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Stroke; Objective: Stroke is a primary neurological disorder that exists in the world and causes both
Primary prevention; physical and mental disability. Based on WHO data, among 17 million new stroke cases, 7 million
Smartphone of them died from strokes. Indonesia’s Sample Registration System (SRS) in 2014 showed that

stroke was the main cause of death, which is 21.1% of all causes of death for all age groups. The
purpose of this study is to obtain more comprehensive information regarding the development
of mobile health application for primary prevention of stroke.

Methods: The design used is Literature review. Articles were collected through Cochrane, Sci-
ence Direct, Pubmed, Elseiver, Proquest (Links are from the library of unhas.ac.id) Pubmed,
WHO, CDC, Google Scholar. The keywords used were stroke, primary prevention, risk factor,
smartphone. After collecting the article then article synthesis was made.

Results: Based on the reading results of the article, it shows that the incidence of stroke
increased from year to year and became the main cause of disability and death. So it needs
prevention from upstream sector, in this case primary prevention, through the development of
mhealth applications using smartphones that can calculate the risk of strokes in 5 and 10 years.
By using the application, it can provide information about the dangers of stroke, risk factors
and how to overcome them.

Conclusion: The development of digital technology, application of stroke can effectively reduce
the incidence of stroke.
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Introduction

Stroke is a primary neurological problem in the world.
Stroke cases are growing from year to year. Obviously, a
cause of death and incapacity throughout the world. Stroke
has a boundless emotional and socio-economic impact on
patients, families, and health services."?

Although primary prevention efforts have been made,
stroke has remained a devastating disease in recent times.
At the beginning of the 21st century, the incidence of
age-standardized strokes in Europe ranges from 95 to
290/100,000 per year, with fatality rates for one month
ranging from 13 to 35%. Around 1.1 million Europeans suffer
strokes every year, and ischemic strokes cause around 80%
of cases. Even though global strokes are declining, the
level observed as a result of research suggests strategies
for increasing prevention. In addition, due to an aging
population, the total number of strokes is likely to rise
dramatically in the coming years: by 2025, 1.5 million
Europeans will suffer.>*

Stroke prevention is a top significance for public
health to reduce the growing global problem of stroke.
According to Inter-stroke studies show that there are
10 risk factors that recorded 88.1% all originated from
stroke. Many risk factors can be modified, therefore need
avoidance strategies. Both the individual and community
level.>7

Stroke happens because it is caused by a risk factor which
is known to be a risk factor for stroke i.e. there is something
that can be controlled and cannot be controlled. Risk factors
for stroke are more for the risk of lifestyle behavior.®° Risk
factors for stroke involve hypertension, diabetes mellitus,
hypercholesterolemia, carotid stenosis, and atrial fibrilla-
tion known as risk factors for stroke because clinical trials
have shown that treatment of this condition reduces the
frequency of stroke.”®

Hypertension and diabetes mellitus are risk factors
along with non-communicable diseases including stroke.”-"0
INTERSTROKE (International Case-Control Study of the Risk
Factors for Ischemic and Hemorrhagic Stroke) which eval-
uates the contribution of numerous risk factors to the
burden of stroke worldwide, concluded that hypertension
provides 34.6% PAF (Population Attributable Fractions) for
stroke.’"""

Along with the times, entering the digital era 4.0,
technological advances provide the latest revolutions for
stroke prevention through applications on smartphones.
Smartphone users in the world are growing day by day,
statistical data states the number of smartphone or smart-
phone users around the world from 2014 to 2020 increased.
In 2016, the number of smartphone users is estimated
to reach 2.1 billion. While the number of cellphone
users worldwide is expected to exceed five billion in
2019.

