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Abstract

Background: Lifeat university providesimportant opportunities for persona growth; however, this developmental phase also
coincides with the peak period of risk for the onset of mental health disorders. In addition, specific university lifestyle factors,
including impaired sleep and academic and financial stress, are known to exacerbate psychological distress in students. As a
result, university students have been identified as a vulnerable population who often experience significant barriers to accessing
psychological treatment. Digital psychological interventions are emerging as a promising solution for this population, but their
effectiveness remains unclear.

Objective: This systematic review and meta-analysis aimed to assess digital interventions targeting psychological well-being
among university students.

Methods: Database searches were conducted on December 2, 2021, via Embase, MEDLINE, PsycINFO, and Web of Science.

Results: A total of 13 eligible studies were identified, 10 (77%) of which were included in the meta-analysis. Mean pre-post
effect sizes indicated that such interventions led to small and significant improvement in psychological well-being (Hedges
0=0.32, 95% CI 0.23-0.4; P<.001). These effects remained, albeit smaller, when studies that included a wait-list control group
were excluded (Hedges g=0.22, 95% CI 0.08-0.35; P=.002). An analysis of acceptance and commitment therapy approaches
revealed small and significant effects (k=6; Hedges g=0.35, 95% CI 0.25-0.45; P<.001).

Conclusions: Digital psychologica interventions hold considerable promise for university students, although features that
optimize service delivery and outcomes require further assessment.

Trial Registration: PROSPERO CRD42020196654; https:/www.crd.york.ac.uk/prospero/display_record.php?Recordl D=196654

(J Med Internet Res 2022;24(9):€39686) doi: 10.2196/39686
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Introduction

The Changing L andscape of Mental Well-beingin
University Students

Lifeat university providesimportant opportunitiesfor personal
growth during emerging adulthood by fostering autonomy,
increasing social connectedness, and expanding intellectual
horizons [1]. However, this developmental phase of emerging
adulthood &l so coincides with the peak period of risk for onset
of mental health disorders[2,3], and specific university lifestyle
factors, including impaired deep [4] and academic and financial
stress, are known to exacerbate psychological distressin students
[5,6].

Such risks are likely to contribute to the findings of the World
Mental Health Surveys—International College Student Project
by the World Health Organization, which indicates that between
20% and 31% of students experience a diagnoseable mental
disorder [7,8]. Mental health symptoms at university entry are
known to persist for at least the first year of study [6].
Furthermore, students with mental health disorders have been
shown to eventually drop out from their studies at 2.5 timesthe
rate of matched controls[9]. Asthe preval ence of mental health
problems in young people has been steadily increasing [10],
university counseling services have been unableto keep up with
the growing demand; only 16% of students surveyed in the
World Health Organization surveys with mental disorders
reported receiving minimally adequate treatment [7].

Refor ming Univer sity Counseling and Mental Health
Services

There have been recent calls for reform of university mental
health services to address the increased prevalence of mental
health problems among higher education students [11]. Duffy
et a [11] proposed an integrated model of university-based
mental health care that embeds multidisciplinary mental health
teamswithin campus health servicesto providetimely careand
to facilitate the transition from and to surrounding services. A
significant challenge is that university students have a very
broad spectrum of mental health needs, potentially ranging from
thwarted personal growth in anarrow domain at one end of the
spectrum (eg, suboptimal study habits) to enduring complex
psychiatric disorders at the other end (eg, recurrent severe major
depression combined with substance misuse). Intermediate
needs may include mild and transient mental health symptoms
(eg, self-limiting depressed mood) and incipient mental health
episodes. There is also evidence that students with serious
mental health problems have delayed access to mental health
services, as evidenced by longer durations of untreated
symptoms of psychosis [12]. The clinical staging model of
mental health disorders by McGorryet a [13], which maps
mental health interventions against commensurate levels of
severity of mental health problems, was incorporated into the
model by Duffy et al [11] asaguiding heuristic for responding
to this complex spectrum. Specifically, the staging model
highlights that the students presenting to university services
range from those at early stages of risk with nonspecific mental
health symptoms that do not meet criteria for a categorical
diagnosis but who require monitoring and support to those at
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stage 3 and beyond who are recovering from a full threshold
mental health disorder. This diversity of presenting problems
poses a challenge in determining the effectiveness of mental
health interventions for university students.

Inthe context of thisdiversity, psychological well-being (PWB)
has emerged as an important construct with strong
developmental face validity which should be considered when
evaluating the effectiveness of university-based mental health
interventions. PWB has been defined in terms of specific
components of personal growth (including purpose in life,
mastery, and self-acceptance) [14] and by the extent to which
psychological needs, namely, autonomy, competence, and
connectedness, have been met or thwarted (eg, by mental health
symptoms) [15]. PWB aso offers the advantage of being
strongly correlated with psychopathology in youth but is also
adistinct construct that may provide a basis for the prevention
of mental health problems [16]. In addition, PWB has been
identified as having strong transdiagnostic utility in predicting
broad psychological outcomes across diverse populations
[17,18]. Therefore, it is not surprising that PWB has emerged
asahigh priority for investigation and intervention in university
students [19].

The Role of Digital Technology in Mental Health
Reform

A psychological intervention that seeksto improve menta health
outcomes is considered digital when technology is used in its
delivery, including the internet, mobile phones, computers, or
other electronic devices. Digital interventionsfor mental health
problems of varying severity have rapidly emerged as an
innovation that promises improved access, acceptability,
scalability, and cost-effectiveness compared with traditional
face-to-face services aone [20]. Digital interventions for
university studentsmay circumvent students’ concernsregarding
stigma, time constraints, and lack of familiarity with health care
systems [21]. In addition, high rates of access to smartphones
and familiarity with mixed modes of learning mean that most
university students are highly amenable to digital modes of
health support [21]. Other global factors, such asthe COVID-19
pandemic, have further accelerated theimplementation of digital
interventions as solutions for addressing limitations associated
with traditional health care settings for young people [22].

