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Abstract

Background: Mental health has become a growing concern among university students. According to the Healthy Minds Study
National Report 2022-2023, 46% of students have been diagnosed with a mental health condition by a health professional,
reflecting a nearly 50% increase from 2013 to 2021. While researchers have developed various technologies to help this issue,
one significant aspect of the mental health management journey is often understudied—the role of mental health medication.
Understanding how university students manage their medication for mental health symptoms in real-world practice has not
been fully explored.

Objective: In this study, we aimed to examine university students’ experiences in taking and managing their mental health
medications. We want to understand the unique challenges in the mental health medication management process and their
coping strategies, particularly examining the role of various technologies in this process.

Methods: We conducted semistructured interviews with 10 participants who are self-identified as currently taking medication
for mental health diagnosis and are students at a university. Two researchers (JL and JS) open-coded the interview transcripts
and notes and conducted a thematic analysis to identify 3 primary themes, which we detail in the Results section.

Results: We discovered that due to struggles with self-acceptance and the interdependent relationship between medication,
symptoms, schedules, and life changes, the medication management process for students was a highly dynamic journey
involving frequent dosage changes. Thus, students adopted flexible strategies of using minimal technology to manage their
medication in different situations while maintaining a high degree of autonomy. Based on our findings, we propose design
implications for future technologies to seamlessly integrate into their daily lives and assist students in managing their mental
health medications.

Conclusions: In the paper, we conducted semistructured interviews with university students currently undergoing medication
for mental health issues. The interviews aimed to uncover the challenges they encountered in their university lives, along with
the coping strategies and technologies used to navigate these challenges. We found that students often rely on creative ways
to use fixed alarms on their phones; however, they encounter numerous difficulties due to factors such as the flexibility of
daily routines. Based on these findings, we proposed 6 design implications for how advanced technology could better assist
university students in managing their mental health medications.
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Introduction

Background

Researchers have recently observed that mental health
challenges pose a significant concern, particularly among
university students. According to the Healthy Minds Study
National Report 2022-2023, 46% of students have been
diagnosed with a mental health condition by a health
professional, encompassing depression (30%), anxiety (36%),
and other symptoms [1]. The reported data represent the
highest rate in the 15-year history of the survey, reflecting
a nearly 50% increase from 2013 to 2021 [2]. Recognizing
the severity of these issues, many researchers have devel-
oped various technologies to assist, including chatbots [3-
5], digital therapeutic applications [6,7], and wearables for
passive monitoring [8-10]. Although these technologies have
demonstrated positive effects, one significant aspect of the
mental health management journey is often understudied —the
role of mental health medication. According to the report,
40% of students with positive depression or anxiety screens
had taken at least one type of medication in the preceding
12 months. Since these medications often have a significant
effect in mitigating and managing mental health symptoms,
it is crucial to examine people’s experiences in taking and
managing these medications.

Despite the large population of university students using
medications for mental health conditions, their strategies in
managing those medications are relatively understudied. Most
prior works on medication management strategies focused
on older adults [11,12] and individuals with disabilities
[13], often categorizing younger populations as “healthier.”
With the increase in mental health diagnoses, however,
more university students are regularly taking medications
to manage their mental health. Further, given their busy
schedules and dynamic routines, ensuring adherence among
this group is also difficult. For researchers aiming to develop
technologies to address this issue, it is important to first
understand the real-world practices of individuals in adopting
various technologies for mental health medication manage-
ment, the challenges they encounter during the process,
and the hesitations with being more consistent with the
medications. Recognizing the significance of this issue, our
research delved into the challenges university students face
in managing their mental health medication and the coping
strategies they use to tackle these issues.

In this paper, we make three important contributions.
(1) We pinpoint the unique challenges in the medication
management process for university students with mental
health conditions. (2) We delve into the coping strategies used
by university students in addressing these challenges, with
a particular focus on examining the role of various technolo-
gies in the process. (3) Based on our findings, we outline
and discuss design implications for future systems aimed at
assisting university students in managing their mental health
medications.
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Related Work

Mental Health Issues Among University
Students

The prevalence of mental health issues among university
students has been escalating, posing a growing concern.
According to a recent study, nearly half of all lifetime mental
health conditions start by the mid-teens and three-quarters
by the mid-20s [14]. The discussion of mental health within
university communities underscores the challenges that many
students face during their collegiate journeys. The combina-
tion of heavy academic workloads, social pressures, and the
inherent uncertainties associated with this exploratory phase
of life contributes to an environment where mental health
issues can manifest [15-17].

In recent years, there has been a discernible uptick in
mental health concerns among students, with a notable rise in
conditions such as anxiety, depression, eating disorders, and
suicidal ideation [1,16]. These issues not only cast shad-
ows over the overall university experience but also impede
students’ active participation in academic and extracurricular
activities, leading to a considerable decline in their overall
quality of life [2,18]. Due to the gravity of the situation, there
has been a stronger push to spread mental health awareness.
Between 2013 and 2023, there has been a substantial 7.8%
reduction in the perceived stigma surrounding mental health
issues, fostering an environment where individuals are more
inclined to seek assistance [1,2]. This reduction in stigma has
correlated with a 12.8% increase in the usage of psycho-
tropic medications among university students during the same
period [2].

While the surge in medication use reflects a growing
acknowledgment of mental health challenges, the issue of
mental medication adherence among university students
remains underexplored. The efficacy of mental health
therapy and psychiatric medication is contingent on con-
sistent adherence to prescribed regimens. Factors such as
academic pressures, social dynamics, and lifestyle transi-
tions unique to the university experience may significantly
influence medication adherence [19,20], thereby necessitating
a nuanced understanding of this critical aspect of mental
health treatment.

Mental Health Treatment: The Role of
Medications

The treatment of mental illness frequently involves a
combination of medication and mental therapy. Medica-
tions are typically prescribed when psychotherapies on their
own are ineffective [18,21]. Medications play a crucial
role in alleviating symptoms by influencing brain chemi-
cals affecting mood and behavior [22]. Commonly prescri-
bed medications include antidepressants, antipsychotics, and
mood stabilizers [23]. Antidepressants are used to treat a wide
variety of illnesses, such as major depressive disorder, general
anxiety disorder, and obsessive-compulsive disorder [24].
When taking antidepressants, the dosage of the medica-
tion will help determine the effectiveness of the treatment.
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However, the higher the dose, the more likely a patient will
experience side effects [25].

