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Abstract: College and university students across the United States are experiencing increases in
depressive symptoms and risk for clinical depression. As college counseling centers strive to address
the problem through wellness outreach and psychoeducation, limited resources make it difficult to
reach students who would most benefit. Technology-based prevention programs have the potential
to increase reach and address barriers to access encountered by students in need of mental health
support. Part 1 of this manuscript describes the development of the Willow intervention, an adap-
tation of the technology-based CATCH-IT depression prevention intervention using a community
participatory approach, for use by students at a women’s liberal arts college. Part 2 presents data from
a pilot study of Willow with N = 34 (mean age = 19.82, SD = 1.19) students. Twenty-nine participants
(85%) logged onto Willow at least once, and eight (24%) completed the full intervention. Participants
positively rated the acceptability, appropriateness, and feasibility of Willow. After eight weeks of use,
results suggested decreases in depressive symptoms (95% CI (0.46–3.59)), anxiety symptoms (95% CI
(0.41–3.04)), and rumination (95% CI (0.45–8.18)). This internet-based prevention intervention was
found to be acceptable, feasible to implement, and may be associated with decreased internalizing
symptoms.

Keywords: depression prevention; college students; technology-based intervention; intervention adap-
tation

1. Introduction

Depression presents a significant and increasingly common problem for students
on college and university campuses across the United States. According to a review by
Ibrahim et al. (2013), the rate of depression among college students ranges from 10 to
85%, with a mean prevalence of 30.6%. A 2019 report of the American College Health
Association’s National College Health Assessment (ACHA-NCHA) indicates that 45.1%
of college students report they “felt so depressed that it was difficult to function” in the
past 12 months, an increase from 36.1% in 2015 (American College Health Association
2015, 2019). This assessment also reports that 20.0% (22.5% female, 11.7% male) of college
students were “diagnosed or treated by a professional” for depression within the past
12 months, an increase from 14.9% (17.0% female, 9.3% male) in 2015 (American College
Health Association 2015, 2019). Moreover, a recent analysis of 5 years of national data
from college counseling centers reveals increasing rates of depression symptoms, anxiety
symptoms, and suicidal thinking among students on campus (Xiao et al. 2017). This
literature suggests that depression risk and depression diagnoses among college students
are increasing and represent a significant challenge for young adults.

Among college students with a diagnosed mood disorder or with elevated symptoms
of depression, fewer than half seek mental health treatment (Blanco et al. 2008; Eisenberg
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et al. 2007). The low rate of help-seeking behaviors among college students may be partially
explained by students’ perceptions of public stigma, lack of time, or privacy concerns, as
well as a lack of concern about their symptoms (Eisenberg et al. 2009; Hunt and Eisenberg
2010). Data also suggest that students from certain demographic groups are particularly
unlikely to access mental health services, including students from lower socioeconomic
backgrounds, and students who identify as Asian or Pacific Islander (Eisenberg et al. 2007).
Finally, most campus counseling centers are already overwhelmed with demand. Directors
of counseling centers report increased numbers of students who require mental health
support and increased demand for mental health services. As a result, they have expanded
their external referral networks, increased counseling staff, and resorted to waitlists and
limits on the number of sessions in order to manage students’ needs (Gallagher 2014; Xiao
et al. 2017).

Technology-based interventions have the potential to address many of the concerns
expressed by students with depressive symptoms who are reluctant to seek mental health
support at their campus counseling centers or are unable to access support due to limited
resources at counseling centers. These interventions offer several distinct advantages over
more traditional face-to-face approaches, including easy access, privacy, personalization,
and decreased cost (Munoz et al. 2010; Van Voorhees et al. 2010). In fact, technology-based
interventions are non-consumable, which means that, once developed, they can be used
repeatedly, and globally, without losing their preventive power. They may also be accessed
by multiple people simultaneously (Munoz et al. 2010) without cost to people who may
otherwise not have the resources for the prevention or treatment of depressive symptoms.

To date, while a handful of internet-based depression intervention programs have
been developed for adolescents and young adults, these programs have been associated
with only small to moderate effect sizes over relatively short follow-up intervals (Abuwalla
et al. 2018). Such intervention programs are being implemented across college campuses in
the United States, but these programs generally focus on decreasing symptoms in students
already diagnosed with clinical depression rather than preventing the onset of clinical
depression among students with subthreshold symptoms of depression (Davies et al. 2014).
Technology-based prevention programs, which aim to identify individuals who are at risk
and provide them with skills and resources in order to prevent the onset of disease, have
been found to be an effective method of decreasing disease burden (van Zoonen et al. 2014).
While low-intensity, online interventions for depression have been found to be as effective
as traditional interventions, few preventive interventions have been developed for and
evaluated in the college student population specifically (Cook et al. 2019; Furukawa et al.
2021; Harrer et al. 2019).

Developed initially for use in primary care, the CATCH-IT (Competent Adulthood
Transition with Cognitive Behavioral Humanistic and Interpersonal Training) intervention
is a self-guided prevention intervention resource targeting adolescents at risk for depres-
sion (i.e., experiencing depressive symptoms below the threshold needed for a diagnosis
of clinical depression). CATCH-IT is based on a theoretical model of strengthening indi-
vidual coping using internet-based learning, and it incorporates character stories, peer
videos, and design elements to meet current social media standards. CATCH-IT includes
14 web-based modules and a motivational interview to engage adolescents. Modules teach
strategies from Behavioral Activation, Cognitive Behavioral Therapy (CBT), and Interper-
sonal Psychotherapy (IPT), as well as relaxation techniques. The preventive program aims
to help symptomatic adolescents at risk for clinical depression to increase healthy activities,
develop skills to maintain a flexible and balanced cognitive style, improve interpersonal
relationships, and engage more positively in their community.