Previousreviewsrelated to thistopic have reached contradictory
conclusions in relation to PWB. Lattie et al [23] conducted a
systematic review investigating the effectiveness, usability,
acceptability, uptake, and adoption of digital mental health
interventionsfor university students acrossarange of outcomes,
however, the findings in relation to PWB were not reported
separately from other outcomes. Inspection of their
supplementary materials showed that across the 89 included
publications, 8 studies specifically examined PWB as an
outcome. One study measured PWB using a qudlitative
methodol ogy and found little meaningful improvement, whereas
the remaining studies consisted of randomized controlled trials
(RCTs) and non-RCT and consistently reported significant
improvement using validated measures (RCT: k=6; non-RCT:
k=1). In contrast, a systematic review and meta-analysis of
RCTson the sametopic and published in the same year reported
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4 RCT studies that explicitly reported a measure of PWB
(among other outcomes) when examining a web-based
intervention for university students [24]. Although the review
reported small and significant improvementsin depression and
anxiety symptoms, an analysis of the 4 studies that assessed
PWB found nonsignificant effectsfor this outcome[24]. These
conflicting results call for a closer examination of the
effectiveness of digital interventionsfor PWB among university
students.

There have been recent calls to reform mental health support
for university students[11] and to develop stepped care models
of psychological intervention to ease demands on existing
mental health services[13]. Asaresult, it isnecessary to review
the evidence for the effectiveness and quality of digital
interventions for PWB in university students. Therefore, the
primary aim of this review wasto examine the evidence for the
effectiveness of digital mental health interventionsfor university
students, specificaly in relation to PWB. We also aimed to
review the quality of this evidence, and given the diversity of
thispopulation, it is especially important to understand the range
and severity of mental health symptoms reported in these
studies. Our review question, in accordance with the PICO
(population, intervention, control, and outcomes) framework
[25], was whether web-based digital interventions, compared
with active and passive control conditions, improve PWB in
university student populations.

Methods

Search Strategy and Selection Criteria

The systematic review and meta-analysis were conducted in
accordance with the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) statement [25-27].
We conducted a review of trials, including pilot studies,
non-RCTs, and RCTSs, that eval uated any form of mental health
or psychological hedlth intervention targeting university students
that was delivered through a web-based or eHealth medium,
including mobile phone—based apps. Eligibility criteriaincluded
the assessment of a student population from a university or
higher education ingtitution (such as a college) of any age or
nationality. Eligible studies were al so required to be published
in peer-reviewed journal sin English language during and since
2000. Cohort, case-controlled, and cross-sectiona studieswere
excluded because the study designsdid not provide conclusions
regarding the effectiveness of the interventions. For inclusion
in this review, PWB needed to be assessed as a primary or
secondary outcome using a validated measure. PWB is a
multifaceted construct, and in thisreview, it was defined in line
with the eudaemonic theories of well-being by Ryff [14] and
Ryan et al [28]. Ryff [ 14] identified 6 core components of PWB
that shape healthy development across the life span:
self-acceptance, personal growth, purposein life, environmental
mastery, autonomy, and positive relations with others. The
model of PWB by Ryff [14] provides aframework for meaning
and purposein life and has been operationalized using measures
such as the Psychological Well-Being Scale and the Mental
Health Continuum [29]. The self-determination theory by Ryan
et a [28] postulates that motivation and wellness can be
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developed by meeting one's basic psychologica needs:
competence, relatedness, and autonomy [15]. The construct of
PWB does not include symptoms of distress; thus, measures of
distress and psychopathol ogy, such as the depression, anxiety,
and stress scale [30], were not included as primary outcome
measures for the purpose of the review. The construct of PWB
also does not include hedonism; thus, measures of happiness
or life satisfaction, such asthe Satisfaction with Life Scale[31],
were also excluded from this review.

Searches were conducted on December 2, 2021, via Embase
(Elsevier), MEDLINE (Ovid), PsycINFO (EBSCOhost), and
Web of Science (Thomson Reuters). The search terms used
were synonyms for university student and digital intervention
(the full list of search terms and sample search syntax for each
individual database is available in Multimedia Appendix 1).
We contacted the corresponding authors via email to request
further information where clarification of individual studies
was required (eg, potential overlap in data across >2 published
reports). In addition, referencelists of eligible studiesand review
articles were manually searched. The search was conducted by
MF with consultation from a librarian. After deduplication in
EndNote X8 (Clarivate Analytics), the completed search was
imported into Covidence[32] for screening and dataextraction.
Abstract and full-text screening was conducted by CA, SA, and
MF, with each paper being screened by at least two authors.
Theinterrater reliability for independent full-text screening was
reasonable (k=0.53; P=.76), and after conflicts were resolved
by consultation between team members, there was a complete
consensus. Data extraction was performed using a template
developed by the authors in Excel and undertaken by CA, SA,
and JG.

Data Analysis

The extracted variablesincluded publication characteristics (eg,
authors, country, and year of publication), participant
characteristics (eg, sample size; mean age; ethnicity; recruitment
strategy, and depression, anxiety, and stress symptoms at
baseline), study characteristics (eg, study design, primary aim
of the study, and treatment conditions), PWB outcome measures
(means and SDs at basdline, postintervention, and follow-up
time points), and study findings. PWB wasthe primary outcome
of interest. If studies reported multiple follow-up time points,
datafrom thelongest follow-up time point after theintervention
were extracted.

