Methods: A single-arm study was conducted. Students were recruited from different channels, mainly from a web survey.
Students were eligible if they (1) scored ≥20 on the Perceived Stress Scale–10, (2) were aged ≥18 years, and (3) were studying
at one of the participating universities. Feasibility and acceptability of the intervention were investigated using several indications,
including satisfaction (Client Satisfaction Questionnaire–8) and usability (System Usability Scale–10). We also investigated the
indicators of intervention adherence using use metrics (eg, the number of completed sessions). Our secondary goal was to explore
the changes in perceived stress (Perceived Stress Scale–10), depressive symptoms (Patient Health Questionnaire–9), and quality
of life (EQ-5D-5L scale) from baseline to posttest assessment. In addition, we conducted semistructured interviews with intervention
completers and noncompleters to understand user experiences in depth. For all primary outcomes, descriptive statistics were
calculated. Changes from baseline to posttest assessment were examined using 2-tailed paired sample t tests or the Wilcoxon
signed rank test. Qualitative data were analyzed using thematic analysis.

Results: Of 436 eligible students, 307 (70.4%) students started using the intervention. Overall, 25.7% (79/307) completed the
core sessions (ie, sessions 1-3) and posttest assessment. A substantial proportion of the students (228/307, 74.3%) did not complete
the core sessions or the posttest assessment. Students who completed the core sessions reported high satisfaction (mean 25.78,
SD 3.30) and high usability of the intervention (mean 86.01, SD 10.25). Moreover, this group showed large reductions in perceived
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stress (Cohen d=0.80) and moderate improvements in depression score (Cohen d=0.47) and quality of life (Cohen d=−0.35) from
baseline to posttest assessment. Qualitative findings highlight that several personal and intervention-related factors play a role in
user experience.

Conclusions: The internet-based stress management intervention seems to be feasible, acceptable, and possibly effective for
some university students with elevated stress levels. However, given the high dropout rate and qualitative findings, several
adjustments in the content and features of the intervention are needed to maximize the user experience and the impact of the
intervention.

Trial Registration: Netherlands Trial Register 8686; https://onderzoekmetmensen.nl/nl/trial/20889

International Registered Report Identifier (IRRID): RR2-10.1016/j.invent.2021.100369

(JMIR Form Res 2023;7:e45725) doi: 10.2196/45725
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Introduction

Background
In general, university students, typically aged between 18 and
22 years, experience a developmental transition from
adolescence to adulthood. This transition is characterized by
ongoing self-exploration, identity formation, managing increased
autonomy, and new responsibilities. This period is critical
because the onset of common mental disorders generally occurs
during adolescence and young adulthood [1]. Aside from these
developmental transitions, academic, financial, personal, or
relationship issues can be sources of difficulties in university
life [2-4]. Not surprisingly, psychological stress is widespread
among university students [5,6].

Studies about the mental health of university students show a
link between high levels of perceived stress and impaired
academic performance [7], increased levels of depressive and
anxiety symptoms [8], sleep problems [9], alcohol consumption
[10], and somatic complaints [11]. Ongoing excessive stress
might contribute to the progression of psychological problems
[1] and pave the way for mental disorders and physical disorders,
such as asthma or cardiovascular diseases, in the long run [12].
Given the individual and societal impact (eg, economic cost)
[13,14], providing preventive psychological interventions to
reduce the stress levels for university students is of utmost
importance. Such interventions often focus on improving the
so-called stress management skills, which are defined as
psychological, physiological, and behavioral strategies to cope
with stressful situations and alleviate the negative impact of
stress [15,16].

Previous reviews show that university students can benefit from
stress management interventions [17-19]. However, having a
busy schedule, preference to deal with their problems
independently, lack of anonymity, and long waiting lists for
professional mental help could result in low intervention uptake
[20,21]. Internet-based interventions might counteract some of
these barriers owing to their potential to increase accessibility
and overcome stigma for help seeking [22,23].

Although internet-based interventions appear to be an alternative
to face-to-face interventions for university students [24,25], the
small effects of internet-based interventions on stress in this

population [26] and the low adherence raise some questions
about these interventions [24,27,28]. Previous studies
investigating internet-based interventions for university students
reported that dropout rates ranged from 22% to 65% [29,30].
There is also evidence suggesting a significant association
between the young age of the participants and low adherence
to internet-based interventions [28,31]. Certain characteristics
of university students such as encountering more frequent
changes in life conditions than the general population can
plausibly influence their experiences with such interventions
[29]. Personal (eg, busy schedule and lack of motivation) or
intervention-related reasons (eg, technical problems and
familiarity with the content) could influence the use of such
interventions in young populations [32,33]; however, a deep
understanding of university students’ unique experiences with
internet-based interventions is particularly needed. Although
studies investigating the effects of stress management
interventions alongside universal and indicated interventions
exist for higher education students [34-37], only a few studies
have investigated the effects of such interventions specifically
among students with high stress levels using validated tools. In
a recent meta-analysis, only 4 studies investigating digital stress
management interventions for students with high levels of stress
could be retrieved [34]. Moreover, cocreated interventions
involving university students are limited. Developing targeted
interventions, particularly for students experiencing high levels
of stress is crucial to mitigate the abovementioned profound
impact of stress on mental health and well-being.