Preliminary studies reveal that the CATCH-IT intervention is acceptable to adoles-
cents from a range of social, economic, and racial backgrounds, and that the use of this
intervention is associated with long-term decreases in depressive symptoms and disor-
ders at follow-up intervals ranging from 6 to 12 months (Van Voorhees et al. 2008, 2009).
Specifically, a clinical trial of the CATCH-IT intervention showed decreased symptoms
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of depression across a 12-month follow-up interval (Ip et al. 2016), and a multi-site trial
revealed that the CATCH-IT program, when used by adolescents who presented with
elevated symptoms of depression (i.e., at risk for clinical depression), was associated with
decreased risk for depressive disorders across a 6-month follow-up interval (Gladstone
et al. 2018). However, to date, the CATCH-IT intervention has not been adapted for use on
college campuses.

While not all high school graduates pursue post-secondary education, a 2017 report
found that two-thirds of U.S. high school graduates attended post-secondary institutions
(U.S. Department of Labor, Bureau of Labor Statistics 2018). Given that there are so few
evidence-based interventions available for young adults struggling with mental health
concerns, and that college and university campuses are home to the majority of young
adults in America, Hunt and Eisenberg suggest that interventions such as CATCH-IT be
adapted for college students (Hunt and Eisenberg 2010).

To this end, and consistent with the ecological validity model of program adaptation
(Bernal et al. 1995), we used a community participatory approach (Israel et al. 1998) to
develop a technology-based depression prevention program that (1) targets symptomatic
college students at risk for clinical depression and (2) could be sustained within the
existing infrastructure of the college. Community-Based Participatory Research (CBPR)
is defined by Israel et al. (1998) as “a collaborative, partnership approach to research that
equitably involves, for example, community members, organizational representatives, and
researchers in all aspects of the research process. Partners contribute their expertise and
share responsibilities and ownership to increase understanding of a given phenomenon,
and incorporate the knowledge gained with action to enhance the health and well-being
of community members.” This method is often used to adapt findings from controlled
trials to real-world interventions in diverse contexts (Wallerstein and Duran 2010). The
strengths of CBPR include incorporating community practices, beliefs, and theories that
may inform interventions; utilizing bi-directional learning and collective decision making;
developing sustainable systems and community ownership such that the intervention does
not depend on research funding; and developing trusting partnerships between researchers
and communities (Wallerstein and Duran 2010).

In this manuscript, we present in Part 1 the adaptation process we employed, and we
share data from qualitative analyses of focus groups we conducted with stakeholders in
the college community. In Part 2, we present data from an open trial pilot study of this new,
technology-based resource.

2. Part 1: Intervention Development
2.1. Introduction

The intervention development process involved six key phases, each of which in-
volved collaboration with community members and stakeholders. Phase 1 was meeting
with the college President and Dean of Students to share information about evidence-based
depression prevention and to introduce the CATCH-IT intervention as a model for adapta-
tion to the college student community. Support and endorsement from college leadership
was essential to building credibility and establishing relationships with stakeholders at
every level of the project. The college leadership provided introductions to the head of
the counseling center, members of the student life team, and other key stakeholders in the
community. Phase 2 was a series of meetings with a variety of community stakeholders,
including faculty and staff from the offices of Religious and Spiritual Life, Disability Ser-
vices, Intercultural Education, Athletics, LGBTQ+ Support, Student Wellness, and other
individual faculty members. The research team conducted semi-structured interviews
with stakeholders to find out the characteristics and needs of students, whether there is
a perceived need for a depression prevention intervention, and what key issues should
be addressed in this intervention. When describing the proposed intervention during
these meetings with community stakeholders, the importance of including a motivational
component was discussed, and stakeholders committed to providing this motivational
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support to students they referred to an online depression prevention intervention. Phase 3
consisted of a series of student focus groups aimed at eliciting key issues and challenges to
be addressed in the intervention, as well as suggestions for implementing the program on
campus. Qualitative analysis of focus groups informed the adaptation of the intervention
and will be presented in this manuscript. Phase 4 of the development process involved
direct student input. A Student Advisory Board was assembled, consisting of 14 students
who met monthly to discuss topics central to intervention development (e.g., feedback on
program content, outreach methods). Additionally, student interns were hired to assist in
drafting and revising intervention content. Phase 5 was the website creation and adaptation
of the CATCH-IT intervention content for the college student population. Phase 6 involved
the beta testing and pilot testing of the new intervention.

2.2. Methods

Davies et al. (2014) recommend utilizing qualitative methods, such as focus groups,
in order to ensure that interventions targeting college student populations meet students’
needs. Below, we provide an analysis of the data collected from student focus groups and
describe how student input informed the adaptation of the intervention.

2.2.1. Recruitment of Participants

Two recruitment strategies were used: campus-wide email advertisements and tar-
geted outreach to specific identity-based campus organizations (e.g., racial/cultural groups,
LGBTQ+, peer educators, students with disabilities). Focus groups for specific popula-
tions served the dual purposes of ensuring the representation of a broad range of student
identities, as well as providing a comfortable environment for students to discuss per-
sonal or sensitive issues. A total of 88 students (47 first-years, 15 sophomores, 8 juniors,
16 seniors) participated in 13 focus groups of approximately five to twelve students each.
Each group lasted for 60 minutes. Diverse populations represented in the sample include
African/African Americans, Asian/Asian Americans, Latinx individuals, athletes, first-
generation college students, international students, LGBTQ+ individuals, peer educators,
students with disabilities, transfer students, and non-traditional students. Student interest
in the focus groups was high, so additional sessions were scheduled to include as many
participants as possible.

2.2.2. Focus Group Protocol

Sessions were conducted following the framework for collecting focus group data
provided by Onwuegbuzie et al. (2009). In-person sessions were conducted on the college
campus, facilitated by members of the research team consisting of a psychologist and
research associate. A waiver of written informed consent, including consent to audio
record, was obtained via email prior to each focus group session. Permission to record was
requested again at the beginning of each session. Five sessions were not recorded in order
to honor students’ preferences. All participants were given $15 in appreciation of their
participation.

Facilitators led a semi-structured conversation addressing students’ positive and
challenging experiences in college and how such experiences impact mood and mental
health. Specifically, the discussions focused on three research questions: (1) What issues,
positive or negative, are central to the experience of college students at this institution? (2) What
strategies do students suggest for the implementation of an online depression prevention intervention
at this institution? And (3) What kinds of people, and what experiences should be represented in
the intervention? Recordings were transcribed, and written notes were typed for groups
that were not recorded.

