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Abstract

Background: Advances in mobile health (mHealth) have enabled systematic and continuous management of patients with
chronic diseases.

Objective: We developed a smartphone-based mHealth system and aimed to eval uate its effects on health behavior management
and risk factor control in stroke patients.

Methods: With amultifaceted stroke aftercare management system that included exercise, medication, and educational materials,
we performed a 12-week single-arm intervention among eligible poststroke patients in the stroke clinic from September to
December 2016. Theintervention consisted of (1) regular blood pressure (BP), blood glucose, and physical activity measurements;
(2) stroke education; (3) an exercise program; (4) a medication program; and (5) feedback on reviewing of records by clinicians.
Clinical assessments consisted of the stroke awareness score, Beck Depression Inventory-Il (BDI), EuroQol-5 Dimensions
(EQ-5D), and BP at visit 1 (baseline), visit 2 (4 weeks), and visit 3 (12 weeks). Temporal differences in the parameters over 12
weeks were investigated with repeated-measures analysis of variance. Changes in medication adherence at visit 1-2 (from visit
1 to visit 2) and visit 2-3 (from visit 2 to visit 3) were compared. System satisfaction was evaluated with a self-questionnaire
using a5-point Likert scale at visit 3.

Results: The study was approved by the Institutional Review Board in September 2016, and participants were enrolled from
September to December 2016. Among the 110 patients enrolled for the study, 99 were included in our analyses. The mean stroke
awareness score (baseline: 59.6 [SD 18.1]; 4 weeks. 67.6 [SD 16.0], P<.001; 12 weeks: 74.7 [SD 14.0], P<.001) and BDI score
(baseline: 12.7 [SD 10.1]; 4 weeks: 11.2 [SD 10.2], P=.01; 12 weeks: 10.7 [SD 10.2], P<.001) showed gradual improvement;
however, no significant differences were found in the mean EQ-5D score (baseline: 0.66 [SD 0.33]; 4 weeks: 0.69 [SD 0.34],
P=.01; 12 weeks: 0.69 [SD 0.34], P<.001). Twenty-six patientswho had uncontrolled BP at baseline had -13.92 mmHg (P=.001)
and -6.19 mmHg (P<.001) reductions on average in systolic and diastolic BP, respectively, without any antihypertensive medication
change. Medication compliance was better at visit 2-3 (60.9% [SD 37.2%)]) than at visit 1-2 (47.8% [SD 38.7%)], P<.001).
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Awareness of stroke, depression, and BP was enhanced when using the smartphone-based mHealth system.

Emerging mHealth techniques have potential as new nonpharmacol ogical secondary prevention methods because of their ubiquitous
access, near real-time responsiveness, and comparatively lower cost.

(J Med Internet Res 2020;22(2):€15377) doi: 10.2196/15377
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Introduction

Recurrent stroke accounts for approximately 30% of all stroke
events and causes greater mortality, disability, and economic
burden when compared with first-ever stroke [1-4]. The
cumulative risk of stroke recurrence in stroke survivors is on
average 11.1% at 1 year and 26.4% at 5 years [5]. Recurrent
stroke is largely associated with vascular risk factor burden,
and therefore, current stroke prevention has focused on
devel oping multidisciplinary approachesto control hypertension,
diabetesmellitus, dyslipidemia, obesity, and physical inactivity
[6,7]. Aspoststroke management is becoming alifelong process,
easily accessible, reciprocal, and low-cost supportive tools are
required for stroke patients to control modifiable risk factors
and maintain secondary prevention on a regular and extended
basis.

Advances in mobile health (mHealth) have enabled remote
monitoring and management that were otherwise confined to
health centers. The advantages of mHealth technology include
ubiquitous access, near rea-time responsiveness, and
comparatively lower cost when compared with conventional
outpatient management [8,9]. These positive factors match the
requisites of an ideal stroke prevention tool. In the period of
telephone and Web-based poststroke care [10-12], an mHealth
platform for stroke patients has been studied, and the potential
advantages of an mHealth app have been suggested for some
outcomes including blood pressure (BP) and medication
adherence [13]. This indicates that a multifunctional mHealth
platform targeting broader and more diverse outcomes, including
depression and quality of life, which were found to be affected
in a telephone or Web-based management system, is needed
[14].

Complete understanding and proper awareness of stroke are
essential for stroke survivors, as stroke awareness is related to
in-time treatment of stroke through a decrease in prehospital
delay [15]. Stroke awareness among stroke patients includes
awareness about the definition, risk factors, and treatment of
stroke, and the action plan against stroke symptoms[16]. Stroke
patients who understand the risk factors and treatment of stroke
well may adjust their lifestyle cautiously, maintain their
treatment confidentially, and, more importantly, initiate acute
stroke treatment as soon as possible in case of recurrence. An
mHealth app that offers extensive information on stroke and an

http://www.jmir.org/2020/2/e15377/

interactive education program to patients would improve their
awareness of the risk factors and symptoms. Therefore, it is
essential to determine whether the stroke awareness of patients
improves after using an mHealth app.

mHealth appsthat aid in BP control and medication adherence
have been reported to improve outcomesin patientswith chronic
diseases [17-20]. As BP control is a key aspect of secondary
stroke prevention, mHealth apps could be applied to efficiently
maintain BP with a regular BP check and with exercise and
medication monitoring on a daily basis. For stroke survivors,
adherence to multiple drug regimens, including antiplatelet,
antihypertensive, antidiabetic, and lipid-lowering agents, is
essential for secondary prevention, and mHealth apps could be
applied to monitor and encourage the medication intake of
patients.

