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Abstract. Digital tools for health hold a lot of promise in terms of empowering
individuals to take control over their health and improving access to care. This
may be especially critical for marginalized individuals, such as immigrant college
students, and those who face stigmatizing conditions, such as depression.
However, research is limited on how these tools fit into users’ existing practices
around health management. In order to address this gap, we first investigate
existing practices by focusing on a specific population: college students with
depression ranging from immigrant generation 1 to 2.5. This group is important
to study as they are at an increased risk for depression but may be less likely to
access traditional treatment. We present results about their practices around
health self-tracking and digital tools specific to depression management. Based
on a survey of 83 participants, we found that although students with depression
across these various immigrant generations engage in health self-tracking (94%),
few track mental health indicators and most do not use mobile apps (81.9%) or
other online resources (86.7%) to help with their depression. Those that do use
apps and online resources offer insights into their depression management needs.
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1 Introduction

Increasingly, people are turning to technology to track their health and get access to
health information [1]. With the prevalence of smartphones, it is becoming easier to not
only look up health information online, but also utilize digital tools to track and monitor
a number of health indicators, such as sleep, mood, exercise, and even illness
symptoms. Younger individuals, in particular, are showing an increased interest in
using digital technology for health [2, 3]. According to Pew Research Center, 72% of
all adults ages 18-29 look online for health information [2]. In a study of 1,604 mobile
phone users in the U.S., researchers found over half use mobile health apps [3]. Digital
tools for health hold a lot of promise in terms of empowering individuals to take control
over their health and increasing access to resources and care. This may be especially



critical for marginalized individuals, such as immigrant college students, and those who
face stigmatizing conditions, such as depression, because they may be less likely to
access traditional healthcare services [4-6].

However, what is not yet fully understood is how these digital tools fit into
individuals’ lives, particularly those who marginalized and stigmatized. In order to
investigate this, we first must understand what tools users are currently using. We look
at one example: college students with depression symptoms from varying immigrant
generations. We focus on students who were born in a country other than the U.S. and
moved to the U.S. (sometimes referred to as generation 1 to 1.75) as well as those born
in the U.S. but whose parent(s) were born in a country other than the U.S. (sometimes
referred to as generation 2 and 2.5) [7-9]. Although there are differences across
immigrant generations, some research has shown similar rates of depression. For
example, Pefa et al. [10] found no statistically significant differences in depression
symptoms across first, second, or later generations of Latino immigrant adolescents.
Additionally, because we found no statistically significant differences across our
sample's generation groups on depression scores, acculturation scores, or digital tools
used to manage depression, we combine them and refer to them as immigrants.

This population is important to study because they are at an increased risk for
depression as both college students and immigrants [11-13], and they are a rapidly
growing population [14, 15]. In addition to dealing with stressors as a college student,
immigrant college students face additional challenges, such as navigating the college
process and balancing personal goals with those of their family [16]. A shared
experience of acculturation, which occurs when people try to adapt to new and diverse
cultures, often exists across different immigrant generations [17]. Immigrants often face
acculturation stress, and many face pressures in balancing more than one culture, which
may lead to feelings of distress and poor health [18]. Additionally, they are more likely
to go undiagnosed [19] and less likely to access professional mental health services due
to financial barriers [19], stigma within their communities [6], language barriers [20]
and lack of providers from similar ethnic and cultural backgrounds [21, 22].

In order to understand if digital tools are appropriate or effective for this
population, we need to first understand their existing practices around health and
depression management. Using college students with depression from different
immigrant generations 1 to 2.5 as a case study, we conducted a survey focusing on
what health indicators are already being tracked (using analog and digital tools) and
then aimed to understand what digital tools (apps and online resources) they use to aid
specifically in their depression management. We identified 2 main research questions:

! Immigrant generation status:

1 =moved to U.S. after age 17

1.25 = moved to U.S. between ages 13-17

1.5 =moved to U.S. between ages 6-12

1.75 = moved to U.S. before age 6

2 =horn in U.S. and both parents born outside of U.S.

2.5 =born in U.S. and one parent born outside of U.S. [33]



RQ1: What health indicators are college students with depression from different
immigrant generations already tracking?
RQ2a: Are college students with depression from different immigrant generations using
digital tools (apps, online resources) to help with depression?

e RQ2b: If so, then what tools are they using?