2.2.3. Data Analysis

The focus group data were analyzed using a thematic analysis approach as described
by Braun and Clarke (2006, 2012). To begin, Researcher 1 read and annotated the dataset,
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inductively generating a preliminary list of codes. Then Researchers 1, 2, and 3 indepen-
dently coded two transcripts using the codes generated by Researcher 1. Codes were not
mutually exclusive, and each response could contain multiple codes. Together, all three
researchers compared their coding and reconciled discrepancies by clarifying and editing
the codes. With the revised list of codes, all three researchers independently coded two
additional transcripts. Intercoder reliability was calculated to protect against investigator
bias, using Miles and Huberman’s (1994) formula: number of agreements divided by the
sum of agreements and disagreements. The resulting rate of intercoder reliability was
0.92. The remaining eleven transcripts were divided between the researchers and coded
independently. Researchers reviewed the coded data to identify areas of similarity and
overlap between codes and to generate themes. The themes that were both prevalent and
salient to the research questions were included in the results.

2.3. Results

Participants provided detailed information about their experiences as students at this
institution, with particular regard to impact on mental health as well as suggestions for
the adaptation and implementation of the intervention. They talked openly about positive
experiences as well as challenges they and their peers have experienced related to academic
and social pressure, navigating on-campus resources, and the needs that a depression
prevention intervention could serve within the community. Upon categorizing the diverse
responses to discussion topics, themes emerged and are presented within the three central
research questions. Examples of direct quotations from the focus groups relating to these
themes are available in Table S1.

2.3.1. Research Question #1: What Issues, Positive or Negative, Are Central to the
Experience of College Students at This Institution?

Academic Pressure. Many participants took pride in the institution’s academic rigor
and praised the faculty. Students also reported struggles to earn good grades, find time
to complete all of their work, and get enough sleep. The concept of “stress culture” was
named in nearly all focus groups, meaning a culture in which stress is normalized as a
necessary element of academic success. Academic pressure was also described in the form
of perceived judgment by peers and competition between students, which reportedly feels
isolating to some students, making it difficult to seek out support from their peers.

Financial Stress. Participants shared how socioeconomic status impacted multiple
elements of the student experience, from securing campus jobs to balancing work and
academics, participating in social life, and meeting family expectations. Some students
with jobs on campus discussed feeling overwhelmed by having to manage time between
work, academics, extracurricular activities, and family responsibilities and noted the gap
between students who work and students who do not have jobs. Some students noted the
burden of financial stress on campus as well, mentioning social stratifications based on
financial limitations.

Access to Resources. Participants noted a desire to locate and utilize more of the
available resources at the institution, but they identified barriers to doing so. Namely,
some students did not know that certain resources were provided to students or they
were unsure where to find the resources they needed. In some cases, students found
existing resources insufficient for their needs. Another participant felt that the college
is now making progress supporting first-generation and underrepresented students and
encouraged the continuation of efforts to support such students. Participants suggested
that the online intervention should incorporate a centralized comprehensive list of existing
resources that could help students in times of need.

The Community. The subject of campus community emerged as a theme with both
positive and negative implications. When the idea of the community came up in a positive
light, participants spoke to the support they receive from faculty, deans, residence advisors,
and peers. They also reported feeling empowered, respected, and inspired by others in the
community. Some negative aspects of community culture, which impacted mental health,
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were cited as well. For example, students shared experiences of being ‘misgendered’ by
professors who refused to use a student’s stated pronouns. Participants also discussed
instances of feeling excluded on campus, citing selective student social organizations.

Physical Environment. The physical campus environment was celebrated for its
beautiful scenery, which students said had a positive effect on their mood. In addition to
the beauty of the campus, participants felt safe on campus, reporting feeling comfortable
keeping dorm rooms unlocked, leaving personal belongings unattended in public spaces
on campus, and walking through campus late at night. Some students also found the
campus isolating because of long walks between buildings, the distance from the nearest
big city, and lack of social spaces. Some students expressed discomfort in the college
town in which the campus is situated, noting they sometimes feel unwelcome by the local
community.

2.3.2. Research Question #2: What Content Should the Intervention Cover, and How
Should the Intervention Be Delivered?

Content to Include. Many students advocated that the intervention should teach
specific skills and strategies, rather than provide general advice. For example, students
asked for guided writing activities, time management skill building, strategies for balanc-
ing responsibilities, and relaxation methods. Participants criticized other mental health
resources for being standardized, general, and providing only superficial advice focused
on ‘self-care,’ and they discussed their preference for concrete strategies and steps to take
to improve low mood. Participants also overwhelmingly suggested that psychoeducation
be included in the intervention, noting that many students have trouble identifying that
they may be struggling and may need support.

Likewise, participants suggested that the intervention incorporate examples of student
stories that could help students to feel less alone in their struggles. Participants asked for
the intervention to feature a compilation of resources that students often need when they
are struggling, so that it is easier to find help during hard times. For example, a participant
suggested including guides for communicating with professors to ask for extensions.

Development and Implementation. Much of the feedback participants provided
related to the process by which the intervention would be developed, introduced to the
student body, and utilized by students. Participants were supportive of the private, flexible,
and accessible nature of the intervention, as it offered an option very different from in-
person counseling and could be used for short periods of time at the user’s convenience.
Participants also found it meaningful to know that the intervention is rooted in evidence-
based strategies. Participants suggested that these qualities be highlighted in the campus
introduction to the intervention and rollout for the purpose of attracting students to
use it. A key suggestion from participants was that the intervention development and
implementation be driven by students. They suggested involving peer leaders in the
roll-out of the intervention and responded well to the idea of a Student Advisory Board
that would help to develop and approve the intervention content. It was important to
participants that the online depression prevention intervention be differentiated from
the college counseling center. However, students did suggest emphasizing the fact that
intervention users would be connected to a point-person at the college, as participants felt
that human connection would be important to supplement the online program.