The successful application for stroke prevention, the
stroke riskometer application, was unconventional based
on data obtained from epidemiological studies. This
application permits prediction of a stroke of 5-10
years.'2"3

Method

Literature search procedure

Literature search was collected through Cochrane, Science
Direct, Pubmed, Elseiver, Proquest (Link from Unhas.ac.id
Library) Pubmed, WHO, CDC, Google Scholar. The key-
words used are stroke, primary prevention, risk factor,
smartphone. Later collecting the articles, an article is syn-
thesized. Articles used are from 2011 to 2019.

Based on the Preliminary Review, the incidence of stroke
is swelling and is a most important reason of disability and
henceforth to answer the problem Scientifically a literature
review is carried out with the procedures performed in the
preparation of this review literature, namely by

1. Gather information from various sources:

a. Journal; Articles found were related to the theme,
namely 2011-2019. Accessing international jour-
nals through Cochrane Central Science Direct,
Pubmed, Elseiver, Proquest (Link from the Library of
Unhas.ac.id) Pubmed, WHO, CDC, Google Scholar and
National Journal used as reference in accordance with
the theme, namely 2011-2019. Access the journal
through (Google Scholar) by entering Keywords:

1. Stroke: Articles that appear 72,516 selected
39 articles

2. Stroke Risk Factor (hypertension, diabetes melli-
tus, cholesterol stress, smoking, physical activity,
dietary habits): Articles that Appear 9780 selected
52 articles

3. Stroke, Intervention Primary prevention, risk fac-
tor: Articles that appear 91 selected 48 articles

4. Stroke, apps: Articles that appear 67 and are
selected 22

5. Stroke, culture: Articles that appear 606 and
selected 14

b. Report Online (Riskesdas) and access the Ministry of
Health’s web; References found 5 articles

c. Book; For theory there are some that are quoted
from books, and books used from 1980 to 2008 with
15 books.

2. Gather the material that has been obtained into Mende-
ley’s software

3. Making research synthesis from journals and other mate-
rials that have been obtained.

4. Conduct a review of the material obtained to ensure
that the Literature Review is carried out can improve
information about the research variables.

Results

Study selection

The search results in the selective database gave a overall
of 72,516 study articles written in English 2011-2019 about
stroke, matching the keywords that required to be analyzed.
Next, the articles are filtered by title, abstract, and key-
words; the remaining 175 articles were then revised founded
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Literature search was collected through Cochrane, Science Direct,
Pubmed, Elseiver, Proquest (Link from Unhas.ac.id Library) Pubmed,
WHO, CDC, Google Scholar

Search Results Combined (n = 72,516)

Articles screened on basis of tittle, abstract and keywords

Included Excluded
(n=175) (n =72,341)

Article screened on basis of their full text

Included (n = 47)

Excluded
(n=128)

Selected studies after scanning the

refence list of included articles

L2

Selection studies

(n=22)

Figure 1  Prisma flow diagram.

on their full text. A total of 47 articles were removed
because (most of them did not discuss the riskometer stroke
application and its implementation). Finally, a overall of
22 articles were selected in the review without other arti-
cles resulting from scanning the reference list. We can see
Fig. 1, prisma flow diagram.

Study characteristics

This section defines demographic data items from the 22
particular articles. The results of this study indicate that
22 studies recognized the use of the Smart Phone Applica-
tions as aorigin of Information on prevention primer Stroke,
especially to application is Stroke Riskometer Application.
Based on the reading results of the article, it shows
that the incidence of stroke increased from year to year
and became the main cause of disability and death. So
it needs prevention from upstream sector, in this case
primary prevention, through the development of mhealth
applications using smartphones that can calculate the risk
of strokes in 5 and 10 years. By using the application, it

can provide information about the dangers of stroke, risk
factors and how to overcome them.'

