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Abstract

Purpose: This study was initiated to examine factors that motivate African American students who use wearable devices at an
HBCU in Mississippi.

Method: We conducted a correlational research study on undergraduate and graduate students from a southern USA uni-
versity. The stratified random sample comprised a total of 239 students. The responses of the students were analyzed using
the Fisher exact test to determine whether or not there was a significant association between the categorical demographic
variables (age, gender, ethnicity, and student classification) and the students’ motivation for using a wearable device.

Results: Students used wearables for one main reason, to help them increase their awareness of their health status because
they understand the importance of tracking their health metrics to boost their health status and reduce risk factors for devel-
oping chronic diseases. Students also demonstrated that they understand the value of tracking health information, such as
heart rate and blood pressure, as a way to reduce the prevalence and impact of risk factors that can lead to chronic diseases.

Conclusions: Wearables enable individuals to regularly observe, measure, and record their physical status and physiological
measures, and facilitate medication adherence by enabling individuals to maintain their prescribed medication regimen
adequately. The data collected and stored through these wearables can provide data that will be useful for medical person-
nel in their treatment of patients and in developing strategies for prevention and intervention for the larger community.
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Introduction
Wearable technology devices are applications for monitoring
and tracking fitness-related metrics such as steps taken, dis-
tance traveled, and calories consumed. They can be used
as a process for medical surveillance, noninvasive medical
care, and mobile health and wellness monitoring.1

Wearables provide users with access to valuable data that
help them stay informed about their health conditions and
gain a feeling of control. Wearable technology use has
advantages in healthcare to (a) promote proactive healthcare,
(b) boost patient engagement, (c) reduce healthcare costs,
and (d) decrease staff workload by facilitating communica-
tions, reducing personal visits, and optimizing the workload
of healthcare professionals.2 According to Yetisen et al.3,
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wearable devices have the potential to provide real-time data
about the health status of users and the information and data
they compile can assist healthcare providers in managing the
path of chronic diseases. It gives them an additional option
as they seek to prescribe effective strategies and treatment.3

Wearable technology provides us with the ability to monitor
our fitness levels and track our physical and emotional well-
being, enabling us to better understand ourselves and
improve our overall health. Wrist-worn smartwatches and
fitness monitors have become widely adopted by consumers
and are gaining increased attention from researchers for their
potential contribution to the digital measurement of health in
a scalable, mobile, and inconspicuous way.4 In 2007,
Bravata et al. supported using pedometers as an effective
tool to increase physical activity and improve health.5 In
2014, Neilsen reported that nearly two-thirds of adults in the
United States owned a smartphone6 that has the capability
to track health behaviors such as physical activity and
provide convenient feedback.7

Smarr et al.8 reported that illness-associated cues can be
observed using wearable devices and correlate with actual
illness occurrence. This research supports the belief that
wearable devices can detect illnesses in people even when
no symptoms are present. The authors believe that the use
of wearable devices can provide enough physiological
data to predict disease onset. Beniczky et al.9 described
wearable devices as useful tools in healthcare applications,
where detection and prediction are facilitated using wear-
able devices. According to Natarajan et al.,10 wearable
devices can easily measure health metrics, such as respir-
ation rate, heart rate, and heart rate variability, and can
potentially provide early signs of illness. Measuring these
metrics, along with regular medical professional diagnos-
tics, may lead to better early detection and monitoring of
disease occurrence.

Wearable devices, such asAppleWatch, Fitbit, Samsung,
Basis,Mio, PulseOn, andWhoop, are used for tracking activ-
ity, sleep, and other health-related outcomes. Wearables
can provide a myriad of health-related information, includ-
ing low heart rate alerts, a personal electrocardiogram
(ECG) monitor for detecting arrhythmia, sleep tracking
(e.g. sleep architecture), and pulse pressure designed to
promote healthy living and alert high-risk consumers based
on real-time data. These digital health solutions/devices
are increasingly used in research and clinical practice.11

Mensah12 surmised that communities are settings where
health is supported and protected by healthy social connec-
tions and environments, or compromised and impaired by
detrimental social, environmental, and policy determinants,
as well as adverse behavioral and lifestyle choices. Previous
research has shown that African American (AA) communi-
ties are at increased risk for cardiovascular and metabolic
diseases, including obesity, high blood pressure (BP), dia-
betes, chronic kidney disease (CKD), myocardial infarc-
tion, and stroke.13 Wearable devices present an innovative

strategy to manage many of these chronic health conditions
away from the doctor’s office. African Americans have a
30% more likelihood to die of cardiovascular diseases, as
well as a significantly higher rate of obesity.14 According
to Yingling et al.,15 underlying genetic mechanisms may
be responsible for the increased frequency of high BP and
kidney disease in African Americans. They believe that the
prevalence of cardiovascular disease in African Americans
highlights the ongoing challenge of suboptimal adoption
of evidence-based practices to promote community health
and prevent disease and the continuing prevalence of
health disparities. By providing continuous monitoring,
wearable devices are a valid option that can facilitate the
management of chronic diseases that disproportionately
affect African Americans compared to Caucasians.