2.3.3. Research Question #3: How Can the Intervention Best Reflect and Address the
Diversity of the Student Population?

Diverse Personal Experiences. A key goal of the project was to customize the in-
tervention for the student community at this particular college. We asked focus group
participants what topics and common experiences should be represented within the inter-
vention. Participants suggested including representations of students who are dealing with
mental illness or managing the implications of physical, chronic, and invisible illnesses or
diseases. Participants also recommended that the intervention include stories of students
with diverse family backgrounds or those managing problems in their family life at home.
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Other suggested topics include homesickness, relationship problems, academic struggles,
holding a leadership position, and navigating major transitions such as starting college or
preparing to graduate.

Self-Identification. The focus groups generated a long list of identities and traits that
participants felt should be represented in the intervention. These characteristics included
racially and ethnically diverse students, students who identify as LGBTQ+, international
students, first-generation college students, transfer students, religious students, low-income
students, and athletes.

2.4. Discussion

Analysis of data from the student focus groups illuminated common experiences and
core values of students at the college that were central to the development and imple-
mentation of a depression prevention intervention. Participants highlighted elements of
student life that can impact mental health, including a high-stress academic environment,
financial hardship, challenges accessing and utilizing resources for support on campus,
social exclusivity, discomfort in the local college town, supportive faculty, helpful peer
residence advisors, engaged student body, empowering community environment, and the
scenic campus. The focus groups also generated feedback on specific features students
would like to see in the intervention, (i.e., specific skill-building strategies, psychoeduca-
tion, and a resource list), suggestions for the implementation of the intervention on campus
(i.e., including student involvement, connection to a live person for support, emphasis of
evidence-based strategies, privacy, flexibility, and use of example student stories) and repre-
sentation within the intervention, including diverse personal experiences and demographic
identities.

Feedback from stakeholders and focus group participants was used to develop the
intervention, an adaptation of the CATCH-IT intervention targeting students at a north-
eastern liberal arts college. The adaptation process involved taking the content, references,
language, and imagery targeted for the adolescent audience and replacing it with alterna-
tives appropriate for the social, intellectual, and developmental needs of college students.
We honored students’ suggestion that the process be student-driven. Thus, students were
involved in the most significant modifications—student interns created campus-specific
resource lists to be featured in the intervention, wrote video blog scripts, created characters
that represented the diverse characteristics suggested by focus group participants, acted in
the video blogs, and recorded voiceover audio. Student artwork and photographs were
featured throughout the intervention. A Student Advisory Board reviewed new material, in
consultation with the research team. In addition, a student intern and the Student Advisory
Board generated several possible names for the intervention and selected the name Willow
based on a quote by Robert Jordan: “The oak fought the wind and was broken, the willow
bent when it must and survived.”

The college’s information and technology department partnered with the research
team to develop a platform for the intervention using Qualtrics, which is HIPAA-compliant.
The platform enables users to navigate between modules in the intervention, and it supports
interactive activities such as matching games, choose your own adventure scenarios, and
text-entry worksheets. The online intervention was configured to track user data, including
progress, number of modules completed, overall time elapsed, and text inputted into the
program. Four students participated in preliminary beta testing of the intervention and
provided feedback to the research team. Minor errors in functionality and content were
corrected. Part 2 describes the pilot study of the intervention.

3. Part 2: Pilot Study
3.1. Introduction

The Willow intervention was tested in an open trial pilot study with students at
the small northeastern college. The primary goal of the pilot study was to establish the
feasibility and acceptability of the intervention for use with young-adult college students.
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Data were collected pertaining to participant use of the intervention, satisfaction, and
clinical outcomes. While the intervention primarily targets symptoms of depression in
college students, anxiety symptoms were measured as well, given the frequent overlap
between symptoms of these disorders and the potential for cross-over effects on comorbid
symptoms from interventions targeting one or the other disorder (Gladstone et al. 2020).

3.2. Method
3.2.1. Participants

Participants included 35 1st–4th year students from a northeastern liberal arts women’s
college. One participant was removed from data analysis after receiving an incorrect
intervention link. Participants ranged in age from 18 to 22 (mean age = 19.82, SD = 1.19) and
primarily identified as female (97%), with 3% identifying as gender queer. Demographic
data are presented in Table 1 below.

Table 1. Summary of participant demographics.

Participants (N = 34)

Class year, %
1st 27
2nd 29
3rd 29
4th 15

Age, mean (SD) 19.82 (1.19)
Gender identity, %

Female 97
Gender queer 3

Race, %
White 32
Asian or Asian American 38
Black or African American or Caribbean 12
Latinx or Hispanic 3
Native American or Alaskan Native 3
Other/Prefer not to respond 12

Highest level of parent/guardian education, %
Graduate degree 65
Bachelor’s degree 17
Some college 15
High school or equivalent degree 3

3.2.2. Procedure

Students were referred to the study by stakeholders in the college community (i.e.,
class deans, deans of intercultural education, athletic staff, religious chaplains, residence
life staff, etc.), who, upon receiving study fliers from the research team, shared them with
students. All students who expressed interest in the study were invited to participate,
regardless of demographic characteristics or baseline depression status.

Prior to beginning the study, students completed a virtual informed consent process
and provided online written consent. Then, the participants completed baseline question-
naires administered through Qualtrics. Students also participated in a brief (5–10 min)
motivational interview by phone with a clinician from the research team in order to en-
hance the change process and help them weigh the pros and cons of participating in this
preventive intervention. Upon completion of the first survey and motivational interview,
participants were provided a log-in username and password for the program. Participants
were able to access the program through a website on any internet-connected device. A
second motivational interview was conducted by phone after four weeks of program use.
Time 2 questionnaires in addition to satisfaction measures were administered at eight
weeks. Participants received 20 dollars at each time point (baseline and eight weeks) to
compensate them for their time. The study period started in April 2021 and continued
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after the end of the academic year. Of note, baseline measures were collected during the
semester, and follow-up measures were collected after the end of the semester for almost
all participants.

