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A mobile health application that supports a
patient centered approach to cardiovascular
risk management

Check for updates

Digital health tools have the potential
to support patients in managing their
chronic diseases. Recently, Ullrich and
colleagues (2025) introduced
PreventiPlaque, a mobile health
application that provides patients with
up-to-date ultrasound images of their
carotid plaques and tracks their
lifestyle habits. Through a randomized
controlled trial, the authors provide
evidence of PreventiPlaque’s efficacy
in improving patients’ cardiovascular
risk profiles. This study highlights the
potential fordigitalhealth interventions
to provide personalized health
information to patients and empower
them to take actionable steps to
improve their cardiovascular health.

C
ardiovascular disease remains the
leading cause of mortality
worldwide1. Cardiovascular risk fac-
tor management, including the

treatment of hypertension, dyslipidemia, and
diabetes, along with lifestyle modifications such
as eating a healthy diet, regular physical activity,
and smoking cessation, are critical to prevent-
ing adverse cardiovascular events2. However,
long-term adherence to optimal lifestyle and
medical management of cardiovascular risk
factors can be challenging for patients due to
inadequate health education, insufficient
motivation, and/or financial challenges, among
other factors3.
Digital health interventions may help

patients overcome those barriers via self-
empowerment, allowing patients to take a
more active role in managing their chronic
conditions4. Recently, Ullrich and colleagues
conducted a clinical trial to evaluate the Pre-
ventiPlaquemobile health application, designed
to support the patient-centred management of
cardiovascular risk factors5. In this article, we
highlight key findings fromUllrich et al.’s study
and discuss the potential for digital health

interventions to empower patients in managing
their chronic diseases.

The PreventiPlaquemobile health
application
As described by Ullrich and colleagues, Pre-
ventiPlaque is an application that patients canuse
on their own smartphones5. It compiles up-to-
date ultrasound images of patients’ carotid pla-
ques captured during routine clinical follow-up
visits. Carotid plaque burden is highlighted on
the images, allowing patients to monitor the
progression of their atherosclerotic disease5.
Carotid plaques were likely chosen as the focal
point because they generally provide a good
representation of a patient’s overall athero-
sclerotic burden and are relatively easy to capture
longitudinally and non-invasively through
ultrasound6. Additionally, PreventiPlaque
enables patients to track their physical activity,
diet,medication adherence, and smokinghabits5.
Patients, generally in consultation with their
clinicians, set daily goals for each category and
once all the tasks are completed, there is a colour
change from red to green, which incentivizes
them to reach their goals in an interactive, game-
like format5. Thismaymotivate patients to take a
more active approach in optimizing their lifestyle
habits to reduce their atherosclerotic burden,
thereby improving their cardiovascular health5.

Key findings from the PreventiPlaque
clinical trial
Ullrich and colleagues performed a single-
centre randomized controlled trial in Germany
to evaluate the impact of PreventiPlaque usage
on cardiovascular risk profiles5. The authors
recruited 240 patients with atherosclerotic car-
diovascular disease, including coronary, per-
ipheral, and cerebrovascular disease5.
Ultrasound evidence of carotid atherosclerotic
plaque was required for study inclusion5. The
authors randomly allocated 121 patients to the
intervention group and 119 patients to the
control group5. The intervention group was
given access to PreventiPlaque and received
instructions on using the application, while the
control group did not have access to

PreventiPlaque5. Both groups received optimal
guideline-directed medical treatment and
underwent carotid ultrasound examinations at
their 3-, 6-, 9-, and 12 month follow-up visits, a
routine practice at the study centre5. The pri-
mary outcome was the change in patients’ car-
diovascular risk profiles over a 12-month
period, as measured by Systematic Coronary
Risk Evaluation 2 (SCORE2)7. SCORE2 esti-
mates the 10-year risk of cardiovascular disease
by considering multiple factors, including the
patient’s age, sex, smoking habits, cholesterol
levels, and systolic blood pressure7. The authors
found that SCORE2 risk decreased significantly
over the study period in the intervention group
but not the control group5. In the intervention
group, the authors also found a significant
decrease in low-density lipoprotein cholesterol
and systolic blood pressure and an increase in
medication adherence and quality of life5.