In Mississippi, social determinants of health are recog-
nized as a major risk factor for the development of chronic
disease and are primarily responsible for branding the state
of Mississippi and African Americans in Mississippi as
the leaders in the prevalence of cardiovascular disease in
the United States of America (USA).16 Many public health
officials have been searching for alternative ways to reduce
the degree of health disparities in the US and to lift
Mississippi’s standing from last place in health metrics.16

Self-management is recognized as a critical component of
the strategies to reduce health disparities in Mississippi.
There is limited information available and limited under-
standing about the actual use of wearables and the key
factors motivating the use of these devices by African
Americans. Since there is little research available about the
use of wearable devices among African Americans in
Mississippi, this study was initiated to better understand
the factors that motivate AA students who use wearable
devices at an HBCU in Mississippi to determine the extent
to which they use wearables as a health promotion strategy
to reduce potential barriers to positive health outcomes.

The following are the four hypotheses that were devel-
oped for this study:

Hypothesis one:
Null (H01): There is no association between age and primary
motivation for using consumer wearables. They are
independent.
Alternative (HA1): A relationship between age and primary
motivation for using consumer wearables exists in the
population.
Hypothesis two:
Null (H02): There is no association between gender and
primary motivation for using consumer wearables. They
are independent.
Alternative (HA2): A relationship between gender and
primary motivation for using consumer wearables exists
in the population.
Hypothesis three:
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Null (H03): There is no association between ethnicity and
primary motivation for using consumer wearables. They
are independent.
Alternative (HA3): A relationship between ethnicity and
primary motivation for using consumer wearables exists
in the population.
Hypothesis four:
Null (H04): There is no association between student classi-
fication and the primary motivation for using consumer
wearables. They are independent.
Alternative (HA4): A relationship between student classifi-
cation and the primary motivation for using consumer wear-
ables exists in the population.
Figure 1 represents the study processes. It includes the
study preliminary activities followed by the methodology,
data collection, and data analysis. Report of the findings
is the final step in the process.

Methods

Ethics approval

Approval to conduct the study was obtained from the
Institutional Review Board (IRB) at Jackson State
University (protocol 0085–22).

Approach, participant recruitment, and data
collection

We conducted a correlational research study that focused on
a population of interest consisting of undergraduate and
graduate students from a university located in the state of
Mississippi, USA. The stratified random sample comprised
a total of 239 students. To calculate an adequate sample size
for estimating the population prevalence with some degree
of precision in making inferences about the population, a
power analysis was conducted. The results of the power ana-
lysis indicated that a sample size of 239 would be adequate.

We obtained approval to conduct the study from the IRB
at Jackson State University and followed all the ethical
requirements expected, including signed consent forms
before any survey was administered to the students. A
50-question survey was developed to solicit information
from college students. Since this study was focused on stu-
dents’ motivation for using wearable devices, the main
outcome variable of interest was one question selected
from that survey that asked about the primary motivation
for the use of a wearable healthcare device, specifically
the students’ primary motivation for using the individual
wearable(s) chosen. This motivation was assessed as a four-
response question. The four primary motivations were
chosen based on the results of research conducted by
We’R Sports and Bocas.2,17 These research sources pro-
vided information indicating that the primary motivations
for using wearable devices observed from their studies

were (a) to enhance telephone use, (b) to serve as clothing
or other style accessories, (c) to reduce sedentary lifestyle,
(d) to track health information such as heart rate or blood
pressure, etc. We sought to test the results of these studies
using an AA group of students.

On the issue of reliability, we used a single question
selected from the initial 50-item survey to define the
outcome variable, students’ primary motivation for using
wearable devices. In terms of validity, the construct under
investigation in this study, the primarymotivation tousewear-
able devices, is sufficiently homogeneous to be adequately
operationalized with a single survey question. Previous
researchers support the use of a single item for measuring a
one-dimensional construct that is well understood.18–21

REDCap software was used to capture the participants’
responses and to create the database. For data analysis, and
in order to respond to the hypotheses, we included only the
94 students who provided a response to the question about
their primary motivation for using wearable devices. IBM
SPSS 28.0 software was used to conduct the analyses.

We used the Fisher exact test (FET) to determine
whether or not there was a significant association between
the categorical demographic variables (age, gender, ethni-
city, and student classification) and the students’motivation
for using a wearable device. FET calculates the number of
all possible contingency tables with the same row and
column totals (i.e. marginal distributions) as the observed
table. Then, it calculates the probability for the p-value by
finding the proportion of possible tables that are more
extreme than the observed table. Statisticians generally
use this test for smaller sample sizes.