Discussion

Stroke cases are increasing from year to year and become a
major concern for the government. Stroke requires primary
prevention namely risk factors for stroke.® Stroke preven-
tion consists of two focuses on individuals and society. For
primary stroke prevention a recently developed application
called the Stroke Riskometer' has the potential to sugges-
tively increase stroke and CVD prevention at the separate
level. Based on the Framingham Heart Study stroke predic-
tion algorithm'®"” and improved to include seven additional
key risk factors that are very important for stroke (diet,
physical activity, waist-to-hip ratio, alcohol, psycho-social
stress, family history of heart attack, race/ethnicity), this
accessible Stroke Riskometer is able to provide an estimate
of the absolute risk of an individual stroke within the next 5
and 10 years for anyone from ages 20 to 90+ years.'%"*

The Stroke Riskometer™ Lite version has been approved
by the World Stroke Organization and the World Heart
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Federation. Both kinds of the application are accepted by
the World Federation of Neurology, the International Asso-
ciation of Neurology and Epidemiology, and by the Russian
National Association for Fighting Stroke. This application has
spread in 70 countries so far, and this list is growing day by
day. Given that around 1.75 billion people in the world have
their own smartphone-based stage, this smartphone has high
possible accessibility and gives people around the world per-
sonified data about stroke risk factors. The risk of stroke
can be assessed for numerous family members, as well as
elderly parents who sometimes do not use smartphones. To
give as many people as possible application accessibility, the
application has been interpreted into 20 languages. The Rus-
sian version of this application was edited by Prof. Varakin,
Dr. Kravchenko, Prof. Piradov and Dr. Gnedovskaya from the
Research Center of Neurology (Moscow).'®1°

Recent advances in smartphone technology, including
high processing power, storage, constant internet connec-
tion, modified notification methods, increased absorption
across the globe, and closeness to users, offer unique
opportunities to use this technology to improve health and
improve research capabilities. An easily accessible and cost-
effective risk valuation system is suitable for developing
countries and other regions where access to medical facili-
ties is limited, together with the elderly population where
smartphones are increasingly being used. The latest system-
atic review shows that mobile-based technology in LMICs
positively influences chronic disease management and clin-
ical outcomes.'”

The National Institute for Stroke and Applied Neuro-
sciences at AUT University in association with AUT Enterprise
Limited and the New Zealand Stroke Education (charity)
Trust recently advanced the Stroke Riskometer™ App.% The
Stroke Riskometer application is an application to improve
stroke prevention. In the application there are advanced
features that users can easily use.'? For example, people can
change the facts they put in the Stroke Riskometer to visu-
ally perceive the effects of changes in their risk of stroke.
Stroke Riskometer can also be used to approximation the
risk of recurrent stroke by people who have had a stroke or
TIA and to calculate their risk of having a heart attack in the
next 5 and 10 years. This can be used to monitor the devel-
opment of strokes and prevent heart attacks. Application
(version 1) is available free of charge.'

Stroke riskometer application concept

The concepts in the Stroke Riskometer™ App namely; part
4%0;

1. Translated into the 12 most used languages in the world.
The application translation into Mandarin has been done
in association with and under the direction of Prof. Wen-
zhi Wang (Beijing Neurosurgery Institute) and Prof. Hua
Fu (Health Communication Institute, Fudan University).
App calculates the risk of stroke 5 years and 10 years in
individuals aged 20-90 years and over. This is a personal-
ized assessment where individuals identify their own risk
factors linked with stroke."

2. There are 19 risk factors involved in the application:
age, sex, race/ethnicity, weight and height to calculate

body mass index, smoking, alcohol and fruit/vegetable
consumption, physical activity, stress, family history of
stroke or heart attack, systolic blood pressure, blood
pressure-lowering drugs, and the presence of diabetes
mellitus, heart or peripheral arterial disease, a history of
left ventricular hypertrophy, atrial fibrillation, demen-
tia or cognitive problems, traumatic brain injury, and
previous strokes or transient ischemic attacks.

Risk factors are incorporated into applications that cal-
culate the risk of suffering a stroke using an algorithm
advanced from the world-famous Framingham Heart
Study using risk factors used by leading experts around
the world.

