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ABSTRACT　
 
BACKGROUND　  Smartwatches have become readily accessible tools for detecting atrial fibrillation (AF). There remains lim-
ited data on how they affect psychosocial outcomes and engagement in older adults. We examine the health behavior outcomes
of stroke survivors prescribed smartwatches for AF detection stratified by age.
 
METHODS　  We  analyzed  data  from the  Pulsewatch  study,  a  randomized  controlled  trial  that  enrolled  patients  (≥  50  years)
with a history of stroke or transient ischemic attack and CHA2DS2-VASc ≥ 2. Intervention participants were equipped with a car-
diac patch monitor and a smartwatch-app dyad, while control participants wore the cardiac patch monitor for up to 44 days. We
evaluated health behavior parameters using standardized tools,  including the Consumer Health Activation Index,  the General-
ized Anxiety Disorder questionnaire, the 12-Item Short Form Health Survey, and wear time of participants categorized into three
age groups: Group 1 (ages 50-60), Group 2 (ages 61-69), and Group 3 (ages 70-87). We performed statistical analysis using a mixed-
effects repeated measures linear regression model to examine differences amongst age groups.
 
RESULTS　  Comparative analysis between Groups 1, 2 and 3 revealed no significant differences in anxiety, patient activation,
perception of physical health and wear time. The use of smartwatch technology was associated with a decrease in perception of
mental health for Group 2 compared to Group 1 (β = –3.29, P = 0.046).
 
CONCLUSION　 Stroke  survivors  demonstrated  a  willingness  to  use  smartwatches  for  AF  monitoring.  Importantly,  among
these study participants, the majority did not experience negative health behavior outcomes or decreased engagement as age in-
creased.

 

A trial Fibrillation (AF) is the most preval-
ent arrhythmia and is associated with
heart failure, stroke, and systemic em-

bolism.[1,2] The global burden of AF reached an es-
timated 59.7 million cases in 2019, with older adults
accounting for a substantial portion due to aging being
a major risk factor.[1,3–5] As the world’s population con-
tinues to age, AF prevalence is expected to rise. The
insidious nature of AF often leads to underdiagnos-
is.[6,7] Consequently, approximately 20% of those
who suffer ischemic strokes related to AF are first

diagnosed with the arrhythmia around the time of
the stroke.[8] AF-associated strokes tend to have wo-
rse outcomes, being more fatal and carry higher re-
currence rates with severe functional deficits.[9]

To detect AF, clinicians have traditionally relied
on 12-lead electrocardiogram (ECG) recordings, ser-
ving as the gold standard. However, its utility is lim-
ited as it often only identifies those individuals who
present with clinical symptoms.[10] Efforts have been
made to explore alternative methods for early AF ide-
ntification in the general population.[11] Utilizing ex-
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isting technology that is widely available, research-
ers have developed smartwatches with ECG detec-
tion capabilities to enhance diagnostic yield.[12–14] How-
ever, skepticism remains regarding their clinical
validity and applicability among older populations,
known to be late adopters of new technologies.[15]

Additionally, there are concerns about the potential
impact of these technologies on health outcomes,
such as anxiety, which may hinder their adoption. Un-
fortunately, scarce literature exists exploring these
pertinent questions. In this manuscript, we analyze
data from the Pulsewatch study, a randomized clin-
ical trial (NCT03761394) that prescribed a smartwatch-
app dyad for AF screening in stroke survivors, to inv-
estigate the effects of smartwatch prescription on
health behavior outcomes and engagement in dif-
ferent age groups. 

METHODS

The Pulsewatch study was designed as a mul-
tiphase randomized clinical trial aimed at determin-
ing if the Pulsewatch system could detect paroxy-
smal AF with similar accuracy compared to a gold
standard cardiac monitoring device. Moreover, it
also sought to determine the adherence to the Pul-
sewatch system amongst the study participants.[16]

The Pulsewatch system consists of a smartwatch
with ECG detecting capabilities, specifically the
Samsung Gear S3 or Samsung Galaxy Watch 3,
along with the Pulsewatch smartphone application
designed and downloaded onto Samsung smart-
phones, which were provided to enrolled parti-
cipants. 

