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This study investigated wearable technology (WT) adoption, usage patterns, and barriers
among African American university students, a population disproportionately affected by
chronic health disparities and digital inequities. A cross-sectional survey of 75 students
revealed that 65.3% (n = 49) reported using WT, while 34.7% (n = 26) did not. Adoption
was higher among students aged 22 and older (67.9%), females (69.5%), and graduate
students (68.9%). Among WT users, 55.9% used their devices daily, 42.7% had used them
for over one year, and the most common uses were exercise and workout tracking (77.6%),
step counting (59.2%), and heart rate monitoring (36.7%). Key barriers among non-users

included lack of interest (38.5%) and affordability (30.8%), indicating that both
motivational and financial factors hinder access and engagement. These findings
highlight significant demographic differences in usage and underscore the need for
equity-focused strategies in higher education that address affordability, cultural
relevance, and health literacy to promote meaningful WT adoption among underserved

student populations.

INTRODUCTION

Wearable technology (WT) has become increasingly inte-
gral to healthcare, offering real-time monitoring of physi-
cal activity, heart rate, sleep quality, and other vital indica-
tors. Devices such as smartwatches and fitness trackers are
no longer reserved for elite athletes but are widely used by
the general population to track health behaviors and pro-
mote lifestyle changes.12 The growing popularity of these
technologies is attributed to their convenience, affordabil-
ity, and ability to support preventative care, chronic dis-
ease management, and improved patient engagement.34 In
higher education settings, wearables also hold promise for
supporting student well-being by promoting physical activ-
ity and reducing sedentary behavior.> However, as their use
becomes more prevalent, critical questions emerge about
who benefits from these tools and under what conditions
they are effectively adopted and used.

WT includes a wide range of consumer devices, such as
smartwatches, fitness trackers, pendants, and other sensor-
enabled tools that monitor physical activity, cardiovascular
function, and sleep behavior.! These devices vary consid-
erably in cost, with entry-level models available for under
$50 and premium smartwatches exceeding $400, often lim-
iting access for socioeconomically disadvantaged groups.l3
Although marketed broadly as tools for self-monitoring and
wellness, WT holds particular promise in reducing health
inequities, given the disproportionate burden of cardio-
vascular disease among African Americans.® By enabling
real-time monitoring of vital signs and encouraging health-

promoting behaviors, WT could serve as an accessible strat-
egy to help mitigate disparities in cardiovascular outcomes
if issues of affordability and cultural relevance are ad-
dressed.l-24 Evidence increasingly highlights the potential
of WT to improve cardiovascular health outcomes by pro-
moting early risk detection, physical activity, and adher-
ence to preventive care recommendations. Dhingra et al.5
found that individuals with or at risk for cardiovascular dis-
ease who adopted WT were more likely to engage in health
monitoring behaviors, highlighting WT’s role in secondary
prevention. Similarly, research shows that WT can provide
continuous physiologic data, including heart rate variabil-
ity and arrhythmia detection, which may enhance clinical
decision-making.! These benefits extend beyond individual
monitoring; indeed, WT offer scalable methods for fitness
assessment and cardiovascular risk reduction across diverse
populations.? These findings suggest that WT not only sup-
ports self-management but also contributes to broader
public health strategies aimed at reducing cardiovascular
morbidity and mortality.

Beyond clinical applications, WT adoption intersects
with critical issues of health equity and social justice. The
expansion of wearable health tools is reshaping healthcare
delivery, yet access remains stratified along socioeconomic
lines.3 Without intentional strategies to improve afford-
ability and usability, WT risk reinforcing the digital divide
rather than alleviating it.# This concern is particularly rele-
vant for African American communities, who face elevated
risks for chronic disease while also encountering systemic
barriers to technology adoption.® Integrating an equity lens
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into WT deployment means addressing affordability, cul-
tural relevance, and digital literacy.® Ensuring that vulner-
able populations benefit equitably from these technologies
requires policies and practices that bridge gaps in access
and design, aligning WT adoption with broader goals of
health justice.

Evidence indicates that racial and socioeconomic dispar-
ities influence technology access, including wearable de-
vices. African American populations experience a higher
burden of chronic health conditions such as hypertension
and diabetes, which WT could help address through early
detection and behavior tracking.” However, research sug-
gests that adoption and sustained use among African
American users may be limited by factors such as afford-
ability, perceived usefulness, digital literacy, and cultural
fit.5% Among university students, these disparities can be
further compounded by age, employment status, and acad-
emic standing, influencing students’ health behaviors and
willingness to engage with wearable devices.®10 These gaps
highlight the need to investigate how wearable health tech-
nologies are used within underserved student populations
and what barriers may prevent equitable engagement. To
address these issues, this study explores the adoption, us-
age patterns, and perceived barriers to wearable technology
among African American university students. By analyzing
self-reported data on usage behavior and non-use justifica-
tions, this study aims to identify trends in device engage-
ment and understand how demographic and social factors
affect wearable adoption.