3.2.3. Measures

Demographics Form: Demographic information was gathered using a study-specific
form. Information about gender identity, race, ethnicity, and parent/guardian level of
education was collected.

Willow Usage Variables

The Qualtrics platform hosting Willow collected usage variables of interest including
the number of Modules Used, the number of Characters Typed into Willow as part of the
free-response questions, the Overall Time spent in the Willow program, and the Time spent
per Module.

Participant-Reported Feasibility, Acceptability, and Usability Measures

Acceptability of Intervention Measure (AIM): The AIM is a four-item measure of
implementation that assesses acceptability, “the perception among implementation stake-
holders that a given treatment, service, practice, or innovation is agreeable, palatable, or
satisfactory.” This measure has adequate psychometric properties. Test/retest reliability
coefficients range from 0.73 to 0.88 in prior research (Weiner et al. 2017). The Cronbach’s
alpha in this sample is 0.89.

Intervention Appropriateness Measure (IAM): The IAM is a four-item measure of
implementation that assesses appropriateness, “the perceived fit, relevance, or compati-
bility of the innovation or evidence-based practice for a given practice setting, provider,
or consumer.” This measure has adequate psychometric properties. Test/retest reliability
coefficients range from 0.73 to 0.88 in prior research (Weiner et al. 2017). In this sample, the
Cronbach’s alpha is 0.90.

Feasibility of Intervention Measure (FIM): The FIM is a four-item measure of imple-
mentation that assesses feasibility, “the extent to which a new treatment or innovation can
be successfully used or carried out within a given agency or setting.” This measure has
adequate psychometric properties. Test/retest reliability coefficients range from 0.73 to
0.88 in prior research (Weiner et al. 2017). The Cronbach’s alpha in this sample is 0.79.

The Usefulness, Satisfaction, and Ease of Use Questionnaire (USE): The USE question-
naire is a 28-item measure of the subjective usability of a product or service. A sample item
is: “It is simple to use.” This measure has adequate psychometric properties (overall alpha
in prior research = 0.98) (Gao et al. 2018). In this sample, the Cronbach’s alphas are 0.82 for
usefulness, 0.77 for ease of use, 0.79 for ease of learning, and 0.91 for satisfaction.

Treatment Utilization Measure: This measure (Eisenberg et al. 2009) is an adaptation
of that used by Eisenberg et al. (2007), which measures perceived need for mental health
services in the past year and past year medication use.

Willow Open Response Questionnaire: This is a study-specific form comprised of 12
open response questions addressing participant satisfaction with specific elements of the
online intervention program.

Participant-Reported Mental Health Measures

PHQ-8: The Patient Health Questionnaire (PHQ-8) is an eight-item self-report screen-
ing measure for depression that is used rather than the PHQ-9 (including an item assessing
suicidal thinking/behavior) when phone and internet-based assessments make it difficult
to address safety concerns that may arise when the 9th item is included (Kroenke et al.
2009). The PHQ-8 assesses symptoms of depression over the past two weeks using a
four-point Likert scale. The PHQ-8 demonstrates adequate psychometric properties with
an alpha value of 0.89 in prior research (Shin et al. 2019), and it is highly correlated with
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the PHQ-9 measure (r = 0.97; (Kroenke and Spitzer 2002)). Cronbach’s alphas for this study
are 0.80 at baseline and 0.89 at Time 2.

GAD-7: The GAD-7 is a seven-item self-report screening measure for generalized
anxiety disorder. Each item is scored from 0 to 3, with total scores ranging from 0 to 21.
The GAD-7 demonstrates adequate psychometric properties with an alpha value of 0.92
and test/retest reliability intraclass correlation of 0.83 in prior research (Spitzer et al. 2006).
Cronbach’s alphas for this sample are 0.84 at baseline and 0.86 at Time 2.

Ruminative Response Scale (RRS): The RRS is a 22-item self-report instrument that
measures ruminative coping styles. Respondents answer questions on a scale of 1 (almost
never) to 4 (almost always). This scale has adequate psychometric properties with an alpha
coefficient of 0.90 and a test/retest correlation of 0.67 in prior research (Treynor et al. 2003).
In this sample, the Cronbach’s alphas are 0.93 at baseline and 0.91 at Time 2.

Dysfunctional Attitude Scale (DAS-9): The DAS-9 is a nine-item self-report measure
that aims to determine stable negative attitudes that people with depression hold about
themselves, the world, and their future. The measure uses a five-point Likert scale to
assess how much the respondent agrees or disagrees with each statement and has adequate
psychometric properties. The internal consistency is 0.93 in prior research, and this measure
is correlated with the Beck Depression Inventory at 0.65 (Weissman 1978). Cronbach’s
alphas for this sample are 0.82 at baseline and 0.81 at Time 2.

Multidimensional Scale of Perceived Social Support (MSPSS): The MSPSS is a 12-item
scale that measures perceived support from family, friends, and a significant other (“special
person”). A sample item is “My family really tries to help me.” Respondents answer
items on a seven-point Likert scale. This scale has adequate psychometric properties with
a Cronbach’s alpha of 0.93 in prior research (Canty-Mitchell and Zimet 2000). For this
sample, the Cronbach’s alphas are 0.83 at baseline and 0.67 at Time 2.

3.3. Data Analysis

IBM SPSS Statistics 28 was used for all quantitative data analysis. One participant
was removed from all analysis since she was sent an incorrect link to the Willow program.
Usage data (modules completed, overall time, and characters typed into the program)
was downloaded directly from Qualtrics, the platform in which Willow was created. The
overall time for one participant was an extreme outlier (over two standard deviations
away from the mean). To preserve data but provide a more useful assessment of time
spent on Willow, we used a Winsorized estimate for the data point by substituting the
outlier with the next highest value plus one (Reifman and Garrett 2010). Time per module
was calculated by dividing the overall time by the number of modules completed by the
participant. Descriptive statistics were presented for both the full sample (including those
who did not log on to Willow) and just the subsample who logged on to Willow at least
once.

Descriptive statistics were conducted on measures of feasibility, acceptability, and
usability for the subgroup of participants who logged on to Willow at least once, since all
items of these measures were directly related to use of Willow and only administered at
Time 2.