Study Population

Participants were recruited from inpatient or am-
bulatory cardiology and neurology services at a
single tertiary care center, UMass Memorial Medic-
al Center. Eligible participants were 50 years of age
or older, proficient in English, had a history of an
ischemic stroke/transient ischemic attack, were wil-
ling to participate in a focus group, intended to use
the Pulsewatch system for at least 44 days, and pos-
sessed the capacity and ability to provide informed
consent. Exclusion criteria included the inability to
provide informed consent, contraindications for
wearing an ECG monitor (e.g., allergy to medical-

grade adhesives or hydrogel), previously diagno-
sed AF with contraindications for anticoagulant
therapy, an implantable pacemaker, or an arrhyt-
hmia requiring emergency analysis and in-patient
monitoring. The identification of eligible patients
was based on their electronic medical records betw-
een September 2019 and May 2021. Invitation let-
ters containing study details and contact informa-
tion for further inquiries were sent to identified par-
ticipants. During their routine clinic appointments,
interested patients were approached, provided with
study information, and asked to provide informed
consent. Baseline study questionnaires were compl-
eted to assess sociodemographic and psychosocial
information. The study protocol received approval from
the Institutional Review Board at the University of
Massachusetts Chan Medical School (H00016067). 

Study Design

The development of the Pulsewatch system, con-
sisting of a smartphone with the Pulsewatch applic-
ation and a Samsung smartwatch, for AF monitor-
ing was performed in Part one of the study. Patient and
provider focus groups were conducted, and feed-
backs was incorporated into the design of the Pulse-
watch app. The implementation of smartwatch-app
system for AF monitoring occurred during Part II of
the study and consisted of two phases.

In Phase I, participants were randomized in a 3: 1
ratio into the intervention and control groups for a
period of 14 days. Both groups received the gold stan-
dard ECG patch monitoring (a cardiac outpatient
telemetry patch monitor, the Cardiac InsightTM). Add-
itionally, the intervention group was fitted with the
Pulsewatch system. Phase I primarily assessed the
accuracy of the Pulsewatch system. In Phase II, all
participants were re-randomized for an additional
30 days in a 1: 1 ratio to primarily study adherence.
Participants in the control group received no addi-
tional devices, while those in the intervention group
received the Pulsewatch system along with the FDA-
approved AliveCorTM device to confirm their smart-
watch readings.

Participants completed questionnaires at enroll-
ment, the 14-day (end of Phase I), and 44-day (end
of Phase II) follow-up visits. Anxiety was assessed
using the Generalized Anxiety Disorder (GAD)-7
questionnaire. Physical and Mental Health were ac-

JOURNAL OF GERIATRIC CARDIOLOGY RESEARCH ARTICLE

324 http://www.jgc301.com; jgc@jgc301.com  



cessed using the 12-Item Short Form Health Survey,
including the Physical Component Summary (PCS-
12) and Mental Component Summary (MCS-12).
Patient activation was evaluated using the Consu-
mer Health Activation Index (CHAI). Wear time
was calculated as the number of hours the smart-
watch was worn during the day and the number of
days the watch was worn during study period. Our
study focused on comparing differences in anxiety,
quality of life measures, patient engagement, and
wear time across three different age groups.

The Farmington Heart Study noted that the attri-
butable risk of stroke from AF significantly increa-
sed with age, and utilized the age distributions, 50-
59, 60-69, 70-79, and 80-89.[6] Additionally, statistics
have shown that in older individuals greater than
50, there is a statically significant decline in smart-
phone and wearable device usage in the age groups
of 60-69 and 70 and above, when compared to the age
group 50-59.[17] Therefore, as we were aiming to study
the difference in perception of mental and physical
health along with differences in patient engagement
with the use of technology in post-stroke survivors,
we utilized similar age distributions with Group 1
(ages 50-59), Group 2 (ages 60-69), and Group 3 (ages
70-87), with the comparative group being particip-
ants in group 1. 

Statistical Analysis

Mixed-effects repeated measures linear regres-
sion model was performed to compare the differ-
ence in GAD-7 questionnaire scores, CHAI questio-
nnaire scores, SF-12 scores, and wear times between
the various age groups. Utilizing the Mixed-effects
repeated measures linear regression model allowed
for baseline characteristics to be adjusted for, which
included a past medical history of a myocardial in-
farction, previous history of a percutaneous coron-
ary intervention and cognitive impairment (Table 1
& 2). The analysis was completed used SAS 9.3. 

RESULTS

Of 120 participants recruited in the study, a total
of 104 participants used the Pulsewatch system and
therefore have been included in this analysis.

