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ABSTRACT: Objectives: College students face increasing mental health challenges. Although Acceptance and Com-
mitment Therapy (ACT) is effective, the efficacy of Internet-based ACT (iACT) needs further exploration. Methods:
This study examines the efficacy of iACT on college students’ mental health through a randomized controlled trial. We
recruited 90 college students (19.16 ± 1.02 years old) and randomly divided them into the iACT group, face-to-face ACT
group, and control group. The effects of the interventions were evaluated using the comprehensive assessment of ACT
processes (CompACT) and the Depression Anxiety Stress Scales (DASS-21). Results: Two-factor repeated measures
ANOVA revealed a significant time main effect of iACT. Face-to-face ACT and iACT effectively improved college
students’ psychological flexibility [F(2, 83) = 18.78, p < 0.001, η2

= 0.18] and alleviated their negative emotions [F(2,
82) = 41.17, p < 0.001, η2

= 0.36]. Face-to-face ACT exhibited sustained effects on improving participants’ psychological
flexibility and alleviating their negative emotions (p < 0.001), while iACT showed no sustained effect on improving
participants’ psychological flexibility (p > 0.05). Conclusion: While iACT and face-to-face ACT are effective short-
term interventions, face-to-face ACT demonstrates superior sustainability. Integrating guided sessions into iACT may
enhance long-term outcomes. These findings advocate for blended interventions to address college students’ mental
health needs, particularly in resource-limited settings.

KEYWORDS: Internet-based acceptance and commitment therapy; mental health; college students; randomized
controlled trial

1 Introduction
In recent years, the mental health of college students has become a growing concern and a focus of

extensive scholarly investigations [1]. College students frequently face numerous challenges that profoundly
impact their mental health. Data from the Healthy Minds Study indicated a 33% surge in college students
meeting diagnostic criteria for one or more mental health disorders from 2013 to 2022 [2,3]. Meanwhile,
COVID-19 has significantly exacerbated the mental health issues in college students [4–6]. Job loss and
income reductions due to the pandemic significantly increased the prevalence of mental disorders such as
anxiety, insomnia, boredom, and loneliness [7,8]. A meta-analysis of the mental health problems among
Chinese college students revealed the following prevalence rates: 13.7% for anxiety, 20.8% for depression,
4.5% for somatization, 10.8% for suicidal ideation, 16.2% for self-harm, and 2.7% for suicide attempts [9].
Longitudinal research data suggest that Chinese college students’ mental health issues are dynamic processes
and that there is heterogeneity among different groups [10–12]. These statistics indicate novel challenges for
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mental health professionals practicing in higher education institutions. Therefore, it is crucial to explore
effective interventions that adequately address the mental health needs of this demographic.

Acceptance and commitment therapy (ACT) represents the “third wave” of Cognitive Behavioral
Therapy (CBT) [13,14], which extends beyond the concept of the first two waves of CBT. ACT focuses not
on symptom reduction or cognitive restructuring but on modifying individuals’ problem-solving strategies
and thought processes [15]. Psychological flexibility (PF) is the primary target and hypothesized change
process in ACT, whose theory posits improved symptoms and well-being through increasing PF [16]. The
effectiveness of ACT has been validated by over 280 randomized controlled trials (RCTs) involving nearly
33,000 participants [17], and the association between PF and mental health in college students has been
extensively examined. A systematic review and three-level meta-analysis examined the effect of ACT on the
PF of college students [18]. Previous findings suggest that PF helps to protect against the adverse impacts of
the COVID-19 pandemic [19,20].

Different cultural values and beliefs significantly influence individuals’ acceptance and response to
psychological therapies. In recent years, there has been growing attention to exploring the applicability of
ACT within Chinese cultural and educational contexts. For instance, Fang et al. conducted an RCT to explore
the psychological mechanisms of ACT and rational emotive behavior therapy in treating hoarding disorder
among Chinese college students [21]. Wang and Fang explored the PF development trajectories of college
students using the latent growth model [22]. These studies demonstrated from various perspectives how
college students’ mental health interconnects with PF, and ACT has emerged as a prevalent psychological
intervention in China.