Analyses of the mental health measures were conducted using an intent-to-treat
(ITT) approach that included all cases regardless of whether or not participants logged
onto Willow. An ITT design is a practical approach that helps avoid the overstatement
of effectiveness that can occur when reporting only on participants who have engaged
in interventions exactly as prescribed by the researchers (Heritier et al. 2003; Hollis and
Campbell 1999). To address missingness in our data, we used multiple imputation to
impute missing data across baseline and Time 2. We imputed at the item level of each
measure as opposed to the scale level (Gottschall et al. 2012). To best estimate each
missing value, we included the following variables: age, gender, ethnicity, parent education,
modules completed, and all items of the baseline and Time 2 PHQ-8, GAD-7, RRS, DAS,
and MSPSS (Bartlett et al. 2011; Buuren 2018). The multiple imputation method selected
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for the data was a fully conditional specification model, which is an iterative Markov chain
Monte Carlo (MCMC). The iteration limit was 10, and a linear regression modeling was
used to impute missing data into five different datasets.

For each mental health measure, we conducted a paired t-test to compare the means of
the baseline and Time 2 scores. SPSS provides a pooled result for paired t-tests with results
for each of the five datasets combined into one pooled estimate. The fraction of missing
information (fmi) is provided for each estimate. Fmi is an estimate of the ratio of missing
information to complete information (Buuren 2018). We have chosen to report these pooled
estimates alongside results from the observed data (where pairwise deletion was used) for
comparison.

3.4. Results
3.4.1. Descriptives of Missing Data

Of the 29 participants included in the descriptive analysis for measures of feasibility,
acceptability, and usability, 23 participants (79%) had complete data on these measures.
At the item level, 5% of the data is incomplete. The percentage of missing data across the
seven feasibility, acceptability, and usability measures is 3–8%. Little’s MCAR test was
nonsignificant, indicating that we could not reject the null hypothesis that the data were
missing completely at random.

For the full intent-to-treat sample, twenty-five participants (73.5%) had complete data
across the two timepoints. At the item level, 4% of the data is incomplete. The percentage
of missing data across the five mental health variables from both timepoints ranged from 0
to 5%. While Little’s MCAR test was nonsignificant, given the nonresponse on the Time
2 survey from two participants, it is likely that the missing data are better categorized as
missing at random instead of missing completely at random (Jakobsen et al. 2017).

3.4.2. Usage Results

Participants’ usage of Willow is summarized in Table 2. Twenty-nine participants (85%)
logged onto Willow at least once, and eight participants (24%) completed the full 14 modules.
There were no significant differences in baseline depressive or anxiety symptoms between
participants who logged onto Willow and those who did not. The mean number of modules
completed was 6.32 (SD = 5.41) for the full sample. Participants engaged in the interactive
part of Willow to varying degrees. Characters typed ranged from 0 to 7555 with a mean
of 1857.88 (SD = 2176.68). The overall time that participants spent on Willow ranged from
0 min to 353.01 min with one outlier participant who spent 26,927 min on the program. As
described above, we used a Winsorized estimate to replace this single outlying value. The
mean time spent on Willow was 88.26 (SD = 101.15) minutes with participants averaging
13.24 (SD = 13.32) minutes per module.

Table 2. Usage data from Willow.

Full Sample
(N = 34)

Participants Who Logged On
(n = 29)

Mean SD Mean SD

Modules Used 6.32 5.41 7.41 5.11
Characters Typed 1857.88 2176.68 2256.00 2204.40

Overall Time * 88.26 109.15 94.53 102.28
Time Per Module * N/A N/A 13.24 13.32

* A Winsorized estimate was used for one outlier for Overall Time. This estimate was used to calculate Time Per
Module for this participant.

3.4.3. Feasibility, Acceptability, and Usefulness Results

Participants (n = 23) rated the acceptability, appropriateness, and feasibility of Willow
on a five-point scale (higher scores were more favorable). All three variables were found
to be positive with mean ratings of 3.89 (SD = 0.75) for acceptability, 3.89 (SD = 0.83) for
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appropriateness, and 4.07 (SD = 0.43) for feasibility. Usefulness, ease of use, ease of learning,
and satisfaction were rated on a 7-point scale (higher scores were more favorable). Once
again, all these variables were found to be positive with mean ratings of 4.67 (SD = 1.09)
for usefulness, 5.66 (SD = 0.73) for ease of use, 6.47 (SD = 0.64) for ease of learning, and
4.65 (SD = 1.25) for satisfaction. Participants had a mean rating of 5.17 (SD = 1.30) on
a seven-point scale (higher scores were more favorable) asking how likely they were to
recommend the program to a friend.

3.4.4. Mental Health Results

Descriptive statistics are presented in Table 3. Participants’ baseline PHQ-8 scores
ranged from 1 to 18 with a pooled mean estimate of 8.36 (SD = 4.72). Nine participants
reported minimal symptoms of depression, 14 participants reported mild symptoms, seven
participants reported moderate symptoms, and four participants reported moderately
severe symptoms. Participants’ baseline GAD-7 scores ranged from 0 to 18 with a pooled
mean estimate of 7.12 (SD = 4.60). Eleven participants reported minimal symptoms of
anxiety, 12 reported mild symptoms, 8 reported moderate symptoms, and 3 reported severe
symptoms. At baseline, 25 participants (73.5%) reported that they thought they needed
help for emotional or mental health problems in the past 12 months, and nine participants
(26.5%) reported taking medication for mental health problems in the past 12 months.

Table 3. Clinical measures at baseline and eight weeks.

95% Confidence
Intervals of the

Difference

Measure BL Mean
(SD)

T2 Mean
(SD)

Mean
Difference Lower Upper df Fraction

Missing Info.