Smartwatch users in Group 2 (ages 61–69 years)
and Group 3 (ages 70–87 years) did not have in-

creased odds of having anxiety as compared to
Group 1 (ages 50–60 years; β = 0.84 ± 0.8, P = 0.29
and β = –0.89 ± 0.8, P = 0.28; respectively). There
was no significant difference in patient activation in
Group 2 and Group 3 as compared to Group 1 (β =
–2.76 ± 3.2, P = 0.39 and β = –0.58 ± 3.39, P = 0.86, re-
spectively). There was no significant difference in
perceived physical health in Group 2 and Group 3
as compared to Group 1 (β = 0.87 ± 2.1, P = 0.68 and
β = –1.96 ± 2.2, P = 0.38; respectively). There was no
significant difference found in perceived mental
health in Group 3 compared to Group 1 (β = 2.08 ±
1.73, P = 0.23). However, Group 2 had a decrease in
perception of mental health compared to Group 1 (β
= –3.29 ± 1.63, P = 0.046, Table 3). There was no dif-
ference found in mean wear time or number of days
the device was worn in Group 2 and Group 3 as
compared to Group 1 (Table 4). 

DISCUSSION

Patient engagement is a vital component of high-
quality healthcare, correlating with improved
health outcomes, increased compliance with medic-
al therapies, and lower healthcare costs. The emer-
gence and rapid development of digital technology,
particularly mobile health technologies, have
provided new avenues to foster patient engage-
ment. However, challenges persist in encouraging
and sustaining the adoption of these tools. This can
be particularly challenging in older adults, with
studies reporting a reluctance to utilize these innov-
ations due to a perception of low reliability of the
results, difficult to understand health information
and a perception of low utility.[18,19] Interestingly,
our study indicated that older study participants,
ages 60-69 and ages 70-87, engaged with smart-
watch technology just as much as younger parti-
cipants, ages 50-59, with similar wear time for the
smartwatches capable of AF detection.

Sustaining interest in the use of these technolo-
gies can be challenging and some studies have em-
phasized the importance of usability of these newer
devices to increase adoption and sustained use, re-
ferring to aspects such as user interface. Due to age-
related changes in vision, cognition and motor con-
trol, these studies have noted that it may be benefi-
cial to design these technologies keeping the limita-
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tions of the elderly in mind.[20–23] Indeed, when
designing a patient portal linked to an electronic
health record to help improve medication safety,
Schnipper et al.,[24] conducted usability tests with
participants to help improve the interface. The
study highlighted the importance of such testing

and had implemented features such as easy-to-un-
derstand language, drop-down menus, examples
for how to enter information and incorporated
branching logic to enhance user experience.[24]

In the initial phase of our study, we facilitated fo-
cus groups that included participants and health-

 

Table 1    Demographics and medical characteristics of participants.

Participants
(n = 104)

Group 1
50-60 (Q1) n = 36

Group 2
61-69 (Q2) n = 35

Group 3
70-87 (Q3) n = 33 P-value

Female 13 (36.1%) 16 (45.7%) 14 (42.4%)
0.705

Male 23 (63.9%) 19 (54.3%) 19 (57.6%)

Race

　White 30 (83.3%) 30 (85.7%) 31 (93.9%)

0.505　Non-white 5 (13.9%) 3 (8.6%) 1 (3.1%)

　Unknown 1 (2.8%) 2 (5.7%) 1 (3.0%)

Past medical history

　Congestive heart failure 1 (2.8%) 3 (2.9%) 3 (2.9%) 0.502

　Cardiac arrhythmias 3 (8.3%) 5 (14.3%) 7 (21.2%) 0.314

　Valvular disease 4 (11.1%) 2 (5.7%) 5 (15.2%) 0.446

　Vascular disease 10 (27.8%) 5 (14.3%) 13 (39.4%) 0.065

　Hypertension 25 (69.4%) 26 (74.3%) 28 (84.9%) 0.314

　Diabetes 8 (22.2%) 7 (20.0%) 11 (33.3%) 0.399

　Hyperlipidemia 31 (86.1%) 33 (94.3%) 26 (78.8%) 0.173

　Chronic pulmonary disease 2 (5.6%) 6 (17.1%) 2 (6.1%) 0.179

　Renal disease 2 (5.6%) 1 (2.9%) 2 (6.1%) 0.799

　Major bleeding event or predisposition to bleeding 1 (2.8%) 4 (11.4%) 2 (6.1%) 0.341

