
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Journal of Adolescent Health 71 (2022) 157e163
www.jahonline.org
Original article
A Randomized Controlled Trial of Internet-Based Self-Help for
Stress During the COVID-19 Pandemic
Gavin N. Rackoff, M.S. a,*, Ellen E. Fitzsimmons-Craft, Ph.D. b, C. Barr Taylor, M.D. c,d,
Daniel Eisenberg, Ph.D. e, Denise E. Wilfley, Ph.D. b, and Michelle G. Newman, Ph.D. a
aDepartment of Psychology, The Pennsylvania State University, University Park, Pennsylvania
bDepartment of Psychiatry, Washington University School of Medicine, St. Louis, Missouri
cDepartment of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, Stanford, California
dCenter for m2Health, Palo Alto University, Palo Alto, California
eDepartment of Health Policy and Management, Fielding School of Public Health, University of California at Los Angeles, Los Angeles, California

Article history: Received June 9, 2021; Accepted January 27, 2022
Keywords: COVID-19; Stress; Self-help; Cognitive-behavioral therapy; Positive psychology
See Related Editorial on p.141

A B S T R A C T
IMPLICATIONS AND
Purpose: The COVID-19 pandemic has heightened the need for mental healthcare that can be
delivered remotely and at scale to college students. This study evaluated the efficacy of online self-
help for stress among students during the pandemic.
Method: College students with moderate or higher stress (N ¼ 585) were recruited between
November 2020 and February 2021, when COVID-19 had a major impact on colleges. Participants
were randomly assigned to receive either online self-help using cognitive-behavioral therapy and
positive psychology principles to support resilience and copingwith pandemic-related stressors (n¼
301) or referral to usual care (n¼ 284). Stress (primaryoutcome), depression, and anxiety (secondary
outcomes) were assessed at pretreatment, one-month post-treatment, and three-month follow-up.
Results: Participants in the online self-help condition experienced significantly larger reductions
in stress (d ¼ e0.18, p ¼ .035) and depression (d ¼ e0.20, p ¼ .018) from pretreatment to post-
treatment than participants in the referral group. Reductions in stress from pretreatment to
follow-up were also larger in the treatment versus referral group (d ¼ e0.23, p ¼ .005). Groups did
not differ in change in anxiety. More time using the self-help program predicted greater
improvement in depression at post-treatment (d ¼ e0.41, p ¼ .001) and follow-up (d ¼ e0.32, p ¼
.007), although usage was unrelated to change in stress or anxiety.
Conclusion: Online self-help targeting resilience and coping during the pandemic appears effi-
cacious for long-term alleviation of stress and short-term alleviation of depression symptoms
among the college students.
Registration: ClinicalTrials.gov (NCT04762173).
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The COVID-19 pandemic
heightened the need for
remote and scalable
mental health in-
terventions, especially
among students. Online
self-help reduced stress
and depression and could
have a significant impact if
provided at scale.
COVID-19 has caused over 260 million infections and over
7.7 million deaths worldwide as of December 2021. [1] The
pandemic has also caused major economic disruption, and ef-
forts to limit contagion have profoundly changed lifestyles.
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Consequently, research has indicated heightened mental
health concerns among adolescents during the pandemic. [2]
Despite these concerns, traditional mental healthcare services,
such as in-person counseling, have posed infection risk. The
pandemic has, therefore, caused a surge of need for mental
health services that can be delivered remotely and at scale.

College students are a subsection of the adolescent popula-
tion that is particularly in need of safe and scalable mental
healthcare during the pandemic. Sawyer et al. have argued that
adolescence should be defined as around ages 10e24 years,
corresponding more closely to adolescent growth, and there-
fore, an age range of 18e24, the typical age of college students,
maps onto this period of substantial social and neurological
maturation. [3] Research has suggested heightened mental
health vulnerability among college students, especially during
the pandemic. For example, before the pandemic, 27% of college
students reported moderate or higher stress. [4] Furthermore,
students’ stress and mood disorder symptoms rose during the
pandemic, suggesting deteriorating mental health among an
already vulnerable group of adolescents. [5,6] Although many
college counseling centers expanded teletherapy services dur-
ing the pandemic, [7] such counseling centers have been his-
torically overwhelmed by demand for services, [8] and the
increase in mental health problems likely exacerbated this
challenge. Furthermore, some counseling centers might not
have been licensed to deliver teletherapy to students attending
school remotely while living in different states. Evaluating
alternative methods for providing care to college students is a
public health priority.