3. Answering all questions on the App only takes about 2 min
and does not involve any laboratory tests.

4. The App provides estimates of not only complete but also
relative risk of stroke; therefore, it allows users to com-
pare their risk of having a stroke against someone of their
age and gender without additional separate risk factors,
thus representing a new paradigm in primary prevention
of stroke, 4151721

5. In addition, because this application is available on i0S
platforms (iPhone, iPad) and Android, this application has
the potential to be used by around 700 million Chinese
smartphone users, together with rural people who may
have limited access to health care facilities.'

The Stroke Riskometer App is anvery important tool in
spreading awareness about stroke, its risk factors and how
to overcome them, and, if used properly, can also signify
a significant breakthrough as a method of conducting epi-
demiological research on NCDs internationally.”

Using applications, people can be motivated to control
their risk factors and decrease their risk of stroke. Because
many stroke risk factors also increase the risk of other health
problems, this has additional potential to reduce the risk
of heart attack, dementia, and diabetes mellitus.?22*> The
Stroke Riskometer application has been validated10 against
two usually used stroke prediction algorithms (Framingham
and QStroke) and is endorsed by the World Stroke Organiza-
tion, the World Neurology Federation, and the International
Association on Neurology and Epidemiology. To be accessible
to as many people as possible, the Stroke Riskometer appli-
cation has been translated into 11 of the most commonly
used languages (Mandarin, Hindi, Spanish, Russian, Arabic,
Bengali, Portuguese, Malay, French, German, Japanese) cov-
ering more than 160 countries (5.6 billion people). The
smartphone-based platform means that the potential reach
of this application is huge. With around 1.75 billion people
in the world who have smartphones, 11 people worldwide
will have easy access to stroke risk and risk factors in their
own language. ™"

Preliminary evidence shows that the application seems
attractive to the individual concerned, because it empowers
them to know and manage their own risks and risk factors.
Regular and extensive custom of this application can be
as efficient as conventional population-based approaches,
because it allows identification and involvement in the pre-
vention of all individuals which even slightly increases the
risk of stroke and cardiovascular disease.'®
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Table 1

Advantages and disadvantages of stroke riskometer app.

Advantages

Disadvantages

User friendly

Risk factors are separated into lifestyle factors that you
can change such as diet, exercise, and risk factors
that you cannot change such as age

Gives a stroke risk compared to someone without
contributing risk factors

Scroll ruler to choose age, weight, height, etc. is not
user friendly

A reasonable level of personal health knowledge is
needed to enter risk factor information

Unable to access education and videos in the free
version.

137

Useful pictures to explain the signs and symptoms of a

stroke

User can click on the information icon that explains

terms such as what is the presentation of fresh fruits
and/or vegetables, the definition of regular exercise,

etc.

Table 2  Synthesis of Journal of Stroke Prevention Interventions using stroke riskometer apps.

No Authors/years Title Aims Methode Conclusion
1 Krishnamurthi Mobile Technology Feasibility of utilizing Randomized These findings support a full
et al., 2019 for Primary Stroke the Stroke Riskometer Controlled randomized controlled trial
Prevention App (App) to improve Trial to test the effectiveness of
stroke awareness and the Stroke Riskometer for
modify stroke risk primary stroke prevention
behaviors was
assessed to inform a
full randomized
controlled trial.
2 Authors: Primary stroke Describe the stroke Deskriptif Effective primary stroke
Feigin prevention in riskometer prevention is the only
et al., 2015 China - a new application solution to reduce stroke
approach burden; With the latest
advancements in
telecommunications and
cellular technology
(smartphone), the Stroke
Riskometer application will
allow for primary
prevention
of stroke and related health
conditions, which has the
potential to reach a large
portion of the Chinese
population and reduce the
burden of NCD in China
3. Liu et al., Mobile health as a To evaluate the Systematic Our meta-analysis supports
2017 viable strategy to effectiveness of Review that use of mHealth

enhance stroke

risk factor control:

a systematic
review and
meta-analysis

mHealth for stroke
risk factor control
through a systematic
review and
meta-analysis.