　Prior myocardial infarction 7 (19.4%) 2 (5.7%) 10 (30.3%) 0.031*

　Sleep apnea 5 (13.9%) 13 (37.1%) 10 (30.3%) 0.076

Treatment history

　Percutaneous coronary intervention 3 (8.3%) 1 (2.9%) 8 (24.2%) 0.017*

　Cardiac surgery 2 (5.6%) 4 (11.4%) 8 (24.2%) 0.069

　Anti-arrhythmic medication 0 (0%) 2 (5.7%) 0 (0%) 0.134

　Beta blocker 15 (41.7%) 12 (34.3%) 20 (60.6%) 0.081

　Calcium channel blocker 5 (13.9%) 8 (22.9%) 8 (24.2%) 0.502

　Hypertension medication 19 (52.8%) 17 (48.6%) 24 (72.7%) 0.100

　Antiplatelet medication 30 (83.3%) 31 (88.6%) 29 (87.9%) 0.782

　Anticoagulant 5 (13.9%) 4 (11.4%) 4 (12.1%) 0.949

　Statin use 32 (88.9%) 33 (94.3%) 30 (90.9%) 0.717

Vitals

　BMI 28.1 ± 5.1 30.9 ± 12.3 36.1 ± 32.2 0.237

　Diastolic BP 78.7 ±7.7 76.7 ± 9.7 72.3 ± 8.2 0.011*

　Systolic BP 129.0 ± 16.9 130.6 ± 14.3 132.8 ± 18.7 0.643

　Heart rate 78.0 ± 15.6 73.9 ± 13.1 68.3 ± 12.0 0.017*

Data are presented as mean ± SD or n (%). BMI: body mass index; BP: blood pressure.
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Table 2    Psychosocial characteristics of participants.

Technology engagement, n = 104 50-60 (Q1), n = 36 61-69 (Q2), n = 35 70-87 (Q3), n = 33 P-value
Device ownership

　Smartphone (Y/N) 29 (80.6%) 33 (94.3%) 23 (71.8%) 0.051

　Smartwatch (Y/N) 11 (30.6%) 7 (20.0%) 8 (25.0%) 0.592
App use frequency

　Daily 25 (80.7%) 22 (66.7%) 15 (53.6%)

0.531

　A few days a week 3 (9.7%) 6(18.2%) 3 (10.7%)

　At least once a week 1 (3.2%) 2 (6.1%) 4 (14.3%)

　Less than once a week 0 1 (3.0%) 1 (3.6%)

　Once a month 1 (3.2%) 1 (3.0%) 2 (7.1%)

　Never 1 (3.2%) 1 (3.0%) 3 (10.7%)

Psychosocial Characteristics

　> 8 alcohol drinks per week 1 (2.8%) 2 (5.7%) 5 (15.2%) 0.135

　Social isolation at baseline (n = 103) 4 (11.1%) 5 (14.3%) 3 (9.4%) 0.816

　Cognitive impairment (n = 101) (Y/N) 8 (23.5%) 7 (20.0%) 16 (50.0%) 0.016*
Depressive symptoms at baseline (n = 102)

　None (Score: 0-4) 21 (58.3%) 17 (48.6%) 19 (61.3%)

0.306

　Mild (Score: 5-9) 13 (36.1%) 9 (25.7%) 10 (32.3%)

　Moderate (Score: 10-14) 1 (2.8%) 5 (14.3%) 2 (6.5%)

　Moderately severe (Score: 15-19) 1 (2.8%) 3 (8.6%) 0 (0%)

　Severe (Score: 20-27) 0 (0%) 1 (2.9%) 0 (0%)

Anxiety symptoms (n = 101)

　None (Score: 0-4) 25 (69.4%) 20 (58.8%) 24 (77.4%)

0.551
　Mild (Score: 5-9) 8 (22.2%) 8 (23.5%) 6 (19.4%)

　Moderate (Score: 10-14) 2 (5.6%) 5 (14.7%) 1 (3.2%)

　Severe (Score: 15 +) 1 (2.8%) 1 (2.9%) 0 (0%)

Patient activation (n = 99)

　Low (0-79) 14 (38.9%) 11 (33.3%) 9 (30.0%)

0.479　Medium (80-94) 13 (36.1%) 17 (51.5%) 17 (56.7%)

　High (95-100) 9 (25.0%) 5 (15.2%) 4 (13.3%)

Data are n (%).

 

Table 3    Measured outcomes among participants of different age groups.

GAD7 scores CHAI scores PCS MCS

Unadjusted

Estimate SE P-value Estimate SE P-value Estimate SE P-value Estimate SE P-value

　61-69* 0.99 0.8 0.22 -3.4 3.15 0.28 1.39 2.2 0.52 -3.55 1.62 0.03

　70-87* -0.89 0.8 0.28 -0.65 3.21 0.84 -3.18 2.2 0.15 2.23 1.65 0.18

Adjusted

　61-69* 0.84 0.8 0.29 -2.76 3.2 0.39 0.87 2.1 0.68 -3.29 1.63 0.046

　70-87* -1.27 0.9 0.14 -0.58 3.39 0.86 -1.96 2.2 0.38 2.08 1.73 0.23

*Reference range 50-60. Adjusted for cognitively impaired, prior MI, and PCI

GAD7: Generalized Anxiety Disorder-7; CHAI: Consumer Health Activation Index; PCS: physical component score of SF-12; MCS:
mental component score of SF-12.
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care providers to guide the development of the Pul-
sewatch system. We incorporated feedback stem-
ming from discussions to enhance the usability of
the Pulsewatch system in our post-stroke patient
cohort. Participants in our study found the smart-
watch-app dyad to be highly usable and preferred it
over the traditional patch monitor.[25] Moreover, we
observed no differences in the wear time of the
smartwatch among the different age groups.