METHODOLOGY

This study used a cross-sectional survey design to examine
WT adoption, usage patterns, and perceived barriers among
African American university students. The aim was to iden-
tify behavioral trends and demographic influences on WT
use, with a focus on understanding disparities related to
age, gender, academic status, and employment. Partici-
pants were recruited through convenience sampling using
targeted outreach via social media, student organizations,
and academic networks. Eligible participants were full-time
undergraduate or graduate students who self-identified as
African American and were aged 18 years or older. A secure
online survey was used for data collection. Before begin-
ning the survey, participants provided informed consent in
accordance with Institutional Review Board (IRB) approval
guidelines from Howard University (2025-1811). Participa-
tion was voluntary, responses were anonymous, and the
study posed minimal risk. All data were stored securely in
compliance with ethical standards.

Data was collected using a custom-developed demo-
graphic and WT usage questionnaire. This instrument cap-
tured participant characteristics (age, gender, student level,
and employment status), WT adoption status (user vs. non-
user), reasons for use or non-use, and frequency and pur-
pose of WT use. For users, data were collected on primary
features used, such as exercise tracking, step counting, and
heart rate monitoring, and frequency of use, categorized
into low (infrequent), moderate (somewhat regular), and

high (regular) usage. Non-users were asked to select rea-
sons for non-adoption from a list that included cost, lack
of interest, perceived lack of usefulness, and other write-in
options (see Table 1).

Data was analyzed using descriptive statistics to sum-
marize participant demographics, WT adoption status, fre-
quency of use, and reported reasons for use or non-use.
Frequencies and percentages were calculated to illustrate
usage trends and to compare WT engagement across age
groups, gender, academic status, and employment. The
analysis focused on identifying observable patterns and
disparities in adoption and behavior without conducting in-
ferential statistical testing. All responses were organized
and processed using Microsoft Excel to ensure consistency,
accuracy, and clarity in presenting the findings.

RESULTS

Table 2 presents descriptive data regarding participant de-
mographics. The final sample included 75 African American
university students. Most participants identified as female
(n = 59, 78.7%), followed by male (n = 15, 20.0%), with
one participant identifying as non-binary (1.3%). Most par-
ticipants were over the age of 22 (n = 53, 70.7%), while
the remaining were between 18 and 21 years old (n = 22,
29.3%). In terms of academic level, 45 students (60.0%)
were graduate students, and 30 (40.0%) were undergrad-
uates. Socioeconomic indicators revealed that more than
half of participants (54.7%, n = 41) were receiving financial
aid. Additionally, 22 participants (29.3%) were employed
part-time, and 11 (14.7%) were employed full-time while
attending school.

Overall, 65.3% (n = 49) of participants reported using
wearable technology (WT), while 34.7% (n = 26) did not.
Adoption rates differed across demographic groups. Par-
ticipants over age 22 had a higher adoption rate (67.9%)
than those aged 18-21 (59.1%). Similarly, graduate stu-
dents were more likely to use WT (68.9%) compared to un-
dergraduates (60.0%). Gender differences were observed as
well, with female students adopting WT at a rate of 69.5%
compared to 53.3% among male students and 0% among
non-binary students. Adoption rates among employed par-
ticipants were relatively consistent, with 66.7% of unem-
ployed students and 64.3% of employed students reporting
WT use (see Table 3).

Among WT adopters (n = 49), usage frequency varied.
Over half of users (55.9%) reported using their devices
daily, while 29.4% used them several days per week, and
14.7% used them rarely. Participants reported diverse rea-
sons for using wearable devices. The usage purposes in-
cluded exercise and workout tracking (n = 38), step count-
ing (n = 29), heart rate monitoring (n = 18), calories tracking
(n = 9), sleep tracking (n = 5), stress monitoring (n = 1),
time tracking (n = 1), notification tracking (n = 1), tasks re-
minders (n = 1) and other functions such as messaging and
weather tracking (n = 4). See Figure 1.
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Table 1. Study Instrument

Question Response Options
1. What is your age? 18-21

22 and Above
2.What is your gender identity? Male

Female

Non-binary/Third gender

3. What is your year in school?

Undergraduate
Graduate

4. What is your current employment status?

Employed (Full-time or Part-
time)

Unemployed
5. Do you currently own and use a wearable technology device (e.g., smartwatch, fitness Yes
tracker)? No

6. If you answered "No" above, why do you not use a wearable technology device? (Select all that
apply)

I am not interested

| cannot afford it

It's not useful

| have one but don’t use it
| always forget to use it
No reason

Other (please specify):

7.How long have you been using your device(s)?