While psychiatric medications are integral components of
mental health treatment, their effectiveness is also contingent
on factors such as accurate diagnosis, tailored prescription
regimens, and, notably, adherence to prescribed medications
[26-28]. Adherence is the execution of a prescribed treat-
ment plan with little to no error. This includes taking the
correct medication at the appropriate dose, at the proper time,
and with a proper frequency [29]. Adherence to psychiat-
ric medication regimens is a critical determinant of treat-
ment success, influencing the ability to manage symptoms
and enhance overall functioning [30,31]. There are many
factors that can influence a patient’s capacity to adhere to
medication, such as age, educational level, attitudes and
beliefs toward medication, routines and schedule, stigma,
dosage changes, and medication side effects [20,28,32,33].
We contribute to the existing literature by understanding how
these factors affect adherence within the university student
demographic, specifically for mental health medications.

Technology for Medication Management

In order to combat the issue of medication nonadherence,
many studies have tested different types of adherence-related
technologies. There is no universally recognized standard
in medication adherence technology, making it difficult for
patients to identify the most effective solution for their needs.
These technologies encompass a wide range of tools such as
smart pill bottles, sensors, self-reporting technology, mobile
apps, and chatbots [34-37]. Smart pill bottles, for instance,
can connect to the internet and record the time when a patient
opens the bottle, providing a timeline of adherence [38]. For
mobile phones, there are many different types of modalities
that can be used, such as phone calls, SMS text messaging,
online surveys, as well as audio and video content [36,37,
39.40]. However, depending on the features used, there can
be challenges with user engagement, battery life, storage
capacity, and ease of use [40].

Notably, the combination of mobile interventions with
smart pillboxes has emerged as an effective method in
supporting antidepressant treatment [41]. Mobile apps, in
this context, serve not only to monitor adherence but also
to provide medication education, track side effects and
symptoms, and act as a communication channel with health
care providers. This serves to address multiple pain points
that are related to adherence, such as a lack of knowledge,
forgetfulness, and low motivation [41]. This multilayered
approach showcases the potential of technology to address
medication adherence challenges while offering additional
benefits in terms of education, monitoring, and communica-
tion within the health care ecosystem.

The exploration of using mobile adherence solutions
also extends to artificial intelligence (AI). Al smartphone
apps have also been investigated for their effectiveness
in delivering reminders and encouragement for medication
adherence for adults with noncommunicable diseases [26].
Conversational agents, also known as chatbots, are able to
simulate human interaction in text, audio, or visual formats
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[42]. Conversational Al systems have been shown to help
older adults remember to take their medications by tracking
their daily activities and symptoms [26]. Al systems are able
to collect and interpret data from a wide variety of different
data structures, such as from electronic health records, clinical
notes, and real-time physiological data in conjunction with
sensors [42]. Furthermore, because of an Al system’s ability
to detect meaningful patterns in data, they also have the
ability to provide personalized responses to better support
user needs as well as foster patient/provider relationships
[26.,42]. In addition, the integration of these new technology-
based approaches comes with several advantages, includ-
ing easy implementation, cost-effectiveness, and extensive
outreach [27,31]. Our research focuses on discerning effective
versus ineffective technologies for medication adherence
among university students and understanding how technol-
ogy-specific factors influence adoption.

Methods

Interview Study Design

Recruitment materials were distributed through public
university email lists and social media channels, initially
targeting two universities and later expanding through
snowball sampling. Participants were required to provide
a “.edu” email to verify their student status. The study
received approval from the Department of Human Research
at Northeastern University (#23-04-19), and no direct contact
with universities beyond publicly accessible channels was
made. The recruitment materials clearly stated that partic-
ipation was voluntary and would not affect participants’
academic standing. After expressing initial interest, we
emailed the consent form to the participants, outlining the
study’s purpose and content to prepare them for potentially
sensitive interview topics before the interview. Students
could contact the research team for additional information
or consultation before providing consent, given the poten-
tially sensitive nature of the study. If the participants wanted
to proceed, we scheduled the virtual semistructured inter-
views through Zoom, which typically lasted an hour. After
eligibility screening, 12 students were contacted for schedul-
ing, and 10 completed both the survey and the interview. Two
members of the research team were present for all interviews;
one researcher led the interview while the other documented
the discussion. We obtained audio recordings and transcripts
only after the participants’ initial consent. Each participant
received a US $20 Amazon gift card via email after the
interview. Given the sensitive subject of the interview, we
provided participants information about the resources at the
university’s Health and Counseling center, and also provi-
ded them with the university’s 24-hour helpline number to
connect with a mental health clinician who is there to listen,
guide, and help.

The interviews primarily revolved around each partici-
pant’s unique journey managing their mental health medica-
tion. We delved into their medication schedules, ranging from
basic details like frequency to deeper explorations of personal
challenges. Our focus also extended to the technologies
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used during this process, exploring both successful and
challenging experiences. Acknowledging the individuality of
each journey, we let the participant drive the interview and
describe their experience in the later part of the interview,
with some guiding prompts like, “Describe your most recent
experience taking medication, such as today or yesterday.”
Researchers dynamically adjusted the interview questions
based on each participant’s unique challenges, aiming to
capture a comprehensive understanding of their personal
experiences in managing medications within real-world
scenarios.

In addition to the interviews, we requested the participants
to complete an online survey. This survey collected demo-
graphic information, basic medication information, and 1
scale measuring self-efficacy in medication use (SEAMS)
[43]. The SEAMS is a 13-item scale assessing patients’
confidence in taking medications as prescribed, scored on a
3-point Likert scale ranging from 13 to 39, with higher scores
indicating greater self-efficacy. The survey was deidentified
using participant IDs to protect anonymity.

Participants

In this study, we conducted 10 semistructured interviews
with participants who are self-identified as currently taking
medication for mental health conditions and are students
at a university. We used the participants’ university email
addresses to verify their eligibility for the study.