Interestingly, Steventon, et al.[26] designed a ran-
domized control trial which sought to explore the
impact of telemedicine on hospitalizations among
older adults but noted challenges with recruitment.
Indeed, in a follow-up qualitative study conducted
among participants that had declined to participate
or withdrew from the trial, individuals cited confu-
sion regarding its utility, expressed doubts about
their capacity to use this technology and some felt it
threatened their independence in managing their
conditions.[19] Unsurprisingly, those that expressed
concerns also found other forms of technology to be
complicated as well.[19] Similarly, a study conduc-
ted to assess willingness of older adults to utilize
assisted living technologies found that prior experi-
ence with technology was a strong predictor for par-
ticipant recruitment.[27] When examining the base-
line characteristics of our study participants, a ma-
jority of the users in all age groups were found to
have smartphones (80.6% in group 1, 94.3% in group
2 & 71.8% in group 3) with a significant subset re-
porting daily mobile phone application usage (80.7%
in Group 1, 66.7% in Group 2 & 53.6% in Group 3).
Perhaps, much like the study designed by Sanders
et al.,[19] further research among those that did not
consent to our study may unearth limitations in
their prior knowledge and experience in using tech-
nology as a potential cause for unwillingness to par-
ticipate. Further research could also ascertain addi-
tional ways in which these individuals can be sup-
ported when using these technologies.

Interestingly, we observe a decrease in percep-

tion of mental health in participants between ages
60-69 compared to those between ages 50-59 when
prescribed the smartwatch-app dyad. This observa-
tion maybe be related to factors such as lack of fa-
miliarity or confidence in using the device or per-
haps alerts from the devices cause an altered per-
ception of well-being.[28] Indeed, when conducting a
focus group study to ascertain older adults’ percep-
tions of technology and barriers to interacting with
tablet computers, Vaportzis, et al.[29] noted that
some participants reported feelings of inadequacy
and negatively compared themselves to younger
generations that they felt were more technologic-
ally adept. Perhaps, participants in our study with-
in the age group of 60-69 felt a similar sense of unfa-
miliarity with the technology which may have neg-
atively contributed to their lower MCS scores. It re-
mains unclear if this observation is due to our lim-
ited sample size and warrants further research.

Studies have noted provider endorsement as a
significant factor influencing an individual’s de-
cision to adopt and continue to use newer technolo-
gies.[24,30–33] A study conducted to determine the
willingness of individuals to utilize an mHealth app
found that participants intentions to download the
health app was greater if it was recommended by a
doctor.[31] Despite the potential benefits and consid-
erable interest in mHealth technologies among the
elderly,[27,34] providers have been reluctant to recom-
mend these innovations to their patients,[30,35–37] cit-
ing concerns such as the potential for increased anxi-
ety.[36] We found that older participants, aged 60-69
years and aged 70-87 years, did not have increased
anxiety or worsened perceived physical health and
had similar patient engagement when compared to
the younger participants, ages 50-59 years, when
using our smartwatch-app dyad. Our results address
apprehensions regarding potential adverse effects
of smartwatch prescription among the older adults,
suggesting overall safety and viability as an AF
monitoring tool for this patient population. 

 

Table 4    Mean daily hours and days smartwatches were worn.

Age Group (years old) 50-60 61-69 70-87

N Hours/day N Hours/day N Hours/day P-value

Mean time in hours/day 31 11.0 (6.0) 33 12.7 (5.1) 29 10.9 (6.2) 0.39

N #day N #day N #day

Number of days worn 31 24.7 (12.3) 33 24.3 (12.1) 29 22.3 (11.4) 0.72
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Strengths & Limitations

The Pulsewatch study is a multi-phased random-
ized controlled trial investigating the accuracy, ad-
herence and health behaviors impact of wearables
deployed for AF detection in stroke survivors. Our
study possesses well-defined sociodemographic,
clinical, and psychosocial characteristics of parti-
cipants. We incorporated standardized and valid-
ated instruments, namely the GAD-7, SF-12, and
CHAI questionnaires, thereby augmenting the vali-
dity and generalizability of our findings. Our study
has inherent limitations. Notably, the size of our
participant cohort is modest, potentially lacking
sufficient power to discern subtle differences among
older adults participating in our study. Addition-
ally, our cohort is predominantly comprised of indi-
viduals who are relatively homogeneous with re-
spect to their race, ethnicity, and socioeconomic status.
To broaden applicability of our conclusions, future
research endeavors should include a larger and more
diverse cohort. 