Risk of bias (RoB) was assessed by CA and JG using the
Cochrane collaboration RoB 2 tool [33] for RCTs, and the
Downs and Black checklist was used for non-RCTs [34]. In
addition, the Grading of Recommendations Assessment,
Development, and Evaluation approach was used to evaluate
the overall quality of the evidence [35].

We planned to perform a meta-analysis if 3 RCTs enabled the
calculation of effect sizesin relation to PWB as a continuous
variable. Meta-analysis was performed using Comprehensive
Meta-Analysis (version 3), with random effects models used.
A sensitivity analysis was performed to ascertain the effect of
the wait-list versus active control groups. The Q statistic was
used to assess study heterogeneity [36]. We also calculated the
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|2 statistic to estimate the percentage of variancein the observed
effects owing to the variance in the true effects. Heterogeneity
can be considered low, moderate, substantial, or considerable,
with 12 values of 0% to 40%, 30% to 60%, 30% to 90%, and
75% to 100%, respectively [37]. The protocol was registered
with PROSPERO before screening (registration number:
CRD42020196654).

Figure 1. Study selection.

1954 records identified by
database searches

567 PsychINFO

479 Embase

369 MEDLINE

539 Web of Science

'

1062 records screened for title
and abstract

146 full-text articles assessed for

] l Identification l
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Results

Search and Selection

A total of 1954 references were imported into Covidence
(Veritas Health Innovation) for initial abstract screening. After
removing 892 duplicates, 1062 studies were screened against
title and abstract, from which 916 studieswere excluded. In al,
146 studies were assessed for full eligibility via full-text
screening; the reasons for exclusion are mentioned in Figure 1.
Finally, 13 studies met the inclusion criteriaand wereincluded
in this review [38-50]. Of these 13 studies, 11 (85%) were
eigiblefor inclusion in the meta-analysis[38-42,45,46,48-51].

892 duplicates removed

916 records excluded

133 records excluded

1) Psychological Well-being (PWB)
was not assessed as a primary or
secondary outcome (n=96)

2} Not a peer-reviewed journal article
(eq dissertation or conference
presentation, n=18)

3) Did not include a web-based or
eHealth intervention (n=9)

4} Wrong study design (eg qualitative,
n=6)

5) Included populations who were not
university students (n=3)

6) Was not in English wellbeing is not
assessed as a primary or
secondary outcome, n=1)

2 studies excluded:

Study Char acteristics

Table 1 summarizes the characteristics of the included studies.
All 13 studies were published from 2016 onward, with 5 (38%)
conducted in the United States [39-41,47,49]; 2 (15%) in
Sweden [43,48] and Australia [42,44]; and 1 (8%) in Hong
Kong [46], Finland [50], Ireland [45], and the United Kingdom
[38]. The sample sizes across the 13 studies ranged from 23
[40] to 2110 [44]. Regarding study design, there were 46%
(6/13) of RCTswith an active control [39,40,43,45,46,48], 38%
(5/13) of RCTs with a wait-list control [38,41,42,49,52], 8%
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systematic review >
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e 11 studies included in the meta-
analysis

1) Did not include a suitable control
group for comparison (n=2)

(/13) weredismantling trials [41], and 8% (1/13) were pre-post
trials[47]. Theduration of thedigital interventions varied, with
one study reporting asingle session [43], another study reporting
6 days of intervention [44], and the remaining studies (11/13,
85%) ranging from 3 to 10 weeks (meany,,gion=5.5, SD 2.2
weeks;, mode duration=4 weeks), as presented in Table 1
[35-42,45-47]. Across dl studies, outcomes were measured at
pre- and postintervention time points, and the duration of
follow-up assessment intervals from baseline ranged from 7
days[46] to 12 months [50].
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Table 1. Characteristics of studiesincluded in the systematic review.
Studyand Primary am  Population Study features Intervention Outcomes and effect
country size
N; recruit- Demographics  Study design  Measurement;  Intervention ~ Comparison
ment; com- time points; type; treat- group
pleters (%)? PWBPout-  ment target;
comemeasure  delivery
mode; dura-
tion
Auyeung Examinethe  139; universi-  age: 762294 Pilot RCT' (T Pré post; Best Possible  Active: partici-  Foyrishing™ timex
eta [46], outcomeeffi- ty (web-based years (SD vs active C) TESY Self Positive  pants wrote condition effect fa-
2019; cacy of the viauniversity 3 0p: n=4g), Psychology ~ about details  yqring T, Partial
Hong Best Possible  mass mail) 922 7 vears intervention;  of 5 events 2_0.12: autonomy:
Kong Self interven-  and social me- (SD 3' 68¥ well-being (in-  from the past Hme>l< C(’)n diti onrgz/-.
tioninimprov- dia; 68.6% NS creaseflourish- 24 hours !
ingwell-being n=52); femae: ing and de- fect favoring T. Par-
T-729% crease depres- tid r]2=0.04; related-
(n:‘ts)r C- sion); web- ness; no time x con-
731%(n=52); based mobile dition effect. ES not
ethnicity: NR® and desktop reported; conclu-
versions, 6 sion: intervention
days more effective at
improving flourish-
ing and autonomy
compared with ac-
tive control with
moderate effect
sizes. No improve-
mentsin competence
or relatedness
Bendtsen Tocompare  654;15univer- Age: T-25 RCT (T C- Pre, 3months  nHealth posi- Active: web-  Psychological well-
etd [51], the positive sities(digital  years (median TAUJ') after random- e psycholo- based mental  being: group x time
2020; psychology in- advertising);  age), C-26 ization; MHC- gy multicom- hedthinforma  effect favoring T.
Sweden  tervention 61.2% years (median SFX ponent pro-  tion control IRR™=1.067 (95%
with control age control); gram; positive 9roup. Sent Cl 1.024 to 1.112);
female: T- mental health; VIaSMStext  concjugion: psycho-
79.6% viasmart- message logical well-being
(n=277), C- phone; 10 significantly higher
76.1% weeks a 3 monthsin inter-
(n=233); eth- vention group com-
nicity: NR pared with control
group with small ef-
fect size
Firestone Testtheusabil- 137; universi- Age: 20.22 Singlegroup:  Pre, post; SP-  Living Your ~ None No significant treat-
etad [47], ity, acceptabil- ty (psycholo- years(SD post WB®: autono- Values: ment effects (within-
2019, ity, receptivi- gy classes);  4.35); female: my subscle  ACTP-based; group pre-post) on
United  ty, and utility 84% 86.9%; White: valued living; any well-being sub-
States to promote 53.3% web-based, scales. ESs not re-
valued living self-guided ported; conclusion:
and psycholog- values-fo- no evidence that the
ical well-be- cused pro- intervention was ef-
ing of the gram; single fective at improving
LYV" pro- 60- to 90- psychological well-
gram minute session being