As mentioned above, we hypothesized that a multifaceted
mHealth platform would improve stroke awareness, mood, and
quality of life, aswell as support risk factor control in poststroke
patients. The aim of this study wasto devel op amultifunctional
mHealth platform that could manage posthospital stroke patients
integrated in clinical care and to investigate changes in stroke
awareness, mood, and quality of life; adherenceto app use; and
satisfaction with the system after intervention among stroke
patients. The study also endeavored to investigate the effects
of mHeath app use on BP control and other physica
measurements in stroke patients, asit has been suggested to be
beneficial in patients with other chronic diseases.

Methods

Mabile Health Care System: Smart Aftercare

Smart Aftercare takes a mobile-based holistic approach, and it
includes wearable devices, a personalized poststroke
management app, and a server-side website for patient
monitoring by clinicians (Figure 1). Participants were provided
with a Bluetooth sphygmomanometer (A&D UA-651BLE,
A&D Engineering, Inc, San Jose, California) and awrist-worn
smart band (activity tracker; Croise S, Partron Co, Ltd,
Gyeonggi-do, Republic of Kored), and patients with diabetes
used a glucose meter (CareSens N, i-sens Inc, Seoul, Republic
of Korea). BP, blood glucose levels, and physical activity
recordswere transmitted to acentral sitefor cliniciansto review
and act upon.
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Figure 1. Schematic view of Smart Aftercare. MQTT: message queue for telemetry transport.
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Multifaceted M obile Management for Stroke Patients

The mobile app supports stroke patients with various health
management functions asfollows: management and monitoring

with education for app and medical devices

Hospital system
Admin

of medication, clinic visit schedule, stroke education program,
self-testing of stroke symptoms, exercise program, and BP,
blood glucose, and physical activity measurements (Figure 2).

Figure 2. Image showing the entry screen (left), blood pressure recording (middle), and educational content (right).
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Management and monitoring of medication are essential
functions of an mHealth app for chronic diseases. Adherence
to antihypertensive medication was found to be
dose-dependently associated with alow strokerisk in aprevious
study [21], and persistence with antiplatel et therapy was found
to be associated with a 72.5% lower likelihood of recurrent
ischemic stroke [22]. Therefore, an mHealth app for the
prevention of stroke needs medication management for
monitoring and encouraging intake of drugs, including
antiplatelet and antihypertensive agents. The medication
management of the app includes medi cation aarms, prescription
information, and registration of intake and medication adverse
effects, if they occur.

http://www.jmir.org/2020/2/e15377/
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Awareness of stroke and self-testing of stroke symptoms are
related to early arrival at the hospital, which is acritical factor
for increasing the efficacy of thrombolysis therapy [23]. With
these functions, the mHealth app could contribute to the
enhancement of stroke outcomes. The stroke education program
module offers stroke patients a self-assessment of stroke
symptoms, a weekly updated newsfeed about stroke, answers
to frequently asked questions, and exercise recommendations
for stroke prevention.

Several previous smartphone usage studies about the physical
activity influence reported that physical activity increases (by
800-1104 steps/day) [24]. The exercise program module
connected with the smart band includes step count, moving
distance, consumed cal ories, exercisetime, and heart rate during
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exercise. These values are recorded and subsequently reviewed.
The efficiency of the workout is determined by the intensity of
walking, which is assessed by the heart rate increment and
walking speed. The app al so provides information on muscular
exercises and stretching instructions, which are updated monthly.
Daily exercise tasks are assigned to the users and exercise goal
achievement rates are recorded.

There have been several randomized controlled trials on the
efficacy of mHealth technology to promote BP control for
cardiovascular disease prevention [25,26]. Self-measurement
of BP with an mHealth app has been shown to improve BP
control in patientswith uncontrolled hypertension [27]. Studies
using mHealth technology for glucose control reported a more
than 1% greater hemoglobin Alc decline in an intervention
group that received summarization of glycemic control, diabetes
medication management, and information on lifestyle behaviors
with current treatment, when compared with the finding in a
control group that received medical treatment only [28,29]. The

Kimet al

integrated exercise program, BP management, and glucose
management functions may contribute to efficient health
behavior changes, BP control, and glucose control. According
to the abovementioned literature, dataon BP and blood glucose
are saved in the system and reviewed by participants and
clinicians. App reminders notify about medication intake
(activated at the prescribed time), BP assessment (activated
twice aday [7 am and 9 pm]), and blood glucose assessment
(activated as individually set at the first visit by the clinician)
(Multimedia Appendix 1).

Patient M anagement Website

Thewehsitefor clinicians storesand displaysthe patient’s health
record generated and sent from the app. Strict access control is
in placefor the secure database so that only authorized clinicians
can view patient data. The site providesasummary of the health
progress and status of each patient registered. Figure 3 shows
records of medication, reported symptoms, viewed education
content, and clinic visits.

Figure 3. Summary of care plan completion on the patient management system.
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After the development of an mHealth care system, a 12-week
single-arm intervention was performed with eligible poststroke
patients from Seoul Metropolitan Government-Seoul National
University Boramae Medical Center. Theinclusion criteriawere
as follows: (1) diagnosis of stroke (including ischemic and
hemorrhagic stroke) supported by clinical symptoms and brain
imaging; (2) age >19 years; (3) agreement to sign a written
informed consent form; and (4) adequate ability to use a
smartphone (either the patient or the guardian). Candidateswho
were fully dependent on caregivers owing to stroke sequelae
were excluded from the study (modified Rankin Scale score of
4 or 5) [30].

http://www.jmir.org/2020/2/e15377/
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The intervention comprised the following: (1) measurements
of regular BP (twiceaday [7 am and 9 pm]), blood glucose (as
decided in the clinic), and physical activity (with the smart
band); (2) stroke education program module; (3) exercise
progran module (exercise and stretching education); (4)
medication management; and (5) feedback from the patient to
the clinician with review of the health records registered in the
system. This study was approved by the Institutional Review
Board (IRB) at Seoul Metropolitan Government-Seoul National
University Boramae Medical Center (IRB #16-2016-98).