Feasibility studies are recommended to set out the
implementation of the study as planned, and users’ responses
to the novel intervention should be examined before conducting
randomized controlled trials (RCTs) [38,39]. One of the key
indicators of feasibility is acceptability, which could be
conceptualized by various parameters, including satisfaction,
usability, adherence, and effectiveness [38]. Satisfaction reflects
the users’ evaluations of whether their expectations and needs
regarding the intervention are met [38,40]. Usability refers to
the extent to which users find the intervention to be user-friendly
and easy to navigate [41]. Adherence is conceptualized by the
actual use of the intervention and how users engage with it [42].
Other indicators of feasibility are the helpfulness of the
intervention and positive intervention outcomes on the symptom
of interest (ie, effectiveness) [38,39]. These constructs are
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associated with each other and could contribute to the increased
impact of the intervention. For example, usability could be
associated with high satisfaction, which results in intervention
adherence leading to large effects of the intervention and vice
versa [43-45].

Feasibility studies can help us to understand the users’
considerations and evaluations in great detail [38,46]. In addition
to objective metrics such as satisfaction scales or tracking time
spent and completed sessions, qualitative data are valuable in
understanding users’ subjective experiences with the
intervention. They can offer in-depth information about which
parts of the intervention were particularly useful or engaging.
Incorporating qualitative data into research appears to be an
important avenue, as it helps in designing interventions that are
user-friendly, relevant, and appealing [27,42,47-49].

Objective
To address the abovementioned gaps, we performed a feasibility
study in which we identified the students’ experiences with a
guided, internet-based stress management intervention regarding
feasibility and acceptability using objective metrics and
qualitative data. The second objective of this study was to
investigate whether students, who completed the intervention,
showed improvement in perceived stress, reduction in
depression, and increase in quality of life from baseline to
posttest assessment.

Methods

Study Design
This open trial was conducted as a part of the Caring
Universities project, the Dutch branch of the World Health
Organization World Mental Health International College Student
(WMH-ICS) initiative. Details about WMH-ICS are reported
elsewhere [50]. We designed a single-arm study to assess the
feasibility, acceptability, adherence, and preliminary evidence
of the effectiveness of a guided, internet-based stress
management intervention on stress, depression, and quality of
life for university students with high levels of stress. This study
was preregistered in the Netherlands Trial Register (8686), and
the study protocol has been published elsewhere [51]. The
changes to protocol are reported in Multimedia Appendix 1.

The study followed the CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials of Electronic and Mobile Health
Applications and Online Telehealth) guidelines (version 1.6.1)
[52] (Multimedia Appendix 2).

The study was originally planned to be conducted at 4
universities in the Netherlands: Vrije University Amsterdam,
Leiden University, Maastricht University, and Utrecht
University. During the study, Erasmus University Rotterdam,
University of Amsterdam, and InHolland University of Applied
Sciences also joined the project.

Ethical Considerations
Ethics approval was obtained from the Scientific and Ethical
Review Board of Vrije University Amsterdam (2020.088), and
the ethical committees of all other participating universities
adhered to the same guidelines. Before data collection,

participants provided written consent after receiving information
about the study. We anonymized the participants using unique
ID numbers for each individual. Participants were not
compensated for their participation in the survey or following
the intervention; however, we provided a voucher worth €25
(US $27.36) to those who participated in the interviews.
Participation in this intervention was entirely voluntary, and
they could discontinue the study at any time they want.

Eligibility Criteria
The eligibility criteria for participants were as follows: (1) aged
≥18 years, (2) enrollment in one of the participating universities
or universities of applied sciences in the Caring Universities
project, and (3) having elevated levels of perceived stress
(Perceived Stress Scale–10 [PSS-10] score ≥20) [53]. This cutoff
score was predefined by calculating an SD (SD 6.2) above the
average score (mean 14.2) based on normative data from the
sample aged 18 to 29 years [54].

Students were excluded if they: (1) scored ≥20 on the Patient
Health Questionnaire–9 (PHQ-9) [55]; (2) had an indication of
suicidality, which is defined as having a score >2 on the PHQ-9
item 9 and having a score ≥1 in response to the question “In
approximately how many months during the past 12 months
did you think about how you might kill yourself or work out a
plan of how to kill yourself?” along with a response of
“somewhat likely” to “very likely” for the question “how likely
do you think it is that you will act on this plan in the next 12
months?”; (3) did not provide informed consent; and (4)
provided incomplete data at the baseline assessment.

Recruitment
Several recruitment strategies were planned to reach students.
The main recruitment method was the survey designed by
WMH-ICS, which is a standard annual survey offered to all
students enrolled in the institutes involved in Caring
Universities. As a standard option in this survey, students can
opt to receive feedback based on their screening results, and if
they opted in, they were advised to follow the intervention if
they had elevated stress levels. In addition, a website was created
and shared with all students enrolled in the institutes mentioned
previously. We also made some announcements at several
locations on campuses and university websites. Student
psychologists, student advisers, and mentors also recommended
interventions to students who might need help.

Intervention
In this study, the internet-based stress management intervention
called Rel@x was developed based on the principles of cognitive
behavioral therapy (CBT) and the transactional model of stress
[56]. This intervention was cocreated with university students
through several focus groups to inquire about their experiences
with stress and their preferences for a web-based stress
management intervention that suited their needs.