Observed Estimates (Without Imputed Data)

PHQ-8 (depressive
symptoms) 8.23 (4.78) 6.23 (5.43) 2.00 0.32 3.68 30

GAD-7 (anxiety symptoms) 7.00 (4.61) 5.34 (4.45) 1.66 0.27 3.04 31
RSS (rumination) 49.82 (14.42) 44.79 (12.59) 5.04 0.49 9.59 27

MSPSS (social support) 69.45 (9.40) 67.66 (7.10) 1.79 −0.85 4.44 28
DAS (cognitive styles) 32.83 (6.73) 33.63 (6.18) −0.80 −2.52 0.92 29

Pooled Estimates (Imputed Data)

PHQ-8 (depressive
symptoms) 8.36 (4.72) 6.34 (5.21) 2.02 0.46 3.59 3085 0.037

GAD-7 (anxiety symptoms) 7.12 (4.60) 5.39 (4.34) 1.73 0.41 3.04 9740 0.020
RSS (rumination) 49.02 (14.30) 44.70 (13.57) 4.32 0.45 8.18 19,010 0.015

MSPSS (social support) 70.21 (9.43) 67.75 (7.34) 2.46 −0.14 5.06 13,219 0.018
DAS (cognitive styles) 32.29 (6.86) 33.18 (6.14) −0.89 −2.44 0.66 2495 0.041

Results from the paired t-test conducted on the imputed datasets suggested signifi-
cant decreases in depressive symptoms (95% CI (0.46–3.59)), anxiety symptoms (95% CI
(0.41–3.04)), and rumination (95% CI (0.45–8.18)). Participants’ scores on measures of
social support and attitude style showed no change. Similar results were found using the
observed data with pairwise deletion.

3.5. Discussion

We conducted a pilot study to test the acceptability and feasibility of the Willow
intervention among college students attending a women’s college in the northeast. While
our sample size was small (N = 34), participants represented a diverse group of students.

Participants’ engagement with the Willow program over the two-month study pe-
riod was good. The majority of participants (85%) logged onto Willow at least once and
completed an average of 6 out of 14 modules. Participants spent an average of 88 min on
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the program. Data from an RCT testing CATCH-IT in adolescents found that adolescents
completed an average of three out of 15 modules and spent an average of 100 min on the
CATCH-IT website (Gladstone et al. 2018), demonstrating that Willow users generally com-
pleted more modules than adolescent CATCH-IT users, but in less time. It is possible that
the college students have had more exposure to online module-based learning programs
and thus are able to move more efficiently through them. While it has been suggested
that increased engagement in online interventions may predict better outcomes in the
prevention and treatment of depression (Christensen et al. 2002; Christensen et al. 2006;
Van Voorhees et al. 2011), the relationship between use and outcome may not be linear
(Donkin et al. 2013). Moreover, it is possible that our current measures of adherence (e.g.,
modules completed, time logged in) may not be reliable if, for example, some intervention
users practice applying the concepts they have learned while not logged into the program
(Lenhard et al. 2019). At this point, there is no evidence to suggest that there is a threshold
effect for the use of this or related interventions; in fact, participants in this and similar
technology-based depression prevention programs exhibited preventive benefits using
only a few modules (Gladstone et al. 2018; Ip et al. 2016). It is also possible that differ-
ent populations would benefit equally from different amounts of engagement based on
personal characteristics and developmental level.

Participants reported baseline depressive and anxiety symptoms in the minimal to
severe ranges with the majority of participants reporting minimal to mild symptoms
of depression and anxiety. Overall, participants reported significantly lower levels of
depressive and anxiety symptoms after having access to the Willow program for two
months. In addition, participants’ rumination scores significantly decreased over the
course of the study. We did not find differences in participants’ scores on a measure of
social support, nor did we find any change in participants’ overall cognitive style. Given
the short (2-month) follow-up interval used for this pilot study, we are not surprised that
changes in social support did not emerge, as it often takes some time for young adults’
social networks to respond to changes in interpersonal style or social problem-solving
skills. Similarly, while Willow teaches healthier ways of responding to negative life events,
it would likely take longer than 2 months for participants to consolidate this information
such that it would translate into overall changes in cognitive style. The absence of changes
in social support and cognitive style also suggests that other mechanisms (e.g., increase in
pleasurable activities, reduced ruminative coping) may better account for any preventive
effects associated with the Willow intervention.

While we did not have a control group and therefore are unable to provide evidence
of the intervention’s efficacy, the decrease in scores suggests that the use of Willow did not
increase participants’ distress or symptoms. It is possible that the intervention provided
some support for students through the stress of the final exam period. However, it is
also possible that the decrease in students’ symptom scores reflects their response to the
two brief motivational interviews, which is a standard part of the Willow program, and
not to their use of the actual modules. Additionally, given that the Time 2 survey was
administered after the academic year ended, it is also possible that the observed decrease in
symptoms and rumination reflects the decrease in stress that comes after finals rather than
intervention effects alone. Similarly, the study took place during the COVID-19 pandemic,
and strict safety precautions were in place; over the study period, these precautions were
eased, possibly influencing students’ symptoms of depression and anxiety.

It is worth noting that the pilot study recruited students who presented with a broad
range of depressive and anxiety symptoms. In the CATCH-IT trial, recruited participants
were considered at risk for depression (i.e., history of depressive episode and/or current
subthreshold symptoms), and the results suggested that teens who were more symptomatic
at baseline benefitted more from CATCH-IT (Gladstone et al. 2018). In the Willow pilot
study, in contrast, 14 of the 34 participants would not have been considered at risk for
depression based on their baseline PHQ-8 scores, which may have impacted our findings.
However, nearly three-fourths of the participants indicated that they felt they had needed
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mental health treatment over the past year suggesting that the Willow users may have been
more likely to find the intervention relevant to their needs. This may have been reflected in
participants’ favorable ratings of Willow, with ratings for feasibility, ease of use, and ease of
learning in the high range.

Overall, the pilot study provides data that support the use of Willow, an adapted
web-based depression prevention intervention, in a college student population. Our results
suggest that students found Willow to be useful and appropriate, and it was feasible to
implement. Students engaged in the program and reported symptom decreases over the
study period.