Data Analysis

We carefully reviewed the interview transcripts and notes,
adopting an open coding approach [44]. The data were coded
independently by two researchers (JL and JS), with each
focusing on specific segments. Subsequently, both researchers
exchanged their individual codebooks, engaging in discus-
sions to harmonize and merge the codes by consensus.
Following this collaborative process, we conducted a thematic
analysis, adhering to the principles of grounded theory [45,
46]. We reached data saturation with 10 participants and
stopped further recruitment [4748]. This analysis resulted in
the identification of 3 primary themes, which we detail in the
Results section.

Table 1. Demographic information of the participants (N=10).

Lietal

Ethical Considerations

The study obtained the institutional review board approval
from the Department of Human Research at Northeastern
University (#23-04-19). Informed consent from participants
was obtained before each interview. Given the sensitive
nature of the data collected, personal identification was
immediately removed postinterview. Participants were given
the autonomy to self-report their diagnosis voluntarily and
retained the right to withhold this information if they chose.
Realizing the interview topic’s sensitivity and the poten-
tial risk of disclosing private information, we ensured that
recruitment of new participants ceased as soon as we reached
data saturation [47,48]. Each participant received a US $20
Amazon gift card via email after the interview.

Results

Participants’ Demographics

Two of our participants identified as male, while 8 identi-
fied as female (Table 1). In terms of racial identification, 5
participants identified as White, 1 as Hispanic, 1 as Black
or African American, 1 as Asian, and 2 as Other. Among
the participants, 3 were enrolled in undergraduate school, and
the remaining 7 were attending graduate school. On average,
participants reported taking 1.6 (SD 0.7) types of medica-
tions. All participants took medications at least once a day,
with one individual taking additional medications weekly and
another multiple times a day (Table 2). Regarding medication
storage, 8 out of 10 participants only used the original pill
bottle or blister; one used a 7-day drugstore-style pillbox,
and another used both methods. In terms of technology used
in the medication management process, 4 relied solely on
memory, 4 used general digital calendar/reminder apps, and
2 used other technologies such as third-party medication and
self-report apps. The average score for medication self-effi-
cacy was 25.3 (scale value ranging from 13 as nonefficacious
to 39 as efficacious), respectively. These scores suggest that
there is no obvious ceiling effect in our sample, indicating
that participants do face some challenges in their medication
management.

Characteristics Participants, n
Gender
Female 8
Male 2
Age (years)
18-24 4
25-34
Race/ethnicity
White 5
Hispanic 1

Black or African American

Asian
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Characteristics Participants, n
Other 2
Education level
Some college 3
Professional degree 4
Doctorate

Marital status

Never married 8
Married 1
Other 1
Income (in US$)
Less than 50,000 3
50000-59999 3
More than 59,999 3
Blank 1

Table 2. Baseline information related to mental health and medication (N=10).

Characteristics Values

Diagnosis length, n
1-3 years
3-5 years
More than 5 years

Medication length, n

1-3 years 6
3-5 years 0
More than 5 years 1
Not answered 3
Total medication counts, mean (SD) 1.6 (0.7)
Frequency
Daily (once a day) 10
Weekly (once a week) 1
Multiple times a day 1

Pill containers, n

Original pill bottle 8
Original blister 1
7-day drug store like pillbox 2
Obtain medication, n
On-campus health care/clinic 1
Off-campus health care provider 5
Local pharmacy/chemist 2
Online pharmacy services 1
Other 1
Medication management strategies, n
Establish a stable routine/schedule 8
Digital reminders/alarms 6
Physical reminders/visual cues 5
Self-report on digital devices 2
Families/friends remind me 2
No, I depend on my memory 1
Technology used, n
Digital calendar/reminder apps 6
https://humanfactors.jmir.org/2026/1/e67579 JMIR Hum Factors 2026 | vol. 13 1e67579 | p. 5
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Characteristics Values
Third-party medication reminding apps 1
Digital self-report apps 1
No, I depend on my memory 4
SEAMS? self-efficacy (“13=nonefficacious” to “39=efficacious”), mean (SD) 25.3 (4.74)

A3SEAMS: Self-Efficacy for Appropriate Medication Use Scale.

Theme 1: A Dynamic Voyage: Managing
Mental Health Medication Is Never a
Static Process

A standout takeaway from all the interviews was the dynamic
nature of managing mental health medication. In this section,
we aim to illustrate the causes of this dynamic nature and its
effects on medication management strategies.

Theme 1.1: Struggling With Self-Acceptance:
Expectations of Reducing or Ceasing
Medication

We noticed significant concern and hesitation regarding
taking medication for mental health concerns, setting apart
the expectations for mental health medication from those for
treating chronic diseases related to nonmental conditions. Of
the 10 participants, 9 did not commence medication immedi-
ately after receiving a diagnosis. For instance, Participant 5
had been diagnosed with a mental health condition for 16
years but only began taking medication approximately 10
years ago. This delay in medication initiation underscores
that medication is not typically the first treatment choice for
mental health challenges.

I just wasn’t seeking medical help like medical or
medicine intervention for a while. [Participant 4]

Starting medication was often considered “a tough
decision” by our participants, generating feelings of anxiety.
This anxiety stemmed from various reasons. Initially, many
associated taking medication with “having serious issues” and
struggled to reconcile this notion within themselves.

For example, once you start going on medication, it’s
like, you have problems. It’s more like admitting to
yourself that you need help. [Participant 2]

Moreover, uncertainty about the effects of medication
caused anxiety. Participant 2 described embarking on taking
medications as “taking a risk” since it is not clear why some
people have different symptoms even on the same medica-
tions. Concerns also extended to potential long-term effects,
particularly as mental health medication “has some influence
on our brain” [Participant 8]. Another intriguing factor was
the involvement of parents in this decision-making process,
especially considering the changing relationships between
university students and their parents during this pivotal time.
Participants mentioned instances where their parents decided
if they could take medication during their teenage years, or
they felt the need for parental confirmation before starting

https://humanfactors.jmir.org/2026/1/e67579

medication in university while gradually assuming greater
autonomy later on. We delve deeper into this transitional
period in the latter part of this paper.

Due to concerns about taking mental health medication,
although many patients ended up using it for a long time, they
did not expect nor desire a long-term reliance on medica-
tions. Participant 4 and many others expressed that they did
not anticipate medication being a lifelong necessity; instead,
they hoped to gradually reduce and eventually stop taking it.
Participant 8 expressed strong feelings on this:

I want to decrease overall medication usage. And 1
really hope that one day I will not rely on the medica-
tion. [Participant 8]

This unique desire leads to more instability in managing
mental health medication, unlike managing many chronic
diseases where patients are comfortable maintaining a stable
dose for extended periods [49]. Our participants consistently
reevaluate their symptoms, actively seeking opportunities to
adjust the dosage. This frequent reassessment significantly
destabilizes the management of medication.