Conclusions

Considering the increased prevalence of AF with
age and the high risk of stroke among older adults
with AF, older individuals may derive benefit from
using wearables to detect undiagnosed AF. We did
not observe significant differences across different
age strata in anxiety or other key patient-reported
outcomes. Future research is needed to validate our
findings and explore whether screening for AF can
reduce stroke and improve engagement among at-
risk older adults. 

DISCLOSURE
 

Fundings

The Pulsewatch Study is funded by R01HL137734
from the National Heart, Lung, and Blood Institute.
Dr. Ding’s time is supported by F30HL149335 from
the National Heart, Lung, and Blood Institute. Dr.
Mehawej’s time is supported by NIH grant 2T32HL
120823. Dr. Tran’s time is supported by K23HL16
1432 from the National Heart, Lung, and Blood In-
stitute. Dr. Chon’s time was supported by R01 HL137
734 and Dr McManus’s time is supported by R01HL126
911, R01HL137734, R01HL137794, R01HL135219,
R01HL136660, U54HL143541, and 1U01HL146382
from the National Heart, Lung, and Blood Institute. 

Conflict of Interests

Dr. McManus reports receiving research support
from Apple Computer, Bristol-Myers Squibb, Boeh-
ringer-Ingelheim, Fitbit, Pfizer, Samsung, Flexcon,
Philips Healthcare, and Biotronik; consultancy fees
from Bristol-Myers Squibb, Pfizer, Flexcon, Boston
Biomedical Associates/Avania, Fitbit, and Heart
Rhythm Society. Dr. Tran reports receiving resea-
rch grants from Novartis. 

Authorship

All authors attest they meet the current ICMJE
criteria for authorship. 

Patient Consent

All patients provided written informed consent. 

Ethics Statement

The study protocol received approval from the
Institutional Review Board at the University of
Massachusetts Chan Medical School (H00016067).

REFERENCES 

 Boriani  G,  Pettorelli  D. Atrial  fibrillation  burden  and
atrial fibrillation type: Clinical significance and impact
on the risk of stroke and decision making for long-term
anticoagulation. Vascul Pharmacol 2016; 83: 26−35.

[1]

 Li  H,  Song X,  Liang Y, et  al. Global, regional,  and na-
tional burden of disease study of atrial fibrillation/flut-
ter,  1990–2019:  results from a global burden of disease
study, 2019. BMC Public Health 2022; 22: 1−13.

[2]

 Lloyd-Jones DM, Wang TJ, Leip EP, et al. Lifetime risk
for  development  of  atrial  fibrillation:  The  framingham
heart study. Circulation 2004; 110: 1042−1046.

[3]

 Colilla S, Crow A, Petkun W, et al. Estimates of current
and future  incidence  and  prevalence  of  atrial  fibrilla-
tion  in  the  U.  S.  adult  population. Am J  Cardiol 2013;
112: 1142−1147.

[4]

 Go AS, Hylek EM, Phillips KA, et al. Prevalence of Dia-
gnosed Atrial  Fibrillation  in  Adults  National  Implica-
tions for  Rhythm Management and Stroke Prevention:
The AnTicoagulation and Risk Factors In Atrial  Fibril-
lation (ATRIA) Study. JAMA 2001 9; 285: 2370-2375.

[5]

 Wolf P. Atrial fibrillation: a major contributor to stroke
in the elderly. Arch Intern Med 1987; 147: 1561−1564.

[6]

 Sherman  DG,  Goldman  L,  Whiting  RB, et  al. Throm-
boembolism  in  Patients  With  Atrial  Fibrillation. Arch
Neurol. 1985; 41: 708−710.

[7]

 Lubitz SA, Yin X, McManus DD, et al. Stroke as the Ini-
tial Manifestation  of  Atrial  Fibrillation:  The  Framing-
ham Heart Study. Stroke 2017; 48: 490−492.

[8]

 Lin HJ, Wolf PA, Kelly-Hayes M, et al. Stroke severity
in  atrial  fibrillation:  The  Framingham  study. Stroke
1996; 27: 1760−1764.