The data were recoded and collapsed to make the ana-
lyses more meaningful and useful. Collapsing allowed us
to combine several selected choices into a single category.
Collapsing allowed for new categories to be created that
correspond to the original categories/choices. The new cat-
egories were coded and then analyzed. The analyses were
conducted using only the students who indicated that they
were using a wearable device and who provided a response
to the question about their motivation for using a wearable
device. The FET was used because some of the cells had
values that were less than five. FET determines whether a
statistically significant association exists between two cat-
egorical variables. In this study, we examined if a relation-
ship exists between demographic variables (age, gender,
ethnicity, and student classification) and the students’
motivation for using consumer wearables. The FET is dis-
played in a two-way contingency table, and the analyses
computed assessed the contingency tables.

Results
Table 1 is a presentation of the demographic characteristics
of the students. Over 55% of the 239 students were in the
18–24-year age group, and 19.2% of them were in the
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25–34 age group. About 2.1% of them were over the age of
55 years. The vast majority of them (81.6%) were African
Americans. Two-thirds of them (63.6%) were female, and
23.4% of them were male. With regard to classification,
the largest groups of students were seniors (27.6%) and
masters/doctoral students (25.5%). In the area of academic

concentration, the largest group of students (28.9%) com-
prised students enrolled in the College of Science and
Technology. More than half of the students (50.2%) indi-
cated that they were currently using wearables.

This section presents the results of the analyses that were
computed to address the hypotheses that were developed.

Figure 1. Flow chart of study processes.

4 DIGITAL HEALTH



Null (H01): There is no association between age and primary
motivation for using consumer wearables. They are
independent.
Alternative (HA1): A relationship between age and primary
motivation for using consumer wearables exists in the
population.

The data in Tables 2 and 3 present the results of the FET
that was computed to examine the relationship between

students’ age and their motivation for using a wearable
device. Table 2 presents the data for the FET. As seen in
Table 3, a significant association was not observed
between the students’ age and their motivation for using a
wearable device (p= 0.300, FET). The analysis yielded a
p-value of 0.300 for the FET, which is greater than our
alpha level of 0.05. Our results are not statistically signifi-
cant. We can accept the null and conclude that no

Table 1. Demographic characteristics of students.

Characteristic Number % Characteristic Number %

Age Ethnicity

18–24 132 55.2 Asian 5 2.1

25–34 46 19.2 African American 195 81.6

35–44 12 5.0 Hispanic 3 1.3

45–54 15 6.3 Native Hawaiian/Pacific 1 0.4

55–64 3 1.3 Islander 2 0.8

65+ 2 0.8 Caucasian 2 0.8

Other 1 0.4

Prefer not to answer

Gender Concentration

Male 56 23.4 Science & Technology 69 28.9

Female 152 63.6 Business 19 7.9

Education 39 16.3

Health Science 41 17.2

Liberal Arts 41 17.2

Classification Currently using wearables

Continuing education 3 1.3 Yes 120 50.2

Freshman 7 2.9 No 75 31.4

Sophomore 25 10.5

Junior 46 19.2

Senior 66 27.6

Masters/doctoral 61 25.5

Non-degree seekers 2 0.8

White et al. 5



relationship exists between students’ age and their primary
motivation for using a wearable device.

Null (H02): There is no association between gender and
primary motivation for using consumer wearables. They
are independent.

Alternative (HA2): A relationship between gender and
primary motivation for using consumer wearables exists
in the population.

The data in Tables 4 and 5 present the results of the FET
that was computed to examine the relationship between

Table 3. Fisher exact test—age * primary motivation for using a wearable device.

Value df
Asymptotic significance
(2-sided)

Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Point
probability

Pearson Chi-square 19.491a 15 0.192 0.172

Likelihood ratio 18.296 15 0.247 0.143

Fisher–Freeman–Halton exact
test

18.292 0.300

Linear-by-linear association 3.958b 1 0.047 0.048 0.020 0.005

N of valid cases 210

a17 cells (70.8%) have expected count less than five. The minimum expected count is 0.02.
bThe standardized statistic is 1.990.

Table 2. Contingency table: age * primary motivation for using a wearable device.

Enhance phone
use Style

Reduce sedentary
lifestyle

Track health information,
e.g. heart rate, blood
pressure Total

Age 18–24 Count 15 2 99 16 132

% within age 11.4% 1.5% 75.0% 12.1% 100.0%

25–34 Count 3 0 33 10 46

% within age 6.5% 0.0% 71.7% 21.7% 100.0%

35–44 Count 0 0 9 3 12

% within age 0.0% 0.0% 75.0% 25.0% 100.0%

45–54 Count 1 0 13 1 15

% within age 6.7% 0.0% 86.7% 6.7% 100.0%

55–64 Count 0 0 3 0 3

% within age 0.0% 0.0% 100.0% 0.0% 100.0%

65+ Count 0 0 0 2 2

% within age 0.0% 0.0% 0.0% 100.0% 100.0%

Total Count 19 2 157 32 210

% within age 9.0% 1.0% 74.8% 15.2% 100.0%
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students’ gender and their motivation for using a wearable
device. The following contingency table (Table 4) presents
the data for the FET. As seen in Table 5, a significant associ-
ation was not observed between the students’ gender and
their motivation for using a wearable device (p= 0.109,
FET). The analysis yielded a p-value of 0.109 for the FET,
which is greater than our alpha level of 0.05. Our results are
not statistically significant. We can accept the null and con-
clude that no relationship exists between students’ gender
and their primary motivation for using a wearable device.