https://www.jmir.org/2022/9/e39686

RenderX

JMed Internet Res 2022 | vol. 24 | iss. 9| €39686 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Ferrari et a

Studyand Primary am  Population Study features Intervention Outcomes and effect
country size
N; recruit- Demographics Study design  Measurement;  Intervention ~ Comparison
ment; com- time points; type; treat- group
pleters (%)? PWBPout-  ment target;
comemeasure  delivery
mode; dura-
tion
Kvillemo Examinethe  90; university; Age: Tcom- Pilot RCT (T  Pre post; SP- Mindfulness  Active: inter-  Psychological well-
eta [48], feasibility,uss 39.1% pleters-29 vs active C) WB: total training pro-  net-based ex-  being: no time x
2016; ability, accept- years (range score gram; mindful- pressive writ-  group interaction. T
Sweden  ability, and 18-45 years, ness; internet- inginterven-  had astatistical in-
outcomes of n=18), T non- based; 8 tion. Partici-  creasein psychologi-
an 8-week in- completers-24 weeks pants could cal well-being over
ternet-based years (range make contact  time. Cohen d=0.2;
mindfulness 19-37, n=22); with study co- conclusion: no evi-
training pro- female: T ordinatorsvia dence for group ef-
gram completers- phone or fectinrelation to
88.9% (n=18) email improving well-be-
T noncom- ing. Treatment
pleters-63.6% group showed statis-
(n=14); ethnic- tical and small im-
ity: NR provement in well-
being from preinter-
vention to postinter-
vention
Levinet Testthefeasi- 234; universi- Age: 21.61 Pilot RCT (T  Pre, post,1-  ACT-CL;psy- Active: 2ses- Psychological well-
a [39], bility of a ty (digital ad- years (SD vs active C) month FU", 3- chologica sion mental being: no significant
2016; web-based vertising), 5.48); female: month FU: Symptoms, health educa-  group x time effect.
United ACT proto- 70% 76.9%; White: MHC-SF positivemen- tionwebsite  Effect sizenot report-
States type preven- 6.2%, Asian: tal health, and (length ed; Conclusion: the
tion program 9.3%, Black psychological matched to effects of the ACT-
called ACT- or African flexibility; ACT-CL) ba- CL program were
cLd American: web-based, 2 sic education-  largely equivalent to
3.5%, Ameri- coremultime- & information those of an educa-
can Indian or dia sessions tion website, with a
Alaskanative: and supple- lower level of pro-
1.8%, native mentary gram engagement
Hawaiian or emails, web- with ACT-CL
other pacific based re-
islander: sources, and
1.3%, and oth- SM Stext mes-
er: 7.9% sages, 3weeks
Levinet Evauatea 79; university  Age: 20.51 Pilot RCT (T  Pre, post; ACT; mental  Wait-list Positive mental
a [49], transdiagnos- (2 cohorts; fall - years (SD vwait-lissC) MHC-SF health prob- health: timex condi-
2017, ticweb-based 2014 and 2.73); femae: lems; sdlf-help tion effect favoring
United self-help pro-  spring 2015);  66%; White: website; 4 T Cohen d=0.58;
States gramthatin-  80% 88% weeks emotional well-be-
cludes dl ing: no significant
ACT compo- time x condition in-
nentsand is teraction. ES not re-
designed to ported; social well-
treat awide being: time x condi-