It consisted of 5 main sessions, each designed to last
approximately 60 minutes on a weekly basis. However, students
were allowed to follow at their own pace and frequency based
on their preferences. The intervention started with a general
introduction about how to use the platform and by setting
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expectations for Rel@x. Following the introduction session,
students continued the sessions in a predefined order. The
sessions covered the following topics, respectively: (1)
psychoeducation about stress, (2) coping skills and emotion
regulation, (3) cognitive restructuring, (4) problem-solving
strategies, and (5) reviewing the stress responses and setting
future goals. Each session was built upon the previous one;
therefore, to continue to the next session, participants must have
completed the previous session. The core sessions were defined
based on the theoretical foundations of the intervention (ie, CBT
and the transactional model of stress) and previous studies
[56-58]. The theoretical background of the intervention suggests
that identifying cognitive appraisals of the stressor and one’s
coping skills and disputing maladaptive thoughts around them
lead to symptom change. The information and strategies related
to these mechanisms were mainly provided in the first 3
sessions. Optional sessions were provided covering more
specific topics related to university life including adapting to a
new culture, assertiveness, time management and
procrastination, and building a healthy lifestyle. Students could
choose their own pace for completing the sessions; however,
completing each session weekly was recommended to process
the information and complete the assignments provided at the
end of each session.

A stress diary and stress tracker in which participants can rate
their stress levels using emoticons were embedded for
monitoring the stress levels periodically as add-on features to
the intervention. Screenshots of the intervention can be found
in Multimedia Appendix 3.

Guidance
The e-coaches providing guidance for the intervention were
trained (research) master’s students in clinical psychology and
third-year clinical psychology Bachelor’s students at the end
of the second semester at Vrije Universiteit Amsterdam. The
qualifications and selection procedure of the e-coaches are
explained in detail in the protocol paper [51]. Each participant
was able to choose their own e-coach based on their profiles.
Participants could also choose to be anonymous to their e-coach
if they preferred. After completing each session, participants
received written, personalized feedback from the e-coach within
3 to 5 days. The e-coaches provided motivational feedback to
facilitate adherence, but they were not instructed to deliver any
CBT-related therapeutic content. We provided training to the
e-coaches and monitored their performance during the
supervision meetings to maintain a clear distinction between
their clinical knowledge and their role as an e-coach. In addition
to guidance from the e-coach, participants who were inactive
in the intervention for 2 weeks received an automated email to
their provided email address as a reminder to increase adherence.

Outcome Measures

Primary Outcomes
In this study, the primary outcomes were satisfaction with the
intervention and usability (ie, the extent to which the
intervention is perceived as easy to use in terms of instructions
and learnability of the system). The Client Satisfaction
Questionnaire–8 (CSQ-8) was used to measure the level of

satisfaction [59]. It includes 8 questions regarding the overall
evaluations of the intervention. The questions are rated on a
4-point Likert scale (with a sum score range from 8-32), and
high scores correspond to high satisfaction. CSQ-8 has
demonstrated good psychometric characteristics [45].

The System Usability Scale (SUS-10) was applied to assess
usability [60]. It is a 10-item self-report scale (sum score ranges
from 0-100), and high scores represent great usability of the
intervention. It has high validity and reliability [61].

Regarding adherence, we calculated the number of students
who registered for the intervention and continued the core
sessions of the intervention. In this study, completion of at least
3 sessions out of 5 was deemed to be sufficient to expose the
core elements of the intervention, and that is why we refer to
these as “core sessions” as explained previously. Therefore,
students who discontinued the intervention within the first 3
sessions were classified as noncompleters.

Secondary Outcomes
The secondary outcomes of this study included perceived stress,
depressive symptoms, quality of life, and adherence.

The PSS-10 was administered to measure the stress level of the
students. It is a 5-point Likert scale, with scores ranging from
0 to 40 [54].

Depressive symptoms were measured using PHQ-9, which has
a 4-point Likert scale. The highest score on PHQ-9 is 27, and
high scores represent high levels of depressive symptoms [55].

Quality of life was assessed using the EQ-5D-5L [62]. An index
value (EQ-5D-5L index) could be calculated based on 5
dimensions related to the quality of life, namely, mobility,
self-care, usual activities, pain or discomfort, and anxiety or
depression. Using the EQ-5D-5L Visual Analogue Scale,
participants were asked to rate their perceptions about their
overall health ranging from 0 (worst health) to 100 (best health).

All scales used in this study are validated tools that yielded high
reliability in previous psychometric evaluations [63,64]. In this
study, Cronbach α coefficients were calculated to evaluate the
reliability of the assessment tools at the pretest and posttest
assessments. The results indicated good internal consistency
for CSQ-8 (α=.90), SUS-10 (α=.85), PSS-10 (α=.84), and
PHQ-9 (α=.79), whereas EQ-5D-5L showed moderate internal
consistency (α=.61) at posttest measurements. At the pretest
measurements, we found low to moderate Cronbach α for
PSS-10 (α=.58), PHQ-9 (α=.70), and EQ-5D-5L (α=.62).
Moreover, all questions and scales in this study were provided
in both English and Dutch languages, and students could choose
their preferred language.

Additional Measures
We asked participants to evaluate their perceptions about the
therapeutic alliance with the e-coach using the Working Alliance
Inventory for Internet Interventions (WAI-I) [65]. WAI-I
consists of 12 items, and participants could rate each item on a
5-point Likert scale. High scores indicate high quality of
relationship with the e-coach. 
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Moreover, at the end of each session, participants rated the
usefulness of the session on a scale from 0 (not useful at all) to
100 (very useful). Following this, they shared their evaluations
of the specific session, answering several questions developed
for another study [66] (Multimedia Appendix 4).