2 Methodology

2.1 Questions, Measures, and Analysis

In order to characterize our sample, we used a Qualtrics questionnaire to obtain
information about demographics, acculturation, and depression. To assess symptoms,
we included the 21-item Beck’s Depression Inventory Il (BDI-II) [23], which is a
reliable tool [24]. Questions cover a range of depressive symptoms, including feelings
of worthlessness, loss of focus, difficulty sleep, appetite levels, and loss of energy. Each
item is scored on a 0-3 range and then added together to get the overall score symptoms
(higher scores indicate greater severity) [23]. These scores can also be grouped into
categories to convey the severity of depression symptoms: minimum = 0-13, mild = 14-
19, moderate = 20-28, and severe = 29-63.

To answer our research questions, we asked 3 main survey questions: “What
aspects (if any) of your health do you track?” [RQI]; “Do you use any mobile
applications or apps to help with your depression?”” [RQ2a]; and “Do you use any other
online resources or websites to manage your depression or get information about
depression?” [RQ2a]. If participants answered yes to either of the questions for RQ2a,
then they were asked an additional question about what apps or online resources they
use [RQ2b]. We used Excel and JASP to organize and analyze our data. Qualitative
data was inductively coded and grouped into broader categories.

2.1 Recruitment, Eligibility, and Participants
We recruited participants through Amazon Mechanical Turk (mTurk). Investigating
health self-tracking and information seeking was part of a larger survey examining
immigrant students’ perceptions of digital tools, including social media and apps. We
limited participation to only within the U.S. Our participants were compensated $2 for
approximately 20 minutes of their time. Eligibility criteria included: currently reside in
the U.S.; identify as an immigrant (either they were born in another country and moved
to the U.S. or one or both of their parents were born in another country but they were
born in the U.S.) [7]; 18 to 24 years old; currently an undergraduate; use at least one
social media platform; speak English; and have experienced depression symptoms
within the last 12 months. Participants were excluded if they have a history of a manic
episode, schizophrenia, or bipolar disorder.

In our final analysis, we had 83 participants (139 responses; 28 removed for
being incomplete, and 28 excluded based on quality checks). In our sample, 33
participants identified as female and 50 as male. Their age ranged from 18 to 24
(mean=21.5; SD=12.54). Based on reported birth country, parents’ birth countries, and
age moved to the U.S., we categorized participants into 6 generation groups: 1 (n=6,
7.2%), 1.25 (n=8, 9.6%), 1.5 (n=13, 15.7%), 1.75 (n=15, 18.1%), 2 (n=26, 31.3%), 2.5
(n=15, 18.1%). In terms of diagnosis and treatment, the majority (n=64) had not



received a clinical diagnosis or sought professional treatment. Based on the BDI-II, the
mean depression score among our participants was 21.25 (SD=12.54), which is
significantly higher than norms of undergraduates in the U.S. (norms: mean=9.14,
SD=8.45; our participants: mean=21.25, SD=12.54) [25] Although there are no clinical
cut-off points, Dozois et al. [26] suggest 13 or higher may be considered depressed, and
74.7% (n=62) of our participants reached this threshold. However, scores less than 13
may not necessarily mean not depressed but rather lower symptom severity, especially
given that all participants identified as experiencing depression.

3 Findings

3.1 RQZL: General Health Self-Tracking

Our findings indicate that health self-tracking is very common among immigrant
college students. In fact, out of our 83 participants, only 5 did not track any health
indicators. Most commonly, participants reported tracking exercise (n=42) and food,
calories, and nutrition (n=40), as shown in Figure 12. Despite all participants identifying
as having depression, few participants reported tracking indicators specific to mental
and emotional health, such as their mood (n=11) and stress (n=16).

Exercise Food, nutrition, or Weight Sleep Menstrual cycle Stress Mood None
calories

Tracked indicators

Fig. 1. General health self-tracking

3.2  RQ2: Digital Tools for Depression Management
We asked participants about digital tools, specifically mobile apps and online resources,
they use for depression management, including non-depression specific tools. Out of
83 participants, the majority did not report using any apps (h=68) or online resources
A “ (n=72) to help them with their depression
133% 1% symptoms, as shown in Figure 2. Table 1.
shows the types of apps and online resources
participants used. Only 15 participants used
apps to aid in the management of their
Syl o19% depression. These apps included apps
) : : specific and not specific to mental health,
Fig. 2. A) Online resources or websites; B) Apps such as MoodTools (n=1), Positive Thinking
(n=1), Uplift (n=2), Mindfulness Meditation (n=1), Calm (n=1), Headspace (n=1),
Spotify (n=1), Daylio (n=1), Notes (n=1), Google Fit (n=1), and Lose It (n=1). Only 11