Theme 1.2: Dosage Changes and Medication
Adjustments Are Common

In addition to the participant’s willingness to reduce dosage,
several other factors in real life may contribute to changes
in dosage or even the type of medication. A common cause
for adjusting dosage is the fluctuation in symptom severity.
This occurrence is surprisingly frequent among our partici-
pants, given that mental health symptoms can be significantly
and rapidly influenced by life changes, a common experi-
ence for university students. Participant 10 increased dosage
after entering university to manage the heightened stress of
schoolwork, while Participant 8 found a better balance and
relied less on medication upon studying abroad for graduate
school.

Insufficient effectiveness and significant side effects are
substantial factors leading participants to alter their dosage or
medication. We observed a noteworthy number of partici-
pants expressing the challenge of finding the right medica-
tion that works for them, particularly at the onset of their
medication journey. Participant 4 described this process in
detail:

You feel elaborate when you have to figure out what
works for you. If you visit with a professional like a
psychiatrist, and they prescribe something to the best
of their knowledge. You have to stay on it for like
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2 months to see the full effects, which means if it’s
something [that] doesn’t work for you, you have to
commit to it for 2 months, and then go back to the
drawing board. Sometimes you have to wean off of it.
It’s like, hmm, start over. [Participant 4]

Participant 1 also described people underestimating the
risks when starting a mental health medication:

I know people expect sometimes it has an effect right
away. I think it’s not commonly known that within the
first couple of weeks of taking medication are actually,
if you're at risk for suicide, those are particularly
volatile weeks for you in starting a medication, because
it’s a frequent occurrence that starting a medication
can actually give people a sort of boost of motivation,
almost that they need to follow through with any sort of
suicidal ideation or self-harm. [Participant 1]

This revealed a gap between theory and real-world
experiences of taking medication, where there is more back
and forth, which would complicate medication management
strategies. To summarize, the previous descriptions explain
why there are frequent changes in medication for university
students with mental health issues, emphasizing the impor-
tance of recognizing and addressing these issues.

Theme 1.3: Medication Interlaces With Mental
Health Symptoms

Aside from treating symptoms, medication for mental health
establishes a complex and intimate relationship with mental
health status. While many of our participants recognized the
importance of taking medication on time, they also found this
additional task to be stressful, which in turn deteriorated the
symptoms.

I also constantly feel the pressure of stress which
reminds me to take the medication that has been
prescribed for that stress. [Participant 1]

Participant 4 also found this process distressing “because
you’re altering your mental state in an attempt to fix your
mental state.” Mental health symptoms also impact partic-
ipants’ capacity to take medication that alleviates those
symptoms. For instance, Participant 5 mentioned that during
particularly depressive episodes, getting out of bed and
accessing medication stored in the kitchen became challeng-
ing. As a result, the distinctive connection between men-
tal health symptoms and managing medication designed to
address those symptoms further complicates the process.

Theme 1.4: Transition Period for University
Students

Besides the instability caused by medication and mental
symptoms, the unique phase of being university students
introduced further fluctuations in the medication management
process. Many participants indicated significant changes in
their medication routines upon entering school. This involved
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practical challenges such as differences in accessing medical
services due to relocation and changes in insurance (typically
transitioning from family to individual coverage). Moreover,
this life stage shift represented a change in responsibility,
prompting university students to manage their medication
independently. As Participant 1 noted:

My mom would remind me a lot when [ was at home.
Almost daily or just even ask me if I had taken it, so 1
definitely lack that (at school).

Participants also expressed that the decision to take
medication was no longer solely their parents’ responsibility,
granting them more autonomy in decision-making. Predict-
ably, this life transition resulted in unstable medication
management strategies as university students adapted to a
new lifestyle and worked on establishing new habits.

In this section, we discovered that the process of taking
mental health medication was marked by instability and
continual fluctuations, influenced by various factors related
to the self, medication, and external events. This inherent
instability prompted university students to develop flexible
strategies for managing their medication, a topic we will
delve into in detail in the next section.

Theme 2: Strategies for Managing Mental
Health Medication Among University
Students: Flexible and Creative Ways of
Using Simple Technology

This section reflects the diversity of needs and correspond-
ing methods university students use to better incorporate
medication management into their dynamic lifestyles. Before
exploring different strategies, it is crucial to delve into
the motivation and consequences behind university students
taking medication. This context is essential for understanding
why they opt for specific strategies.

Theme 2.1: Motivation and Consequences:
Symptoms

A large reason why our participants have developed or
adopted strategies in the first place is due to the consequence
of side effects or decline in mental health and/or performance
that comes with missing dosages. Many of the consequences
are experienced firsthand, while the motivation of others is
driven by worry or anxiety. According to Participant 7,

If not taking my meds means that I feel horrible, or I
have a depressive episode, or can’t get the work done,
or I don’t show up in the way I want to enough times, I
am motivated to take my meds on time. If I can’t feel the
difference, I'll spontaneously stop taking them, because
I don’t think they’re making a difference. I think it’s
rarely me being motivated to take my meds. It’s me
being motivated to not feel like s**t.

Further, due to the nature of many mental health medica-
tions, missing doses do not have an immediate effect on the
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user, which can cause the user to become more relaxed with
their routine. Nevertheless, all of our participants recognized
the importance of “being more consistent” and generally
experienced heightened stress when missing a dose for an
extended period, which could lead to a severe outcome.
Participant 2 once took their own initiative to quit medica-
tion after forgetting to take medications for a few days and
“was just kinda like, f**k it, I'm fine.” However, this did
not yield positive results, and Participant 2 had to resume
their medication after a while when they felt the symptoms
returning. This nicely characterizes why our participants find
it so important to use different tools and strategies to aid them
in their medication adherence.