Online self-help interventions, in which users guide them-
selves through therapeutic content delivered via the internet,
could meet the need for remote and scalable mental healthcare
among college students. Online self-help interventions are
effective in addressing a range of child and adolescent mental
health problems, [9] including among college students. [10]
Accordingly, researchers have suggested using online self-help
programs to support mental health during the pandemic, [11]
and some college counseling centers have expanded online self-
help resources offered to students. [12] However, arguments in
favor of online self-help have relied exclusively on studies con-
ducted before the pandemic. The few randomized controlled
trials (RCTs) examining online self-help during the pandemic
have provided inconclusive results. One large trial (N ¼ 670)
found that a cognitive-behavioral therapy (CBT)-based online
intervention targetingworry caused improvements in pandemic-
related anxiety relative to awaiting list control, [13] whereas one
smaller trial (N ¼ 120) found that an expressive writing inter-
vention did not improve stress, depression, or anxiety relative to
treatment as usual. [14] Furthermore, neither study targeted ad-
olescents or college students, instead targeting the general adult
population. Evaluating online self-help among students is
important to support the use of these interventions among stu-
dents during both the pandemic and future crises affecting entire
campus populations (e.g., other pandemics, disasters).

Online interventions should use evidence-based techniques
to support resilience and coping with pandemic-related
stressors. Positive psychology approaches that help people
develop a sense of purpose, harness strengths, and foster social
connections may be beneficial for promoting resilience to stress.
[15] Intervention studies have suggested that targeting these
constructs can support mental health during times of stress,
[16,17] and perceptions of purpose, strengths, and support have
been associated with better mental health in studies conducted
during the pandemic. [15] Additionally, traditional and third-
wave CBT techniques such as relaxation, problem-solving, and
mindfulness have substantial support as methods to provide
online intervention for stress, anxiety, and depression, [18] and
they are likely to benefit students during the pandemic. Finally,
to aid with pandemic-specific stressors (e.g., isolation, illness
risk), it is important to help students identify coping strategies
that can be pursued without the risk of contracting COVID-19.
[19] Because the pandemic’s effects on mental health likely
vary across students, intervention components should be
accessible at the pace and order of students’ choices.

The purpose of this study was to test the efficacy of online
self-help for college students facing stress during the COVID-19
pandemic. U.S. students with moderate or higher stress during
the pandemic were randomly assigned to receive (1) access to a
CBT-based and positive psychology-based online self-help pro-
gram designed to support resilience and coping with pandemic-
related stressors or (2) referral for usual care. Stress, depression,
and anxiety were assessed at pretreatment, one-month post-
treatment, and three-month follow-up. We predicted that the
treatment group would experience larger reductions across
outcome measures than the referral group.
Method

Participants

The sample included 585 college or university students who
reported moderate or higher stress during the COVID-19
pandemic. There were participants from 25 U S. schools. Partic-
ipants were randomly assigned to either online self-help (n ¼
301) or referral for usual care (n ¼ 284).
Procedure