The participants had three visits to the clinic (visit 1: baseline,
visit 2: 4 weeks from baseline, and visit 3: 12 weeks from
baseline) within a span of 12 weeks. At baseline (visit 1),
eligibility for the study was determined according to previous
medical history, medication history, neurological examination
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findings, and the modified Rankin scale score, and signed
consent was obtained from each participant. Stroke awareness,
depression scale scores, and health-related quality of life
(HRQoL) were determined at each visit. Physical measurements,
including height, weight, body mass index (BMI), waist
circumference, and systolic and diastolic BP (SBP and DBP),
were checked at each visit. System utilization was checked at
the end of the intervention using saved app data. System
satisfaction was assessed at visit 3 using a structured
self-questionnaire.

Outcome M easures

System Utilization and System Satisfaction

Individual utilization of the programswas defined by the average
amount of program access during the intervention, which was
assessed using the logged data of the mobile app. System
satisfaction was evaluated using a 5-point Likert scale, which
was calculated from the participants' responses on their level
of agreement or disagreement after 12 weeks (1, strongly
disagree; 2, disagree; 3, neither agree nor disagree; 4, agree; or
5, strongly agree) for overall system satisfaction and on
sati sfaction subscal es (satisfaction of system information, wish
to continue the program after the study, wish to introduce the
appto others, interest in their health, and reliance on clinicians).

Stroke Awareness, Depression, and Health-Related
Quality of Life

Multimedia Appendix 2 summarizes the clinical outcomes
according to each assessment criterion. Patients' awareness of
stroke was measured according to the stroke awareness score,
which evaluates knowledge of stroke and ability to cope when
stroke symptoms occur [16]. The stroke awareness score consists
of the following four parts: definition of stroke, risk factors of
stroke, treatment of stroke, and action plan against stroke
(Multimedia Appendix 3). The score of each part was calcul ated
as a percentage. Beck Depression Inventory-11 (BDI) for
depression and EuroQol-5 Dimensions (EQ-5D) for HRQoL
were evaluated using questionnaires at each visit [31].

Figure 4. Study flow chart.

Enrolled population (visit 1)
n=110

Kimet al

Physical Measurements

SBP, DBP, BMI, and waist circumference were measured at
each visit. The participants were divided into the following two
groups: one with SBP >140 mmHg or DBP >90 mmHg and the
other with BPinthe normal range at visit 1, and the differential
effects of the system in patients with uncontrolled high BP and
those with BP in the normal range were investigated.

Statistical Analysis

Tempora differencesin the stroke awareness, BDI, and EQ-5D
scoresover 12 weekswereinvestigated using repeated-measures
analysis of variance. The effects of the system were compared
between patientswith initial BDI scoresindicative of depression
(BDI =14 points) and those without depression. Temporal
changes in physical measurements, including SBP, DBP, BMI,
weight, and waist circumference, were analyzed using
repeated-measures analysis of variance. Changesin medication
adherenceat visit 1-2 (fromvisit 1 tovisit 2) and visit 2-3 (from
the day after visit 2 to visit 3) were analyzed using the paired t
test. All analyses were performed using R software, version
3.1.1 (R Foundation for Statistical Computing, Vienna, Austria).

Results

Participant Characteristics

This study was approved by the IRB in September 2016, and it
enrolled participants from September 2016 to December 2016.
A total of 110 patients were enrolled for this study. Of the
enrolled patients, one pulled out from the study at visit 1.
Additionally, nine patients did not return to the clinic at visit 2
and one patient did not comefor visit 3. Thus, 99 patientswere
included in our analysis (Figure 4). The mean time since stroke
among the patients was 40.5 (SD 48.7) months. The baseline
characteristics of the participants are described in Multimedia
Appendix 4. Among the 99 patients, 61 had ischemic stroke
and 38 had hemorrhagic stroke, of which 30 had intracerebral
hemorrhage and 8 had subarachnoid hemorrhage. As for the
underlying vascular risk factors, 71 patients had hypertension,
20 had diabetes, and 32 had hyperlipidemia.

H Consent withdrawal at visit 1 (n=1) |

v
Visit 2: 4 weeks
n=100

| Follow-up loss at visit 2 (n=9) ‘

Analyzable population
n=99

http://www.jmir.org/2020/2/e15377/

I Follow-up loss at visit 3 (n=1)
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System Utilization and System Satisfaction

The mean access numbers of the mobile app during the
follow-up period were 100.9 for medication intake, 24.0 for the
exercise program, 90.6 for BP measurement, and 29.1 for stroke
education content. In the 5-point system satisfaction survey, the
mean overall satisfaction score and satisfaction scorefor system
information were 3.74/5 and 3.81/5, respectively, which
indicated a positive result for satisfaction. Participants wished
to continue the program after the study (3.98/5) and werewilling
to introduce the app to others (4.06/5). Increments in the level

Kimet al

of interest in their health (4.02/5) and reliance on clinicians
(4.08/5) were observed.

Awareness of Stroke, Depression, and Health-Related
Quiality of Life

The stroke awareness score of the participants showed agradual
improvement in the aptitude of using the program by 7.98% in
4 weeks (P<.001) and 15.12% in 12 weeks (P<.001), as shown
in Multimedia Appendix 5. In detail, knowledge about the
immediate actions against stroke, definition and symptoms of
stroke, and treatment and risk factors of stroke were enhanced
after the intervention (Figure 5).