Theme 2.2: Fixed Reminders Are Common But
Not Enough

Many participants developed strategies involving alarms and
reminders as parts of their daily routines. Of the 10 partici-
pants, 6 used the preinstalled iPhone clock app due to its easy
access, and only a minority (n=2) sought out specialized apps
such as Apple Health. Despite the use of various apps, all
reminders were set at fixed times, typically aligned with their
regular medication schedule. However, participants expressed
that this approach is often insufficient for various reasons.

First, our participants sometimes do not immediately take
their medication when the alarm goes off. For example,

If I'm just chilling at that point I'll just take my pill. If
I am wrapping something up, like I'm playing a video
game or watching a show and I have 5 more minutes
left, I just gotta finish this thing. [Participant 2]

Depending on their current activities, some individuals
may choose to snooze the alarm if they are in the middle
of a task. Moreover, if there is a longer delay before taking
the medication, participants dynamically adjust the reminder
time. For example, if Participant 2 is not at home at 9 PM
(the usual time of the recurring alarm), they turn off the 9
PM alarm and manually set a new alarm for 11:30 PM to
be reminded later. They then repeat the snooze method until
they have taken their medication. Some participants even
use a backup reminder strategy at the beginning, setting two
recurring alarms at different times in case they miss the first
one.

Second, their medication routines might be closely tied to
other schedules that do not adhere to fixed times. Participant
5’s perspective highlights the significance of a system that
acknowledges the variability in waking times of university
students and emphasizes the need for reminders to adapt
accordingly.

I wake up at not exactly the same time every day, and
my medication routine is tied to my morning routine
rather than a specific time. So setting an alarm that 1
need to take it at 9 am or 10 am every day isn’t as
useful for me. [Participant 5]
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In addition to the sleep schedule, Participant 3 also
mentioned that their medications “don’t do very well with
skipping breakfast.” This implies that having a meal is
another crucial activity that participants need to consider
when managing their medication.

The earlier discussions on schedules illustrate how routine
activities related to medications occur at flexible times.
Moreover, the situation could worsen if our participants have
an irregular schedule on some days that disrupts their normal
plan. For instance,

If I wake up sort of later in the day, and there’s a lot
that I need to do, I'm more likely to skip that normal
morning routine that I stick with, which tends to just
sort of push my medication to the back of my mind.
[Participant 1]

Academic tasks such as meetings are sometimes events
that often get in the way. In those cases, taking medica-
tion will not be prioritized, and “sometimes I just end
up forgetting because I don’t have the allowance or the
reminders anymore” [Participant 3]. In more complicated
situations where Participant 5’s medications were linked with
meals, they missed a dose because the 7 AM meeting was
earlier than their usual wake-up time, disabling them to take
breakfast, which resulted in forgetting medications.

Due to the limitations of fixed alarms, some participants
did not consider reminders and alarms to be the prioritized
strategy, but rather viewed them as a double assurance. For
Participant 9, they had a daily reminder but still usually took
medications before the alarm.

To summarize, this perspective calls for a shift from a
rigid, time-based reminder to a more adaptive and context-
aware system. Participants expressed desire for technology
that understands and integrates into their established daily
routines. This ensures that medication reminders are not only
timely but also align with their natural routines.

Theme 2.3: Physical Cues: A Simple But
Effective Method

While acknowledging the limitations of digital reminders,
several participants in our study expressed a preference for
using physical cues to manage their medication. For instance,
Participant 7 highlighted their reliance on a physical pill
organizer right next to their bed. Similarly, Participant 10
strategically places their medications on their desk near their
computer and backpacks. By keeping the pillbox visible and
within their line of sight, they create visual cues that serve as
reminders for medication intake. The preference for physical
instruments is rooted in a sense of reliability and simplicity.
This insight sheds light on the significance of environmental
cues and the impact of visibility on adherence behavior.

Theme 2.4: Gaps Between Reminder and
Actual Intake: The Paradox of Logging

While reminders are helpful in medication management,
there is still a gap between setting up the reminders and
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actually taking the medications on time. Participant 3 shared
a sentiment about how easy it is to become distracted
and cast doubt upon oneself regarding whether they have
actually taken their medication. When the alarm goes off,
they have to walk over to the place where they keep their
medication. If they are thinking about something else at that
specific moment, they can forget whether they have taken it.
Participant 2 also shared a strategy of turning the phone alarm
off after, but not before taking medications to avoid uncer-
tainty caused by distractions. In such cases, proper tracking
and logs for medication become crucial. While a minority
of our participants were logging their medication intakes, the
majority of them (9 out of 10) were not doing so, even if
they recognized the possibility and importance. This did not
exactly align with our expectations of university students,
who are generally more tech-savvy.

When discussing the requirements for a future system
to assist with medication management, the most commonly
mentioned keywords were minimal and simple. They do not
want to “add an additional task™ to their established routines,
with self-reporting typically being considered one of those
tasks. Participant 4 complained:

I’'m like, not great at logging symptoms like, not great,
basically just any longitudinal logging, like, I just don’t
love doing it.

The need for logging was not just for medication but also
for symptoms related to medication, such as moods and side
effects. Similar to Theme 1.3, participants express a desire
to monitor their mood and medication dosage to deduce a
potential relationship, given the intricate connections between
symptoms and medications. However, these efforts often face
challenges, primarily due to the complexity and additional
effort required for ongoing self-reporting. Here, we observed
a paradox between the necessity of having this information
and the reluctance to put in extra effort to acquire it.

Theme 2.5: Preserving Autonomy in
Medication Management: Managed by
Symptoms

In addition to finding ways to ensure they take medication on
time, we also realized that our participants might occasionally
decide to skip medication for various reasons. Among those
reasons, an interesting factor was mental health symptoms.
Because the primary motivation for taking medication is to
treat the symptoms, some participants also manage medica-
tion based on symptoms. Participant 4 mentioned they never
forgot to take medication for more than 3 days because, in
that case, they would experience symptoms that reminded
them to take their medications.

Is there a reason why today’s harder than other days?
Is there a reason why I'm doing more work to take care
of myself mentally than other days? And then usually
it’ll be like, did I take my meds? No, I didn’t, oh, shoot!
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In some cases, our participants would even take medi-
cation immediately once they felt the symptoms, usually
for short-term effect meds. For instance, one of Participant
5’s medications has a short-term effect. They expressed
themselves as not having a good routine and taking medica-
tion immediately if they felt the symptoms, but would skip
the next dose if it was too close.