Internet-based acceptance and commitment therapy (iACT) is a novel treatment protocol based on
the Internet and ACT. It typically combines face-to-face sessions with mobile applications to facilitate ACT
practice, enhance self-acceptance, and promote behavior change [23]. During the COVID-19 pandemic,
iACT has been extensively utilized. Administered primarily through various interactive and remote formats,
iACT includes video sessions, audio programs, engaging animated presentations, structured written activi-
ties, and personalized telephone consultations, all grounded in the principles of ACT [24]. Previous research
has shown that iACT can help increase adolescents’ academic buoyancy and life satisfaction while reducing
stress and depression symptoms [25–27]. A transdiagnostic meta-analysis examined the efficacy of iACT
in relieving anxiety and depression and improving the life quality and PF of adults [28]. A meta-analysis
by Wang & Fang revealed certain efficacy of iACT in enhancing adolescent mental health and PF [24].
However, the effect of Internet-based psychological intervention is relatively limited compared with face-to-
face intervention [29], while other studies have further confirmed the effectiveness of these two interventions.
Liu et al. compared the intervention effects of iACT and face-to-face ACT on middle school students’ PF,
revealing further improved PF in the iACT group [30]. The impact of iACT and face-to-face ACT on Chinese
college students remains uncertain, necessitating further RCTs for verification. Hence, this study aims to
explore whether iACT can effectively address the prevalent psychological challenges college students face.

This study implemented group psychological counseling interventions based on ACT among college
students to compare the effects of iACT and face-to-face ACT on improving their PF. The findings are
expected to provide consultation and reference values for the mental health education of college students.
The specific research questions are as follows:

First, what is the impact of ACT on PF improvement and negative emotion reduction in college
students? Specifically, do ACT and iACT enhance PF and alleviate negative emotions in both intervention
groups, and are the differences with the control group significant?
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Second, is there a disparity in the efficacy of iACT and face-to-face ACT in enhancing PF and mitigating
negative emotions among college students? Specifically, are there statistically significant distinctions between
the two intervention groups?

2 Materials and Methods

2.1 Participants
Out of 108 individuals recruited online from a university in Anhui Province, China, 90 were included

in this study after evaluation and screening. The sample size was calculated based on the expected effect size
of the intervention (Cohen’s d = 0.5) and a power of 80% at an alpha level of 0.05. Using G*Power software,
a minimum of 24 participants per group was required. Considering a dropout rate of 15%, we recruited
30 participants per group, totaling 90 participants. The inclusion criteria are (1) students with normal
mental assessment results; (2) without previous psychological counseling; (3) able to effectively communicate
with researchers either face-to-face or online and participate in group activities punctually. The exclusion
criteria include (1) participation in any psychological interventions or psychotherapies that could potentially
interfere with the research outcomes; (2) under psychiatric medications; (3) inability to consistently attend
group counseling sessions. Randomization was conducted using a centralized randomization system. 90
participants were randomly assigned into three even groups, namely, the face-to-face ACT group (n = 26, 4
dropouts), the iACT group (n = 30), and the control group (n = 30).

All participants provided informed consent for their involvement in this research project. No interim
analysis was planned due to the short duration of the study. However, the study would be terminated early
if (1) more than 10% of participants in the intervention groups experienced significant worsening of mental
health; (2) participation rates fell below 60%; or (3) any ethical violations occurred. The study was approved
by the Ethical Committee of Anhui Normal University and performed following the Declaration of Helsinki.

In this study, invalid questionnaires were excluded based on the following criteria. Firstly, for com-
pleteness, questionnaires with more than 10% unanswered items, as detected by SPSS 26, are marked for
exclusion. Secondly, regarding response consistency, two trained research assistants independently reviewed
the questionnaires for obvious contradictions. Finally, considering response time, if a questionnaire is
completed in less than half the expected time (estimated by the pre-test to be 15 min), it will be excluded.

The participants aged 18 to 23 with an average of 19.16 ± 1.02, and the age difference across all groups is
not statistically significant. Table 1 presents demographic information of the three groups.

