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ABSTRACT

University students are dealing with more anxiety, stress, and depression than ever. It’s not just the heavy workload — social pressure and worries about the future
don’t help either. Lots of students want help, but many never get it. Some can’t find a good counselor, others feel embarrassed to ask. So, what can actually help?
Lately, Al-powered digital tools have started filling the gap. These systems offer quick assessments, real conversations, and remote support, all at scale. This review
takes a closer look at how Al is stepping in to support student mental health, focusing on three main areas. First, you’ve got chatbots offering psychological support.
Then there are machine learning models that can predict things like stress or risk of depression. Finally, there’s the question of keeping everything private and
secure — not an easy job. Looking at studies from 2017 to 2025, there’s a clear trend. Chatbots that use cognitive behavioral therapy really do help cut down
anxiety and depression symptoms. Machine learning models also do a solid job predicting who’s most at risk, especially when using tools like the PHQ-9 and GHQ-
12. But when it comes to privacy, the field’s lagging behind. Techniques like federated learning and secure tuning for language models aren’t showing up much
yet in research focused on students. That’s a problem if you want people to actually trust these systems. In short, this review maps out the latest research, calls out
what’s missing, and argues that students need one thing above all: a secure, integrated mental health support system they can actually trust.
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1. Introduction

Anxiety, depression, and stress aren’t rare among college students anymore. Honestly, it’s no wonder—students are juggling tough classes, friendships,
and the huge question of what comes next. Traditional support like in-person counseling just can’t keep pace. There aren’t enough appointments to go
around, waitlists stretch on forever, and let’s face it, the stigma around asking for help still hasn’t disappeared. But recently, artificial intelligence has
started to shake things up. Now you’ve got Al-powered tools—chatbots, mental health apps—that students can use anytime, right from their phones.
These tools don’t just sit around waiting for you to call. They jump in, offer support on your schedule, and can actually adapt to what you need, whether
it’s 2 p.m. or 2 a.m. There’s research to back this up. Fitzpatrick and others (2017) found that Woebot, a chatbot, really can deliver cognitive behavioral
therapy. Newer studies (Karkosz et al. 2024; Li et al. 2025) go further and show that using these Al chatbots cuts down on anxiety and depression.
Machine learning steps things up even more. Now Al can help spot mental health issues, suggest personalized ways to cope, and keep your data safe with
methods like federated learning (Cruz-Gonzalez et al. 2025; FedMentalCare, 2025). Plus, digital platforms make it easy for students to support each other.
Peer-to-peer mental health communities are growing fast, as Kushner and Sharma (2020) and Madrid-Cagigal et al. (2025) have pointed out. But let’s be
real—there are still big hurdles. Many students don’t stick with these tools, and making sure they work for everyone, no matter their background, is tough.
Data security is always a worry, and we’re still missing strong proof that these tools work everywhere. There’s just not enough research yet, especially
outside the usual hotspots. This review looks at 30 recent studies on Al-powered digital mental health tools for college students. Here’s what it digs into:
first, the different types of Al tools out there—chatbots, apps, peer-support platforms. Second, how well these tools actually work, how easy they are to
use, and whether students keep coming back. Third, it points out what’s missing, where the evidence falls short, and what needs to happen next. Pulling
all this together, the review gives a real look at how Al might change mental health care for students—and what we still have to figure out to make that
happen.
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2. Literature Review

Al technologies for mental health have proliferated over the past ten years, particularly for college students. Al is helping as more students are
experiencing stress, worry, and depression and college counseling services are finding it difficult to keep up. Researchers are looking into peer platforms,
chatbots, apps, and machine learning with the goal of improving student wellbeing.