All of these reflect participants’ urgent needs to preserve
autonomy in managing medication. That is part of the reason
why, even if they acknowledge the limitations of oversimpli-
fied technology such as default alarms, they still choose to
use it and adapt it in their own ways so that they can have full
control over it.

Theme 3: Overcoming Obstacles in
Seeking External Support

Besides coping with personal concerns, motivation, and the
inconvenience of managing medication independently, our
participants encountered numerous obstacles while seeking
external support from various stakeholders. One of the
most common barriers involved the difficulty in obtaining
medication. In our study, all mental health medications were
prescribed by doctors, necessitating patients to find a doctor,
obtain a diagnosis, and then acquire a prescription. Many
participants found this process overwhelming, primarily due
to the multiple rounds of interactions with different profes-
sionals, particularly as most medications required issuance
by specialists, such as psychiatrists. “It just ended up being
a little bit too many phone calls and a little bit too much
like T didn’t have enough understanding on how,” expressed
one participant, who eventually gave up seeking medication
due to the complex procedures on the first try. Participant 4
highlighted the frustration of starting the process repeatedly
because of frequent relocations for school and changes in
general practitioners. Additionally, Participants 3 and 8, who
were international students, mentioned the extended difficulty
in transferring prescriptions due to the US medical sys-
tem’s inability to validate previous diagnoses and prescrip-
tions. Despite having local student insurance, Participant 8
continued to consult their doctors remotely in their home
country and shipped the medication overseas. Some partici-
pants initially sought help from school medical centers but
often faced long wait times.

Getting a doctor or prescription marked only the begin-
ning, particularly for participants grappling with mental
health issues. They placed immense importance on not just
obtaining medical assistance but on finding a trustworthy
and empathetic doctor. Participant 2, for instance, experimen-
ted with two therapists before settling on the current one,
emphasizing the difficulty in locating a psychiatrist they
genuinely trusted and perceived as caring. Participant 4 also
remarked: “It’s really hard to find a psychiatrist that you trust,
that you think is caring.” The recurrent theme of “caring”
resonated strongly throughout the interviews. Participant 4,
voicing frustration, explained,

It’s not that they couldn’t understand what I was
saying. They were just like, that’s normal, so it doesn’t
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matter. (OR) I think that has a lot to do with being a
woman and being young, and the experiences of people
in those demographics within the medical system (said
by doctor).

Participants also voiced concerns about doctors overlook-
ing the side effects of medications. One participant lamen-
ted, “Doctors are prescribing. Practitioners are not listening
to me when I say that my side effects from this medica-
tion are harmful to me, and I do not want to take it any-
more.” Even Participant 5, who had a longstanding trust in
their doctor, refrained from discussing concerns about the
medication’s long-term effects because, during the initial
attempt, the doctor “kind of brushed it off a little bit and said
I don’t have dementia, and it’s fine, and that maybe it’s just
depression.” Similarly, Participant 10 shared discomfort with
having the same doctor as their mother and found satisfaction
in switching to a psychiatric professional who demonstrated
genuine care and was willing to adjust the dosage to alleviate
symptoms. Given the subjective and self-evaluated nature of
mental health diagnoses and treatment, the trust placed in
doctors became even more critical. Many participants sought
to establish long-term relationships with trusted doctors and
hesitated to switch, underscoring the pivotal role of trust in

Table 3. Mappings of themes and design implications.
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the management of mental health medications. Understanding
this dynamic is essential in navigating the complexities of
mental health care.

To summarize, these unique challenges related to various
stakeholders hindered students’ access to necessary medica-
tion, further disrupting their regular medication management
routines. Considering these external factors tied to the broader
system is crucial when designing technologies to aid in
regulating mental health medication.

Discussion

Summary

In this paper, we conducted formative interviews with 10
university students and identified 3 themes and 9 sub-
themes reflecting their strategies and challenges in manag-
ing medications for mental health conditions (Table 3). In
this section, we situate our findings within prior research
and propose design implications for future technologies that
support university students in managing their mental health
medications.

Themes and subthemes

Design implications

1. A dynamic voyage: managing mental health medication is never a static process

1.1. Struggling with self-acceptance: expectations of reducing or ceasing medication

1.2. Dosage changes and medication adjustments are common
1.3. Medication interlaces with mental health symptoms
1.4. Transition period for university students
2. Flexible and creative ways of using simple technology
2.1. Motivation and consequences: symptoms
2.2. Fixed reminders are common but not enough
2.3. Physical cues: a simple but effective method

2.4. Gaps between reminder and actual intake: the paradox of logging

2.5. Preserving autonomy in medication management: managed by symptoms

3. Overcoming obstacles in seeking external support

Implications 1 and 5
Implications 1 and 3
Implication 1

Implication 1

Implications 1 and 3
Implications 2 and 3
Implication 2

Implications 2 and 4

Implications 1, 3, and 4
Implications 5 and 6

Identify State Changes in University
Students Managing Mental Health
Medication: Responsibility, Mental
Status, and Self-Acceptance

During our study, we realized that mental health medica-
tion management for university students is a very dynamic
process. Therefore, it is important to discuss the transitions
between different states during the management process. In
previous work, Caldeira et al [32] identified 4 states within
the medication management framework: wellness, new task,
erratic, and disruption. These states were categorized along
two dimensions: medication regularity (routine vs nonroutine)
and time scale (long-term vs short-term). The authors stated
that changes in routines and medications can disrupt the
most stable “wellness” state. This statement aligns with our
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findings. Based on the interviews, we further classified the
specific changes in routines and medications that univer-
sity students might encounter when managing mental health
medications. For changes in medication, this includes but
is not limited to starting medication, adjusting dosage, and
changing the medication. For changes in routine, relocation,
and shifts in personal status (examples specific to univer-
sity students include entering a new school, graduating,
and moving out from parents), these are special events that
university students are facing. Although the overall catego-
ries of factors influencing state changes align with previous
work, we do find and want to emphasize some differences.
One important observation is that for psychiatric medications,
the dynamic transitions are much more frequent, making the
“new task state” more common than the “wellness state.”
Additionally, we found that the “wellness state” is not always
the most desirable state for university students managing their
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mental health medication. According to our interviews, many
participants, despite recognizing the chronic nature of their
mental health symptoms, have a strong desire to lower their
dosage or stop taking medication altogether. As researchers, it
is crucial to acknowledge that the desire to reduce dosage can
be an additional cause of state changes, beyond the introduc-
tion of new medication as mentioned in previous work.