Figure5. Trendsin the stroke awareness score and its four components using the smartphone-based management system.
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Furthermore, the BDI scoresdecreased at visit 2 (-1.57, P=.01)

decrease in the BDI score (by —3.63, P<.001) was observed

and visit 3 (-2.07, P<.001) when compared with the score at  solely in depressed patients (Figure 6); however, improvement

visit 1, as shown in Multimedia Appendix 6. A significant

in the EQ-5D score was not significant (Figure 6).

Figure 6. Trends of the Beck Depression Inventory-I1 (BDI) score in patients who were depressed and not depressed (left) and of the EuroQol-5

Dimensions (EQ-5D) score (right).
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Physical M easurements

Among the 99 patients, 26 had SBP>140 mmHg or DBP>90
mmHg and the rest (n=73) had BP in the normal range.
Significant dropsin both SBP and DBP by averages of —13.92
(P<.001) and —6.19 mmHg (P<.001), respectively, were found

Kimet al

inthe high BP group without medication change over 12 weeks,
as shown in Figure 7. In accordance with this change,
compliance with medication improved at visit 2-3 (60.9% [SD
37.2%]) fromvisit 1-2 (47.8% [SD 38.7%]) (P<.001). BMI and
waist circumference showed no significant decreases till the
end of the intervention, as shown in Multimedia Appendix 7.

Figure 7. Different trends of systolic blood pressure (SBP) (left) and diastolic blood pressure (DBP) (right) reductions in patients with uncontrolled

and normal blood pressure.

P=.001 P<.001
P83 p=19
160 P=.01 __P=.002
? .
£ 140 ~—
E o |
& ] 1 ¢
m —_——
@ 120- — - SBP (total)
-&- SBP, uncontrolled BP
-o SBP, normal BP
N " N
Visit
Discussion

In this study, we demonstrated that the mobile health care system
Smart Aftercare improved the level of stroke awareness and
lowered the depression score among poststroke patients in
sequential evaluationsthat were performed for 12 weeks, when
compared with the findings at the start of the study. A
multifaceted mHealth system that offered stroke education,
medication and exercise management, BP management, blood
glucose management, physical activity measurements, and
clinician feedback according to patient data provided a high
level of system satisfaction to patients and improved the levels
of interest in their health and reliance on clinicians. Hypertensive
patients at baseline benefitted from the system, with lowered
SBP and DBP during the intervention without a change in
antihypertensive medication. An improvement in medication
compliance was found in accordance with this change.

Thefindings of this study suggest that mobile health care could
enhance stroke awareness in stroke patients. Previous studies
using mHealth technology aimed to facilitate BP control and
compliance with medication for stroke [13,32,33]; however,
this study targeted broader poststroke outcomesincluding stroke
awareness, depression, HRQoL, and BP. Importance of stroke
awareness has been reported to decrease prehospital delay in
treatment after acute stroke [15]. Early arrival at the hospital is
a critica factor for increasing the efficacy of intravenous
thrombolysis administered within 3 hours in elderly patients
aged >80 years and 4.5 hours in patients aged 18-80 years
[23,34]. Proper stroke awareness, including knowledge of stroke
symptoms, appropriate remedial actions, and understanding of
time-sensitive treatment, is associated with better stroke
outcomes. Smart Aftercare allowsfor increased stroke awareness
with the help of daily stroke-related articles and videos, exercise
methods for stroke prevention, and frequently asked questions

http://www.jmir.org/2020/2/e15377/
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and answers for stroke. With a sufficient level of stroke
awareness, patientswould be abl e to distinguish genuine stroke
symptoms, which could help them to seek timely treatment.

The alleviated depression in stroke survivors using mHealth
technology has practical importanceinimproving thewell-being
of poststroke patients. One-third of stroke survivors experience
depression, and this has a negative effect on functional stroke
outcomes, thus limiting participation in rehabilitation activities
and impeding socia function and adjustment [35,36].
Pharmacological therapy could be one of the treatment options
for poststroke depression; however, nonpharmacol ogical therapy
has been receiving attention owing to possible adverse effects
caused by antidepressants and potential drug interactions with
anticoagulants[37]. Inarecent clinical trial, ablended treatment
using a mobile app in addition to conventional treatment
methods demonstrated successful utilization of the mHealth
app for managing depression, with a change in participants
depressed behavior to healthy behavior [38]. Smart Aftercare
might modify patients’ behavior toward proper health habits
with the induction of regular exercise, compliance with
medication intake, and monitoring of physical parameters.
Awareness of stroke and continuous provision of precise
information might reduce the unnecessary fear of stroke
recurrence.

This study showed the system’s efficacy in controlling BP, a
critical element in the prevention of secondary stroke.
Self-measurement of BP has been proven to lower BP when
compared with traditional center-based care in hypertensive
patients[39]. This study reaffirms the applicability of mHealth
technol ogy to BP management, especially for patientswith high
BP[40]. The BPlowering effect without any medication change
could be attributed to improved medication adherence with the
use of mHedth technology, and this suggests that
pharmacological treatment along with continuously monitored

JMed Internet Res 2020 | vol. 22 | iss. 2 | €15377 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

medication compliance is superior to medication alone. The
American Heart Association a so supports the role of mHealth
technology in reducing BPF, while pointing out the need for
targeting broader stakeholders, including the elderly [25].
Considering the average age of patients in this study (57.9
years), this smartphone-based system showed the applicability
of mHealth apps to old age groups. The medication reminder
to urge patients to take antihypertensive and antithrombotic
tablets, without a medication change during the study, is
considered to play important rolesin reducing high BP and the
risk of thromboembolic events, respectively. Furthermore,
clinicianscan apply recorded BP datain medication adjustment
and patient feedback; therefore, the power of mHealth
technology can afford further effectiveness in medication
management.