A. Al-Powered Mental Health Chatbots

Particularly for cognitive behavioral therapy (CBT), chatbots have swiftly established themselves as a standard in therapy. According to Fitzpatrick et al.
(2017), Woebot reduced anxiety and depression in young adults.Both web and mobile chatbots have an impact, according to more recent research
(Karkosz et al., 2024, for instance).After reviewing numerous studies, Li et al. (2025) discovered that chatbots regularly enhance the mental health of
college students. Even basic messaging chatbots reduce stress and maintain student engagement, according to Sharma et al. (2025) and Mller et al.
(2025). The main conclusion is that chatbots are effective and increase the scalability and accessibility of it. Other comparative and low-effort chatbot
interventions further demonstrate their role in reducing stress and anxiety among students [25], [29], [30].”

B. Applications for Mobile Mental Health

Nowadays, mobile apps are the first place to go for prompt, easily available mental health assistance. These apps, particularly those with chatbot features,
increase student engagement and assist students in managing their personal well-being, according to Haque et al. (2023). Students can use apps like
MISHA (2024) and Mind Tutor (2025) to measure their mood, manage stress, and engage in other wellness-related activities. According to the research,
students are more likely to continue with an app if it has games, clever interfaces, or entertaining animations. After comparing a number of chatbot apps,
Dev et al. (2025) discovered that mobile support works well with traditional counseling, providing assistance to student whenever they need it. Additional
studies on mental health application Rapid reviews and comparative analyses of mobile mental health apps also provide evidence for their effectiveness
and usability [16], [17], [18].

C. Machine Learning and Al Techniques

More sophisticated Al mental health products are based on machine learning, which makes assistance more intelligent and individualized. Al can learn
from vast volumes of data without jeopardizing privacy thanks to federated learning frameworks like FedMentalCare (2025) and AlMakinah et al. (2025).
FedMentalCare (2025) even developed specialist language models for healthcare, and Drira et al. (2024) demonstrated that machine learning can identify
pupils who are at risk. These methods assist in meeting the needs of every student while safeguarding private data. Additional studies on predictive
modeling and Al frameworks for mental health include IJIRASET (2025) [6] and other ML-based approaches [12].

D. Online peer-to-peer assistance

Online peer support networks foster a sense of community among students. According to Madrid-Cagigal et al. (2025) and Kushner & Sharma (2020),
student forums experienced an increase in activity during stressful times. The key idea is that peer-to-peer assistance lessens loneliness and keeps student
engaged

E. Systematic reviews and meta-analysis

Research on Al's effects on mental health has been compiled in a number of reviews. Cruz-Gonzalez et al. (2025) looked at Al in mental health treatment
more broadly, whilst Li et al. (2025) and Frontiers (2025) concentrated on chatbots for kids. These reviews all convey the same message: Al treatments
frequently outperform human therapists in reducing anxiety and sadness. They also draw attention to frequent issues like short study periods, cultural
diversity, and a variety of research techniques.

F. Cultural Adjustment and Localization

It is crucial to create the right culture. In order to make the technologies more approachable, Sehgal et al. (2025) created chatbots especially for young
Indians utilizing regional languages and settings. Culturally relevant interventions are more effective and likely to be used by students, according to
Zhang et al. (2025) and Dev et al. (2025). The lesson is clear: success on a global scale requires cultural awareness.

G. Research Gaps
Despite promising results, several research gaps are evident:

1. Long-Term Effectiveness: Most studies, including Fitzpatrick et al. (2017) and Karkosz et al. (2024), focus on short-term outcomes, leaving
the long-term impact of Al interventions underexplored [3], [4].

2. Cultural and Contextual Adaptation: While some studies address localization (Sehgal et al., 2025), broader research across diverse
populations is limited [13], [14].

3. Integration with Human Support: Few studies examine hybrid Al-human models, limiting insights on optimal integration strategies [21].

4.  User Engagement and Retention: Long-term adherence remains a challenge, with limited evidence on sustained usage of apps and chatbots.
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5. Privacy and Ethical Concerns: Privacy-preserving frameworks like federated learning are promising but require further large-scale
validation [5], [28].

6. Peer-to-Peer Dynamics: While forums are studied, the application of Al analytics to optimize peer support is still nascent [9], [10].