Table 1: Demographic information

Variables Total sample
(N = 86)

Face-to-Face ACT
(n = 26)

iACT
(n = 30)

Control
(n = 30)

Sex
Male 40 (46.51%) 9 (34.62%) 15 (50.00%) 16 (53.33%)

Female 46 (53.49%) 17 (65.38%) 15 (50.00%) 14 (46.67%)
Grade

Sophomore 60 (69.77%) 11 (42.31%) 27 (90.00%) 22 (73.33%)
Junior 20 (23.26%) 11 (42.31%) 3 (10.00%) 6 (20.00%)
Senior 6 (6.98%) 4 (15.38%) 0 (0.00%) 2 (6.67%)

Origin
Urban 26 (30.23%) 7 (26.92%) 12 (40.00%) 7 (23.33%)

(Continued)
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Table 1 (continued)

Variables Total sample
(N = 86)

Face-to-Face ACT
(n = 26)

iACT
(n = 30)

Control
(n = 30)

Rural 60 (69.77%) 19 (73.08%) 18 (60.00%) 23 (76.67%)
Siblings

No 22 (25.58%) 11 (42.31%) 5 (16.67%) 6 (20.00%)
Yes 64 (74.42%) 15 (57.69%) 25 (83.33%) 24 (80.00%)

2.2 Materials
2.2.1 Comprehensive Assessment of ACT Processes (CompACT)

The CompACT questionnaire was used to measure PF, which was developed by combining 11 ACT
process assessment tools based on the Delphi method [31]. Fang & Huang revised the Chinese CompACT
version into 18 questions in three dimensions: openness (Questions 1 to 6), awareness (Questions 7 to 11),
and action (Questions 12 to 18) [32]. The questionnaire is based on a seven-point Likert scale from zero
(completely inconsistent) to six (completely consistent), and Questions 1 to 4 and 6 to 11 are reverse-scored.
A higher score indicates a higher PF, and vice versa. The Cronbach α coefficients of the three measurements
in this study were 0.78, 0.79, and 0.76.

2.2.2 Depression Anxiety Stress Scale (DASS-21)
DASS-21 measures negative emotions such as depression, anxiety, and stress [33]. Its Chinese version

comprises 21 items, covering 7 depression factors (items 3, 5, 10, 13, 16, 17, and 21), 7 anxiety factors (items
2, 4, 7, 9, 15, 19, and 20), and 7 stress factors (items 1, 6, 8, 11, 12, 14, and 18). DASS-21 adopts a 4-point scale
from 0 (completely inconsistent) to 3 (completely consistent), with a higher total score indicating stronger
negative emotional experiences. The Cronbach α coefficients of the three measurements in this study were
0.89, 0.92, and 0.91.

2.2.3 Group Counseling Feedback Form
The effect of group counseling was evaluated using a self-designed group counseling feedback form

combined with a questionnaire survey, observations, and interviews.

2.3 Intervention Program
Based on ACT principles and operational guidelines, a group counseling program centered around the

“Get Out of Your Mind and Into Your Life” theme was developed in this study. Distinct intervention methods
and strategies have been employed for the face-to-face ACT and iACT groups. During the group counseling
sessions, the participants learned how language can contribute to human suffering and learned techniques
to overcome the avoidance of negative emotions. They explored their thought processes, embraced inner
experiences, and practiced mindfulness. The participants also focused on living in the present and leading
a vibrant and meaningful college life. The activities encompassed various forms, such as experiential games,
metaphorical storytelling, shared reflections, and mindfulness exercises. The facilitator leading these group
counseling activities was certified as a psychological consultant with relevant training in ACT. The specific
intervention programs are presented in Table 2.
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Table 2: ACT-based intervention programs

Module Content: iACT group Content: Face-to-face ACT group
Module 1: Form

group
(1) Take video courses—Get

started with ACT.
(2) Follow the audio for a

mindfulness exercise: Balloon
breathing.

(3) Complete their
assignments by watching the
ACT video and submitting

their reflections.

(1) Mood portrait sign-in.
(2) Ice-breaking game.

(3) Describe the group expectations,
establish norms, and sign the “Group

counseling Contract”.
(4) Introduce ACT knowledge through
a case study and present the PF model.

(5) Mindfulness exercises: Balloon
breathing.

Module 2:
Acceptance

(1) Take video courses on
experiential avoidance and

acceptance.
(2) Follow the audio for a

mindfulness exercise: Feather
body scan.

(3) Complete their
assignments by providing

real-life examples to
demonstrate experiential

avoidance and acceptance.

(1) Understand the meaning and life
cases of experiential avoidance and

acceptance and introduce the
acceptance techniques.

(2) Incorporating “Chinese finger traps”
and “tug-of-war with monsters”

activities to provide a more intuitive
sense and comprehension of

acceptance.
(3) Mindfulness exercise: Feather body

scan.
Module 3:
Cognitive
defusion

(1) Take video courses on
cognitive fusion and defusion.