improves glycemic control
and smoking abstinence
rates.
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Table 2 (Continued)

No Authors/years Title Aims Methode Conclusion
4. Valery Prevention of We also suggest key priorities Reviews Stroke has been identified as one of the
L. Feigin, stroke: a strategic for the future, including prioritized NCDs by WHO and the UN
2016 global imperative  comprehensive prevention and, as a consequence, primary stroke
strategies that target people prevention is entering a new era in
at all levels of CVD risk; which these organizations must work
implementation of an together with government bodies,
integrated approach to medical systems and non-governmental
promote healthy behaviors organizations. Our hope is that the
and reduce health disparities; promotion and endorsement of new,
capitalizing on information more-effective approaches for the
technology to advance prevention of stroke and CVD, in
prevention approaches and combination with previously endorsed
techniques; and incorporation high-risk and population-wide
of culturally appropriate prevention strategies, will change
education about healthy current practice worldwide, thereby
lifestyles into standard saving millions of lives. By
education curricula early in life complementing cost-effective individual
health-care interventions with
population-wide prevention strategies,
we could make a substantial impact
on the global NCD epidemic148
5. Valery L Primary We overview the gaps in, Literature We emphasize that for primary stroke
Feigin prevention of and pros and cons of, Review prevention to be effective, the focus
et al., 2017 cardiovascular population-wide and high-risk should be shifted from high-risk
disease through prevention strategies. We prevention to prevention at any level of
population-wide suggest that motivating and CVD risk, with the focus on behavioral
motivational empowering people to reduce risk factors. Such a motivational
strategies: insights their risk of having a population-wide strategy could open a
from using stroke/CVD by using new page in primary prevention of not
smartphones in increasingly used smartphone only stroke/CVD but also other
stroke prevention technologies would bridge the non-communicable disorders worldwide.
gap in the population-wide and
high-risk prevention strategies
and reduce stroke/CVD burden
worldwide.
6. ValeryL Primary stroke Identifying the causes of the Literature Incorporating widely accessible,
Feigin, 2016 prevention needs failure in primary stroke and Review motivational, educational, affordable
overhaul CVD prevention on individual and validated mobile technologies for
and population levels and the primary prevention (such as the Stroke
most promising strategies to Riskometer app) into health systems
improve the situation is the for use by health professionals and lay
first step in combating these people offers a promising way to
leading causes of disease enhance primary stroke/CVD prevention
burden in the world. strategies
7. Priya Parmar The Stroke explore the validity of the app The The Stroke Riskometer™ is comparable
etal., 2014 Riskometer™ App: for predicting the risk of stroke ARCOS in performance for stroke prediction
Validation of a compared with current best study with FSRS and QStroke. All three

data collection
tool and stroke
risk predictor

methods.

algorithms performed equally poorly

in predicting stroke events. The Stroke
Riskometer™ will be continually
developed and validated to address the
need to improve the current stroke risk
scoring systems to more accurately
predict stroke, particularly by
identifying robust ethnic/race ethnicity
group and country specific risk factors.
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Advantages and disadvantages of stroke riskometer
applications

Each application has advantages and disadvantages, the
following are advantages and disadvantages of a stroke
riskometer application (Table 1), some articles which
research using the stroke riskometer application can be seen
in the Synthesis Journal (Table 2).