For noncompleters, we sent a questionnaire inquiring about
their reasons for not continuing (Multimedia Appendix 5) in
addition to posttest assessments. Participants could select
multiple reasons for discontinuation.

In addition, during the pretest assessment, participants’
sociodemographic characteristics including age, sex, university,
marital status, and current use of formal help were collected. 

Semistructured Interviews
We conducted semistructured interviews with both intervention
completers and noncompleters. Initially, we aimed to reach
students with diverse scores on CSQ-8, SUS-10, and PSS-10.
However, owing to a very low response rate, we conducted
interviews based on the accessibility and availability of the
students. During interviews, a separate question list was used
for each group. For the interviews with completers, we used the
revised version of the questions that were developed for another
study [67]. We also prepared a question list for noncompleters.
All questions are available in Multimedia Appendix 6. 

Data Analysis
We used SPSS (version 25; IBM Corp) for the quantitative
analyses. We examined the baseline sociodemographic and
clinical characteristics of the whole sample, study completers
(ie, participants who completed the posttest assessment) versus
noncompleters (ie, participants who did not complete the posttest
assessment), and intervention completers (ie, participants who
followed at least 3 sessions out of 5) versus noncompleters (ie,
participants who completed <3 sessions). Depending on the
type of the outcome variable (ie, continuous vs categorical) and
the normal distribution indications for the continuous variables,
we used the chi-squared test, independent sample t tests, or
Mann-Whitney U test to examine the potential differences
between study completers versus noncompleters and intervention
completers versus noncompleters at the baseline assessment. 

We calculated the descriptive statistics for our primary outcomes
of client satisfaction (CSQ-8) and usability of the intervention
(SUS-10) for the whole sample and separately for intervention
completers and noncompleters. For the secondary outcomes,
we examined whether intervention completers reported
statistically significant differences between pretest and posttest
scores of perceived stress, depression, and quality of life using
paired sample t tests (2-tailed) or Wilcoxon signed rank test
depending on the indications for normal distribution. We
calculated the Cohen d effect size, interpreting the benchmarks
of 0.2, 0.5, and 0.8 as small, moderate, and large, respectively
[68]. Cohen d values were obtained by dividing the difference
between the mean scores by the SD of the difference scores
[69,70].

For qualitative analysis, we first obtained verbatim transcriptions
from the audio recordings of the interview. We conducted
inductive thematic analysis using the step-by-step approach

proposed by Braun and Clarke [71]. Following these steps, we
first familiarized the data by reading the transcripts multiple
times. Second, we generated the initial codes. Then, 2 assessors
(YA and MC) reread the transcriptions and separately identified
codes in this procedure. Third, we created tentative themes by
merging the codes that possibly have common ground. As a
fourth step, the themes were rearranged and revised more
meaningfully after discussing with other researchers with
expertise in qualitative analysis, internet-based interventions,
and mental health of university students (MD, LMdW, and EK).
Next, we finalized the definitions of each theme and subtheme.

Progression Criteria
Progression criteria are useful for assessing the feasibility
findings and deciding whether a definitive RCT could be
conducted without any changes (green), with changes (amber),
or if the trial should be stopped completely in case of concerning
situations (red). Limited guidelines exist regarding the
interpretation of the feasibility studies’outcomes. Some studies
rely on progression criteria that have been set based on metrics
of recruitment, adherence, and outcome data [72]. We
determined the progression criteria as follows:

1. At least 70% of the participants had to adhere to the core
sessions and fully complete the posttest assessments

2. Completers had to show high satisfaction (overall mean
score of CSQ-8 ≥20) and positive user experience (defined
by the overall mean score of SUS-10 >80)

3. Participants who completed the intervention had to show
significant improvement in stress scores assessed using
PSS-10 from baseline to posttest assessment.

Results

Participants
A total of 1004 students registered for the intervention from
June 2020 until March 14, 2022. Of the 1004 registered students,
436 (43.43%) met the eligibility criteria. The reasons for
exclusion were low scores on PSS-10 or high scores on PHQ-9
(229/1004, 22.81%), incomplete baseline data (202/1004,
20.12%), not giving informed consent (65/1004, 6.47%), and
still following the intervention or being moved to another
intervention in the Caring Universities project after discussing
this with the e-coach and supervision team (71/1004, 7.07%).

The average age of the whole sample was 22.89 (SD 0.17) years,
and most participants were female (382/436, 87.6%). More than
half of the students were from the Netherlands (272/436, 62.4%),
whereas other students were from various other countries,
mainly from Europe (136/436, 31.2%). Approximately half of
the participants (203/436, 46.6%) were master’s degree students,
and the remaining were primarily undergraduate students
(223/436, 51.1%). Most students (367/436, 84.2%) reported not
currently receiving professional help. Further details are
provided in Multimedia Appendix 7.

Among the students who met the eligibility criteria, 29.6%
(129/436) did not start using the intervention despite showing
interest. Approximately half of the noninitiators did not activate
their account (62/129, 48.1%), whereas others activated their
account but did not open the intervention page (50/129, 38.8%)
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or quit the intervention before completing the introduction
session (17/129, 13.2%). Table 1 shows the details about the
uptake and completion rates for each session.