The study was registered on ClinicalTrials.gov (NCT04762173)
and approved by the IRB of the corresponding author’s institu-
tion. Please see Figure 1 for a CONSORT diagram. Participants
were recruited between November 2020 and February 2021. To
be eligible, participants had to currently be a student at a U.S.
college or university, 18 years or older, and score moderately or
higher on the stress subscale of the Depression Anxiety Stress
Scales-Short Form. [20,21] These criteria were assessed in an
online Qualtrics screening survey that was emailed to students
who had provided consent to be contacted regarding additional
research opportunities while participating in a screening survey
for another project (NCT04162847) and/or whose university
administrators had approved survey invitations. In total, 56,939
students received invitations. Furthermore, advertisements for
the study were posted in an online research participation
bulletin, as well as Reddit forums for students at various colleges
(54 forums total). Advertisements provided an email address that
interested participants could contact to receive the screening
survey. Recruitment materials informed potential participants
that the researchers were studying student mental health during
the pandemic and howonline programs could be used to support
mental health. Potential participants were informed that they
would be asked to complete a survey that would indicate their
eligibility for a second phase of the study involving assignment to
one of two conditions designed to support mental health.

http://ClinicalTrials.gov


Figure 1. Participant recruitment, randomization, assessment, and analysis summary.
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The screening survey showed participants an informed
consent document and then assessed eligibility for the RCT.
Participants fulfilling screening criteria were informed of their
eligibility for the RCT and invited to the online pretreatment
survey for the RCT. The pretreatment survey began with an
informed consent document, followed by demographic and
mental health measures. At the end of the pretreatment survey,
participants were informed of their condition. Simple, parallel
(1:1) random assignment was performed automatically using
Qualtrics’ randomizer; thus, experimenters were blind to allo-
cation. Participants had to reach the end of the pretreatment
survey to be randomized and included in the RCT. Participants
were emailed the post-treatment survey one month after
random assignment and emailed the follow-up survey three
months after random assignment. Because all assessments
were conducted with online surveys, assessors were blind to
condition.
Table 1
Description of Space for Resilience Program

Module Goals Content

Building resilience Orientation to the program � Introduction to concept
� Self-assessment of curr

Purpose Help users identify sources of
purpose

� Self-assessment of pers
� Guided reflection on m

other life roles
Self Promote positive sense of self � Self-assessment on pers

� Instruction in using per
Connections Enhance utilization of social

network
� Self-assessment on valu
� Instruction in methods

Body Build healthy habits � Self-assessment on slee
� Lifestyle goal-setting in
� Lifestyle habit self-mon

Mind Promote balanced optimism � Instruction in building b
Moving forward Summarizing and putting skills

into action
� Instruction in active cop
� Setting goals for the fut

Note. Participants in the treatment condition had access to both the Space for Resilie
Self-help condition

Participants in the treatment condition were informed that
they were selected to receive access to two programs to support
mental health during the pandemic on SilverCloud Health. They
were provided a link that they could use to create an account on
SilverCloud Health and begin using the programs. Programs
included several individual modules, each designed to take 20e
30 minutes to complete. One program, “Space for Resilience,”
used positive psychology principles to support mental health in
the face of stress. The “Space for Resilience” program included
seven modules: Building Resilience, Purpose, Self, Connection,
Body, Mind, and Moving Forward. Modules are outlined in
Table 1. Each module closed with personal stories outlining ways
people have put the content into practice, as well as a mindful-
ness exercise. The other program, “Space from COVID-19,” was
guided by the mass trauma intervention principles proposed by
s of resilience and mindfulness
ent resilience resources and goals
onal values and passions
ethods of pursuing values in passions through work, connections, self-care, and

onal strengths
sonal strengths and compassionate self-talk
ed individual-level and community-level connections
for fostering connections (e.g., quality time, communication skills)
p, exercise, and diet habits
struction
itoring
alanced optimism, identifying and challenging thoughts, and fostering gratitude
ing and problem solving
ure

nce and Space from COVID-19 programs.