Null (H03): There is no association between ethnicity and
primary motivation for using consumer wearables. They
are independent.
Alternative (HA3): A relationship between ethnicity and
primary motivation for using consumer wearables exists
in the population.

The data in Tables 6 and 7 present the results of the FET
that was computed to examine the relationship between

students’ ethnicity and their motivation for using a wearable
device. Table 6 presents the data for the FET. As seen in
Table 7, a significant association was not observed
between the students’ ethnicity and their motivation for
using a wearable device (p= 0.696, FET). The analysis
yielded a p-value of 0.696 for the FET, which is greater
than our alpha level of 0.05. Our results are not statistically
significant. We can accept the null and conclude that no
relationship exists between students’ ethnicity and the stu-
dents’ primary motivation for using a wearable device.

Null (H04): There is no association between student classi-
fication and primary motivation for using consumer wear-
ables. They are independent.
Alternative (HA4): A relationship between student classifi-
cation and primary motivation for using consumer wear-
ables exists in the population.

The data in Tables 8 and 9 present the results of the FET
that was computed to examine the relationship between

Table 4. Contingency table: gender * primary motivation for using a wearable device.

Enhance phone
use Style

Reduce sedentary
lifestyle

Track health information,
e.g. heart rate, blood
pressure Total

Gender Male Count 7 1 44 4 56

% within gender 12.5% 1.8% 78.6% 7.1% 100.0%

Female Count 12 1 111 28 152

% within gender 7.9% 0.7% 73.0% 18.4% 100.0%

Total Count 19 2 155 32 208

% within gender 9.1% 1.0% 74.5% 15.4% 100.0%

Table 5. Fisher exact test—gender * primary motivation for using a wearable device.

Value df
Asymptotic significance
(2-sided)

Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Point
probability

Pearson Chi-square 5.044a 3 0.169 0.181

Likelihood ratio 5.485 3 0.140 0.170

Fisher–Freeman–Halton exact
test

5.652 0.109

Linear-by-linear association 3.609b 1 0.057 0.067 0.039 0.015

N of valid cases 208

aTwo cells (25.0%) have expected count less than five. The minimum expected count is 0.54.
bThe standardized statistic is 1.900.
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students’ classification and their motivation for using a
wearable device. Table 8 presents the data for the FET.
As seen in Table 9, no significant association was estab-
lished between the students’ classification and their

motivation for using a wearable device (p= 0.110, FET).
The analysis yielded a p-value of 0.110 for the FET,
which is greater than our alpha level of 0.05. Our results
are statistically significant. We can accept the null and

Table 7. Fisher exact test: ethnicity * primary motivation for using a wearable device.

Value df
Asymptotic significance
(2-sided)

Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Point
probability

Pearson Chi-square 7.892a 15 0.928 0.634

Likelihood ratio 8.464 15 0.904 0.601

Fisher–Freeman–Halton exact
test

17.737 0.696

Linear-by-linear association 0.197b 1 0.657 0.695 0.384 0.059

N of valid cases 208

a21 cells (87.5%) have expected count less than five. The minimum expected count is 0.01.
bThe standardized statistic is 0.444.

Table 6. Contingency table: ethnicity * primary motivation for using a wearable device.

Enhance
phone use Style

Reduce sedentary
lifestyle

Track health
information,
e.g. heart rate,
blood pressure Total

Ethnicity African American Count 18 2 144 31 195

% within ethnicity 9.2% 1.0% 73.8% 15.9% 100.0%

Caucasian Count 1 0 1 0 2

% within ethnicity 50.0% 0.0% 50.0% 0.0% 100.0%

Asian Count 0 0 5 0 5

% within ethnicity 0.0% 0.0% 100.0% 0.0% 100.0%

Other Count 0 0 2 0 2

% within ethnicity 0.0% 0.0% 100.0% 0.0% 100.0%

Hispanic Count 0 0 2 1 3

% within ethnicity 0.0% 0.0% 66.7% 33.3% 100.0%

Native Hawaiian/
Pacific Islander

Count 0 0 1 0 1

% within ethnicity 0.0% 0.0% 100.0% 0.0% 100.0%

Total Count 19 2 155 32 208

% within ethnicity 9.1% 1.0% 74.5% 15.4% 100.0%
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conclude that no relationship exists between students’ clas-
sification and their primary motivation for using a wearable
device.

The contingency table (Table 8) indicates the following
findings: (a) seniors (22.7%) and sophomores (20.0%) are
more likely to use wearable devices to track health

Table 9. Fisher exact test: college classification * primary motivation for using a wearable device.

Value df
Asymptotic significance
(2-sided)

Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Point
probability

Pearson Chi-square 21.868a 15 0.111 0.148

Likelihood ratio 22.841 15 0.088 0.056

Fisher–Freeman–Halton
exact test

19.193 0.110

Linear-by-linear association 1.021b 1 0.312 0.327 0.169 0.025

N of valid cases 210

a14 cells (58.3%) have expected count less than five.
bThe minimum expected count is 0.05.