In our study, we also want to highlight 3 additional factors
that may contribute to changes in states, beyond routine
and medication. The first factor is the change in respon-
sibility. For our participants, who are university students,
we found that many are gradually taking on more respon-
sibility for managing their medications independently. This
shift in mindset not only causes routine differences, such as
the absence of parents’ reminders (Participant 1), but also
grants them more autonomy in decision-making. This change
in responsibility leads to a series of changes in how they
manage their medications. Therefore, including changes in
responsibility within the framework is crucial for thoroughly
discussing state transitions.

Mental status is another factor that can influence med-
ication management states. Participant 5 mentioned that
during particularly depressive episodes, even getting out of
bed and accessing medication stored in the kitchen became
challenging. For our participants, changes in mental status are
common due to their diagnoses and the effects of medica-
tions. It is important to recognize that for the population we
are targeting, fluctuations in mental status can significantly
affect how they manage their medications and should be
considered as a common factor to cause state changes.

Another factor is self-acceptance. While the stigma
associated with mental health conditions may not be as
prevalent among university students as in the past [50],
there remains a hesitancy regarding medication, with many
participants not viewing it as the best option. We observed
variability in these concerns among our participants. Some
mentioned feeling more at peace after several years of
medication use. Given that intentional nonadherence remains
a significant issue [51]—especially in our context—it is
crucial to include the self-acceptance of medications in our
spectrum of considerations to capture possible state changes.

Mutual Relationships Between Mental
Status/Symptoms and Medication

In the earlier discussions, a key point emphasized by our
participants is the complex process to “alter your mental
state in an attempt to fix your mental state.” This intri-
cate relationship makes it challenging to ascertain whether
changes in symptoms are attributed to medication or other
factors. In many past studies discussing technology devel-
oped for medication management, the relationship between
medications and mental symptoms was often underexplored,
with the focus primarily on the management of medica-
tions alone [37]. For example, in a study by Stawarz et al
[37] reviewing the functionality of 229 medication reminder
apps, none of the 3 design requirements they summarized
addressed symptom tracking. This is understandable since
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most chronic diseases are relatively stable, and tradition-
ally, decisions regarding medication dosage and changes are
based solely on clinical advice, not self-report. Consequently,
the primary responsibility of a patient in managing their
medication is simply to “adhere to that medication” [52].
In studies focusing on psychiatric medications, researchers
are beginning to recognize this unique aspect of managing
mental health medications related to symptoms, though they
still encounter numerous barriers. For example, Papoutsaki et
al [33] explored how individuals in an online health commun-
ity track their symptoms and psychiatric medication dosages,
particularly when attempting to withdraw from a medication.
Members of the forums emphasized the use of daily diaries
to track symptoms, and some even created charts to monitor
the exponential decay of their previous dosage. However, this
approach still heavily relies on self-regulation [53]. In our
study, none of our participants used similar tools or social
platforms to manage their medication and symptoms.

To further elaborate on the relationship between med-
ication and mental symptoms, it is important to recog-
nize their interdependence. Tracking changes in symptoms
can help determine the effectiveness of the medication
and the appropriate dosage. Conversely, fluctuating men-
tal states can also affect a participant’s ability to manage
their medication. This intrinsic relationship complicates the
medication management process. Some of our participants
even mentioned managing their medication based on their
symptoms rather than adhering to more routinized clini-
cal advice. Although these actions are less standardized
compared to those observed in online communities by
Papoutsaki et al [33], the underlying rationale behind these
behaviors is the same. The real-world practices we discov-
ered suggest that a standardized medication regimen may
not be adequate for participants who are actively engaged
in a sensemaking process to understand the impact of their
medications on their symptoms. In this context, technology
should be designed to actively assist university students
in understanding the relationship between their prescribed
medications and their mental symptoms to prevent intentional
nonadherence.

Design Implications

Based on our findings in interviews and discussions with
previous works, we would like to present several detailed
design implications. We hope that those implications can help
researchers to design future technology that helps university
students better manage their medications in 6 aspects.

Implication 1: Tracking the Relationship
Between Mental Status/Symptoms and
Medication

First, the system should have the capability to directly track
and display potential relationships between medication and
mental health symptoms. Other than an app only tracking
medication dosage or mental status and mood, the system
should proactively establish a relationship between those
two factors. Second, it is also essential to record significant
events that may influence mental status during the medication
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transition process, both those self-identified and automatically
tracked. These events include but are not limited to start-
ing medication, adjusting dosage, changing the medication,
relocation, and shifts in personal status (examples specific to
university students include entering a new school, graduating,
and moving out from parents) according to insights from
theme 1. With these functions in place, the system should be
able to aid students in evaluating the impact of medication,
thereby fostering trust and belief in the treatment.

Implication 2: Dynamically Adjust Reminders
Based on Location and Schedule

We observed that participants typically linked their medi-
cation intake with routines and specific locations. In this
context, they often encounter dissatisfaction with fixed
reminders, particularly when they have flexible routines. This
barrier prompts them to establish their own methods, such as
creating backup reminders (theme 2). This finding aligns with
previous research; for example, Stawarz et al [37] mentioned
that medication reminder apps need to support the creation of
backup reminders and routines. We aim to further elaborate
on these broad design implications drawn from previous
works. To design a future system that acknowledges and
accommodates participants’ existing approaches to medica-
tion management, we proposed the following actionable
design suggestions based on our findings.

Broad Delivery Time Window Based on Sleep,
Eating Schedule, Last Medication Intake Time,
and Availability

The reminder’s delivery time window should be set widely,
especially in situations where medication does not necessi-
tate a fixed intake time (which is the case in 100% of
our interviews). Sleep and eating routines are major factors
influencing medication timing; reminders should dynamically
adjust to these daily patterns. The timing should also consider
the previous intake, since many mental health medications
have defined effectiveness periods and dosage limits. If one
dose is taken early, subsequent reminders should be delayed
accordingly. Finally, reminders must align with moments
of actual availability. Sending notifications during classes,
meetings, or other commitments often leads to missed doses.
For university students, academic schedules and obligations
should therefore inform the optimal reminder timing.