Table 2
Description of Space from COVID-19 Program

Module Goals Content

Challenging times Normalize and guide coping
with pandemic-related
stress

� Psychoeducation and self-assessment on sources of stress during pandemic
� Instruction in identifying and coping with controllable and uncontrollable stressors
� Instruction in identifying reliable sources of pandemic-related information and limiting excessive

exposure to upsetting news
� Instruction in identifying safe methods of taking care of oneself and connecting with others
� Promoting hope for the future

Sleep difficulties Promote healthy sleep � Psychoeducation on importance of sleep
� Self-assessment of sleep quality and habits
� Instruction in sleep hygiene

Relaxation Promote relaxation habits � Instruction in slowed breathing, guided visualization, and progressive muscle relaxation
Mindfulness Introduce and train in

mindfulness
� Introduction to mindfulness and the importance of regular mindfulness practice;
� Suite of mindfulness exercises (e.g., focus on breathing, thought observation)

Grief and loss Promote coping with grief � Self-assessment on grief experience
� Introduction to common grief reactions
� Instruction in facing loss and reorienting to life without the deceased
� Instruction in seeking social support for grief

Note. Participants in the treatment condition had access to both the Space for Resilience and Space from COVID-19 programs.
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Hobfoll and colleagues: [19] promoting a sense of safety, calming,
self-efficacy and community-efficacy, connectedness, and hope.
These goals were targeted using CBT and grief therapy tech-
niques. The “Space from COVID-19” program included five
modules: Challenging Times, Sleep Difficulties, Relaxation,
Mindfulness, and Grief and Loss. Modules are outlined in Table 2.
Participants could access the modules at the pace and order of
their choosing, and they could switch between the two programs
at any time.

Referral condition

Participants in the control condition were informed that they
were selected to receive information about available counseling
services. Participants were provided a link to the Substance
Abuse and Mental Health Services Administration treatment
locator, which provides a directory of mental healthcare pro-
viders for any zip code in the United States. Participants were
also shown a list of college counseling centers that enabled
students to find their school’s counseling center information. A
phone number and/or website was provided for each school
counseling center. All participants’ school counseling centers
provided in-person and/or remote counseling services during
the pandemic.

Measures

The screening and primary outcome measure was stress
assessed using the stress subscale of the Depression Anxiety
Stress Scales-Short Form (DASS). [20] The DASS stress subscale
consists of seven statements about stress in the past week, rated
from 0 (Did not apply to me at all) to 3 (Applied to me very much, or
most of the time). Item scores were summed and doubled to
correspond with the full-length DASS. Participants were eligible
if they scored 20 or higher, indicating moderate or greater stress.
[21] Secondary outcome measures included anxiety and
depression, assessed with seven-item subscales on the DASS. The
DASS possesses excellent construct validity. [20] Cronbach’s
alpha was .76 for stress, .81 for anxiety, and .91 for depression.
The pretreatment survey also collected the following background
information: gender, racial/ethnic minority status, sexual orien-
tation, age, year in school, school geographic region, school
sector (private vs. public), whether students were living away
from college during the pandemic, and perceived change in
mental healthcare access due to the pandemic.
Planned analyses

As a preliminary analysis, we compared the treatment and
control groups on all baseline symptoms and demographic
characteristics using t-tests (for continuous variables) and chi-
square tests (for categorical variables). We also computed rates
of missing data at post-treatment and follow-up and tested if
treatment condition or any baseline symptom or demographic
characteristic predicted the probability of having missing data
using logistic regression.

Symptom changes over time were compared across condi-
tions using robust multilevel modeling in the R package
robustlmm. [22] Robust multilevel modeling accounts for non-
independent repeated measurements and provides valid in-
ferences in the presence of outliers. Models includedmain effects
of time (pretreatment vs. post-treatment; pretreatment vs.
follow-up) and condition (self-help vs. referral), as well as in-
teractions between time and condition. Models also included
fixed and random intercepts. Interactions were probed using
simple slope analyses to examine symptom change over time in
each condition. Missing datawere handled using full information
maximum likelihood estimation (FIML) under the missing at
random assumption, which states that data are missing
randomly after controlling for observed data. [23] This assump-
tion is rendered feasible when background variables, termed
“auxiliary variables,” are included in analytic models. [23]
Therefore, models included fixed covariate effects of all back-
ground variables (gender, racial/ethnic minority status, sexual
orientation, age, year in school, school geographic region, school
sector, whether students were living away from college during
the pandemic, and perceived change in mental healthcare access
during the pandemic). Cohen’s d was calculated from Z statistics
as:

2ð Zffiffi
N

p Þffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1�ð Zffiffi

N
p Þ2

q .