Table 8. Contingency table: college classification * primary motivation for using a wearable device.

Enhance
phone
use Style

Reduce
sedentary
lifestyle

Track health
information, e.g.
heart rate, blood
pressure Total

Classification Freshman Count 0 0 7 0 7

% within classification 0.0% 0.0% 100.0% 0.0% 100.0%

Sophomore Count 5 0 15 5 25

% within classification 20.0% 0.0% 60.0% 20.0% 100.0%

Junior Count 5 2 36 3 46

% within classification 10.9% 4.3% 78.3% 6.5% 100.0%

Senior Count 3 0 48 15 66

% within classification 4.5% 0.0% 72.7% 22.7% 100.0%

Graduate student Count 5 0 47 9 61

% within classification 8.2% 0.0% 77.0% 14.8% 100.0%

Non-degree-seeking
student

Count 1 0 4 0 5

% within classification 20.0% 0.0% 80.0% 0.0% 100.0%

Total Count 19 2 157 32 210

% within classification 9.0% 1.0% 74.8% 15.2% 100.0%
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information; (b) most of the students indicate that they are
more likely to use wearable devices to reduce sedentary life-
styles; (c) sophomores (20.0%) are more likely to use wearable
devices for phone use, like texting, messaging, and communi-
cation; and (d) juniors (4.3%) are more likely to use wearable
devices as a fashion item (for clothing and accessories).

Discussion
Wearable devices are important tools to encourage indivi-
duals to improve their health because they make it possible
to easily self-monitor risk behaviors and negative health
metrics. This study was warranted, especially in the AA
population, because, according to Al-Emran et al.,22 there
is a scarcity of knowledge about what influences people
to adopt wearing these devices. James and Harville23

believed that most AAmen who own a smartphone can be tar-
geted for a variety of programs, services, and health interven-
tions, using mobile devices (mHealth). Grande and Sherman24

reported conclusions that are in support of the need to conduct
this study and other similar studies because they believed that
there is a dire need to expand research in this area to reduce the
overwhelming burden of chronic illness. This paper expands
previous research on the appropriateness of single-item scales.

According to Chandrasekaran et al.,25 about 30% of US
adults use wearable healthcare devices, those with some
level of college education or college graduates (25.60%),
and those with annual household incomes greater than US
$75,000 (17.66%) were most likely to report using wear-
able healthcare devices. As proposed by Al-Emran
et al.,22 the evidence from this study can indicate areas
where policy-makers can implement practices to promote
the use of wearable devices in AA communities.

Though there was no significant association detected in
viewing all the demographic characteristics under investi-
gation, the findings indicate that the students demonstrated
that they understand the value of tracking health informa-
tion, such as heart rate and blood pressure, as a way to
reduce the prevalence and impact of risk factors that can
lead to chronic diseases. The results of this study reveal
that more than half of the students surveyed are currently
using wearable devices and that students who participated
in this study used wearables for one main reason: to help
them increase their awareness of their health status
because they understand the importance of tracking their
health metrics in order to boost their health status and
reduce risk factors for the development of chronic diseases.
This use of wearable health devices among people with and
at risk for cardiovascular disease and other chronic diseases
is particularly important because they will be in a position to
share the health information tracked by the device with their
healthcare providers to improve their care and reduce their
chances of developing chronic diseases prematurely.

As Finklestein et al.26 and Jo et al.27 previously reported,
the use of wearables can provide beneficial feedback to users

that would alert them to make appropriate changes to their
daily routines or behavior to reduce the risk of developing
disease. The findings reported by Burnham et al. support
the belief that wearables can facilitate remote patient moni-
toring and provide proactive and faster data access to physi-
cians, resulting in improved health outcomes.28 There
appears to be a small trend toward using wearables as an
important step toward improving behaviors that will eventu-
ally result in improved health status.

Strengths
The major strength of this study is that the results provide
an indication of the perceptions of the students regarding
wearable devices and their practices in relation to the use
of these devices. This information has the potential to revolu-
tionize the healthcare of African Americans by making it
easier for patients, hospital employees, and caregivers to
stay connected and interact with their community members
in need of care. By tracking their physical and emotional
well-being, wearable technology can help individuals better
understand themselves and improve their overall health.

While wearable technology provides us with the ability
to track our location with GPS and view text messages
more quickly, we also gain the ability to monitor our
fitness levels and health status. Our research confirmed
that health and fitness tracking features are the most import-
ant reason why students choose to buy wearable devices.