Of all students who initiated the intervention, more than half
(204/307, 66.4%) discontinued within the first 2 sessions
(84/204, 41.2% stopped after the first session). In total, 103
students were intervention completers. The intervention
completion rate was 33.6% (103/307). However, not all
participants who completed the intervention provided the
posttest assessment. Of the 307 participants who initiated the

intervention, 79 (25.7%) were intervention completers. Only a
small number of students followed the optional sessions. Among
the 4 optional sessions, the most commonly used session was
about time management and procrastination (42/307, 13.7%).
Following this, 10.7% (33/307) of students completed the
optional session about healthy lifestyles. The sessions about
assertiveness and adaptation to a new culture session were used
by 7.5% (23/307) and 2.9% (9/307) of students, respectively.
The flowchart and detailed information regarding the number
of students who completed each session can be seen in Table 1
and Figure 1.

Table 1. Uptake of the intervention and completion rates of each session.

Participants, n (%)

Uptake of the intervention (N=436)a

374 (85.8)Account activated

324 (74.3)Intervention initiated

307 (70.4)Completed the introduction session

239 (54.8)Completed session 1

155 (35.6)Completed sessions 1-2

103 (23.6)Completed sessions 1-3

70 (16.1)Completed sessions 1-4

52 (11.9)Completed sessions 1-5

Completed the optional sessions (n=307)b

23 (7.5)Assertiveness

9 (2.9)Adaptation to a new culture

42 (13.7)Time management and procrastination

33 (10.7)Sleeping, eating, and exercising

aPercentages were calculated based on the 436 participants who showed interest in participating.
bPercentages were calculated based on the 70.4% (307/436) of participants who initiated the intervention.
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Figure 1. CONSORT (Consolidated Standards of Reporting Trials) 2010 flow diagram. PHQ-9: Patient Health Questionnaire–9; PSS-10: Perceived
Stress Scale–10.

We found no significant differences between intervention
completers and noncompleters in terms of baseline
sociodemographic and clinical characteristics except the enrolled
university and depression level. Our results suggested that
intervention noncompleters reported higher scores on PHQ-9
(mean 10.67, SD 4.26) than completers (mean 9.48, SD 3.80;
P=.01; Multimedia Appendix 7).

Primary Outcomes
The average score of students who completed the intervention
on CSQ-8 was 25.78 (SD 3.30; range 16-31), indicating good
satisfaction [45]. The mean score for SUS-10 was 86.01 (SD
10.25; range 50-100), indicating a very good or excellent user
experience [61,73]. Noncompleters reported significantly low
satisfaction (mean 22.70, SD 3.77) compared with completers
(mean 25.78, SD 3.30; P<.001; Cohen d=−0.87). Moreover,
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noncompleters reported lower usability scores (mean 80.74, SD
13.92) than completers (mean 86.01, SD 10.25; P=.01; Cohen
d=−0.50).

The adherence rate for the intervention was 33.6% (103/307).
Given that not all intervention completers provided data at the
posttest assessment, only 25.7% (79/307) of the students fully
engaged in the study protocol by completing the core sessions
and providing complete data at posttest assessment. On average,
participants completed 2.01 (SD 1.74) sessions, representing
40% of the whole intervention.

Secondary Outcomes
Participants who completed the intervention showed significant
improvements in perceived stress from baseline (mean 25.16,
SD 3.70) to posttest assessment (mean 20.66, SD 5.77; t78=7.15;
P<.001), indicating a large effect size (Cohen d=0.80).
Depression scores also significantly decreased from baseline
(mean 9.46, SD 3.77) to posttest assessment (mean 7.52, SD
4.33; t78=4.18; P<.001), yielding a moderate effect size (Cohen
d=0.47). Results also showed a moderate effect size for quality
of life (Cohen d=−0.35), from baseline (mean 0.72, SD 0.12)
to posttest assessment (mean 0.77, SD 0.15; z score=−3.18;
P=.001; Table 2).

Table 2. Changes from baseline to posttest main analysis (n=79).

Cohen dP valuez scoret test (df)Posttest assessment
score, mean (SD)

Baseline assessment
score, mean (SD)

Secondary outcomes

0.80<.001N/Ac7.15 (78)20.66 (5.77)25.16 (3.70)PSS-10a,b

0.47<.001N/A4.18 (78)7.52 (4.33)9.46 (3.77)PHQ-9b,d

−0.35.001−3.18N/A0.77 (0.15)0.72 (0.12)EQ-5D-5L-indexe

−0.74<.001N/A−6.60 (78)72.18 (15.14)57.41 (18.94)EQ-5D-5L-VASb

aPSS-10: Perceived Stress Scale–10.
b2-tailed paired sample t test.
cN/A: not applicable; 2-tailed paired sample t tests were used for the comparisons.
dPHQ-9: Patient Health Questionnaire–9.
eWilcoxon signed rank test.

Additional Measures
Among the 79 intervention completers, 75 (95%) participants
provided complete data on WAI-I (Table S1 in Multimedia
Appendix 8). The average score for WAI-I was 46.37 (SD 6.73),
and this is comparable with the results of other guided,
internet-based, or face-to-face interventions [65,74-76].

For the 5 main sessions, participants evaluated the usefulness
of the intervention positively, with average scores ranging from
75 to 83. The lowest score was for the psychoeducation of stress
(mean 74.93, SD 17.76), and the highest score was for the
cognitive restructuring session (mean 82.83, SD 12.20; Tables
S2 and S3 in Multimedia Appendix 8). Students reported
moderate usefulness for the optional sessions (Tables S2 and
S4 in Multimedia Appendix 8).