[24] Analyses were intent-to-treat, incorporating every
participant.



Table 3
Participant Baseline Characteristics

Treatment Control

n % n %

Gender
Male 65 21.59 52 18.31
Female 216 71.76 217 76.41
Gender minority 20 6.64 15 5.28

Sexual orientation
Heterosexual 188 62.5 182 64.1
LGBþ 113 37.5 102 35.9

Racial/ethnic minority status
Minority 83 27.6 91 32.0
Nonminority 214 71.1 185 65.1

Year in School
Undergraduate year 1 116 38.5 96 33.8
Undergraduate year 2 92 30.1 96 33.8
Undergraduate year 3 57 18.9 50 17.6
Undergraduate year 4 20 6.6 33 11.6
Other 16 5.3 9 3.2

Living away from college
Yes 117 38.9 138 48.6
No 184 61.1 146 51.4

School region
Northeast 197 65.4 171 60.2
Midwest 10 3.3 13 4.6
South 84 27.9 91 32.9
West 10 3.3 9 3.2

School sector
Public 282 93.7 268 94.3
Private 19 6.3 16 5.6

Change in mental healthcare access
Much less limited access 2 0.7 4 16.9
Somewhat less limited access 13 4.3 12 4.2
No change 76 25.2 85 29.9
Somewhat more limited access 112 37.2 97 34.2
Much more limited access 50 16.6 41 14.4
Do not know 48 15.9 45 15.8

M SD M SD
Age 20.24 4.13 20.65 4.88
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We conducted exploratory analyses to understand the usage
of the self-help program within the treatment group. We
computed descriptive statistics for the following usage charac-
teristics: uptake, defined as the proportion of participants who
created accounts on the program; the total number of visits to
the program among those who created accounts; and total time
spent on the program among those who created accounts.
Additionally, to examine if the rate of program uptake affected
results, we re-fit the main analysis models limited to treatment
group participants who created accounts on the platform (and all
control group participants). Finally, within the treatment group,
to test how usage related to outcome, we fit robust multilevel
models in which stress, depression, and anxiety were regressed
on time (pretreatment to post-treatment; pretreatment to
follow-up), usage characteristics (total time using the program;
the number of logins to the program), and the interactions be-
tween the usage characteristics and time.
Power analysis

The study was designed to achieve 85% power to detect a
difference in symptom change from pretreatment to post-
treatment across conditions, assuming Cohen’s d of .35 with an
alpha of .05. To accommodate the high proportion of missing
data common in online self-help intervention studies, [25] we
assumed 35% of data would be missing at post-treatment. A
5,000 simulation study suggested that 580 participants provided
86.4% power; recruitment stopped within one week of enrolling
the 580th participant.

Results

Preliminary analyses

Please see Table 3 for participant background characteristics
and Table 4 for symptom levels at pretreatment, post-treatment,
and follow-up. The age range was 18e57, and 544 (93%) partic-
ipants were in the typical college ages of 18e24. There were no
significant differences across conditions on any symptom or
demographic variable at pretreatment, except that fewer treat-
ment participants lived away from college (c2ð1Þ ¼ 5.23, p¼ .022,
38.9% vs. 48.6%). Because this variable was included as a covari-
ate, all analyses controlled for this pretreatment difference.

Survey completion rates were 63.0% at post-treatment and
46.1% at follow-up. Compared to participants in the referral
condition, participants in the self-help condition were
less likely to complete the post-treatment (Z ¼ -4.32, p < .001;
71.8% vs. 54.8%) and follow-up (Z ¼ -4.02, p < .001; 54.6% vs.
38.2%) assessments. We also found differences in rates of
post-treatment and/or follow-up assessment completion as a
function of gender, sexual orientation, school region, and
perceived change in mental healthcare access due to the
pandemic (outlined in Appendix A1). No baseline symptoms or
background characteristics predicted the probability of missing
post-treatment or follow-up data. Because the treatment group
was a predictor in all models and all background characteristics
were modeled as auxiliary variables, these patterns do not
affect the validity of the analyses.