range of prob-
lems

tion effect favoring
T Cohen d=0.69;
Psychological well-
being: no significant
time x condition ef-
fect. ES not report-
ed; Conclusion: the
intervention was not
more effective than
wait-list control for
improving psycho-
logical well-being
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Studyand Primary am  Population Study features Intervention Outcomes and effect
country size
N; recruit- Demographics Study design  Measurement;  Intervention ~ Comparison
ment; com- time points; type; treat- group
pleters (%)? PWBPout-  ment target;
comemeasure  delivery
mode; dura-
tion
Levinet Evaluatethe  23; university Age: 20.43 Pilot RCT (T  Pre, during (2 SBT; mindful- Wait-list Psychological well-
a [40], feasibility and (counseling years (SD vwait-list C)  weeks), Post  ness; mobile being: statistical ef-
2020; acceptability  service); 60% 2.46); female: (4 weeks after  app; 4 weeks fects not calculated
United of apopular 100%; non- baseline); owing to small sam-
States mindfulness Hispanic MHC-SF plesize. Pre-post T
meditation White: 87% favored SBT for
app (SBTS) for positive mental
studentson a hedlth: Hedges
college coun- g=0.52 (95%
seling center Cl-0.31t0 1.41);
wait-list Conclusion: no evi-
dence for statistical
effect on well-being
for intervention
compared with wait-
list control. Small to
moderate effect size
favoring interven-
tion at postinterven-
tion
Levinet Compareweb- 181; universi- Age: 22.27 Randomized  Pre, pogt, 4- 12- session 2 Active; open  Psychological well-
a [41], based versions  ty; 88.9% (SD 5.08 dismantling week FU; web-based components  being: time x condi-
2020; of ACT target- years); fe- trial with 4 MHC-SF ACT interven-  (open); en- tion effect —full or
United ing the open male-72.4%;  conditions tion (with dif- gaged compo- engaged>wait-list
States components, White: 92.8%  (full ACT vs fering compo- nents (en- (pre-post, pre-FU),
the engaged active, open nents); accep- gaged); and wait-list did not dif-
components, vs active, en- tance, cogni-  wait-list con-  fer from open, en-
or full ACT, gaged vswait- tive diffusion  trol gaged>open (pre-
relativeto a list control) (open), values, post). Cohen d wait-
wait-list condi- committed ac- list vsfull=0.51,
tion tion (en- wait-list vs en-
gaged); via gaged=0.69, en-
computer or gaged vs open=0.56;
smartphone; 6 Conclusion: “En-
weeks gaged” and “full”
intervention, but not
“open” intervention
more effective at
improving positive
mental health com-
pared with wait-list
with medium effect
sizes
Nooneet Investigateif  91; university; Age: 20.92 RCT (Tvac- Pre post; Headspace Active: Sham  Subjective well-be-
al [45], regular mind-  72.9% years (SD tive C) WEMWBS! ~ mindfulness;  mindfulness  ing: group assign-
2018; Ire-  fulnessmedita- 4.39); female: mindfulness,  app ment not associated
land tion practice 76%; ethnici- mobile app; 6 with well-being at
facilitates criti- ty: NR weeks FU; b=2.01, 95% ClI
cal thinking —0.63 to 4.65; Con-
through the clusion: no evidence
enhancement that intervention
of executive more effective than
function active control for

improving subjec-
tive well-being
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Studyand Primary am  Population Study features Intervention Outcomes and effect
country size
N; recruit- Demographics Study design  Measurement;  Intervention ~ Comparison
ment; com- time points; type; treat- group
pleters (%)? PWBPout-  ment target;
comemeasure  delivery
mode; dura-
tion
Ponzoet Testtheeffica 262; universi- Age: T at RCT (T vs Pre, 2weeks, BioBase: Wait-list Perceived well-be-
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@Completers (%): percentage of participants who completed the postintervention data collection by the number of participants who were randomized

to the intervention group.

bpWB: psychological well-being.

CT: treatment group.

de: control group.

®NR: not reported.

fRCT: randomized controlled trial.

9TFS: The Flourishing Scale.

hKey outcomes and study conclusions italicized.

IES: effect size.

IC-TAU: control-treatment as usual.

KMHC-SF: Mental Health Continuum-Short Form [53].
'mHealth: mobile health.

"M RR: incidence rate ratio.

LY V: living your values.

OSPWB: Ryff Scales of Psychological Well-being-42 item [54].
PACT: acceptance and commitment therapy.

9ACT-CL: ACT on collegelife.

"FU: follow-up.

SSBT: Stop, Breathe & Think.

"WEMWBS: Warwick-Edi nburgh Mental Well-being Scale [55].
UCBT: cognitive behavioral therapy.

YYOLO: You Only Live Once.

Mental IlI-Health Symptoms

The predominant measure of PWB was the Mental Health
Continuum-Short Form [56] used in 62% (8/13) of the studies
[39-44,49,50], followed by the scales of PWB [54] reported in
15% (2/13) of the studies [47,48], the Warwick-Edinburgh
Mental Well-being Scale [55] reported in 15% (2/13) of the
studies [38,45], and the Flourishing Scale [57] reported in 8%
(1/13) of the studies [46]. A measure of the severity of mental
health symptoms was included in 85% (11/13) of the studies
and excluded in the other 15% (2/13) [45,47]. The Depression
Anxiety Stress Scales (DA SS) [30,58] were used in 31% (4/13)
of studies[38,39,42,44], the Counseling Center Assessment of
Psychological Symptoms was used in 23% (3/13) of studies
[40,41,49], the Center for Epidemiological Studies-Depression
[59,60] was used in 15% (2/13) of studies [46,48], and the

https://www.jmir.org/2022/9/e39686

Perceived Stress Scale [61] and the Hospital Anxiety and
Depression Scale (HADS) [62] were used in 8% (1/13) of
studies [43,50].