This study has several limitations. It was conducted in asingle
center and was a single-arm study. Owing to the nature of
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mHealth technology, patients with severe disability or without
a smartphone were not included in this study. Furthermore, the
effectiveness of the intervention was somewhat attenuated
because the participants were treated under the current medical
carein the clinic before the study, and therefore, the vital signs
and anthropometric measurements, including BP and BMI, of
most of the participants were already within the normal ranges
at baseline.

Conclusions

Use of Smart Aftercare, which enhancesthe level of awareness
of stroke and depression, could spur amajor shift inthe planning
of poststroke care after hospitalization. mHealth technology
with multifaceted programs and responsive capacities might
enable feasible, immediate, and efficient poststroke home care
and might consequently contribute to cost-effective secondary
stroke prevention.

This work was supported by the National Information Society Agency funded by the Ministry of Science and Information and
Communication Technol ogies (Grant number: 2016-0-00586) and the Technology Devel opment Program (S2464261, Devel opment
of Intelligent Care-Planning Technology for Interactive Concierge Services) funded by the Ministry of Small and Medium-sized

Enterprises and Startups (MSS, Korea).

Conflictsof Interest
None declared.

Multimedia Appendix 1

Screenshots of the intervention.
[PDE File (Adobe PDF File), 323 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Clinical assessment of outcomes in this study.
[PDF File (Adobe PDF File), 58 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Questionnaire of the stroke awareness score in English.
[PDFE File (Adobe PDF File), 92 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Demographic characteristics and clinical information of the study participants.

[PDFE File (Adobe PDF File), 13 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Changesin the total stroke awareness score and the scores of each part using the smartphone-based management system.

[PDFE File (Adobe PDF File), 28 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Changes in the Beck Depression Inventory-11 (BDI) scores among patients who were depressed and not depressed and in the

EuroQol-5 Dimensions (EQ-5D) scores.
[PDE File (Adobe PDF File), 77 KB-Multimedia Appendix 6]

http://www.jmir.org/2020/2/e15377/

JMed Internet Res 2020 | vol. 22 | iss. 2 | €15377 | p. 8
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app1.pdf&filename=1b76d279a974f4bef848b5e8a6f109f5.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app1.pdf&filename=1b76d279a974f4bef848b5e8a6f109f5.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app2.pdf&filename=f456468047e4502c2e42ddddd28c5ea0.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app2.pdf&filename=f456468047e4502c2e42ddddd28c5ea0.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app3.pdf&filename=962a9401408b783c821e8196e07649db.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app3.pdf&filename=962a9401408b783c821e8196e07649db.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app4.pdf&filename=841c3cd0d9a7ab7429c805219ea530b7.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app4.pdf&filename=841c3cd0d9a7ab7429c805219ea530b7.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app5.pdf&filename=638b759f9beeee732c6f0938f164bbb3.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app5.pdf&filename=638b759f9beeee732c6f0938f164bbb3.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app6.pdf&filename=eb2dd27857a598368c5f27e131ae56d8.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app6.pdf&filename=eb2dd27857a598368c5f27e131ae56d8.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Kimet d

Multimedia Appendix 7

Changesin blood pressure, body mass index, and waist circumference.
[PDFE File (Adobe PDF File), 35 KB-Multimedia Appendix 7]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Hankey GJ. Long-term outcome after ischaemic stroke/transient ischaemic attack. Cerebrovasc Dis2003;16 Suppl 1:14-19.
[doi: 10.1159/000069936] [Medline: 12698014]

Hardie K, Hankey GJ, Jamrozik K, Broadhurst RJ, Anderson C. Ten-year survival after first-ever stroke in the perth
community stroke study. Stroke 2003 Aug;34(8):1842-1846. [doi: 10.1161/01.STR.0000082382.42061.EE] [Medline:
12843343]

Hardie K, Hankey GJ, Jamrozik K, Broadhurst RJ, Anderson C. Ten-year risk of first recurrent stroke and disability after
first-ever stroke in the Perth Community Stroke Study. Stroke 2004 Mar;35(3):731-735. [doi:
10.1161/01.STR.0000116183.50167.D9] [Medline: 14764929]

Luengo-Fernandez R, Gray AM, Rothwell PM, Oxford Vascular Study. A population-based study of hospital care costs
during 5 years after transient ischemic attack and stroke. Stroke 2012 Dec;43(12):3343-3351 [FREE Full text] [doi:
10.1161/STROK EAHA .112.667204] [Medline: 23160884]

Mohan KM, Wolfe CD, Rudd AG, Heuschmann PU, Kolominsky-Rabas PL, Grieve AP. Risk and cumulative risk of stroke
recurrence: a systematic review and meta-analysis. Stroke 2011 May;42(5):1489-1494. [doi:
10.1161/STROKEAHA.110.602615] [Medline: 21454819]

Kernan WN, Ovbiagele B, Black HR, Bravata DM, Chimowitz M1, Ezekowitz MD, American Heart Association Stroke
Council, Council on Cardiovascular Stroke Nursing, Council on Clinical Cardiology, Council on Periphera Vascular
Disease. Guidelines for the prevention of stroke in patients with stroke and transient ischemic attack: a guideline for
healthcare professionals from the American Heart Association/American Stroke Association. Stroke 2014
Jul;45(7):2160-2236. [doi: 10.1161/STR.0000000000000024] [Medline: 24788967]

Lee BI, Nam HS, Heo JH, Kim DI, Yonsei Stroke Team. Yonsei Stroke Registry. Analysis of 1,000 patients with acute
cerebral infarctions. Cerebrovasc Dis 2001;12(3):145-151. [doi: 10.1159/000047697] [Medline: 11641577)

Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of mHealth chronic disease management on treatment
adherence and patient outcomes: a systematic review. JMed Internet Res 2015;17(2):e52 [FREE Full text] [doi:
10.2196/jmir.3951] [Medline: 25803266]