Among all the 333 intervention noncompleters, 42 (12.6%)
students replied to the survey inquiring about the reasons for
discontinuation. The most common reasons were loss of interest
or motivation (23/42, 55%), lack of time (18/42, 43%),
preference for another source of help (13/42, 31%), not being
able to find the needed information in the intervention (9/42,
21%), and perceiving the intervention as very demanding (6/42,
14%; Table S5 in Multimedia Appendix 8).

Results of the Semistructured Interviews

Overview
We conducted semistructured interviews with 11 participants
who completed at least 3 sessions of the intervention and 7

participants who started using the intervention but discontinued
the intervention within the first 3 sessions. Each interview lasted
approximately 30 minutes. As a result of the qualitative analysis,
we generated four overarching themes that are associated with
the feasibility and acceptability of the intervention: (1)
considerations of initiating the intervention, (2)
intervention-related factors influencing user experience, (3)
appraisals of experienced support by the e-coach, and (4)
personal factors interfering with the user experience. We also
generated a theme representing the users’ suggestions for
improvement of the intervention. Here, we provide the key
highlights of each theme, and extended explanations are
available in Table S1 in Multimedia Appendix 9.

Considerations of Initiating the Intervention
This theme describes the preintervention experiences of the
students initiating the intervention. Students highlighted the
importance of the heightened perceived need for the
intervention. The timing of the intervention was influential for
initiation as several students reported that they started the
intervention particularly when they were experiencing a stressful
period. A participant reported the following:

I do think the program came at a very good time for
me because at the moment, at that time, I was very
stressed, it was the end of the year. So there were a
lot of things to do with exams and my work and my
job. So a lot of things came together and had to be
arranged and done. So at that time, I was very
stressed out and it was very helpful to arrange some
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things for myself, and the modules really helped with
that. [Completer 1]

External factors such as referral from the student psychologist
or screening results facilitated the uptake of the intervention for
some students. Some started the intervention without clear
expectations. The accessibility and flexibility of the intervention
and the presence of guidance were also identified as important
factors influencing their decision to start the intervention.

Intervention-Related Factors Influencing User
Experience
Students expressed a variety of elements related to the
intervention and its features that affected their experience. The
attractiveness of the user interface, usability of the intervention
and its features, relevance of the content, convenience of the
tailoring and personalization, and helpfulness of the intervention
were identified as the prominent factors affecting their overall
experience.

In general, students found the intervention to be visually
attractive. Many evaluated the intervention as easy to use and
not very demanding. In contrast, some students, particularly
noncompleters, considered the intervention to be challenging
because of the time and effort required to complete it. Most
students found the intervention to be relevant and helpful. Some
students shared the positive effects of the intervention, such as
increasing awareness, improving their stress symptoms, and
obtaining more positive attitudes toward seeking formal help
or taking action to see a mental health professional. However,
some students mentioned a mismatch between their needs and
the intervention’s content. For instance, some students reported
that they needed more concrete stress management techniques,
whereas others reported their changing objectives for dealing
with low mood instead of high stress. A few students commented
about the lack of novelty or practical activities as the negative
aspect of the intervention.

Generally, students appreciated the flexibility of the intervention
and its adjustable features such as the availability of optional
sessions. However, some students mentioned the need for more
advanced personalization components, particularly regarding
the adjustable length and content of the intervention and the
feedback provided by the e-coach. Perceived lack of interaction
was another criticism, as some students underscored the need
for more communication (eg, face-to-face interaction or more
frequent or synchronous conversations with the e-coach).

Appraisals of Experienced Support From the e-Coach
This theme represents the students’ experiences with the
received support. The central focus of this theme is to what
extent and in what way they felt supported by the e-coach.
Students reported emotional support and informational support.
Many valued the e-coach’s feedback and encouragement, but
a few students expressed skepticism toward the professionalism
of the e-coach. For example, a participant reported her concerns
as follows:

I know she [e-coach] would understand this, but
maybe her expertise that I feel like...not for me or
something. So maybe that also plays a role.... I think

it’s pretty good but like she felt a little bit too young
and a little bit too less experienced about my problems
I’m having. [Dropout 4]

Personal Factors Interfering With the User Experience
This theme includes the personal aspects that might affect
intervention experiences. Students mentioned that having a busy
schedule and lack of motivation were barriers to intervention
use. Some students also reported discontinuation because of the
lack of perceived need for a stress-related intervention, whereas
a few reported the need for more personalized or extended help
such as individual psychotherapy.

Suggestions for Improvement of the Intervention
This theme was generated based on the students’
recommendations for optimizing the intervention and enhancing
the user experience. The recommendations were made based
on four aspects: (1) enhancing the attractiveness of the user
interface and improving usability, (2) optimizing the intervention
content, (3) improving support and interaction, and (4)
improving the implementation and integration of the
intervention. Although most participants reported high
satisfaction with the user interface, a few students suggested
the option for selecting different layouts, such as having a more
minimalistic outlook. Students shared their suggestions for
enriching the content by adding more practical activities with
increased variety in terms of length and optional sessions. Some
students suggested increasing social interaction, for instance,
by adding a forum page, increasing communication with the
e-coach, and organizing face-to-face meetings with the e-coach.
Finally, students had recommendations for the implementation
of the intervention, such as an integration of the internet
interventions into a broad context within the higher education
setting where other student services are interconnected.