Limitations
A limitation of the study is the fact that the analysis sample
cannot be viewed as representative of the entire university’s
student population or of the entire AA community. Other
limitations of this cross-sectional study include the possibil-
ity of recall bias and selection bias. In addition, since the
outcome and the exposure are measured at the same time,
this limits the ability of the researcher to assume any tem-
poral link between them. So, this procedure has limited pre-
dictive potential and a limited ability to assess incidence.
Another limitation is the fact that the study was based on
the students’ responses to one survey question. However,
the findings present some preliminary cues about where
intervention and prevention strategies should be focused
as African Americans continue to battle to reduce health
disparities and reduce the prevalence of cardiovascular
disease and its risk factors. Future research would benefit
from the inclusion of a larger sample of students and stu-
dents from additional institutions.

Conclusion
It is evident that wearable devices represent an innovative
strategy for reducing a variety of health behaviors.
Improving the prevalence of self-monitoring is necessary
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for behavior change and disease burden reduction among
African Americans. Overall, these findings provide prelim-
inary support that these devices appear to be useful for
implementing ambulatory measurement of cardiac activity
in research studies, especially those where the specific
advantages of these methods (e.g. scalability, low partici-
pant burden) are particularly suited to the population or
research question. The increasing use of wearable devices
is making it possible for individuals to track their physical
activity and nutritional habits that can be shared with their
medical providers in real time to proactively address health
concerns. These appear to be additional tools that should be
more widely promoted in communities that are striving to
reduce the prevalence of chronic diseases that result in pre-
mature morbidity and mortality.

So, what is the promise of health wearables? Health
wearables are a promising new technology that could be
used to strengthen the responses of healthcare professionals
and public health experts to the challenges of chronic non-
communicable diseases (NCDs).29 NCD is a term used to
describe certain conditions that lead to health consequences
requiring long-term treatment and care. These are types of
diseases that are not caused mainly by an acute infection
and are regarded as the number one cause of death and dis-
ability in the world.

Wearables are fast becoming a new personal strategy
that involves integration of individuals’ personal behav-
ioral choices with professional medical analytics to
combat chronic disease. It is particularly effective in
at-risk communities where the battle to reduce health dis-
parities has been waging for decades. Wearables enable
individuals to regularly observe, measure, and record
their physical status, as well as their physiological mea-
sures. They can also facilitate medication adherence by
enabling individuals to adequately maintain their pre-
scribed medication regimen. The medication data col-
lected and stored through these wearables can provide
data that will be useful for medical personnel in their
treatment of patients and in their development of strat-
egies for the prevention and intervention for the larger
community. These types of technology platforms can
help to promote a healthier lifestyle and, at the same
time, supply vital medical data for health providers to
monitor metabolic status, diagnosis, and treatment.3 In
a state like Mississippi, where African Americans lead
the nation in the prevalence of cardiovascular disease,30

communities cannot afford not to promote the use of
wearable devices that have the potential to enable com-
munity members to personally participate in their own
risk factor reduction.31

Implications
Implications for practice include promoting community-
based behavioral interventions focusing on cardiovascular

health by promoting and incorporating more use of wear-
able devices.

Implications for policy include promoting strategies to
reduce barriers to using wearable devices to help reduce
health disparities in at-risk populations, especially obstacles
relating to cost and accessibility.

Implications for future research include seeking to deter-
mine how wearable devices can be implemented at all ages
to promote increased physical activity and better nutritional
practices, in addition to other risk-reduction behaviors in
at-risk communities in Mississippi.

Acknowledgments: The authors are thankful to the students from
Jackson State University, Jackson, Mississippi, who participated
in the study.

Contributorship: The study concept, design, and interpretation of
findings were drafted by Monique White. Fidelis Ikem conducted
data analysis. Candis Pizzetta revised the manuscript. Shelia
Malone and Lena Jones assisted with revisions of the manuscript.
Edith Davidson, Andrea Hines, and Mario Azevedo assisted with
the revision of the manuscript. All authors read and approved the
final version of the manuscript. Girmay Berhie managed the
research activities/operation.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Ethical approval: This study was approved by Jackson State
University’s IRB (protocol number 0085-22).

Funding: The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: This research was funded by the K.W. Kellogg Foundation
(Grant Number G636699).

Guarantor: Monique White, PhD

Informed consent: Informed consent was secured from all survey
participants prior to the administration of the surveys.

ORCID iDs: Monique White https://orcid.org/0009-0007-2841-
8416
Shelia Malone https://orcid.org/0000-0001-9899-0898

References
1. Chong KPL, Guo JZ, Deng X, et al. Consumer perceptions of

wearable technology devices: retrospective review and ana-
lysis. JMIR Mhealth Uhealth 2020; 8: e17544. PMID:
32310148; PMCID: PMC7199133.

2. Bocas J. Wearable technology in healthcare: what are the ben-
efits for patients, hospitals and caregivers? Digital Health and
Wearables Weekly Newsletter 2022. https://www.linkedin.

White et al. 11

https://orcid.org/0009-0007-2841-8416
https://orcid.org/0009-0007-2841-8416
https://orcid.org/0009-0007-2841-8416
https://orcid.org/0000-0001-9899-0898
https://orcid.org/0000-0001-9899-0898
https://www.linkedin.com/pulse/wearable-technology-healthcare-what-benefits-patients-jo%C3%A3o-bocas/
https://www.linkedin.com/pulse/wearable-technology-healthcare-what-benefits-patients-jo%C3%A3o-bocas/


com/pulse/wearable-technology-healthcare-what-benefits-
patients-jo%C3%A3o-bocas/. Accessed 7-1-2023.