To better understand the prevalence and severity of mental
ill-health symptomsin the general university student population,
the DASS and HADS baseline scores were further analyzed
using a software program that estimates the percentile scores
and interval estimatesfor individual scores[63]. Of the studies
that used these measures, some reported symptom cut-off scores
as digibility criteria [38,43] or targeted students who
self-identified as distressed [50] or were actively seeking
psychological treatment [41] and thus tended to report higher
symptoms of mental ill-health. Studies using the DASS and
HADS, which did not specify such eligibility criteriaor targeted
recruitment, may reflect the general mental health of university
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students. Levin et al [39] reported elevated depression (88th
percentile, 95% Cl 86-90) and anxiety (86th percentile, 95%
Cl 84-88) symptoms in university students compared with the
genera population. Viskovich et a [44] also reported elevated
depression (86th percentile, 95% Cl 84-88) and anxiety
symptoms (90th percentile, 95% CI 88-92). At baseline, both
the intervention and control groups reported by Viskovich et a
[42] displayed elevated depression (intervention-93rd percentile,
95% Cl 92-94; control 94th percentile, 95% CI 94-95), anxiety
(intervention—-94th percentile, 95% CI 93-95; control-94th
percentile, 95% ClI 93-95), and stress symptoms
(intervention—-96th percentile, 95% CI 95-97; control-97th
percentile, 95% CI 96-98).

I ntervention Effectiveness

Of the 13 studies, 11 (85%) were igible for inclusion in this
meta-analysis[38-42,45,46,48-51]. Two corresponding authors
were contacted and provided additional data needed for the
meta-analysis, which were not reported in the published papers
[39,51]. A study was excluded because the study design

Ferrari et a

comprised asingle-group pre-post comparisons[47]. In addition,
a further study was excluded from the meta-anaysis, as it
reported on 3 intervention groups, each of which delivered
identical content but in different formats (as planned, full
flexibility and sequentially), and thus, it was not deemed to
include an appropriate comparative group to address the core
research question of this review [44].

Of the 11 studies dligible for inclusion in the meta-analysis
[38-42,45,46,48-51], the aggregate effect of treatment on PWB,
asdisplayed in Figure 2, was small and statistically significant
compared with controls (k=11; n=2903; Hedges g=0.32, 95%
Cl 0.23-0.4; P<.001). There was no evidence of significant
heterogeneity (Q,,=12.71; P=.24; 1°=21.34; T?=0.01; t=0.08).
Sensitivity analyses were performed to examine whether the
treatment effect differed across studies with active (7/11, 64%)
[38,39,45,46,48,50,51] and wait-list control (4/11, 36%)
comparison groups [40-42,49]. When wait-list control studies
wereremoved, the effect was reduced but remained statistically
significant (Hedges g=0.22, 95% CI 0.08-0.35; P=.001).

Figure 2. Effect of digital psychological interventions on psychologica well-being in university student populations [38-42,45,46,48-51].

Study name Outcome Statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower Upper

g error Variance  limit limit 2Z-Value p-Value
Bendtsen 2020  Positive Mental Health 0.05 0.13 002 -020 030 039 0699 ——
Kvillemo 2016 Psychological \Wellbeing 0.10 0.23 005 -035 054 042 0672 —_—
Levin 2016 Positive Mental Health 0.11 0.15 00z -018 O4 074 0459 ——
Auyeung 2019  Combined 0.21 0.20 0.04 -018 Q80 107 0234 e —
Noone 2018 Subjective Wellbeing 0.28 0.21 0.04 -013 Q89 132 0187 L e
Levin 2020 Positive Mental Health 0.36 0.21 004 -006 077 169  0.091
Viskovich 2020  Wellbeing 0.37 0.08 0.00 026 048 6.31 0.000 E 3
Rasénen 2016 Psychological Wellbeing 043 0.24 006 -005 030 175 0080
Levin 2017 Positive Mental Health 0.51 0.23 0.05 006 035 224 0025
Levin, Hicks 2020 Positive Mental Health 0.52 0.50 025 -046 1.50 1.04 029
Ponzo 2020 Perceived Wellbeing 0.67 0.19 0.04 0.29 1.04 350 0.000

0.32 0.04 0.00 023 040 743  0.000 ‘

-1.60 -0.80 0.80 1.60

Favours Control Favours Intervention

All interventions were stand-al one, meaning they were offered
to university students independent of university counseling
services, and run by independent researchers or an independent
youth mental health service such as Headspace [45]. Some
studies used university servicesfor recruitment, such asposting
advertisements on existing student health care center websites
[51] or waiting rooms [42], approaching students on wait-lists
for counseling centers [40], or advertising through university
student affairs[41]. Of the 13 studiesincluded in the systematic
review, acceptance and commitment therapy (ACT) was the
most frequently adopted therapeutic orientation, present in 7
(54%) studies [39,41,42,44,47,49,50]. In addition, 23% (3/13)
of studies adopted mindfulness interventions [40,45,48], 15%
(2/13) used positive psychological interventions [43,46], and
8% (1/13) described an eclectic intervention [38]. A total of
46% (6/13) of interventions were web-based [39,42,44,47-49],
31% (4/13) were mobile apps [38,40,43,45], 15% (2/13) were
available via mobile or desktop modes [41,46], and 8% (1/13)
combined web-based and face-to-face modes of delivery [50].
Given the large number of ACT intervention studies, we
conducted a subgroup analysis to evaluate the effectiveness of
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thistherapeutic modality in relation to PWB. The meta-analytic
effect of ACT-based treatments on PWB was smal and
statistically significant (Hedges g=0.35, 95% CI 0.25-0.45;
P<.001).