Discussion

Principal Findings
This study aimed to investigate the feasibility, acceptability,
and adherence of a new internet-based stress management
intervention supported by an e-coach for university students
with high levels of stress. The students reported high satisfaction
and usability of the intervention. Students who completed the
intervention showed medium to large positive effects for
perceived stress, depression, and quality of life from baseline
to posttest assessment. However, low adherence rates indicate
possible challenges, which might jeopardize the maximal use
of the intervention. On the basis of our progression criteria and
qualitative findings, our feasibility trial was deemed to be amber,
meaning that some modifications in the protocol are required,
especially to increase adherence rates before progressing to the
definitive RCT. Findings from the qualitative analyses provided
some important insights about how to improve the impact of
the intervention targeting factors at the individual (eg, increasing
motivation and using facilitators for uptake and use),
intervention (eg, improving flexibility and personalization,
increasing interaction, and integrating mental health
professionals when needed), and organizational levels (eg,
integrating student services and promoting the intervention).
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Comparison With Previous Studies
Similar to our results on satisfaction, other studies reported that
university students with different mental health problems
reported high satisfaction levels with internet-based
interventions [77,78]. Our finding regarding intervention
usability also was comparable with those of similar interventions
for stress in university students [79,80]. As expected, the
internet-based intervention for stress management appeared to
be suitable for university students. In addition to scores on
satisfaction and usability, the dropout rate could be a marker of
the acceptability of the intervention. Worldwide, internet-based
interventions for psychological disorders yielded dropout rates
between 2% and 83%, with a mean score of 31% [81]. Although
the dropout rate of 74.3% (228/307) in our study aligns with
this range, it is still high when compared with other
internet-based stress management interventions focusing
primarily on university students with high levels of stress
[29,82,83] and digital mental health interventions for children
and adolescents [84] in which dropout rates were found to be
up to 30%.

A myriad of factors, including personal variables, intervention
or technology features, and contextual circumstances, can play
roles in low adherence [31,85-87]. In addition, reasons for
discontinuation may differ according to the time point of the
dropout [88]. For instance, in our study, 25.7% (112/436) of
the students did not start the intervention after registration. This
refers to preintervention dropout, commonly observed in
psychological interventions, particularly in eHealth interventions
[28,81,89]. Theoretical models explaining health behaviors and
previous studies of adherence suggest that low motivation,
feeling not ready to change, lack of perceived need, or perceived
costs of following the intervention (eg, feelings of discomfort
during behavior change and required time and effort) could be
barriers to initiating the intervention [85,90-93]. In this study,
the reasons for preintervention dropout remained unclear.

Provision of incentives, such as financial compensation or course
credit, is widely used to stimulate intervention or study
adherence. Although some studies showed a positive effect of
such external rewards on the likelihood of increasing
engagement, systematic reviews revealed mixed findings
[26,94,95]. For example, a study found that commitment to the
intervention may not be associated with financial compensation
[95]. Another meta-analysis of digital interventions for
university students found a significant association between the
absence of compensation and high effect size [26]. Therefore,
the use of incentives is a contentious issue and, possibly, is not
the silver bullet that can prevent dropout.

Among the students who started the intervention, discontinuation
usually occurred during the first 2 sessions, meaning that many
students were not exposed to the core part of the intervention.
Our qualitative data and dropout survey demonstrated that the
interplay between personal and intervention characteristics plays
a key role in dropout at this stage. Regarding personal reasons,
having a busy schedule was reported as a top barrier. Although
internet-based interventions are renowned for their flexibility
and easy access regarding time and place, time constraints still
appear to be a challenge to keeping participants in the

intervention [85,93]. Students in higher education might not
prioritize intervention use among heavy workloads, increased
study or life responsibilities, and external demands (eg,
submitting an assignment on time). This also raises questions
about whether single-session or one-at-a-time therapy
approaches could be an alternative way for some students.
Although there is recent evidence accentuating the possibility
of compressing multiple-session interventions into single-session
interventions, more studies should be conducted to gain more
knowledge about this topic [96,97].

Change in symptom severity, referring to the continuum from
improvement in the negative state to worsening symptoms,
could be another factor that influences adherence [98]. Some
students might quit the intervention at an early stage because
they might promptly gain some benefits, as findings showed
that even brief psychoeducation about stress might result in
positive effects for some participants [99,100]. Alternatively,
the underlying reason for dropout for some students can be
worsening symptoms because of the intervention itself or general
symptomology changes [31,101]. Face-to-face or blended
interventions could fit better with their augmented symptoms
than an internet-based intervention, as we know that some of
them started individual therapy.

Although some students reported the benefits of existing
personalization components of our intervention, we identified
that students generally preferred more advanced personalization
elements. Offering adjustable content or features based on user
preferences is essential in designing eHealth interventions [102].
The provision of such flexibility could align with the
developmental characteristics of young populations, as it
reinforces autonomy [103]. In this study, several students
commented about the importance of increasing the diversity of
optional modules and case examples, providing more extended
communication with the e-coach, and offering stress
management exercises of varying lengths as alternative ways
to increase personalization.