Implications of PreventiPlaque
The combination of visually-depicted persona-
lized health information and goal-directed
tracking of lifestyle habits is a unique advantage
of digital health applications likePreventiPlaque5.
Specifically, the image depicted is simply an
ultrasound image of a patient’s carotid plaque
with the plaque burden highlighted; however, the
consistent and real-time access to this image
along with tracking of daily habits likely con-
tributed to the high level of patient engagement
and behaviour change associated with Pre-
ventiPlaque. In essence, PreventiPlaque can be
described as a multimodal patient engagement
application with both a visual depiction of pro-
gress and interactive tracking of daily habits. By
demonstrating a significant reduction in
SCORE2 risk over a 12-month period associated
with the use of PreventiPlaque, Ullrich and col-
leagues highlight the important potential for this
technology to empower patients to improve their
cardiovascular health5. Notably, many papers
report the development of a digital health inter-
vention, but few rigorously evaluate their clinical
impact8. Through a randomized controlled trial,
the authors provide convincing evidence of the
efficacy of a mobile health application in

npj Digital Medicine |           (2025) 8:150 1

12
34

56
78

90
():
,;

12
34

56
78

90
():
,;

http://crossmark.crossref.org/dialog/?doi=10.1038/s41746-025-01549-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41746-025-01549-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41746-025-01549-7&domain=pdf
www.nature.com/npjdigitalmed


improving cardiovascular risk profiles5. This
study represents a significant advancement in
digital health research.

Limitations of PreventiPlaque
AlthoughPreventiPlaquehas important potential
for clinical impact, several limitations should be
acknowledged5.
1. It is unclear how PreventiPlaque influenced

patient behaviours and improved SCORE2
risk5. For example,PreventiPlaqueusagewas
not associated with increased self-reported
physical activity levels5. Future qualitative
studies are needed to assess patients’
experiences with the technology, including
how they used the application and how it
influenced their behaviours. This may help
identify key elements of digital health
interventions that significantly impact
patients’ behaviours and outcomes9.

2. A key component of PreventiPlaque is a
visual depiction of the patient’s carotid pla-
que burden5. Although carotid plaque is
associated with systemic atherosclerosis, it
may not be fully correlated with plaque
severity in other arterial beds10. For example,
a patient may have low carotid plaque bur-
den, but significant coronary plaque burden,
putting them at elevated risk of heart
attacks10. PreventiPlaque may falsely reas-
sure such a patient; therefore, it would be
prudent for future mobile health applica-
tions of this type to capture plaqueburden in
multiple arterial beds11. Additionally, visual
interpretation of the carotid plaque by the
patient may be subjective. Similarly, most of
the behavioural tracking, including physical
activity, is self-reported, leading to another
potential avenue for bias. Therefore, incor-
poration of more objective tracking meth-
ods, including the use of wearable
technologies that can accurately track
quantifiable measures such as step counts,
may increase the objectivity of the tool.

3. PreventiPlaque is in German and requires
patients tohave smartphones touse it5. These
barriers may limit accessibility, which could
be addressed through translation to other
languages and technological interfaces such
as computers, televisions, and other devices.

4. The real-time transfer of carotid plaque
images from ultrasound reports to Preventi-
Plaque likely requires integration with elec-
tronic medical records (EMR). However,
there are over 50 different EMR’s used in
Germany and many more globally12. This
may make the routine use of PreventiPlaque
challenging. Digital health applications of
this nature require careful consideration of

EMR integration strategies to increase their
potential for broad, real-world impact13.
Specifically, these applications should be
designed to function across different EMR
systems13.

5. The clinical trial demonstrated robust effi-
cacy over a 12-month follow-up period;
however, it is important to note the potential
for effect decay over time with patient
engagement interventions14. Given that the
management of chronic diseases generally
requires a lifelong commitment to beha-
vioural changes, it will be important to
continue studying the long-term effective-
ness of PreventiPlaque.

Conclusions
Through a randomized controlled trial, Ullrich
and colleagues provide evidence of the efficacy of
PreventiPlaque in improving cardiovascular risk
profiles5. This study highlights the potential for
digital health applications to provide patients
with personalized health information and
empower them to take actionable steps to
improve their cardiovascular health5. Although
potential improvements could be made to Pre-
ventiPlaque’s utility, accessibility, and explain-
ability, this technology and its robust evaluation
represents a significant step forward in support-
ing the routine use of digital health technologies
to facilitate patient-centred management of their
chronic diseases.

Data availability
No datasets were generated or analysed during
the current study.