The stroke riskometer application is an intervention
medium, with overall positive feedback. The stroke riskome-
ter application can prevent strokes because this application
has a section to educate people about the symptoms and
warning signs of a stroke and what to do if there are symp-
toms/signs of this. This section uses faces, arms, speech,
time messages, strategies that have proven effective in
reducing time for hospitalization. In addition, users have the
choice to email their stroke risk assessment results to people
of they choose, and they also have the choice to share their
experiences using the application through social media. Pre-
liminary evidence shows that this application is interesting
to the individual concerned because it permits them to know
and manage their own risks and risk factors.?"?” The use
of this application on a regular and extensive basis can be
as efficient as a conventional population-based approach
because it allows identification and involvement in preven-
tion of all individuals who even have a slightly improved risk
of stroke and CVD. We also encourage health professionals to
use the application in their daily practice.'*"” The develop-
ment of the digital technology, the application about stroke
using can effectively reduce the incidence of stroke.

Conflict of interest

The authors declare no conflict of interest.

Acknowledgments

The work was supported by Faculty of Public Health,
Hasanuddin University.

References

1. Feigin VL, Roth GA, Naghavi M, Parmar P, Krishnamurthi R, Chugh
S, et al. Global burden of stroke and risk factors in 188 coun-
tries, during 1990-2013: a systematic analysis for the Global
Burden of Disease Study 2013. Lancet Neurol. 2016;15:913-24,
http://dx.doi.org/10.1016/5S1474-4422(16)30073-4.

2. Mansfield A, Inness EL, Mcilroy WE. Stroke. Handb Clin Neurol.
2018;159:205-28.

3. Lackland DT, Roccella EJ, Deutsch A, Fornage M, George MG,
Howard G, et al. Factors influencing the decline in stroke
mortality: a statement from the American Heart Associa-
tion/American Stroke Association. Biology. 2014;45:315-53.
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5995123/pdf/nihms842255. pdf

4, Katan M, Luft A. Global burden of stroke. Semin Neurol.
2018;38:208-11.

5. Spence JD. Stroke prevention in the high-risk patient. Expert
Opin Pharmacother. 2007;8:1851-9.

6. Salinas J, Schwamm LH. Behavioral interventions for stroke pre-
vention. Stroke. 2017;48:1706-14.

7. Persson CU, Svardsudd K, Rusek L, Blomstrand C, Blomstrand
A, Welin L, et al. Determinants of stroke in a general male
population. Stroke. 2018;49:2830-6.

8. Sakakibara BM, Kim AJ, Eng JJ. A systematic review and
meta-analysis on self-management for improving risk factor
control in stroke patients. Int J Behav Med. 2017;24:42-53,
http://dx.doi.org/10.1007/s12529-016-9582-7.

9. Alloubani A, Saleh A, Abdelhafiz I. Hypertension and diabetes
mellitus as a predictive risk factors for stroke. Diabetes Metab
Syndr Clin Res Rev. 2018;12:577-84.

10. Endres M, Heuschmann PU, Laufs U, Hakim AM. Primary pre-
vention of stroke: blood pressure, lipids, and heart failure. Eur
Heart J. 2011;32:545-55.

11. lacoviello L, Bonaccio M, Cairella G, Catani MV, Costanzo S,
D’Elia L, et al. Diet and primary prevention of stroke: system-
atic review and dietary recommendations by the ad hoc Working
Group of the Italian Society of Human Nutrition. Nutr Metab
Cardiovasc Dis. 2018;28:309-34.

12. Parmar P, Krishnamurthi R, Ikram MA, Hofman A, Mirza SS,
Varakin Y, et al. The stroke riskometer™ app: validation of
a data collection tool and stroke risk predictor. Int J Stroke.
2015;10:231-44.

13. Feigin VL, Norrving B, Mensah GA. Primary prevention of
cardiovascular disease through population-wide motivational
strategies: insights from using smartphones in stroke preven-
tion. BMJ Glob Heal. 2017;2:1-10.

14. Krishnamurthi R, Hale L, Barker-Collo S, Theadom A, Bhat-
tacharjee R, George A, et al. Mobile technology for primary
stroke prevention. Stroke. 2018;50:196-8.