Some students also felt the need for more interaction not only
with e-coach but also with other users by integrating forums
into the intervention, where students can disclose themselves
and exchange ideas. Various theoretical models, such as
Persuasive System Design [102], Behavior Change Model for
Internet Interventions [87], and Behavioral Intervention
Technology Model [104], asserted that social support
components in eHealth interventions may increase adherence
to and impact of the intervention. Although interactive
components could evoke a sense of relatedness, which is a
fundamental psychological need [105,106], and students might
feel more supported or understood, the effects of such
supplementary components remain unclear [107-109].

Another important factor affecting the user experience was the
content of the intervention. We found that most completers
evaluated the content as relevant and helpful. Relevance of the
information was found as an important factor in adherence to
and user experience with eHealth interventions [31]. However,
some students, particularly noncompleters, addressed the
demandingness of the intervention in terms of exercises and
length, insufficient number of practical activities, and lack of
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novelty of the content as drawbacks. Some students (eg,
psychology students) might be already familiar with the content,
and this might have evoked feelings of, for example, boredom.
This, once more, brings the importance of personalization to
the agenda, which is a critical element in meeting the
heterogonous needs of university students.

Although this project was not designed for the pandemic
circumstances, the COVID-19 pandemic occurred during the
implementation. Therefore, while interpreting these findings,
we should not neglect the contextual factors that might affect
the user experience. As we captured in the interviews, some
students voiced that they would have preferred to seek help
from in-person resources instead of an internet-based
intervention if there had been no pandemic restrictions.
Similarly, conducting almost all educational and extracurricular
activities in the web-based environment possibly influenced
adherence. For example, studies have pointed out that students’
stress levels increased during the pandemic, which was found
to be associated with difficulties in balancing study and life
[110,111]. Among these factors, students might be overwhelmed
by online activities, which can cause screen fatigue and
reluctance to follow internet-based interventions.

In general, we observed low levels of engagement with the
optional sessions, although qualitative findings showed that
students wished for more optional sessions. Adaptation to a new
culture had the lowest completion rates by far. This session
could be very specific to international students and our sample
predominantly consisted of domestic students. Another
explanation could be that international students could have
already acquired this knowledge from other events organized
by the university. In the main sessions, students generally did
not follow sessions 4 and 5, possibly because they lost interest
toward the end of the intervention or they had already gained
specific skills in the core sessions.

By blending the results from other studies with our findings,
some recommendations can be provided for optimizing our
intervention. Students with high stress might benefit from the
internet-based stress management intervention; however,
keeping them in the intervention is challenging. Therefore, a
priori strategies should be planned and implemented to sustain
successful engagement. Extended personalization should be
provided, as participants might have assorted preferences, needs,
and backgrounds, consistent with other studies [112-114]. This
could be achieved by improving the diversity of optional
modules, which cover the topics of different stress sources, and
integrating enriched opportunities such as adjustable content
and activities. To increase adherence, sending notifications as
a reminder seemed to be an effective approach; however, as
some students reported, email reminders could be easily missed.
Push notifications (eg, user’s selection of preferred time,
modality, or frequency) could be studied further to find the most
effective method.

A strategy could be to alter the modality and frequency of
communication with the e-coach. Considering the required
resources for providing extended communication, the impact
of other types of guidance, for example, guidance on demand,

should be investigated. Future studies should tackle the impact
of on-demand guidance, given the evidence of its effectiveness
in previous studies [115,116]. As some students reported their
dropout reason as the absence of mental health professionals,
building a stepped-care framework where students can
communicate with a mental health professional when needed
could be a good alternative [117]. In addition, an online forum
where users can share their ideas about stress and its
management should be tested.

Limitations
Our study is not free from limitations. First, the dropout rate
was high, potentially threatening the internal and external
validity of the study. Therefore, our results require careful
interpretation. Moreover, the vague dropout reasons of students
who showed interest but did not start the intervention limit our
knowledge about intervention use. Both quantitative and
qualitative data should be collected to understand preintervention
dropout reasons during the future application of our intervention.
Second, the sample mainly consisted of female students.
Therefore, the understanding of the experiences of other genders
is limited. Future studies should include a broad representation
of gender categories, encompassing the entire gender spectrum.
Third, although it was beyond the scope of this study, it is
important to acknowledge that the single-arm study design
provides us with restricted information about the intervention
effects. The observed improvements could be attributed to
various random factors or the regression to the mean.
Consequently, the interpretation of the symptom change
captured from baseline to posttest assessment should be
interpreted with caution. As a next step, after optimizing the
intervention, we plan to move forward by conducting an RCT
in which we test the effects of the intervention in comparison
with the control group and perform analysis with the
intent-to-treat principle to mitigate potential bias arising from
dropout. Fourth, we did not set an exclusion criterion regarding
the maximum age of students; however, we acknowledge that
stress experiences could differ in older versus younger students.
Such potential difference could be reflected in the intervention
in a more salient way, for example, by enriching the intervention
with examples or optional sessions that address the unique
problems of different age groups.

Conclusions
In conclusion, the internet-based stress management intervention
seems to be feasible, acceptable, and plausibly effective,
especially for those who had time and intrinsic motivation to
follow the intervention. The high dropout rate signals a need
for intervention amendments to increase adherence. Several
suggestions have been made to improve the intervention,
including increasing human support, incorporating a mental
health professional, and integrating more practical exercises
into the platform. Particularly, qualitative data obtained from
lived experiences could provide a rich seam of information to
understand the variety of user experiences fully. This can help
us determine prudent and user-centric strategies for efficient
intervention delivery.
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