Ben Li1,2 , Kimia Heydari3,
Elizabeth J. Enichen3 & Joseph C. Kvedar3
1DivisionofVascularSurgery,UniversityofToronto,
Toronto,ON,Canada. 2TemertyCentre forArtificial
Intelligence Research and Education in Medicine,
University of Toronto, Toronto, ON, Canada.
3Harvard Medical School, Boston, MA, USA.

e-mail: benx.li@mail.utoronto.ca

Received: 3 February 2025; Accepted: 3
March 2025;

References
1. Di Cesare, M. et al. The Heart of the World.Glob. Heart 19, 11

(2024).
2. Rippe, J. M. Lifestyle Strategies for Risk Factor Reduction,

Prevention, and Treatment of Cardiovascular Disease. Am.
J. Lifestyle Med. 13, 204–212 (2018).

3. Baryakova, T.H., Pogostin, B. H., Langer, R. &McHugh,K. J.
Overcoming barriers to patient adherence: the case for
developing innovative drug delivery systems.Nat. Rev. Drug
Discov. 22, 387–409 (2023).

4. Doyle, J. et al. A Digital Platform to Support Self-
management of Multiple Chronic Conditions (ProACT):
Findings in Relation to Engagement During a One-Year
Proof-of-Concept Trial. J. Med. Internet Res. 23, e22672
(2021).

5. Ullrich,G.et al. Impactof visual presentationof atherosclerotic
carotid plaque on cardiovascular risk profile using mHealth
technologies. Npj Digit. Med. 8, 1–9 (2025).

6. Song, P. et al. Global and regional prevalence, burden, and
risk factors for carotid atherosclerosis: a systematic review,
meta-analysis, and modelling study. Lancet Glob. Health 8,
e721–e729 (2020).

7. SCORE2 working group and ESC Cardiovascular risk
collaboration. SCORE2 risk prediction algorithms: new
models to estimate 10-year risk of cardiovascular disease in
Europe. Eur. Heart J. 42, 2439–2454 (2021).

8. Murray, E. et al. Evaluating digital health interventions: key
questions and approaches. Am. J. Prev. Med. 51, 843–851
(2016).

9. Mair, J. L. et al. Effective Behavior Change Techniques in
Digital Health Interventions for the Prevention or
Management of Noncommunicable Diseases: An Umbrella
Review. Ann. Behav. Med. 57, 817–835 (2023).

10. Sondore, D. et al. Association between carotid and coronary
atherosclerotic plaque morphology: a virtual histology
intravascular ultrasound study. J. Clin. Transl. Res. 9,
253–260 (2023).

11. Tarkin, J. M. et al. Imaging Atherosclerosis. Circ. Res. 118,
750–769 (2016).

12. Fuhrmann, L. & Schargus, M. National survey of user-
reported usability of electronic medical record software in
ophthalmology in Germany. Graefes Arch. Clin. Exp.
Ophthalmol. Albrecht Von Graefes Arch. Klin. Exp.
Ophthalmol. 261, 3325–3334 (2023).

13. FunesHernandez,M. et al. Design and Implementation of an
Electronic Health Record-Integrated Hypertension
Management Application. J. Am. Heart Assoc. 13, e030884
(2024).

14. Candio, P. et al. Modelling decay in effectiveness for
evaluation of behaviour change interventions: a tutorial for
public health economists. Eur. J. Health Econ. 23,
1151–1157 (2022).

Acknowledgements
This editorial did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Author contributions
B.L. wrote the first draft of themanuscript. K.H., E.J.E., and J.C.K.
provided critical revisions. All authors have read and approved of
the final manuscript.

Competing interests
J.C.K. is the editor-in-chief of npj Digital Medicine. All other
authors declare no competing interests.

OpenAccess This article is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International
License, which permits any non-commercial use, sharing,
distribution and reproduction in anymediumor format, as long as
you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and
indicate if you modified the licensed material. You do not have
permission under this licence to share adapted material derived
from this article or parts of it. The images or other third party
material in this article are included in the article’s Creative
Commons licence, unless indicated otherwise in a credit line to
the material. If material is not included in the article’s Creative
Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need
to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/
by-nc-nd/4.0/.

© The Author(s) 2025

npj | digitalmedicine Editorial

npj Digital Medicine |           (2025) 8:150 2

mailto:benx.li@mail.utoronto.ca
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.nature.com/npjdigitalmed

	A mobile health application that supports a patient centered approach to cardiovascular risk management
	The PreventiPlaque mobile health application
	Key findings from the PreventiPlaque clinical trial
	Implications of PreventiPlaque
	Limitations of PreventiPlaque
	Conclusions
	Data availability
	References
	Acknowledgements
	Author contributions
	Competing interests