(2) Follow the audio for
mindfulness exercises: TV

display.
(3) Complete their

assignments by watching the
video “Bus Driver and

Passenger” and submit their
thoughts.

(1) Learn about the implications and life
cases of cognitive fusion and cognitive

defusion.
(2) Exercising “I now have this thought”

and “Titchener repetition” to help
individuals detach from their thoughts

and rationally approach facts.
(3) Mindfulness exercises: TV display.

Module 4:
Contact with the
present moment

(1) Take video courses on
contact with the present

moment.
(2) Follow the audio for

mindfulness exercises: Eat an
orange mindfully.

(1) Using the metaphor of a “time
machine”, present the concept of

“contact with the present moment”,
examining the significance and real-life

instances of contact with the present
moment.

(Continued)
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Table 2 (continued)

Module Content: iACT group Content: Face-to-face ACT group
(3) Complete a mindfulness
practice during one activity

from their daily morning
routine, such as brushing their

teeth or showering.

(2) Methods such as “hand
mindfulness” and “mindful

consumption of chocolate” are
employed to instruct participants in
attending to their bodily sensations.

(3) Mindfulness exercises: Eat an
orange mindfully.

Module 5: Self as
context

(1) Take video courses on
conceptualized self and

observed self.
(2) Follow the audio for
mindfulness exercises:

Recognize the observed self.
(3) Complete their

assignments by reading an
exercise or metaphor aloud.

(1) Elucidate the concept and
significance of “self-as-context” through
the connotation of conceptualized self

and observed self.
(2) By utilizing the “sky and weather”

and “chess board metaphor”, the
concept of the observed self is

introduced, and techniques such as
“watching the stage play” are employed

to facilitate members in adopting a
perspective of observing ideas and

emotions.
(3) Mindfulness exercises: Recognize

the observed self.
Module 6:

Values
(1) Take video courses on

clarifying your value.
(2) Follow the audio for

mindfulness exercises: An
80th birthday party.
(3) Complete their

assignments by writing three
fundamental values that

resonate deeply within their
heart.

(1) Understand the meaning of values
through group discussions.

(2) Using metaphors such as “compass”
and “two children in a car” to introduce
values and goals and methods such as
“speech” and “mental reader” to guide
the members in learning to clarify and

connect with the values.
(3) Mindfulness exercises: An 80th

birthday party.
Module 7:
Committed

action

(1) Take video courses on
ineffective actions and

committed actions.

(1) The concept of commitment action
is elucidated by asserting that

“participating in group counseling
sessions punctually represents a form of

commitment in itself ”.

(Continued)
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Table 2 (continued)

Module Content: iACT group Content: Face-to-face ACT group
(2) Follow the audio for
mindfulness exercises:
Visualize the success.

(3) Complete their
assignments by creating a list

of goals and action plans.

(2) Utilize the “Three-Step Method” to
facilitate discussions on value-based

goals with members, identify common
barriers to action, and develop
strategies for addressing them.

(3) Mindfulness exercises: Visualize the
success.

Note: The program is based on ACT Made Simple [34].

2.4 Procedure
The face-to-face ACT and iACT groups underwent 7 intervention sessions, while the control group

received no intervention. The face-to-face ACT sessions were led by an experienced psychological counselor,
assisted by a doctoral student. Both received their training within a structured group psychological coun-
seling classroom setting. The iACT sessions were guided by an adept psychological counselor who delivered
video/audio ACT materials via the Internet for self-directed learning/training purposes. Psychological
assessments were conducted using Questionnaire Star at T1 (pre-intervention), T2 (post-intervention), and
T3 (2 weeks post-intervention). The detailed process is illustrated in Fig. 1.

2.5 Data Analysis
Data analysis was conducted in SPSS 26.0. This study employed a two-factor mixed experimental design

with 3 groups (face-to-face ACT, iACT, and control) and 3 time points (T1, T2, and T3). A general linear
model was utilized for the two-factor repeated measures Analysis of Variance (ANOVA) to examine the
differences in PF and negative emotion scores among college students across the three groups. Effect size
bias η2 was used to determine the variance in intervention effects between face-to-face ACT and iACT [35].