Main analyses

There was a significant interaction between pretreatment to
post-treatment time and condition in the prediction of stress
(ß ¼ -1.84, SE ¼ 0.87, Z ¼ -2.11, p ¼ .035, d ¼ -0.18), showing that
the self-help group improved significantly more during the acute
treatment period than the control group. There was also a
significant interaction between pretreatment to follow-up time
and condition in the prediction of stress (ß ¼ -2.78, SE ¼ 0.99,
Z ¼ -2.82, p ¼ .005, d ¼ -0.23), showing that the self-help group
also had greater long-term improvement than the control group.
Simple slope analysis revealed that participants in the treatment
condition experienced large reductions in stress from pretreat-
ment to post-treatment (ß ¼ e5.79, SE ¼ 0.64, Z ¼ e9.06, p <

.001, d ¼ e0.81) and pretreatment to follow-up (ß ¼ e6.79, SE ¼
0.74, Z ¼ e9.24, p < .001, d ¼ e0.83), whereas participants in the
referral condition experienced medium reductions in stress from
pretreatment to post-treatment (ß¼ e3.95, SE ¼ 0.59, Z¼ e6.66,
p < .001, d ¼ e0.57) and pretreatment to follow-up (ß ¼ -4.01,
SE ¼ 0.66, Z ¼ e6.12, p < .001, d ¼ e0.52). Thus, online self-help
was associatedwith larger stress reduction than referral for usual
care during the acute treatment period, and these stress re-
ductions were maintained at follow-up.

On secondary outcomes, there was also a significant interac-
tion between pretreatment to post-treatment time and condition
in the prediction of depression (ß ¼ e2.26, SE ¼ 0.96, Z ¼ e2.36,
p ¼ .018, d ¼ e0.20), showing greater improvement in the self-
help condition, but no interaction between pretreatment to



Table 4
Pretreatment, Post-treatment, and Follow-up Symptoms by Condition

Measure Treatment Control

Pretreatment Post-treatment Follow-up Pretreatment Post-treatment Follow-up

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Stress 28.77 (6.12) 22.98 (9.64) 21.77 (9.87) 28.04 (6.15) 23.84 (9.18) 23.57 (9.20)
Anxiety 21.11 (9.26) 15.82 (10.81) 15.98 (10.46) 19.84 (9.34) 15.60 (10.17) 15.63 (10.14)
Depression 25.83 (10.34) 19.90 (12.32) 19.86 (12.08) 24.31 (10.65) 20.80 (11.98) 20.71 (11.79)

Note. N ¼ 585. Stress, Anxiety, and Depression scores had a possible range of 0e42.
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follow-up time and condition in the prediction of depression
(ß ¼ e0.96, SE ¼ 1.09, Z ¼ e0.88, p ¼ .379, d ¼ e0.07). Simple
slope analysis revealed that participants in the treatment group
experienced a medium to large reduction in depression from
pretreatment to post-treatment (ß ¼ e5.29, SE ¼ 0.71, Z ¼ e7.50,
p < .001, d ¼ e0.65), whereas participants in the control
group experienced a small to medium reduction in depression
(ß ¼ e3.03, SE ¼ 0.65, Z ¼ e4.70, p < .001, d ¼ e0.40). In pre-
dicting anxiety, there were not significant interactions between
condition and pretreatment to post-treatment time (ß ¼ e1.02,
SE ¼ 0.82, Z ¼ e1.24, p ¼ .215, d ¼ e0.10) or pretreatment to
follow-up time (ß ¼ e0.89, SE ¼ 0.93, Z ¼ e0.96, p ¼ .337, d ¼
e0.08). Thus, online self-help recipients experienced a signifi-
cantly larger reduction in depression during the acute treatment
period, although depression improvements were not different
across groups at follow-up. Moreover, groups did not differ in
change in anxiety over time.
Exploratory analyses