3. Yetisen AK, Martinez-HurtadoÜnal B, et al. Wearables in
medicine. Adv Mater 2018; 30: 1706910.

4. Nelson BWandAllenNB. Accuracy of consumer wearable heart
rate measurement during an ecologically valid 24-h period:
intraindividual validation study. JMIR Mhealth Uhealth 2019;
7: e10828. PMID: 30855232; PMCID: PMC6431828.

5. Bravata DM, Smith-Spangler C, Sundaram V, et al. Using
pedometers to increase physical activity and improve health:
a systematic review. JAMA 2007; 298: 2296–2304.

6. Nieslen website. The US digital consumer report. http://www.
nielsen.com/us/en/insights/reports/2014/the-us-digital-consumer-
report.html. Accessed November 17, 2014.

7. Patel MS, Asch DA and Volpp KG.Wearable devices as facil-
itators, not drivers, of health behavior change. JAMA 2015.
doi:10.1001/jama.2014.14781

8. Smarr BL, Aschbacher K, Fisher SM, et al. Feasibility of con-
tinuous fever monitoring using wearable devices. Sci Rep
2020; 10: 21640

9. Beniczky S, Karoly P, Nurse E, et al. Machine learning and
wearable devices of the future. Epilepsia 2020. https://doi.
org/10.1111/epi.16555

10. Natarajan A, Su HW and Heneghan C. Assessment of physio-
logical signs associated with COVID-19 measured using
wearable devices. npj Digit Med 2020: 156. https://doi.org/
10.1038/s41746-020-00363-7

11. Colvonen PJ, DeYoung PN, Bosompra NA, et al. Limiting
racial disparities and bias for wearable devices in health
science research. Sleep 2020; 43: zsaa159

12. Mensah GA. Cardiovascular diseases in African Americans:
fostering community partnerships to stem the tide. Am J
Kidney Dis 2018; 72: S37–S42. PMID: 30343722; PMCID:
PMC6200348.

13. Saab KR, Kendrick J, Yracheta JM, et al. New insights on the
risk for cardiovascular disease in African Americans: the role
of added sugars. J Am Soc Nephrol 2015; 26: 247–257. Epub
2014 Aug 4. PMID: 25090991; PMCID: PMC4310665.

14. Ramella-Roman JC. Design of wearable devices for diverse
populations (conference presentation). Proc. SPIE 11230.
Optics and Biophotonics in Low-Resource Settings VI (9
March 2020; 1123000. https://doi.org/10.1117/12.2550356

15. Yingling LR, Mitchell V, Ayers CR, et al. Adherence with
physical activity monitoring wearable devices in a community-
based population: observations from the Washington, D.C.,
Cardiovascular Health and Needs Assessment. Transl Behav
Med 2017; 7: 719–730

16. deShazo R. Lessons learned from Mississippi’s telehealth
approach to health disparities. Am J Med 2017; 133: 403–408.

17. We’R Sports. The Advantages and Disadvantages o Wearable
Technology. We’R Sports. November, 2022. https://wersports.
com/blogs/sports-health/advantages-disadvantages-of-wearable-
technology#:∼:text=Wearable%20technology%20gives%20us
%20the,out%20our%20phones%20or%20laptops. Accessed
7-1-23.

18. Pollack B and Alexandrov A. Nomological validity of the Net
Promoter Index question. Journal of Services Marketing
2013; 27: 118–129

19. Sarstedt M and Wilczynski P. More for less? A comparison of
single-item and multi-item measures. DBW 2009; 69: 2.

20. Sauro J. Is a single item enough to measure a construct?
Measuring U. March 14, 2018. https://measuringu.com/
single-multi-items/. Accessed 07-01-2023.

21. McIver JP and Carmines EG. Unidimensional scaling
(Quantitative applications in the social sciences). Los
Angeles, CA: Sage Publications, 1981.

22. Al-Emran M, Al-Nuaimi MN, Arpaci I, et al. Towards a wear-
able education: understanding the determinants affecting stu-
dents’ adoption of wearable technologies using machine learning
algorithms. Education and Information Technologies. https://doi.
org/10.1007/s10639-022-11294-z.

23. James DCS and Harville C. Barriers and motivators to partici-
pating in mHealth research among African American men.
American Journal of Men’s Health 2017; 11: 1605–1613.

24. Grande SW and Sherman LD. Too important to ignore: lever-
aging digital technology to improve chronic illness manage-
ment among black men. J Med Internet Res 2018; 20: e182.
PMID: 29759956PMCID: 5972191.

25. Chandrasekaran R, Katthula V and Moustakas E. Patterns of
use and key predictors for the use of wearable health care
devices by US adults: insights from a national survey. J
Med Internet Res 2020; 22: e22443. PMID: 33064083;
PMCID: PMC7600024.