3 Results

3.1 Descriptive Statistics
Table 3 displays the descriptive statistical findings for college students in the iACT, face-to-face ACT,

and control groups at three measurement points. It presents the overall PF levels and scores on the openness,
awareness, and action dimensions, as well as the overall negative emotion levels and scores on the depression,
anxiety, and stress dimensions.
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Figure 1: Intervention process

Table 3: Descriptive statistics of the three groups at the three measurement points (Mean ± SD)

Variables Groups n T1 T2 T3

PF
iACT 30 57.80 ± 8.99 62.60 ± 9.05 60.33 ± 8.38

Face-to-face ACT 26 56.81 ± 11.66 61.65 ± 13.49 64.04 ± 10.56
Control 30 57.33 ± 11.20 58.90 ± 11.85 58.77 ± 11.76

Openness
iACT 30 15.97 ± 4.35 17.67 ± 4.01 17.13 ± 3.44

Face-to-face ACT 26 13.69 ± 5.06 16.08 ± 6.11 16.15 ± 4.99
Control 30 16.80 ± 5.17 18.17 ± 5.27 17.93 ± 4.86

iACT 30 16.73 ± 4.37 18.10 ± 4.48 17.90 ± 3.91
Awareness Face-to-face ACT 26 16.73 ± 6.10 17.54 ± 6.73 19.73 ± 5.20

Control 30 16.20 ± 4.94 16.33 ± 5.43 17.10 ± 5.03

(Continued)
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Table 3 (continued)

Variables Groups n T1 T2 T3

Action
iACT 30 25.10 ± 3.98 26.83 ± 4.65 25.30 ± 4.30

Face-to-face ACT 26 26.38 ± 4.92 28.04 ± 6.15 28.15 ± 4.73
Control 30 24.33 ± 4.91 24.40 ± 5.33 23.73 ± 5.36

Negative emotions
iACT 30 15.03 ± 7.20 12.30 ± 6.60 10.97 ± 6.73

Face-to-face ACT 26 14.65 ± 9.76 10.42 ± 8.64 10.00 ± 7.33
Control 30 16.00 ± 8.44 15.57 ± 8.17 16.10 ± 7.91

Depression
iACT 30 4.67 ± 2.66 3.83 ± 2.18 3.37 ± 2.20

Face-to-face ACT 26 3.69 ± 4.27 2.77 ± 3.08 3.00 ± 2.71
Control 30 4.93 ± 3.38 5.07 ± 3.27 5.27 ± 3.14

Anxiety
iACT 30 4.67 ± 2.78 3.77 ± 2.70 3.43 ± 2.64

Face-to-face ACT 26 4.31 ± 3.12 3.42 ± 2.91 3.27 ± 2.32
Control 30 4.93 ± 3.10 4.83 ± 2.87 5.10 ± 2.55

Stress
iACT 30 5.70 ± 2.67 4.70 ± 2.52 4.17 ± 2.48

Face-to-face ACT 26 6.65 ± 3.25 4.23 ± 3.33 3.73 ± 3.08
Control 30 6.13 ± 2.80 5.67 ± 2.67 5.73 ± 2.59

3.2 Comparison Baselines across the Three College Student Groups
An analysis indicates no statistically significant differences in PF and negative emotion scores among

the iACT, face-to-face ACT, and control groups of college students prior to interventions. The results are
listed in Table 4.

Table 4: Comparison baselines across the three college student groups (Mean ± SD)

Variables iACT (n = 30) Face-to-face ACT (n = 26) Control (n = 30) F p
PF 57.80 ± 8.99 56.81 ± 11.66 57.33 ± 11.20 0.06 0.94

Openness 15.97 ± 4.35 13.69 ± 5.06 16.80 ± 5.17 3.00 0.06
Awareness 16.73 ± 4.37 16.73 ± 6.10 16.20 ± 4.94 011 0.90

Action 25.10 ± 3.98 26.38 ± 4.92 24.33 ± 4.91 1.40 0.25
Negative emotions 15.03 ± 7.20 14.65 ± 9.76 16.00 ± 8.44 0.19 0.83

Depression 4.67 ± 2.66 3.69 ± 4.27 4.93 ± 3.38 0.98 0.38
Anxiety 4.67 ± 2.78 4.31 ± 3.12 4.93 ± 3.10 0.30 0.74
Stress 5.70 ± 2.67 6.65 ± 3.25 6.13 ± 2.80 0.75 0.47

3.3 ACT Efficacy on College Students’ PF
A two-factor repeated measures ANOVA was conducted to examine the impact of iACT and face-to-face