Risk of Bias

In relation to the study quality, based on study design, 77%
(10/13) studieswere rated according to the RoB-2 [33] and 23%
(3/13) using the Downs and Black checklist [34]. Asshownin
Figure 3, overall, 8% (1/13) of studieswererated on the RoB-2
with “some concerns’ of risk in relation to bias [46], and 69%
(9/13) wererated as“high risk” of bias[38,39,41,42,45,48-51].
Missing outcome data were the most prevalent domain of
concern, followed by the measurement of outcomes resulting
from reliance on self-report measures. A total of 23% (3/13) of
non-RCTswererated using the Downsand Black checklist [34].
Each study was given atotal score based on performance across
5 domains (reporting; external validity; interna validity-bias;
internal validity-confounding; and power); each paper was
scored (yes=1; no or unable to determine=0). Moreover, 15%
(2/13) of studies were classified as overal fair quality [41,47]
and 8% (1/13) as poor quality [44], according to classifications
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of thetotal score used in other reviews [64,65]. Common areas
of weakness across 23% (3/13) of the studies assessed included
alack of reporting of adverse events, lack of attempt to blind
participants or researchers, and not clearly reporting the intended

Ferrari et a

analysis in methods, a priori. The overall estimation of the
quality of evidence, based on the Grading of Recommendations
Assessment, Development, and Evaluation assessment, was
generally moderate (Multimedia Appendix 2).

Figure 3. Risk of bias assessment using the Cochrane risk of biastool (version 2) [38-42,45,46,48-51].

Study ID Comparator Outcome DI D2
Auyeung et al 2019 Control Flourishing + +
Bensten et al 2020 Control Positive mental health + +
Kvillemo et al 2016 Control Psychological well-being + +
Levin et al 2016 Control Positive mental health + +
Levin, Hicks et al 2020 Wait-list control Positive mental health + +
Levin et al 2017 Wait-list control Psychological well-being + +
Noone ¢t al 2018 Active control  Subjective well-being + +
Ponzo et al 2020 Wait-list control Perceived well-being + 1
Risénen ef al 2016 Wait-list control Psychological well-being + +
Viskovich et al 2020 Wait-list control Well-being + .

A further RoB is study retention, which refers to the number of
participants who compl eted the research study compared with
those who discontinued the study or did not complete data
collection at =1 time points. The most consistent retention data
that could be collated across studies were the comparison of the
number of participants randomized to the intervention with the
number of participants who completed data collection at the
post—time point for the specified primary outcome measures.
The proportion of participants who compl eted postintervention
data collection varied from 29.3% to 88.9% across theincluded
studies, with an average of 63.6% completersacrossall studies
(Table 1). Few studies have reported reasons for participant
drop out, and the details of such reporting varied widely. In
addition, most studies did not explicitly report adherenceto the
prescribed treatment. A study reported that although the reason
for failing to complete the intervention was not systematically
assessed, 9 participants emailed the coordinator and provided
a reason, including lack of time, technical problems with
software, or changed persona circumstances [45]. In relation
to publication bias, visual inspection of the funnel plot suggested
alargely symmetrical distribution, indicating ahigh likelihood
that this review has captured all relevant studies and presents a
low risk of publication bias for PWB (Multimedia Appendix
3). The Egger test of the intercept was not significant (intercept
-0.09, SE 0.566; P=.44). Using the trim-and-fill method by
Duval and Tweedie [66,67], only minor changesin valueswere
observed, further supporting alow risk of publication bias.

Discussion

Principal Findings

This study aimed to synthesize the published literature on the
effectiveness of digital mental health interventionsfor university
students, specifically in relation to PWB. Our systematic review
and meta-analysisfound small to moderate effects onimproving
PWB in university students following exposure to a digital
intervention. Beneficial effects remained when studies with a
wait-list control group were removed, indicating that the effects
of digital interventions remained robust in comparison with
active contrals. It is notable that ACT was the most prevalent

https://www.jmir.org/2022/9/e39686
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theoretical framework underlying psychological interventions
in the included studies. A subgroup analysis of 7 ACT-based
interventions showed significant and small to moderate
improvementsin PWB. ACT targets transdiagnostic processes,
such as the identification of values [68], which provide
developmentally salient therapeutic targets for university
students, while also accommodating heterogeneity in clinical
needs. ACT as a therapeutic modality also coherently aligns
with PWB asakey outcome, in addition to symptom alleviation
[69-71]. Given that past reviews have identified PWB and
flourishing as important mental heath outcomes [17,18],
especialy for university students[19], thefindings of thisreview
provide further support for the development of digita
psychological interventions grounded in ACT.

Our review resolves prior conflicting findings on the
effectiveness of digital interventions for improving PWB in
university students[23,24] and extendsthiswork by exclusively
focusing on PWB outcomes. Our findings partialy align with
the systematic review by Lattie et a [23], which identified 8
studies examining PWB as an outcome from digital mental
health interventionsfor university students. The authors reported
that 1 non-RCT and 6 RCTs found significant improvements
using validated measures, whereas 1 study using qualitative
measures did not find meaningful improvement. Our findings
are in contrast with the meta-analysis conducted by Harrer et
a [24], which found nonsignificant effects of digital
interventions for university students on PWB across 4 RCTs.
The specific focus of our review on PWB provides support for
the capacity of digital interventions to meaningfully improve
this specific psychological construct for university students,
athough these improvements were modest. Our review also
identified ACT-based approaches as the most common
therapeutic model used in the included studies, which aso
resulted in small to modest effects on PWB.