[9]

 Lewis M, Parker D, Weston C, Bowes M. Screening for
atrial  fibrillation:  Sensitivity  and  specificity  of  a  new

[10]

RESEARCH ARTICLE JOURNAL OF GERIATRIC CARDIOLOGY

  http://www.jgc301.com; jgc@jgc301.com 329

https://doi.org/10.1016/j.vph.2016.03.006
https://doi.org/10.1186/s12889-021-12274-7
https://doi.org/10.1161/01.CIR.0000140263.20897.42
https://doi.org/10.1001/archinte.1987.00370090041008
https://doi.org/10.1161/STROKEAHA.116.015071
https://doi.org/10.1161/01.STR.27.10.1760


methodology. Br J Gen Pract 2011; 61: 38−39.
 Majos  E,  Dabrowski  R.  Significance  and  management
strategies for patients with asymptomatic atrial fibrilla-
tion. J Atr Fibrillation. 2015;7(5): 51-55.

[11]

 Chon KH, McManus DD. Detection of atrial fibrillation
using a smartwatch. Nat Rev Cardiol 2018; 15: 657−658.

[12]

 Dörr M, Nohturfft V, Brasier N, et al. The WATCH AF
Trial: SmartWATCHes  for  Detection  of  Atrial  Fibrilla-
tion. JACC Clin Electrophysiol 2019; 5: 199−208.

[13]

 Nazarian  S,  Lam  K,  Darzi  A,  Ashrafian  H.  Diagnostic
accuracy  of  smartwatches  for  the  detection  of  cardiac
arrhythmia:  Systematic  review  and  meta-analysis. J
Med Internet Res. 2021; 23: e28974.

[14]

 Gell  NM,  Rosenberg  DE,  Demiris  G, et  al. Patterns  of
technology  use  among  older  adults  with  and  without
disabilities. Gerontologist 2015; 55: 412−421.

[15]

 Dickson  EL,  Ding  EY,  Saczynski  JS, et  al. Smartwatch
monitoring  for  atrial  fibrillation  after  stroke —The
Pulsewatch Study:  Protocol  for  a  multiphase  random-
ized  controlled  trial. Cardiovasc  Digit  Heal  J 2021; 2:
231−241.

[16]

 Kakulla BN.  2019  Tech  Trends  and  the  50+.  Washing-
ton,  DC:  AARP  Research,  January  2019. https://doi.
org/10.26419/res.00269.001

[17]

 Pan  J,  Dong  H,  Bryan-Kinns  N. Perception  and  initial
adoption  of  mobile  health  services  of  older  adults  in
london:  Mixed  methods  investigation. JMIR  Aging
2021; 4: 1−19.

[18]

 Sanders  C,  Rogers  A,  Bowen R, et  al. Exploring barri-
ers to participation and adoption of telehealth and tele-
care  within  the  Whole  System  Demonstrator  trial:  A
qualitative study. BMC Health Serv Res 2012; 12: 1−12.

[19]

 Tajudeen  FP,  Bahar  N,  Tan  MP, et  al. Understanding
User Requirements for a Senior-Friendly Mobile Health
Application. Geriatr 2022; 7: 110.

[20]

 Wang  Q,  Liu  J,  Zhou  L, et  al. Usability  evaluation  of
mHealth apps  for  elderly  individuals:  a  scoping  re-
view. BMC Med Inform Decis Mak 2022; 22: 317.

[21]

 Wildenbos GA, Jaspers MWM, Schijven MP, Dusseljee-
Peute  LW. Mobile health  for  older  adult  patients:  Us-
ing  an  aging  barriers  framework  to  classify  usability
problems. Int J Med Inform 2019; 124: 68−77.

[22]

 Harrington CN,  Ruzic  L,  Sanford  JA.  Universally  ac-
cessible mHealth  apps  for  older  adults:  Towards  in-
creasing  adoption  and  sustained  engagement. Lect
Notes Comput Sci 2017; 10279 LNCS: 3-12.

[23]

 Schnipper J, Gandhi T, Wald J, et al. Design and imple-
mentation  of  a  web-based  patient  portal  linked  to  an
electronic health  record  designed  to  improve  medica-
tion  safety:  The  Patient  Gateway medications  module.

[24]

Inform Prim Care 2008; 16: 147−155.
 Ding EY, CastañedaAvila M, Tran K Van, et al. Usabil-
ity  of  a  smartwatch  for  atrial  fibrillation  detection  in
older adults after stroke. Cardiovasc Digit Heal J 2022;
3: 126−135.

[25]

 Steventon A, Bardsley M, Billings J, et al. Effect of tele-
health on  use  of  secondary  care  and  mortality:  Find-
ings from the Whole System Demonstrator cluster ran-
domised trial. BMJ 2012; 344: 1−15.