Jiang X, Ming WK, You JH. The Cost-Effectiveness of Digital Health Interventions on the Management of Cardiovascular
Diseases: Systematic Review. JMed Internet Res 2019 Jun 17;21(6):€13166 [ FREE Full text] [doi: 10.2196/13166] [Medline:
31210136]

Irewall A, Bergstrom L, Ogren J, Laurell K, Sdderstrom L, Mooe T. Implementation of tel ephone-based secondary preventive
intervention after stroke and transient i schemic attack - participation rate, reasons for nonparti cipation and one-year mortality.
Cerebrovasc Dis Extra 2014 Jan;4(1):28-39 [FREE Full text] [doi: 10.1159/000358121] [Medline: 24715896]

Kepplinger J, Barlinn K, Deckert S, Scheibe M, Bodechtel U, Schmitt J. Safety and efficacy of thrombolysisin telestroke:
A systematic review and meta-analysis. Neurology 2016 Sep 27;87(13):1344-1351. [doi: 10.1212/\WWNL .0000000000003148]
[Medline: 27566746]

Kim J, Lee S, Kim J. Effects of aweb-based stroke education program on recurrence prevention behaviors among stroke
patients: apilot study. Health Educ Res 2013 Jun;28(3):488-501. [doi: 10.1093/her/cyt044] [Medline: 23515115]

Jenkins C, Burkett N, Ovbiagele B, Mueller M, Patel S, Brunner-Jackson B, et al. Stroke patients and their attitudes toward
mHealth monitoring to support blood pressure control and medication adherence. Mhealth 2016 May;2:1-7 [FREE Full
text] [doi: 10.21037/mhealth.2016.05.04] [Medline: 27347490]

Kraft P, Hillmann S, Riicker V, Heuschmann PU. Telemedical strategies for the improvement of secondary preventionin
patients with cerebrovascular events-A systematic review and meta-analysis. Int J Stroke 2017 Aug;12(6):597-605. [doi:
10.1177/1747493017706188] [Medline: 28440116]

KimYS, Park S, BaeH, Cho A, Cho Y, Han M, et al. Stroke awareness decreases prehospital delay after acute ischemic
stroke in Korea. BMC Neurol 2011 Jan 06;11:2 [FREE Full text] [doi: 10.1186/1471-2377-11-2] [Medline: 21211051]
KimYS, Park S, Bae H, Heo JH, Kwon SU, Lee B, et a. Public awareness of stroke in Korea: a population-based national
survey. Stroke 2012 Apr;43(4):1146-1149. [doi: 10.1161/STROKEAHA.111.638460] [Medline: 22156687]

Scherr D, Kastner P, Kollmann A, Hallas A, Auer J, Krappinger H, MOBITEL Investigators. Effect of home-based
telemonitoring using mobile phone technology on the outcome of heart failure patients after an episode of acute
decompensation: randomized controlled trial. JMed Internet Res 2009 Aug 17;11(3):e34 [FREE Full text] [doi:
10.2196/jmir.1252] [Medline: 19687005]

Logan AG, Mclsaac WJ, Tisler A, Irvine MJ, Saunders A, Dunai A, et a. Mobile phone-based remote patient monitoring
system for management of hypertension in diabetic patients. Am J Hypertens 2007 Sep;20(9):942-948. [doi:
10.1016/j.amjhyper.2007.03.020] [Medline: 17765133]

http://www.jmir.org/2020/2/e15377/ JMed Internet Res 2020 | vol. 22 | iss. 2| e15377 | p. 9

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app7.pdf&filename=0bac40b6aadb56d59d5e7fef0cb5d1dd.pdf
https://jmir.org/api/download?alt_name=jmir_v22i2e15377_app7.pdf&filename=0bac40b6aadb56d59d5e7fef0cb5d1dd.pdf
http://dx.doi.org/10.1159/000069936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12698014&dopt=Abstract
http://dx.doi.org/10.1161/01.STR.0000082382.42061.EE
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12843343&dopt=Abstract
http://dx.doi.org/10.1161/01.STR.0000116183.50167.D9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14764929&dopt=Abstract
http://europepmc.org/abstract/MED/23160884
http://dx.doi.org/10.1161/STROKEAHA.112.667204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23160884&dopt=Abstract
http://dx.doi.org/10.1161/STROKEAHA.110.602615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21454819&dopt=Abstract
http://dx.doi.org/10.1161/STR.0000000000000024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24788967&dopt=Abstract
http://dx.doi.org/10.1159/000047697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11641577&dopt=Abstract
http://www.jmir.org/2015/2/e52/
http://dx.doi.org/10.2196/jmir.3951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803266&dopt=Abstract
https://www.jmir.org/2019/6/e13166/
http://dx.doi.org/10.2196/13166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31210136&dopt=Abstract
https://www.karger.com?DOI=10.1159/000358121
http://dx.doi.org/10.1159/000358121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24715896&dopt=Abstract
http://dx.doi.org/10.1212/WNL.0000000000003148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27566746&dopt=Abstract
http://dx.doi.org/10.1093/her/cyt044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23515115&dopt=Abstract
http://dx.doi.org/10.21037/mhealth.2016.05.04
http://dx.doi.org/10.21037/mhealth.2016.05.04
http://dx.doi.org/10.21037/mhealth.2016.05.04
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27347490&dopt=Abstract
http://dx.doi.org/10.1177/1747493017706188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28440116&dopt=Abstract
https://bmcneurol.biomedcentral.com/articles/10.1186/1471-2377-11-2
http://dx.doi.org/10.1186/1471-2377-11-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21211051&dopt=Abstract
http://dx.doi.org/10.1161/STROKEAHA.111.638460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22156687&dopt=Abstract
http://www.jmir.org/2009/3/e34/
http://dx.doi.org/10.2196/jmir.1252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19687005&dopt=Abstract
http://dx.doi.org/10.1016/j.amjhyper.2007.03.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17765133&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Kimet d