ACT on college students’ PF, which aimed to determine the differences among the three groups at the three
measurement points. The normal distribution of the data at the three measurement points was confirmed
by the Kolmogorov-Smirnov (K-S) test (p > 0.05), allowing for repeated measures ANOVA. Main effect
testing with the Greenhouse-Geisser correction revealed a significant time main effect [F(2, 83) = 18.78,
p < 0.001, η2

= 0.18], indicating statistically significant differences across measurement points. A significant
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interaction effect between time and group was also observed [F(2, 83) = 4.03, p < 0.05, η2
= 0.09], suggesting

inconsistent changes in PF among the three college student groups. However, no significant group main
effect was found through between-subjects effect testing [F(2, 83) = 0.48, p = 0.62] indicating no statistically
significant differences among the three groups. The results are presented in Table 5.

Table 5: Repeated measures ANOVA results on PF

Groups and effects T1 (Mean ± SD) T2 (Mean ± SD) T3 (Mean ± SD) F p η2

iACT 57.80 ± 8.99 62.60 ± 9.05 60.33 ± 8.38
Face-to-face ACT 56.81 ± 11.66 61.65 ± 13.49 64.04 ± 10.56

Control 57.33 ± 11.20 58.90 ± 11.85 58.77 ± 11.76
Time main effect 18.78 <0.001 0.18

Group main effect 0.48 0.62 0.01
Group * time 4.03 <0.05 0.09

Significant interactions were found between group and time (F(2, 83) = 4.03, p < 0.05). Therefore,
the effects were separately analyzed. The simple effect analysis revealed that with measuring time as the
independent variable, the intervention group exhibited a significantly higher PF score than the baseline at
T2 and T3 (p < 0.001). In contrast, no significant differences were observed in the control group’s PF scores
at the three-time points (p > 0.05), suggesting effectively enhanced participant PF by ACT. Furthermore,
paired comparison results indicated that face-to-face ACT led to a sustained increase in PF, with significantly
higher scores than the baseline at T2 and T3 (p < 0.001), while iACT resulted in an initial improvement but
no sustained enhancement over time. The results are shown in Fig. 2.

Figure 2: Repeated measures ANOVA results of the three groups on PF scores

3.4 ACT Efficacy on College Students’ Negative Emotions
To examine the effect of iACT and face-to-face ACT on the negative emotions of college students, a

two-factor repeated measures ANOVA was conducted. The results showed a significant time main effect
[F(2, 82) = 41.17, p < 0.001, η2

= 0.36], indicating statistically significant differences among the three
measurements. The interaction effect of time and group was significant [F(2, 82) = 12.32, p < 0.001, η2

= 0.23],
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indicating that the negative emotions of college students changed differently across the three groups. The
intra-group effect test showed no significant group main effect [F(2, 82) = 2.30, p = 0.11, η2

= 0.05], indicating
no statistically significant difference among the three groups. The results are listed in Table 6.

Table 6: Repeated measures ANOVA results on negative emotions

Groups and effects T1 (Mean ± SD) T2 (Mean ± SD) T3 (Mean ± SD) F p η2

iACT 15.03 ± 7.20 12.30 ± 6.60 10.97 ± 6.73
Face-to-face ACT 14.65 ± 9.76 10.42 ± 8.64 10.00 ± 7.33

Control 16.00 ± 8.44 15.57 ± 8.17 16.10 ± 7.91
Time main effect 41.17 <0.001 0.36

Group main effect 2.30 0.11 0.05
Group * time 12.32 <0.001 0.23

The simple effect analysis revealed that with measuring time as the independent variable, the negative
emotion scores of the intervention group were significantly lower than the baseline at T2 and T3 (p <
0.001). In contrast, no significant difference was observed in the negative emotion scores of the control
group at the three-time points (p > 0.05), indicating that ACT effectively alleviated participants’ negative
emotions. Furthermore, paired comparison results demonstrated that face-to-face ACT led to significantly
lower negative emotion scores compared to the baseline at T2 and T3 (p < 0.001), with no significant
difference between these two-time points (p > 0.05), indicating the sustainability of face-to-face ACT in
alleviating the negative emotions of the participants. The negative emotion scores at T2 and T3 in the iACT
group showed a significant decrease compared to the baseline (p < 0.001), with T3 also demonstrating a
significantly lower negative emotion score than T2 (p < 0.001). These findings indicated that iACT had a
more sustained effect on alleviating negative emotions. The results are shown in Fig. 3.