[26]

 Künemund  H,  Tanschus  NM. The technology  accept-
ance  puzzle:  Results  of  a  representative  survey  in  Lo-
wer Saxony. Z Gerontol Geriatr 2014; 47: 641−647.

[27]

 Tran KV, Filippaios A, Noorishirazi K, Ding E. False at-
rial fibrillation alerts from smartwatches are associated
with decreased perceived physical well-being and con-
fidence  in  chronic  symptoms  management. Cardiol
Cardiovasc Med 2023; 7: 97−107.

[28]

 Vaportzis  E,  Clausen  MG,  Gow  AJ. Older adults  per-
ceptions of technology and barriers to interacting with
tablet  computers:  A  focus  group  study. Front  Psychol
2017; 8: 1−11.

[29]

 Leigh  S,  Ashall-Payne  L. The  role  of  health-care pro-
viders in mHealth adoption. Lancet Digit Heal 2019; 1:
e58−e59.

[30]

 Lupiáñez-Villanueva F, Folkvord F, Abeele M Vanden.
Influence  of  the  business  revenue,  recommendation,
and  provider  models  on  mobile  health  app  adoption:
Three-country experimental vignette study. JMIR Mhe-
alth Uhealth 2020; 8: 1−13.

[31]

 Bentvelsen RG,  van  der  Vaart  R,  Veldkamp  KE,  Cha-
vannes  NH. Systematic  development  of  an  mHealth
app  to  prevent  healthcare-associated infections  by  in-
volving patients: ‘Participatient. ’ Clin eHealth 2021; 4:
37−44.

[32]

 Murray  A,  Lyle  J.  Patient  Adoption  of  mHealth.  IMS
Inst  Healthc  Informatics  2015;  1–63. https://www.
iqvia.com/-/media/iqvia/pdfs/institute-reports/pa-
tient-adoption-of-mhealth.pdf.

[33]

 Kruse  CS,  Mileski  M,  Moreno  J. Mobile health  solu-
tions  for  the  aging  population:  A  systematic  narrative
analysis. J Telemed Telecare 2017; 23: 439−451.

[34]

 Witry MJ,  Doucette  WR,  Daly  JM, et  al. Family physi-
cian  perceptions  of  personal  health  records. Perspect
Health Inf Manag 2010; 7: 1−12.

[35]

 Yau  GL,  Williams  AS,  Brown  JB. Family  physicians’
perspectives  on  personal  health  records:  Qualitative
study. Can Fam Physician 2011; 57: e178−e184.

[36]

 Kong T,  Scott  MM, Li  Y,  Wichelman C. Physician atti-
tudes towards—and adoption of—mobile health. Digit
Heal 2020; 6: 1−10.

[37]

Please cite this article as: Mathew J, Mehawej J, Wang ZY, Orwig T, Ding E, Filippaios A, Naeem S, Otabil EM, Hamel A, Noorishirazi
K,  Radu  I,  Saczynski  J,  McManus  DD,  Tran  KV.  Health  behavior  outcomes  in  stroke  survivors  prescribed  wearables  for  atrial
fibrillation detection stratified by age. J Geriatr Cardiol 2024; 21(3): 323−330. DOI: 10.26599/1671-5411.2024.03.005

JOURNAL OF GERIATRIC CARDIOLOGY RESEARCH ARTICLE

330 http://www.jgc301.com; jgc@jgc301.com  

https://doi.org/10.3399/bjgp11X548956
https://doi.org/10.1038/s41569-018-0057-1
https://doi.org/10.1016/j.jacep.2018.10.006
https://doi.org/10.1016/j.cvdhj.2021.07.002
https://doi.org/10.26419/res.00269.001
https://doi.org/10.26419/res.00269.001
https://doi.org/10.1186/1472-6963-12-1
https://doi.org/10.3390/geriatrics7050110
https://doi.org/10.1186/s12911-022-02064-5
https://doi.org/10.1016/j.ijmedinf.2019.01.006
https://doi.org/10.1016/j.cvdhj.2022.03.003
https://doi.org/10.1007/s00391-014-0830-7
https://doi.org/10.1016/S2589-7500(19)30025-1
https://doi.org/10.1016/j.ceh.2021.03.001
https://doi.org/10.1016/j.ceh.2021.03.001
https://doi.org/10.1016/j.ceh.2021.03.001
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/patient-adoption-of-mhealth.pdf
https://doi.org/10.1177/1357633X16649790

	METHODS
	Study Population
	Study Design
	Statistical Analysis

	RESULTS
	DISCUSSION
	Strengths & Limitations
	Conclusions

	DISCLOSURE
	Fundings
	Conflict of Interests
	Authorship
	Patient Consent
	Ethics Statement

	References