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Yudi MB, Clark DJ, Tsang D, Jelinek M, Kalten K, Joshi S, et al. SMARTphone-based, early cardiac REHABIlitation in
patients with acute coronary syndromes[SMART-REHAB Trial]: arandomized controlled trial protocol. BMC Cardiovasc
Disord 2016 Dec 05;16(1):170 [FREE Full text] [doi: 10.1186/s12872-016-0356-6] [Medline: 27596569]

Gandhi S, Chen S, Hong L, Sun K, Gong E, Li C, et al. Effect of Mobile Health Interventions on the Secondary Prevention
of Cardiovascular Disease: Systematic Review and Meta-analysis. Can J Cardiol 2017 Feb;33(2):219-231. [doi:
10.1016/j.cjca.2016.08.017] [Medline: 27956043]

XuT,YuX, OusS, LiuX, Yuan J, Tan X, et a. Adherence to Antihypertensive Medications and Stroke Risk: A
Dose-Response Meta-Analysis. JAm Heart Assoc 2017 Jul 25;6(7):e006371 [FREE Full text] [doi:
10.1161/JAHA.117.006371] [Medline: 28743788]

Burke JP, Sander S, Shah H, Zarotsky V, Henk H. Impact of persistence with antiplatelet therapy on recurrent ischemic
stroke and predictors of nonpersistence among ischemic stroke survivors. Curr Med Res Opin 2010 May;26(5):1023-1030.
[doi: 10.1185/03007991003670563] [Medline: 20199138]

National Institute of Neurological DisordersStroke rt-PA Stroke Study Group. Tissue plasminogen activator for acute
ischemic stroke. N Engl JMed 1995 Dec 14;333(24):1581-1587. [doi: 10.1056/NEJM 199512143332401] [Medline:
7477192]

Bort-Roig J, Gilson ND, Puig-RiberaA, Contreras RS, Trost SG. Measuring and influencing physical activity with smartphone
technology: a systematic review. Sports Med 2014 May;44(5):671-686. [doi: 10.1007/s40279-014-0142-5] [Medline:
24497157)

Burke LE, MaJ, Azar KM, Bennett GG, Peterson ED, Zheng Y, American Heart Association Publications Committee of
the Council on Epidemiology Prevention, Behavior Change Committee of the Council on Cardiometabolic Health, Council
on Cardiovascular Stroke Nursing, Council on Functional Genomics Translational Biology, Council on Quality of Care
Outcomes Research, Stroke Council. Current Science on Consumer Use of Mobile Health for Cardiovascular Disease
Prevention: A Scientific Statement From the American Heart Association. Circulation 2015 Sep 22;132(12):1157-1213.
[doi: 10.1161/CIR.0000000000000232] [Medline: 26271892]

Liu S, Dunford SD, Leung YW, Brooks D, Thomas SG, Eysenbach G, et al. Reducing blood pressure with I nternet-based
interventions: a meta-analysis. Can J Cardiol 2013 May;29(5):613-621. [doi: 10.1016/j.cjca.2013.02.007] [Medline:
23618507]

UhligK, Patel K, Ip S, Kitsios GD, Balk EM. Self-measured blood pressure monitoring in the management of hypertension:
a systematic review and meta-analysis. Ann Intern Med 2013 Aug 6;159(3):185-194. [doi:
10.7326/0003-4819-159-3-201308060-00008] [Medline: 23922064]

Pal K, Eastwood SV, Michie S, Farmer AJ, Barnard ML, Peacock R, et al. Computer-based diabetes sel f-management
interventions for adults with type 2 diabetes mellitus. Cochrane Database Syst Rev 2013;3:CD008776. [doi:
10.1002/14651858.CD008776.pub2] [Medline: 23543567]

Quinn CC, Shardell MD, Terrin ML, Barr EA, Ballew SH, Gruber-Baldini AL. Cluster-randomized trial of amabile phone
personalized behavioral intervention for blood glucose control. Diabetes Care 2011 Sep;34(9):1934-1942 [FREE Full text]
[doi: 10.2337/dc11-0366] [Medline: 21788632]

Wilson JT, Hareendran A, Grant M, Baird T, Schulz UG, Muir KW, et al. Improving the assessment of outcomes in stroke:
use of a structured interview to assign grades on the modified Rankin Scale. Stroke 2002 Sep;33(9):2243-2246. [doi:
10.1161/01.str.0000027437.22450.bd] [Medline: 12215594]

Rabin R, de Charro F. EQ-5D: ameasure of health status from the EuroQol Group. Ann Med 2001 Jul;33(5):337-343. [doi:
10.3109/07853890109002087] [Medline: 11491192]

Sarfo F, Treiber F, Gebregziabher M, Adamu S, Patel S, Nichols M, et al. PINGS (Phone-Based Intervention Under Nurse
Guidance After Stroke): Interim Results of a Pilot Randomized Controlled Trial. Stroke 2018 Dec;49(1):236-239 [FREE
Full text] [doi: 10.1161/STROKEAHA.117.019591] [Medline: 29222227]

Sarfo FS, Treiber F, Gebregziabher M, Adamu S, Nichols M, Singh A, PINGS Team. Phone-based intervention for blood
pressure control among Ghanaian stroke survivors: A pilot randomized controlled trial. Int J Stroke 2018 Nov
22:1747493018816423. [doi: 10.1177/1747493018816423] [Medline: 30465630]

Hacke W, Kaste M, Bluhmki E, Brozman M, Davalos A, Guidetti D, ECASS Investigators. Thrombolysis with alteplase
3to 4.5 hours after acuteischemic stroke. N Engl JMed 2008 Sep 25;359(13):1317-1329. [doi: 10.1056/NEJM 0a0804656]
[Medline: 18815396]