7. Scalability and Accessibility: Many interventions are tested on small or localized samples, with limited research on large-scale deployment.

3. Methodologies Used in Reviewed Studies

The 30 papers that made up this review utilized a range of methodologies to evaluate the effectiveness of Al-based therapies for mental health among
college students. Randomized controlled trials (RCTs), pilot studies, systematic reviews, meta-analyses, and machine learning based evaluations are the
general categories into which these approaches can be divided.

A. RCTs, or randomized controlled trials
RCTs were used in a number of studies to assess how Al treatments affected students' mental health:
e  Fitzpatrick et al. (2017) evaluated decreases in anxiety and depression in a controlled experiment using Woebot [3].
e A web- and mobile-based chatbot RCT was conducted by Karkosz et al. (2024) to gauge improvements in symptoms [4]

e  Pilot RCTs were used to test the viability and user experience of the MISHA App (2024) and other therapies, such as chatbots for stress
management [24].

e  Challenges encountered during RCT deployments are also documented in termination reports (JMIR, 2025) [20].
Pre- and post-intervention evaluations utilizing validated tools such as PHQ-9, GHQ-12, or GAD-7 were commonly used in these RCTs
B. Pilot and Feasibility Studies
Some studies focused on small-scale trials to explore usability, engagement, and initial effectiveness:
e  Mind Tutor (2025) pilot studies evaluated first-year undergraduates for engagement, stress management, and wellbeing [27].
e  Low-effort messenger chatbots were tested for stress reduction among students in short-term trials [29].
®  These studies usually involved small sample sizes and self-reported measures.
C. Systematic Evaluations and Meta-analyses
Several research included evidence from multiple investigations:
®  Cruz-Gonzalez et al. have out a thorough analysis of Al therapies for mental health in 2025 [1].

®  Lietal (2025), IMIR (2025), and Frontiers in Psychiatry (2025) conducted systematic reviews and meta-analyses of chatbot therapy for
young people and college students [11], [22], [23].

These studies included statistical analysis, effect size calculation, and thematic description to evaluate efficiency and identify trends.
D. Other Machine Learning and Federated Learning Techniques
Various papers utilized advanced Al methods to predictive modeling and personalized intervention:

e  FedMentalCare (2025) and AlMakinah et al. (2025) also applied federated learning frameworks for building privacy-preserving models [5],
[28].

e  Driraetal. 12] used supervised ML methods to identify students at-risk of mental health problems.
These works frequently employed large datasets, used feature extraction and algorithm evaluation metrics to evaluate model performance.
E. Peer-to-Peer Forum and Noninterventional Studies
Some investigated online peer support with observational and data mining approaches:

®  Madrid-Cagigal et al. (2025) and Kushner & Sharma (2020): they studied forms of forum activity, user engagement and temporal trends [7],
[10].

®  Analysis of Engagement (arXiv 2020) used interaction metrics and activity bursts to estimate support dynamics [9].
F. Cultural Adaptation and Localization Studies

®  Sehgal et al. (2025) developed design and usability research to support the development of chatbots for Indian adolescents, following surveys
and focus groups [13].
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®  Zhang etal. (2025) and Dev et al. (2025) compared interventions in culture based way [26], [30].
Summary

In general, methods used in these studies varied from experimental (RCTSs, pilot trials) to observational ones and ranged also between analytical and
computational based procedures (ML, federated learning and ML/Deep Learning meta-analyses). This variety permits a holistic perspective on the
effectiveness and real-world application of Al interventions in mental health.

4. Discussion

According to a survey of thirty recent studies, Al driven methods provide a great deal of promise to improve the mental health of college students.
Chatbots, smartphone apps, and machine learning frameworks have generally shown promise in reducing stress, anxiety, and depression while providing
scalable and readily available solutions [1], [3], [4], [11], and [22].