The baseline mental health data from the included studies
indicated the presence of severe symptoms of mental ill-health
in university student populations. Other studies have previously
found that 20% to 31% of students experience a diagnoseable
mental disorder [7,8]. The studies included in this review
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measured symptomology, not diagnosable mental health
disorders, and found that depression symptoms in university
students were more severe than that of 86% to 94% of the
general population [39,42,44], anxiety symptoms were more
severe than that of 86% to 94% of the general population
[39,42,44], and stress symptoms more severe than that of 95%
to 96% [42] of the general population. It is promising that this
review found small to moderate and significant improvements
in PWB as aresult of digital interventions, despite the severity
of symptoms. Therecent COVID-19 pandemicislikely to place
additional stressors on university students and exacerbate
symptoms|[72].

The COVID-19 glabal pandemic has had, and will continue to
have, far-reaching consequences on individual, societal, and
global functioning [73]. Although higher education rapidly
pivoted to web-based learning in Western countries to reduce
face-to-face contact and slow the spread of the virus [74], all
13 studies included in this review were conducted before the
pandemic. It was noted during the literature search that many
web-based psychological interventions were conducted for
university studentsin 2020 and 2021; however, these were often
excluded from this review because PWB was not an outcome.
We argue that PWB is of even greater importance during a
pandemic. The results of this review support the capacity of
digital psychological interventions to improve PWB for
university students; however, overall effect sizes were modest.
Future research could target innovation to enhance the
effectiveness of web-based interventions. Such innovation may
include developing a better understanding of the predisposing
and precipitating triggers of poor PWB among university
students. Further innovation may also include identifying the
active components of ACT approaches that address university
students' needs and consider approaches to integrate digital
interventions within existing university-based care models.

Recent callsfor the reform of university mental health services
[11] are warranted. Duffy et al [11] recently emphasized the
importance of integrated models of university-based mental
health care that met the spectrum of student psychological needs
[13] and embedded multidisciplinary mental health teamswithin
campus services. Such modelswould comprehensively provide
preventive and urgent treatment to high-risk populationsthat is
likely to result in both immediate relief and long-term
improvement in mental health trajectories [11]. In this review,
all included studiesfeatured stand-aloneinterventions, meaning
they were not integrated with existing counseling or mental
health support services, however, some studies used such
servicesfor recruitment purposes. For example, Levin et a [40]
approached students on wait-lists for university counseling
centers and provided a digital intervention while waiting for
face-to-face appointments, effectively filling a gap in clinical
need. In addition, Rasinen et a [50] reported that their
web-based ACT intervention was also available more broadly
in a Swedish university to 15,000 enrolled studentsin 2 formats:
a self-help offering and twice a year offering in a
coach-supported form. Firestone et al [47] concluded that such
digital interventions could be integrated with university
orientation programs in the future.

https://www.jmir.org/2022/9/e39686
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Strengthsand Limitations

This review provides a stronger evidence base to support the
recommendations [11,13] for integrating effective digital
interventions with existing counseling and student support
services on university campuses, particularly when such
interventions are grounded in an ACT therapeutic modality.
This conclusion aligns with existing research that young adults
arelikely to endorse blended model s of psychological care[75].
Future interventions could also consider the timing of such
interventions; for example, before exams or during orientation
may be when mental health needs are particularly salient to
students. In addition, only 1 study included a 12-month
follow-up after the intervention [50], highlighting the need for
future research to ascertain whether the treatment effects of
digital interventions persist over time for university students.

Thereare several methodological concernsregarding the quality
of the available studies. Study retention is a commonly
recognized challenge for digital psychological interventions
[76,77], with a meta-analysis reporting dropouts from such
programs ranging from 2% to 83%, with aweighted average of
31% [78]. In this review, we calculated study retention based
on the proportion of participants who completed the
postintervention data compared with those randomized or
allocated to theintervention group. The proportion of completers
varied from 29.3% to 88.9% across the included studies, with
an average of 63.6% compl eting the digital intervention, similar
to completion rates reported in previous reviews [73]. Future
studies on digital interventions for university students should
systematically collect both treatment adherence and study
compliance data, accompanied by explicit reasons for drop out
or discontinuation of the treatment.

In addition, a group of researchers conducted 3 of the included
studies [39,40,49], potentially resulting in an undue influence
of aparadigm or researcher’s approach or style of intervention.
Given that 2 of these studies presented some of the strongest
effect sizes for PWB [40,49], it may be that the effect was the
result of something specific to this group’s implementation of
ACT. Alternatively, a significant, positive finding in 2
independent studies by the same group of researchers may also
increase confidence that results are less likely to have been a
chance finding, assuming that bias was carefully managed.
Further examination of ACT-based digital psychological
interventions across different university student populations
would clarify the effectiveness of these approaches. As
discussed, the fail-safe N and funnel plot analyses suggest that
there is alow risk of publication bias. Overal, the quality of
the studies was rated as moderate, with the most common
methodological issues potentially causing biasincluding failure
to report complete outcome data and issues with the
measurement of PWB. Future research should be strengthened
by reporting greater detail when describing intervention content
to facilitate an understanding of the mechanisms of change,
consideration of dosage effects, and an assessment of the
acceptability of such interventions.

Conclusions

Overall, the results of this systematic review and meta-analysis
indicatethat digital psychological interventionsareapromising
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area of research and clinical intervention for enhancing PWB
among university students. The most common therapeutic
modality for digital interventionswas ACT, which theoretically
focuses on strengthening the individual’s capacity to lead arich
and value-driven life, a goal which is consistent with PWB

Ferrari et a

outcomes. The effect sizes demonstrated significant
improvements in PWB for university students, abeit only
modestly. The findings of this review encourage the further
development of evidence-based digital interventions that target
PWB in vulnerable populations such as university students.
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