Parikh RM, Robinson RG, Lipsey JR, Starkstein SE, Fedoroff JB, Price TR. Theimpact of poststroke depression on recovery
in activities of daily living over a 2-year follow-up. Arch Neurol 1990 Jul;47(7):785-789. [doi:
10.1001/archneur.1990.00530070083014] [Medline: 2357159]

Ayerbel, Ayis S, Crichton S, Wolfe CD, Rudd AG. The natural history of depression up to 15 years after stroke: the South
London Stroke Register. Stroke 2013 Apr;44(4):1105-1110. [doi: 10.1161/STROKEAHA.111.679340] [Medline: 23404719]
Wang S, Wang Y, Zhang Q, Wu S, Ng CH, Ungvari GS, et al. Cognitive behavioral therapy for post-stroke depression: A
meta-analysis. J Affect Disord 2018 Aug 01;235:589-596. [doi: 10.1016/j.jad.2018.04.011] [Medline: 29704854]

http://www.jmir.org/2020/2/e15377/ JMed Internet Res 2020 | vol. 22 | iss. 2 | €15377 | p. 10

(page number not for citation purposes)


https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-016-0356-6
http://dx.doi.org/10.1186/s12872-016-0356-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27596569&dopt=Abstract
http://dx.doi.org/10.1016/j.cjca.2016.08.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27956043&dopt=Abstract
http://www.ahajournals.org/doi/full/10.1161/JAHA.117.006371?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1161/JAHA.117.006371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28743788&dopt=Abstract
http://dx.doi.org/10.1185/03007991003670563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20199138&dopt=Abstract
http://dx.doi.org/10.1056/NEJM199512143332401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7477192&dopt=Abstract
http://dx.doi.org/10.1007/s40279-014-0142-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24497157&dopt=Abstract
http://dx.doi.org/10.1161/CIR.0000000000000232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26271892&dopt=Abstract
http://dx.doi.org/10.1016/j.cjca.2013.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23618507&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-159-3-201308060-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23922064&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD008776.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23543567&dopt=Abstract
http://europepmc.org/abstract/MED/21788632
http://dx.doi.org/10.2337/dc11-0366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21788632&dopt=Abstract
http://dx.doi.org/10.1161/01.str.0000027437.22450.bd
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12215594&dopt=Abstract
http://dx.doi.org/10.3109/07853890109002087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11491192&dopt=Abstract
http://europepmc.org/abstract/MED/29222227
http://europepmc.org/abstract/MED/29222227
http://dx.doi.org/10.1161/STROKEAHA.117.019591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29222227&dopt=Abstract
http://dx.doi.org/10.1177/1747493018816423
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30465630&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa0804656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18815396&dopt=Abstract
http://dx.doi.org/10.1001/archneur.1990.00530070083014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2357159&dopt=Abstract
http://dx.doi.org/10.1161/STROKEAHA.111.679340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23404719&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2018.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29704854&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Kimet d

38. LyKH, Topooco N, Cederlund H, Wallin A, Bergstrom J, Molander O, et al. Smartphone-Supported versus Full Behavioural
Activation for Depression: A Randomised Controlled Trial. PLoS One 2015;10(5):e0126559 [FREE Full text] [doi:
10.1371/journal .pone.0126559] [Medline: 26010890]

39. UhligK, Patel K, Ip S, KitsiosGD, Balk EM. Self-measured blood pressure monitoring in the management of hypertension:
a systematic review and meta-analysis. Ann Intern Med 2013 Aug 6;159(3):185-194. [doi:
10.7326/0003-4819-159-3-201308060-00008] [Medline: 23922064]

40. CieminsEL, AroraA, Coombs NC, Holloway B, Mullette EJ, Garland R, et al. Improving Blood Pressure Control Using
Smart Technology. Telemed J E Health 2018 Mar;24(3):222-228. [doi: 10.1089/tmj.2017.0028] [Medline: 28930497]

Abbreviations

BDI: Beck Depression Inventory-I|
BMI: body massindex

BP: blood pressure

DBP: diastolic blood pressure
EQ-5D: EuroQol-5 Dimensions
HRQoL: health-related quality of life
IRB: Ingtitutional Review Board
SBP: systolic blood pressure

Edited by G Eysenbach; submitted 06.07.19; peer-reviewed by M Nichols, L Chen; comments to author 29.08.19; revised version
received 24.10.19; accepted 15.12.19; published 27.02.20

Please cite as:

Kim DY, Kwon H, Nam KW, Lee Y, Kwon HM, Chung YS

Remote Management of Poststroke Patients With a Smartphone-Based Management System Integrated in Clinical Care: Prospective,
Nonrandomized, Interventional Sudy

J Med Internet Res 2020;22(2):€15377

URL: http://www.jmir.org/2020/2/e15377/

doi: 10.2196/15377

PMID: 32130140

©Do Yeon Kim, Hee Kwon, Ki-Woong Nam, Yongseok Lee, Hyung-Min Kwon, Young Seob Chung. Originally published in
the Journal of Medical Internet Research (http://www.jmir.org), 27.02.2020. Thisis an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
aswell asthis copyright and license information must be included.

http://www.jmir.org/2020/2/€15377/ JMed Internet Res 2020 | vol. 22 | iss. 2 | 15377 | p. 11
(page number not for citation purposes)

RenderX


http://dx.plos.org/10.1371/journal.pone.0126559
http://dx.doi.org/10.1371/journal.pone.0126559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26010890&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-159-3-201308060-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23922064&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2017.0028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28930497&dopt=Abstract
http://www.jmir.org/2020/2/e15377/
http://dx.doi.org/10.2196/15377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130140&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