Deliver at the Right Place: Storage and Activity

Participants frequently used location cues as medication
reminders (theme 2.3). They reported that generic phone
pop-ups were often ignored, highlighting the importance of
delivering reminders in contextually relevant places. Effective
locations typically include where the medication is stored
and where related activities occur—sometimes the same
place, such as keeping medication by the bed for nighttime
doses. Delivering reminders near these locations can improve
visibility and accessibility; for instance, an audio cue near a
pillbox can prompt action as participants pass by.
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Implication 3: Recognize the Potential for
Immediate Medication Intake in Response to
Symptoms

In our interviews, we also noted that, at times, medication
management was loosely based on symptoms (theme 2.1).
In severe cases, missing a dose and not promptly taking it
could lead to a potential disaster (eg, Participant 7 unable
to drive and needing to take the subway home). While
the system should provide participants with considerable
autonomy to decide in such situations, it is important to
acknowledge that participants might take action when faced
with these situations, and follow-up management should be
adjusted accordingly. Although more discussion is needed,
especially considering the limited accuracy of sensing those
symptoms and the complicated decision-making process to
ensure safety, immediate intervention might be necessary if
medication nonadherence occurs in a dangerous situation (eg,
while driving).

Implication 4: Striking a Balance Between
Autonomy and Minimal Effort

We recognized a paradox in the medication management
process: students desire control over their own routines but
are hesitant to invest substantial effort in additional tasks,
such as self-reporting (themes 2.4 and 2.5). While many of
these challenges may arise from limitations in the technol-
ogy they use [54], which could be better designed following
the previous design implications, additional design strategies
could enhance the overall experience.

Automatic tracking and background reminders can
significantly alleviate the efforts students invest in the
medication management process. However, false detections
might lead to increased efforts for correction [55]. In such
instances, these tracking and reminders should be easily
modifiable with simple interactions akin to the one-click
snooze technique for a phone alarm. This ensures that
participants can maintain minimal effort while achieving
more accurate and flexible management results.

Implication 5: Safeguarding Privacy in a
Creative Manner

Many individuals express concerns about third-party apps
accessing sensitive information or the potential for unau-
thorized access. Here are two strategies to alleviate these
concerns. (1) Create pseudonyms for medication, especially
for reminders displayed on the interface that other people
might be able to see. This creative approach was suggested by
one of the participants. By integrating a “personal encryption
rule” into the process, the app can significantly desensitize the
information related to medication management. (2) Deiden-
tification, especially regarding academic information. In
discussions about collaboration between academic institutions
and medical services, despite understanding the regulations,
many individuals remain concerned that disclosure of their
symptoms, especially medications, might negatively impact
their academic well-being (theme 3). One way to address this
concern is to completely deidentify the data (name, email,
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phone number, and academic program). While complete
anonymity may be challenging [56,57], implementing some
form of redirection in the information transition process
can help students build trust in the technology and increase
adoption.

Implication 6: Enhance Communication With
Other Stakeholders to Build Trust

Many participants conveyed that their doctors did not show
sufficient care for their symptoms and side effects (theme
3). In a paper by Jo et al [58], the authors discuss how
to support clinicians in planning the discontinuation of
psychiatric drugs, including the types of information needed.
While they considered factors such as trust issues, patient
medical history, and insurance issues, they did not address
how patient feedback might influence decisions about the
regimen. In our study, we found that the relationship between
symptoms and medications is crucial for managing mental
health medications among university students. This relation-
ship is typically best understood by participants through their
daily experiences. Considering the lack of trust and commu-
nication expressed by some of our participants, we propose
that participants should have the ability to use data previously
collected on the mutual relationship between symptoms and
medications. This would empower them to effectively discuss
and influence medical decisions with their doctors. However,
this should be under full control of the participants, taking
into consideration privacy issues.

Limitations

This study is subject to certain limitations. First, the sample
size is relatively small, restricting our ability to generalize
the findings to a wider population. This limitation stems
from the reluctance to disclose sensitive information. In
our research, we specifically focus on a particular group
of university students, requiring them to provide a “.edu”
email address. Participants may be concerned about linking
their academic details to mental health challenges, thereby
impeding their willingness to take part. To address these
concerns, aside from implementing deidentification meas-
ures, we only requested participants to disclose information
related to diagnoses and medications if they were comfortable
doing so. However, this introduces the potential for selection
bias, as those who willingly participated in the interviews
might already be predisposed to sharing such information.
Despite acknowledging these limitations, our analysis of
the interview data revealed numerous common patterns and
reached data saturation, affirming the validity of our findings.

113

Lietal

Additionally, we provide the survey results encompassing
demographic information, medication schedule, medication
adherence, and self-efficacy. This information can assist
future researchers in better contextualizing our results. Given
the diversity in daily routine management, we are cautious
about generalizing our findings to other population groups.
Future research could target a broader population using less
sensitive measures, such as surveys, to further validate our
findings.

In our study, we refrained from collecting specific
medication names for each participant due to privacy
considerations. While many participants willingly shared
information about symptoms, medication working mecha-
nisms (eg, immediate effects or delays), or even the exact
names of medications, this practice impacted our capacity
to systematically analyze varied strategies corresponding
to different types of medications. Acting as an explora-
tory endeavor, we aspire for future studies to gather more
comprehensive information, such as electronic health records,
to further delve into these issues.

Conclusions

In the paper, we conducted semistructured interviews with
university students currently undergoing medication for
mental health issues. The interviews aimed to uncover the
challenges they encountered in their university lives, along
with the coping strategies and technologies used to navigate
these challenges. We found that deciding to take medica-
tions is often a challenging choice for many students. The
expectations for dosage reduction, the inherent uncertainty
of medication effects, the intricate relationship between
medications and symptoms, and the frequent life changes
associated with university all contribute to a highly dynamic
journey in medication management. As a result, students have
developed various strategies to cope with these challenges,
often relying on creative ways to use fixed alarms on their
phones. However, they encounter numerous difficulties due
to factors such as the flexibility of daily routines. Despite
university students’ strong desire to maintain autonomy in
the medication management process, they still struggle to
devote additional effort to self-reporting, creating additional
challenges in building trust with their doctors. Based on
these findings, we proposed 6 design implications for how
advanced technology could better assist university students in
managing their mental health medications.
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