15. Feigin VL, Wang W, Fu H, Liu L, Krishnamurthi R, Bhattacharjee
R, et al. Primary stroke prevention in China - a new approach.
Neurol Res. 2015;37:378-80.

16. Feigin VL, Norrving B. A new paradigm for primary prevention
strategy in people with elevated risk of stroke. Int J Stroke.
2014;9:624-6.

17. Feigin VL, Krishnamurthi R, Bhattacharjee R, Parmar P,
Theadom A, Hussein T, et al. New strategy to reduce the global
burden of stroke. Stroke. 2015;46:1740-7.

18. Feigin VL, Varakin YY, Kravchenko MA, Piradov MA, Tanashyan
MM, Gnedovskaya EV, et al. A new approach to stroke prevention
in Russia. Hum Physiol. 2016;42:854-7.

19. Feigin VL, Norrving B, George MG, Foltz JL, Roth GA, Mensah
GA. Prevention of stroke: a strategic global imperative. Nat Rev
Neurol. 2016;12:501-12.

20. Feigin VL. Primary stroke prevention needs overhaul. Int J
Stroke. 2017;12:5-6.

21. Dubey D, Amritphale A, Sawhney A, Amritphale N, Dubey P,
Pandey A. Smart phone applications as a source of information
on stroke. J Stroke. 2014;16:86-90.

22. Zhang S, Zhang W, Zhou G. Extended risk factors for stroke
prevention. J Natl Med Assoc. 2019;111:447-56, http://dx.doi.
org/10.1016/j.jnma.2019.02.004.

23. Lin CY, Wu TF, Hou WH. The effect of health educational App
on improving stroke related knowledge and quality of life in
patients with stroke: a randomized controlled trial. Ann Phys
Rehabil Med. 2018;61(2018):e521-2.

24. Liu S, Feng W, Chhatbar PY, Liu Y, Ji X, Ovbiagele B.
Mobile health as a viable strategy to enhance stroke
risk factor control: a systematic review and meta-analysis.
J Neurol Sci. 2017;378:140-5, http://dx.doi.org/10.1016/
j.jns.2017.04.050.

25. Kalkonde YV, Alladi S, Kaul S, Hachinski V. Stroke prevention
strategies in the developing world. Stroke. 2018;49:3092-7.

26. Pandian JD, Gall SL, Kate MP, Silva GS, Akinyemi RO, Ovbi-
agele BIl, et al. Prevention of stroke: a global perspective.
Lancet. 2018;392(10154):1269-78, http://dx.doi.org/10.1016/
S0140-6736(18)31269-8.

27. Hill VA, Towfighi A. Modifiable risk factors for stroke and strate-
gies for stroke prevention. Semin Neurol. 2017;37:237-58.


dx.doi.org/10.1016/S1474-4422(16)30073-4
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0155
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5995123/pdf/nihms842255.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5995123/pdf/nihms842255.pdf
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0165
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0170
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0175
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0180
dx.doi.org/10.1007/s12529-016-9582-7
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0190
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0195
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0200
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0205
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0210
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0215
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0220
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0225
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0230
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0235
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0240
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0245
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0250
dx.doi.org/10.1016/j.jnma.2019.02.004
dx.doi.org/10.1016/j.jnma.2019.02.004
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0260
dx.doi.org/10.1016/j.jns.2017.04.050
dx.doi.org/10.1016/j.jns.2017.04.050
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0270
dx.doi.org/10.1016/S0140-6736(18)31269-8
dx.doi.org/10.1016/S0140-6736(18)31269-8
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280
http://refhub.elsevier.com/S1130-8621(20)30071-1/sbref0280

	Primary prevention of stroke through development of mobile health application
	Introduction
	Method
	Literature search procedure

	Results
	Study selection
	Study characteristics

	Discussion
	Stroke riskometer application concept
	Advantages and disadvantages of stroke riskometer applications

	Conflict of interest
	Acknowledgments
	References