Figure 3: Repeated measures ANOVA results of the three groups on negative emotion scores
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3.5 The Efficacy of Group Counseling
This study evaluated the efficacy of group counseling through questionnaires, interviews, and obser-

vations. The findings revealed that 8% of the participants demonstrated a strong comprehension of and
engagement in group counseling, while 74% were aware of it but had not participated, and 18% had no
knowledge of it. Furthermore, 96% of the participants reported that psychological group counseling activities
positively impacted their well-being, mood regulation, intellectual enlightenment, psychological knowledge
acquisition, and personal development. Additionally, 89% actively engaged in group counseling by express-
ing their thoughts and emotions sincerely while fostering friendly interactions with other members. During
interviews with the participants, many expressed their ability to apply the acquired knowledge from group
counseling to their daily lives and highlighted memorable experiences such as “Chinese finger trap” and
“mindfully eating an orange”. They emphasized that “mindfulness training” had significantly benefited them.

4 Discussion
The primary aim of the RCT in this study was to investigate the efficacy of ACT intervention, specifically

concerning its impact on the PF and negative emotions of college students. Meanwhile, the effectiveness of
iACT and face-to-face ACT was compared. This section discusses the research findings.

4.1 The Impact of ACT on College Students’ PF
To test the effect of ACT on the PF of college students, this study conducted an RCT on three groups

with and without intervention. The results showed that iACT and face-to-face ACT effectively enhanced the
PF of college students, consistent with the findings of previous studies [36,37]. ACT primarily improves an
individual’s PF through mindfulness, acceptance, cognitive detachment, clarifying values, and behavioral
change experiences. It enables individuals to commit to a valuable and meaningful life. The intervention
program in this study consists of seven modules, fully covering the six core processes of ACT. The basic
knowledge, metaphors, exercises, and mindfulness practices in each module reflect the two ACT processes,
namely, the acceptance and mindfulness module and the commitment and action change module. The
intervention program significantly enhanced the PF of college students. Additionally, the PF measuring tool
in this study (CompACT) is more comprehensive than existing single-dimensional measurement tools, such
as AAQ, in assessing the PF improvement in college students. These findings demonstrate the scientificity,
completeness, and effectiveness of the ACT intervention program in this study.

4.2 The Impact of ACT on College Students’ Negative Emotions
Data analysis showed that the intervention groups had lower negative emotion scores at T2 and T3 than

the baseline. In contrast, the control group had no significant differences in negative emotion scores at the
three-time points, indicating that ACT effectively alleviated the participants’ negative emotions. Previous
studies have demonstrated PF as a protective factor against the development and progression of various
mental problems, including depression and anxiety [38]. As the participants’ PF improved in this study, their
negative emotions gradually subsided. Some studies on the PF enhancement mechanisms have shown that
the impact of ACT on clinical outcomes is achieved through its effects on PF and its core processes [14]. This
study posits that individuals with high PF may accurately discern the reality of negative emotions and utilize
cognitive defusion and mindfulness techniques to live in the present moment rather than becoming ensnared
by negative emotions. Doing so creates space for their authentic selves and enables them to move toward
meaningful actions aligned with their values. As psychologically inflexible college students encounter stimuli
triggering depression or other negative emotions, their sensitivity and vigilance toward such stimuli increase,
enticing them to unconsciously engage in experiential avoidance and over-generalize to keep themselves
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from harm. Under the influence of cognitive fusion, negative experiences intensify [39–41]. ACT believes
that enhancing PF is the fundamental goal of the intervention while changing symptoms is an “unexpected
bonus” naturally arising from increased PF.

Our findings align with the existing literature. For instance, a study demonstrated that iACT interven-
tions yielded significant positive effects on adolescent mental health during the COVID-19 pandemic [27].
Another study revealed that online ACT interventions not only enhanced adolescents’ psychological well-
being but also improved their school engagement [20]. We recommend that health and educational
authorities promote ACT interventions among college students to assist them in reducing judgments of
negative emotions and avoidance behaviors. Additionally, we suggest increasing access to mental health
services, particularly in resource-limited areas, by leveraging online platforms and mobile applications to
ensure broader student access to support.