26. Finkelstein EA, Haaland BA, Bilger M, et al. Effectiveness of
activity trackers with and without incentives to increase phys-
ical activity (TRIPPA): a randomised controlled trial. The
Lancet Diabetes & Endocrinology 2016; 12: 983–995.

27. Jo A, Coronel BD, Coakes CE, et al. Is there a benefit to
patients using wearable devices such as fitbit or health apps
on mobiles? A systematic review. Am J Med 2019; 132:
1394–1400.e1.

28. Burnham JP, Lu C, Yaeger LH, et al. Using wearable technol-
ogy to predict health outcomes: a literature review. J Am Med
Inform Assoc 2018; 25: 1221–1227. http://europepmc.org/
abstract/MED/29982520.

29. Liverani M, Ir P, Wiseman V, et al. User experiences and per-
ceptions of health wearables: an exploratory study in
Cambodia. glob health res policy 2012; 6. https://doi.org/
10.1186/s41256-021-00221-3

30. National, Heart, Lung, and Blood Institute (NHLBI). Jackson
Heart Study: Largest investigation of heart disease in
African-Americans promises to pave way to better health.
2017. https://www.nhlbi.nih.gov/news/2017/jackson-heart-
study-largest-investigation-heart-disease-african-americans-
promises-pave. Accessed 7-2-2023.

31. Melton BF, Buman MP, Vogel RL, et al. Wearable devices
to improve physical activity and sleep: a randomized
controlled trail of college-aged African American women.
J Black Stud 2016; 47: 610–625. http://www.jstor.org/stable/
43927327

12 DIGITAL HEALTH

https://www.linkedin.com/pulse/wearable-technology-healthcare-what-benefits-patients-jo%C3%A3o-bocas/
https://www.linkedin.com/pulse/wearable-technology-healthcare-what-benefits-patients-jo%C3%A3o-bocas/
http://www.nielsen.com/us/en/insights/reports/2014/the-us-digital-consumer-report.html
http://www.nielsen.com/us/en/insights/reports/2014/the-us-digital-consumer-report.html
http://www.nielsen.com/us/en/insights/reports/2014/the-us-digital-consumer-report.html
http://www.nielsen.com/us/en/insights/reports/2014/the-us-digital-consumer-report.html
http://dx.doi.org/10.1001/jama.2014.14781
https://doi.org/10.1111/epi.16555
https://doi.org/10.1111/epi.16555
https://doi.org/10.1038/s41746-020-00363-7
https://doi.org/10.1038/s41746-020-00363-7
https://doi.org/10.1117/12.2550356
https://wersports.com/blogs/sports-health/advantages-disadvantages-of-wearable-technology#:~:text=Wearable%20technology%20gives%20us%20the,out%20our%20phones%20or%20laptops
https://wersports.com/blogs/sports-health/advantages-disadvantages-of-wearable-technology#:~:text=Wearable%20technology%20gives%20us%20the,out%20our%20phones%20or%20laptops
https://wersports.com/blogs/sports-health/advantages-disadvantages-of-wearable-technology#:~:text=Wearable%20technology%20gives%20us%20the,out%20our%20phones%20or%20laptops
https://wersports.com/blogs/sports-health/advantages-disadvantages-of-wearable-technology#:~:text=Wearable%20technology%20gives%20us%20the,out%20our%20phones%20or%20laptops
https://wersports.com/blogs/sports-health/advantages-disadvantages-of-wearable-technology#:~:text=Wearable%20technology%20gives%20us%20the,out%20our%20phones%20or%20laptops
https://measuringu.com/single-multi-items/
https://measuringu.com/single-multi-items/
https://measuringu.com/single-multi-items/
https://doi.org/10.1007/s10639-022-11294-z
https://doi.org/10.1007/s10639-022-11294-z
http://europepmc.org/abstract/MED/29982520
http://europepmc.org/abstract/MED/29982520
http://europepmc.org/abstract/MED/29982520
https://doi.org/10.1186/s41256-021-00221-3
https://doi.org/10.1186/s41256-021-00221-3
https://www.nhlbi.nih.gov/news/2017/jackson-heart-study-largest-investigation-heart-disease-african-americans-promises-pave
https://www.nhlbi.nih.gov/news/2017/jackson-heart-study-largest-investigation-heart-disease-african-americans-promises-pave
https://www.nhlbi.nih.gov/news/2017/jackson-heart-study-largest-investigation-heart-disease-african-americans-promises-pave
https://www.nhlbi.nih.gov/news/2017/jackson-heart-study-largest-investigation-heart-disease-african-americans-promises-pave
http://www.jstor.org/stable/43927327
http://www.jstor.org/stable/43927327
http://www.jstor.org/stable/43927327

	 Introduction
	 Methods
	 Ethics approval
	 Approach, participant recruitment, and data collection

	 Results
	 Discussion
	 Strengths
	 Limitations
	 Conclusion
	 Implications
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