4. Overall Discussion

We have presented a model for adapting and testing a web-based depression preven-
tion intervention for college campuses. Through our six-phase community participatory
process, we were able to engage key stakeholders (e.g., administration, faculty, staff,
students, campus clinicians) in the adaptation of an existing evidence-based depression
prevention intervention for adolescents. The stakeholders provided support and knowl-
edge that guided the adaptations and helped the researchers to develop an intervention
that was specific to the campus environment. In addition, the stakeholders’ involvement in
the development of the Willow program increased their knowledge about the intervention
and their positive expectations regarding its success.

Consistent with the literature on the value of tailoring interventions to specific target
populations (e.g., Bernal et al. 1995), many students expressed their appreciation for the
specificity of the Willow program to their college campus. In fact, interventions that
are adapted to particular groups’ cultural and demographic characteristics have been
associated with better adherence and benefit (e.g., Huey and Tilley 2018; Vogel et al. 2019).
The model that we used to adapt and customize the Willow program for a particular college
campus community can be replicated at other universities and has the potential to aid in
the creation of new interventions targeting specific groups of college students. After initial
development and adaptation, Willow or a Willow-like program can be sustained without the
need for delivery by mental health professionals. Rather, campus stakeholders (e.g., faculty,
deans, athletic staff, residential support staff) can be trained to increase student engagement
and motivation for using such a web-based resource, ultimately reducing symptoms of
depression and anxiety, and potentially preventing the onset of more significant mental
health concerns. While the delivery of motivational interviews could add to the complexity
of web-based interventions, such brief interviews can be scripted and have been associated
with increased engagement with online interventions (Evers et al. 2005; Verheijden et al.
2007).

As stated above, the pilot data provided preliminary evidence that the Willow program
is acceptable to students, feasible to implement among the college community, and does
not increase distress or symptoms in students. Our results showing a significant decrease in
depressive and anxiety symptoms as well as rumination also suggest that Willow may have
a positive impact on students. Further research with a larger sample and a control group
is needed to gain a better understanding of the Willow program’s potential in preventing
depression and supporting students in managing academic stress.

Although Willow is intended as a preventive intervention for college students with
subthreshold symptoms of depression, it may also have utility as a bridge for students who
are reluctant to seek face-to-face mental health support in the community. Since Willow
is customized to campus culture and can be used independently and flexibly, it may be
an effective way to provide initial support for students who are reluctant to seek mental
health resources or treatment and to encourage students to seek additional supports, as
needed. In fact, the final module of the Willow program encourages users to seek mental
health support if their symptoms persist or worsen, and the video blogs embedded within
the intervention model students recognizing that they need mental health treatment and
seeking such resources on campus. Thus, in addition to possibly reducing depressive
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symptoms among at-risk college students, this program may serve an important function
in helping students address the barriers to pursuing treatment for clinical depression, when
indicated.

Study findings should be considered in light of several limitations. First, the pilot
study consisted of a self-selecting convenience sample with over two-thirds of the sample
reporting that they had sought assistance for emotional problems over the past 12 months,
and with nine participants reporting minimal depressive symptoms at baseline. Given
that this intervention is designed to be used as a depression prevention intervention
for symptomatic college students, the pilot study sample may not be reflective of the
population intended to use Willow. Relatedly, the self-report assessment battery used in
the pilot sample only enabled us to observe changes in depressive symptomatology but
did not examine suicidal thinking/behavior or allow us to determine the effects of the
intervention on the onset of depressive episodes. Ultimately, to evaluate any preventive
benefits of this intervention in a randomized trial, it will be important to assess for changes
in depressive symptoms and evaluate the presence of more significant manifestations of
depressive illness over time.

Second, the Willow program was adapted specifically for students at a northeast liberal
arts women’s college, and the participants in the study identified exclusively as female
or gender queer. It is well known that there are significant gender differences in risk,
expression, and response to depression. Depression is twice as prevalent in adolescent and
adult females compared to males (Avenevoli et al. 2015; Kessler et al. 1993; Seedat et al.
2009), although symptom profiles vary by gender (Martin et al. 2013), and men are less
likely to seek help for their symptoms than women (Addis and Hoffman 2017). Considering
the homogeneity of our sample, the acceptability of the program cannot be generalized
to all colleges or universities. However, we believe that these findings are particularly
pertinent given that depression is such a significant problem among female students. Thus,
we provide a detailed account of our adaptation process for this specific campus such that
the same process can be used to produce a tailored intervention for other college settings.

Third, as noted above, the timing of the pilot study was such that participants com-
pleted the baseline assessment measures during the final quarter of the spring semester and
the follow-up measures after final exams. Thus, it is possible that the lower symptom levels
reported by students at the follow-up assessment reflect a reduction in stress that students
experienced once the final exam period was over rather than any benefits they received
through the use of the Willow program. However, it is also the case that several students
reported increased stress with the end of the school year and the return to their family homes.
In order to examine environmental factors that may contribute to observed decreases in
symptoms over time, a life events measure could be added to future evaluations of the
Willow program. Additionally, conducting such evaluations at different points during the
school year would shed light on this issue.

Finally, the pilot study took place during the COVID-19 pandemic, when the campus
environment presented unique challenges for students with and without symptoms of
depression and when rates of depression increased particularly for females (e.g., Chen et al.
2020; Gladstone et al. 2021; Magson et al. 2021). Moreover, follow-up assessments for this
pilot study were conducted when COVID-19 cases were decreasing and social distancing
restrictions were being lifted. As such, it is difficult to discern the effects of Willow against
these environmental changes that may influence participants’ mood and levels of stress.

5. Conclusions

The Willow intervention holds promise as a low-cost, accessible, and non-consumable
resource to support college students with symptoms of depression and anxiety. Moreover,
the adaptation process used in developing this intervention may inform the development
and deployment of campus-tailored depression prevention interventions for college stu-
dents across a range of college and university environments. While Willow and similar
individually-oriented interventions hold promise as low-cost, accessible ways to support
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young adults who are struggling with symptoms of depression and anxiety, broader social
and environmental action is essential to address the contextual factors that account for the
increasing incidence of depression and anxiety among youth in America.
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