A. Effectiveness of Al Intervention

The effectiveness of Al chatbots in delivering therapeutic interventions like cognitive behavioral therapy (CBT) has been shown in a number of studies.
Fitzpatrick et al. (2017) and Karkosz et al. (2024) found that woebot-based therapy effectively decreased feelings of anxiety and depression. [3], [4].
According to a meta-analysis by Li et al. (2025) [11], chatbot-delivered therapy greatly improve mental health outcomes in university populations. Mobile
applications like MISHA (2024) and Mind Tutor (2025) further boost engagement through gamification, adaptive interfaces, and interactive features [24],
[27]. These findings suggest that Al-based digital therapies can support traditional therapy, particularly in environments with high levels of stigma
or limited access.

B. Benefits of Federated and Machine Learning

Frameworks for federated learning and machine learning improve data privacy and personalization. Fine-tuned big language models can modify
interventions depending on user replies while protecting sensitive student data, as demonstrated by FedMentalCare (2025) and AlMakinah et al. (2025)
[5], [28]. Without sacrificing privacy, these systems allow for scalable support, adaptive recommendations, and predictive monitoring [12].

C. Peer-to-Peer Support's Function

Since peer-to-peer online forums encourage social support and community involvement, they are an extra resource for students. Online interactions
frequently rise during stressful times, offering timely peer support, according to studies by Kushner & Sharma (2020) and Madrid-Cagigal et al. (2025)
[10], [7]. By integrating Al data into these platforms, improving responsiveness, and optimizing therapies, a comprehensive support system that integrates
Al and social interaction may be created.

D. Limitations and Challenges

Al interventions face a number of difficulties despite their efficacy. The long-term effects are understudied since most research concentrates on short-
term results [3], [4]. There is still a lack of cultural adaptation, which makes many interventions less applicable to a variety of communities [13], [14].
Long-term engagement and retention are often low, and while some frameworks address ethical or privacy problems, more extensive validation is still
needed [5], [28]. Additionally, despite its potential to improve results, the integration of Al with human help in hybrid models has not received enough
attention [21].

E. Practice and Research Implications
The above reviewed literature has a number of implications:
e  Scalability Al-enabled chatbots and apps can provide mental health support at scale to larger groups of students.
e  Cultural Sensitivity: Interventions need to be sensitive to linguistic, cultural and contextual considerations for highest acceptance and effect.
e Hybrid Models A mix of Al and human supervision may increase effectiveness and user experience.
. Longitudinal Research: Long-term follow-up, engagement and retention should be evaluated in future research.

. Privacy and Ethical Concerns: Methods such as federated learning have to still further validated at large scale levels, in order to enable ethical
usage of student data.

In general, Al interventions are a promising, scalable option for addressing student mental health struggles: but considerations around culture and ethics
will be key to the sustained success of interventions.

5.Conclusion

Artificial Intelligence has become an increasingly popular approach to the service of the mental health for university students, providing scalable and
user-friendly personalized interventions. The systematically reviewed studies suggest that Al-powered chatbots, mobile applications, machine-learning
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models and peer support platforms have a potential to significantly reduce anxiety, depression, stress and perceived Eng. Educ.increasing student
engagement/10 [1]-[30]. Interactive interfaces, gamification and culturally adjusted designs are other features that contribute to usability and use.
Privacy-preserving methodologies such as federated learning can protect students’ sensitive data in being treated securely [5], [28].

Notwithstanding these constructive results, there are multiple aspects for improvement. Long-term efficacy, cultural adaptation for diverse user
populations, continuous use of the self-management tool and integration with human-contact-support need to be further studied [3], [4], [13], [14], [21].
Furthermore, issues of scale and ethics need to be well thought through so that safe and equitable access can be guaranteed.

Longitudinal studies, hybrid Al-human intervention models, culturally sensitive approaches, and mass applications of such an Al-mediated approach
need to be developed further for them to fully benefit from Al work toward the enhancement of student mental health. By filling these gaps, Al-enabled
interventions can supplement conventional mental health services and offer prompt, effective and scalable support to students globally.
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