2 Many participants reported tracking more than one health indicator.



participants reported using other online resources and websites, which included general
healthcare resources and those specific to depression, such as Rethink Depression
(n=1), Students Against Depression (n=2), WebMD (n=1), Mayo Clinic (n=1),
Beyondblue Healthcare (n=1), Google Search (n=1), DepressionForums.org (n=1), and

Depressed Help (n=1).
Table 1. Types of apps and online resources
App Type Depression and Positivity Apps Meditation / Music Apps Diet and
Anxiety-Specific Apps (n=3) Mindfulness Apps (n=2) Fitness Apps

(n=1) (n=3) (n=3)
Online Depression / Mental General Online Depression Forums Online Self-Help
Resource Health Websites Medical Resources (n=2) Counseling Websites

Type (n=4) (n=4) (n=1) (n=1)

4 Discussion

Our findings show college students with depression from different immigrant
generations are not commonly using apps or other digital tools to manage their
depression, even though they show an interest and engage in general health self-
tracking. While we are not claiming there is necessarily one singular depression app or
tool that should be used, we do know there are many depression-related digital
resources available, so it is interesting that so few of our participants use them. These
findings are somewhat in opposition to prior research on the prevalence of health self-
management and online health information seeking among young people [2, 3]. This
suggests that a potential distinction needs to be made between health management and
information seeking and mental health management and information seeking. Our
findings are consistent with prior work on mental health tracking among college
students, which shows tracking indicators like exercise and weight are more common
than tracking mental health [27]. For example, Kelley et al. [27] found many college
students whose self-tracking is related to mental illness monitor behavioral proxies
related to mental health rather than mental health indicators directly. It is possible that
using digital tools for general health-management is common among college students,
but using apps and online resources specific to depression may be much less common,
especially for those who are of minority and ethnically diverse backgrounds, due to
cultural stigma around mental health issues [6, 28, 29].

Most of our participants never sought a diagnosis nor treatment despite many
reporting moderate to severe depression symptoms. While digital tools could improve
access to resources and alternatives to treatment, we found many are not engaging with
apps or online resources to help with their depression symptoms. This is problematic
given that these tools may be effective in reducing depression symptoms [30],
increasing social support [31], and improving mental health literacy [32]. Because
many of them are not utilizing digital tools for depression management or care and not
seeking professional mental health services, they may be utilizing very little if any
depression resources and treatment.

Because this was part of a larger study, we know that this sample regularly
uses digital tools; thus, access to technology is likely not an issue. For instance, all
participants are social media users, and at least 77% (n=64) access social media on their



own smartphones. Therefore, more research is needed to understand why they are not
utilizing tools to manage their depression. Is it lack of awareness, stigma, language
barriers, or misconceptions about depression? Are they simply uninterested in
managing their depression in this way? Answers to these questions can help us improve
access to alternative depression treatment and support for immigrant students.

Those that did use technology for depression can offer us insights into the
types of tools immigrant students want. The way in which we framed the question offers
a unique advantage and served as a mechanism to understand how they envision digital
tools serving them. For example, even among those who used apps to help with
depression, the majority did not use depression-specific apps but rather more general
apps that may have some impact on depression symptoms, such as mood tracking,
meditation/mindfulness, and positivity apps. This suggests their idea of what an app
should focus on to help with depression may be broader than simply translating
traditional mental health services to the digital world. For online resources, on the other
hand, immigrant students often sought and used depression-specific websites and
online services as well as general health and medical websites to get information about
depression. These sources tend to focus more on depression as a condition, and
therefore, those using these resources may have a different level of depression literacy
or conceptualization than those that reported using apps.

5 Limitations and Future Work

This paper focuses on health management of different immigrant generations; however,
we found few differences across these generations or by symptom severity. It is possible
that differences in use of apps and resources exist but were not uncovered as part of this
study. Our findings shed light on what individuals are currently doing around
depression management but do not explore why and how they use or do not use these
tools. At this stage, we are not trying to create one-size-fits-all tool. To address these
limitations, we are conducting a larger study assess college students’ current practices
around depression management, which will inform the design of digital tools.

6 Conclusion

In this paper, we examined health self-management among college students with
depression from immigrant generations 1 to 2.5. We focused on health self-tracking
and digital tools for depression. We found that while many students track some aspect
of their health, the majority do not use apps or online resources to manage depression.
This research acts as a foundation to understanding existing practices around mental
health self-management among this group. This research leads to additional questions
regarding why these tools are not used and how they could be used in the future.
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