Less than 3 months
3-6 months

6 months - 1 year
More than 1 year

8. How often do you use your wearable technology device(s)?

Rarely
Several days a week
Daily

9. What do you primarily use your wearable technology for? (Select all that apply)

Exercise and workout tracking
Step counting

Heart rate monitoring
Calories tracking

Sleep tracking

Stress monitoring

Time tracking

Notification tracking

Task reminders

Other (please specify):
Table 2. Participants Demographics
Demographic Variable Category Number of Students Rate
Gender ldentity Female 59 78.7%
Male 15 20.0%
Non-binary 1 1.3%
Age Group 18-21 22 29.3%
22 and Above 583 70.7%
Education Status Undergraduate 30 40.0%
Graduate 45 60.0%
Employment Status Employed Full-Time 11 14.7%
Employed Part-Time 22 29.3%
Unemployed 42 56.0%
Receiving Financial Aid Yes 41 54.7%
No 34 45.3%
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Table 3. WT Adoption by Demographic Subgroup

Variable Group Adopters Non-Adopters Total Rate of Adoption
Age Group 18-21 13 9 22 59.1%
22 and Above 36 17 53 67.9%
Gender |dentity Female 41 18 59 69.5%
Male 7 15 53.3%
Non-binary 0 1 1 0%
Student Status Undergraduate 18 12 30 60.0%
Graduate 31 14 45 68.9%
Employment Status Employed 27 15 42 64.3%
Unemployed 22 11 33 66.7%

A. Usage Frequency B. Usage Purpose
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2
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Heart rate monitoring
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Calories tracking
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Stress monitoring
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Percentage of Students (%)
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Notification tracking
14.7%

Task reminders

s

Other (e.g., messaging, weather)
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Number of Students

Rarely Several days a week Daily 5 30 35

Figure 1. WT Usage Frequency (A) and WT Usage
Purpose (B)

WT non-adopters (n = 26) reported economic and motivational factors, including lack of
interest (38.5%), affordability concerns (30.8%), and the perception that wearable tech-
nology was not useful (11.5%). Smaller proportions reported that they had a device but
did not use it (3.8%), that they always forgot to use it (3.8%), or that they had one but
were not using it (duplicate response, 3.8%). Additional reasons included providing no
reason (3.8%) and other ambiguous or uncoded responses (3.8%). See Figure 2.
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Figure 2. Reasons for Non-Adoption of WT

DISCUSSION

The findings of this study provide important insight into
WT use among African American university students, re-
vealing both promising engagement and persistent dispari-
ties. While over 65% of participants reported using WT, sig-
nificant variation existed across demographic groups. Older
students, graduate students, and females demonstrated
higher adoption rates, mirroring previous research showing

that age, educational level, and gender are strong predic-
tors of digital health adoption.®!1 Among adopters, pri-
mary uses included exercise tracking, step counting, and
heart rate monitoring, similar to findings by Passos et al.,
who noted these functions as common motivators for WT
use.2 However, frequent usage was not universal, as many
reported only occasional use, indicating that ownership
alone does not guarantee consistent engagement. This un-
derlines the importance of not only access but also ongoing
motivation and relevance in ensuring WT tools are effec-
tively integrated into students’ health routines. Moreover,
this study raises questions about whether adopters expe-
rienced tangible benefits from their devices. Although the
survey did not directly capture perceptions of improved
health outcomes, prior research has linked WT adoption
with greater physical activity, enhanced cardiovascular self-
monitoring, and improved adherence to health goals.l:
Participants in this study reported using wearables primar-
ily for exercise and step tracking, suggesting an intention to
use these tools for health promotion. Future mixed-meth-
ods research should incorporate open-ended questions to
explore users lived experiences, including whether they
perceive real benefits from adoption, and how such percep-
tions vary across demographic subgroups.