Among the 301 participants in the treatment group, 158
accessed the self-help platform, indicating 52.5% uptake. Partici-
pants who accessed the platform averaged 2.04 total logins (SD ¼
2.57) and 13.58 total minutes logged in (SD ¼ 33.50). Results from
the analyses limited to treatment group participants who created
accounts on the platform (and all control group participants) were
identical to those from the main analyses (see Appendix A1).
Within the treatment group, greater time using the program
predicted greater reduction in depression from pretreatment to
post-treatment (ß ¼ e0.08, SE ¼ 0.02, Z ¼ e3.45, p ¼ .001, d ¼
e0.41), as well as greater reduction in depression from pretreat-
ment to follow-up (ß ¼ e0.06, SE ¼ 0.02, Z ¼ e2.72, p ¼ .007, d ¼
e0.32). No other usage characteristics predicted stress, depression,
or anxiety changes (see Appendix A1). Thus, there was a dose-
response relationship on depression but not on stress or anxiety,
such that greater time using the self-help programwas related to
greater depression improvement.
Discussion

The results supported the efficacy of online self-help for stress
in college students during the COVID-19 pandemic. Students
who received access to online self-help experienced larger re-
ductions in stress and depression during the acute treatment
period than students who received referral information. The
larger stress reductions in the treatment groupwere sustained at
follow-up. Results did not favor the intervention for treating
anxiety. Although effects sizes were small (0.18e0.23), they
indicated potential for an important public health impact of self-
help programs using positive psychology and CBT principles for
students during the pandemic.

Online self-help was efficacious in treating stress and
depression during the acute treatment period. The intervention
group did not experience greater reductions in anxiety than the
referral group, suggesting that the intervention might be less
effective in treating anxiety. It is worth noting that anxiety was
less elevated at pretreatment than stress and depression. Stress
and depression may therefore be especially representative of
mental health reactions during the pandemic and especially
amenable to positive psychology and CBT-based stress manage-
ment skills.

Stress reductions in the intervention group remained larger
than those in the control group at three-month follow-up. Thus,
the intervention appeared to promote durable improvements in
stress. This finding suggests possible long-term benefits of
providing online self-help programs to college students. Because
the self-help programs emphasized building stress management
habits, students might have continued to use the skills taught in
the intervention after the one-month acute treatment period.

Within the self-help group, greater time spent using the
program predicted a greater reduction in depression, indicating a
dose-response relationship between usage time and depression
improvement. This result converges with other findings that
have suggested greater usage of online programs is associated
with better depression outcomes. [26] Interestingly, there were
no such dose-response relationships between usage metrics and
improvement in stress or anxiety. Other trials have also found an
absence of dose-response relationships between usage and
outcome in online interventions for students, [27] suggesting
that there is no single optimal usage profile. Further under-
standing the causes and consequences of online self-help usage
is another important direction for future research.

Important limitations of this study deserve note. First, the
control group received a referral, and we do not have data on
how many of these students sought treatment. Although this
control group allowed examining the efficacy of online self-help
above and beyond available resources, it precluded addressing
questions such as how online self-help compares to more
intensive (yet potentially costly) interventions (e.g., teletherapy).
Additionally, therewas a high rate of missing post-treatment and
follow-up data, and the rate of missing data differed across the
treatment and control groups. Although both of these problems
are common in internet intervention research, [25] and we used
gold-standard methods for handling missing data, [23] collecting
data from a greater proportion of the sample would strengthen
generalizability.

In conclusion, the present study suggested that online self-
help is an efficacious method for reducing stress and depres-
sion among college students during the COVID-19 pandemic.



G.N. Rackoff et al. / Journal of Adolescent Health 71 (2022) 157e163 163
Providing widespread access to online self-help based on CBT
and positive psychology principles could help alleviate wide-
spread mental health symptoms in the student population dur-
ing the pandemic and future campus-wide crises.
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