4.3 Comparison of iACT and Face-to-Face ACT
This study revealed that iACT and face-to-face ACT effectively enhanced participants’ PF and alleviated

their negative emotions. However, some differences were observed between the two interventions. Face-to-
face ACT demonstrated sustained effects in improving participants’ PF and alleviating negative emotions,
whereas iACT showed no sustained effects in enhancing participants’ PF. ACT has proven to be a highly
adaptable intervention that applies to various settings, such as classrooms, psychotherapy offices, or online
platforms [42]. Early ACT interventions are primarily implemented face-to-face and yield positive thera-
peutic outcomes. The effectiveness and lasting effect of face-to-face group psychological counseling were
also confirmed in this study. With the continuous IT advancements and the COVID-19 pandemic, iACT
has garnered significant attention in recent years. Research has indicated that iACT can enhance mental
health [27], reduce anxiety symptoms in adolescents, improve PF skills [20], and notably treat depressive
symptoms among college students, particularly those with low mental health baselines [43].

The effectiveness of iACT was validated in a previous systematic review and meta-analysis [24], but the
sustainability of iACT in terms of therapeutic effect requires further improvement, which may be due to
the absence of iACT guidance. A review by Välimäki et al. [44] on online mental health interventions for
adolescents suggested that including face-to-face elements in internet-based psychological interventions may
increase the positive impact of online interventions. Some researchers have categorized iACT into two types
based on the presence of a guide, and integrating two 45-min face-to-face meetings and weekly coaching
messages to encourage participants has produced positive effects [26]. Due to the limited relevant research,
we used the conclusions cautiously. The iACT intervention program in this study involved no guidance,
with participants primarily engaging in autonomous learning through video, audio, text, and mindfulness
training. Our future research aims to delve deeper into guided iACT.

Additionally, this study found that the participant retention rate in Internet-based psychological
interventions was relatively high, consistent with the results of the above meta-analysis [24]. The temporal
and spatial limitations of face-to-face psychological interventions often cause participants to drop out. In
contrast, online psychological interventions are convenient, demanding less time and space, making it easier
for active participation.

There are undoubtedly many culture-bound features of ACT [45]. Existing studies have preliminarily
demonstrated the effectiveness of iACT and face-to-face ACT in Chinese cultural and educational settings,
A study combined iACT with traditional Chinese culture and designed an internet-based self-help ACT
for Chinese medical students [46]. This study further provides empirical evidence for the efficacy of iACT
and face-to-face ACT within the context of Chinese culture. Future research should focus on expanding
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cross-cultural and cross-educational studies, which are essential for comprehensively evaluating the appli-
cability of these therapies and establishing a robust foundation for their effective implementation across
diverse populations.

Recent studies have demonstrated that AI can substantially enhance the early detection of mental
health conditions by analyzing social media posts, smartphone usage patterns, and physiological data from
wearable devices [47]. Mental health professionals can benefit from AI-generated insights while maintaining
a strong patient-provider relationship [48]. Future research should explore integrating AI with psychological
interventions to achieve personalized and precise therapeutic approaches.

Certain limitations remain in this study. One primary limitation is the issue of generalizability.
The participant inclusion criteria in this study may result in a sample not fully representing all college
students. Moreover, our sample was limited to Chinese college students, which, although pertinent to the
Chinese context, restricts the generalizability of our findings. The distinct cultural, social, and educational
backgrounds of this population may result in outcomes that are not readily applicable to other college
student populations. Future research could use multiple data collection methods and a more diverse
sample to improve validity and generalizability. Another limitation is methodological bias. Relying solely
on self-reports from college students exposes the research to common method bias, as respondents may be
influenced by social desirability or recall issues, potentially distorting variable relationships and undermining
validity. The third constraint is blinding, which presents particular difficulties in psychological research. The
inability to conceal the interventions from participants and researchers may introduce subjective biases that
impact the outcome measures. A nuanced comprehension of these limitations is essential for thoroughly
grasping the significance and ramifications of the findings in this study.

5 Conclusions
This study implemented ACT on college students to validate its efficacy for improving PF and alleviating

negative emotions. Additionally, the intervention outcomes between iACT and traditional face-to-face ACT
were compared through an RCT. The findings revealed that both formats effectively enhanced participants’
PF and alleviated their negative emotions. However, only face-to-face ACT demonstrated sustained benefits
for participants’ PF over time.
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