Barriers among non-users were largely related to lack
of interest and cost, consistent with literature identifying
affordability and perceived usefulness as major limitations
to adoption among marginalized populations.812 With over
54% of participants receiving financial aid and nearly half
unemployed or only working part-time, the financial de-
mands of WT devices present a real equity issue. Previous
studies have shown that lower-income individuals, particu-
larly within African American communities, are less likely
to own and consistently use health-related technologies.!?
These barriers, if unaddressed, risk widening the digital di-
vide, where health-promoting innovations are dispropor-
tionately used by those with more resources. As shown in
the research, achieving equitable health outcomes through
wearable technology requires targeted strategies to reduce
cost-related exclusion and ensure usability across diverse
populations.4 At the same time, wearable devices present
potential concerns that extend beyond cost and motivation.
Some individuals may feel uncomfortable with the surveil-
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lance-like nature of constant monitoring, particularly
within marginalized groups that already experience height-
ened scrutiny in daily life.13 Moreover, digital literacy chal-
lenges and health literacy limitations may prevent certain
individuals, especially those outside university popula-
tions, from realizing the full benefits of WT.7-814 Address-
ing these concerns will require culturally sensitive educa-
tion and careful communication about data use, privacy,
and the empowerment potential of self-monitoring tech-
nologies.

This study contributes to the growing call for equity-
focused design and deployment of digital health interven-
tions. Wearable devices offer real opportunities to address
chronic disease risk and promote healthy behaviors, par-
ticularly in underserved groups facing elevated health bur-
dens.!516 However, to realize this potential, institutions
must implement strategies that support not only WT ac-
cess, but also culturally tailored education and behavioral
integration. For example, universities could consider lend-
ing programs, subsidized devices, or health education mod-
ules that directly connect WT to student well-being. As
Al-Emran et al. emphasize, inclusive technology initiatives
must account for socioeconomic context and the lived ex-
periences of users.!” Without such approaches, wearable
health technologies may inadvertently reinforce existing
disparities rather than reduce them. This study underscores
the importance of ensuring that digital health advance-
ments are accessible, relevant, and empowering for all stu-
dents, especially those from historically underserved com-
munities.

This study has several limitations. First, the use of a
cross-sectional survey design limits the ability to infer
causal relationships between demographic factors and
wearable technology (WT) adoption or usage patterns. Sec-
ond, the reliance on self-reported data introduces potential
biases, including recall bias and social desirability bias,
which may affect the accuracy of responses regarding WT
use and perceived barriers. Additionally, the sample was
recruited through convenience sampling and may not be
representative of all African American university students,
particularly those attending different types of institutions
or from varying geographic regions. The relatively small
sample size (n = 75) further limits generalizability and re-
stricts the use of inferential statistical analyses. Lastly, the
survey did not explore the specific brands or models of WT
devices used, nor did it assess participants’ digital liter-
acy or access to supporting technologies such as smart-
phones, which could influence WT engagement. Future re-
search should consider longitudinal designs, larger and
more diverse samples, and mixed-methods approaches to
gain a deeper understanding of WT use and equity in digital
health engagement. Moreover, only one participant iden-
tified as non-binary, and the study did not capture other
LGBTQ+ or multiracial identities. More research should ex-
plicitly recruit and analyze these groups to better under-

stand how intersectional factors contribute to patterns of
adoption and barriers in wearable health technology. In-
deed, wearable devices could serve as tools for queer self-
expression, suggesting that adoption among LGBTQ+ in-
dividuals may be shaped by identity-related motivations
not reflected in conventional survey categories.!® Similarly,
medical wearables should be intentionally designed and
deployed to advance health equity, underscoring the im-
portance of including racially and socially diverse popula-
tions in research to avoid reinforcing inequities.!® Ensur-
ing broader representation in future studies will help clarify
how intersecting identities influence both access to and the
perceived value of wearable technologies.

CONCLUSION

This study highlights both the promise and the challenges
of WT adoption among African American university stu-
dents. While most students reported using WT, significant
disparities in adoption were evident across demographic
subgroups, particularly related to age, gender, and socioe-
conomic status. Key barriers such as affordability and lack
of perceived usefulness reveal ongoing equity concerns that
must be addressed to prevent widening gaps in digital
health engagement. As wearable devices continue to gain
popularity for promoting self-monitoring and preventive
care, higher education institutions and health technology
developers should ensure that access and support are eq-
uitably distributed. Efforts to reduce financial barriers, in-
crease digital literacy, and align device functionality with
student needs could help bridge the gap. Beyond practical
considerations, this study contributes to broader health eq-
uity and social justice frameworks by showing how the un-
even adoption of wearable devices risks reinforcing sys-
temic inequities in chronic disease outcomes. Prioritizing
culturally relevant and inclusive interventions could help
ensure that wearables empower rather than exclude histor-
ically underserved populations.
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