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Introduction

Challenges of traditional lifestyle  
management for cardiovascular disease
Cardiovascular disease (CVD) is the leading 
cause of death in both developed and developing 

countries. In 2019, CVD was the cause of 46.74% 
and 44.26% of deaths in rural and urban areas, 
respectively.1 Dyslipidemia is a major risk factor 
for CVD, leading to atherosclerosis and increased 
morbidity and mortality from coronary heart  
disease and ischemic stroke.2 With economic 
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Abstract
Background: In recent decades, the prevalence of dyslipidemia, especially high low-density 
lipoprotein cholesterol (LDL-C), has risen sharply in China. Although lifestyle interventions 
are important, traditional face-to-face approaches have limitations. Digital Therapeutics (DTx) 
can provide an effective solution by delivering remote medical interventions to patients via 
software and hardware, thereby optimizing existing clinical treatment methods with enhanced 
convenience and accessibility.
Objectives: This study aims to explore the current evidence on the effect of lifestyle 
intervention-based Digital Therapeutics (LI-DTx) on high LDL-C, and to analyze their 
advantages and disadvantages.
Eligibility criteria: This scoping review examines clinical studies assessing the effects of DTx 
on LDL-C levels. Papers were included in the final analysis if there was evidence that DTx had 
effects on lowering LDL-C levels.
Sources of evidence: Papers that were published between January 2014 and December 2023 
were included in the PubMed database.
Charting methods: Data extracted from the publications included country, year, study type, 
study population, sample size, study duration, intervention, and changes in LDL-C level.
Results: A total of 23 target literature were identified. Twenty-one studies confirmed that 
LI-DTx could optimize the LDL-C level through remote lifestyle interventions such as diet, 
exercise, medication, and health education, of which 14 studies reported a significant reduction 
in LDL-C level (p < 0.05). In the future, the development and design of DTx will need to improve 
intelligence, personalization, applicability, real-time performance, and data security; integrate 
with traditional healthcare systems; facilitate multidisciplinary collaboration in dyslipidemia 
management; and enhance long-term patient engagement with DTx platforms.
Conclusion: LI-DTx may offer a more effective and sustainable solution for LDL-C 
management, although several challenges remain. Further randomized controlled clinical 
trials are needed to provide scientific support for its efficacy and safety.
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development, the prevalence of dyslipidemia in 
Chinese adults is increasing.3 The ESC guideline 
on dyslipidemia provides advice on improving 
health through lifestyle changes.4 Eating plant 
foods rich in monounsaturated fats may benefit 
heart health and blood glucose regulation.5,6 
Regular aerobic exercise has a beneficial effect on 
lipid levels.7 In patients with familial hypercholes-
terolemia, losing 1 kg of weight can lower LDL-C 
levels by about 0.8 mg/dL.8 Lifestyle factors that 
affect LDL-C levels include diet, exercise, smok-
ing, and alcohol consumption.9 However, current 
lifestyle interventions are mainly delivered in the 
traditional face-to-face format with limited effec-
tiveness. In China, traditional lifestyle interventions 
often face several challenges, including low patient 
adherence, limited access to healthcare facilities, 
and a lack of personalized interventions, making it 
difficult to achieve sustained behavior change. 
Research by Kelly et al.7 shows that although die-
tary changes and regular physical activity can effec-
tively improve lipid profiles, their impact is often 
undermined due to poor adherence and inadequate 
follow-up support. Digital Therapeutics (DTx) 
offer a transformative solution by using technology 
to provide remote, personalized, and real-time 
interventions. Smartphones and other mobile 
devices can be used to deliver healthcare and life-
style interventions. DTx allow for feedback and 
tailored interventions at an individual level.10 
This heralds a new era of lifestyle intervention, 
potentially targeting patients who are no longer 
constrained by time and space. A systematic 
review of mobile health technologies to promote 
physical activity and reduce sedentary behavior in 
the workplace found that about two-thirds of the 
studies reported a significant impact on reducing 
weight and total cholesterol.11

The concept, characteristics, and  
clinical significance of DTx
DTx are digital health solutions that provide 
evidence-based, software-driven therapeutic 
interventions for the prevention and manage-
ment of medical disorders or diseases.12 DTx 
have the following characteristics13: (1) 
Software-driven. Software plays a central role in 
DTx, helping patients interact with healthcare 
services and making healthcare more accessible. 
(2) Evidence-based. DTx are grounded in evi-
dence-based medicine and follow standards for 
clinical evidence throughout the product life 
cycle. (3) Disease-specific interventions. DTx 

can improve a patient’s health or slow down the 
progression of a disease. Advanced internet 
and information technologies, such as artifi-
cial intelligence (AI), cloud computing, intel-
ligent sensors, and wearable device technologies, 
have been integrated into digital therapy.14–17 
Through software that enables remote patient 
interventions, DTx help to relieve the heavy 
workload of healthcare professionals. Currently, 
DTx have been used in various areas of diseases, 
including cardiovascular, metabolic, respira-
tory, oncological, psychosomatic, and ophthal-
mic conditions.18–23 The United States, Japan, 
Germany, and other countries have approved 
several DTx products, including Parallel™ (for 
IBS), Somryst® (for insomnia), Smartinhaler™ 
(for COPD), CureApp SC® (for smoking cessa-
tion), CureApp HT® (for hypertension), 
Zanadio® (for obesity), Rehappy® (for stroke), 
and ESYSTA® (for diabetes).24–26 While the 
commercial future of DTx remains uncertain, 
their clinical value is undoubtedly positive.

Objectives of this study
Current evidence suggests that lifestyle interven-
tion-based Digital Therapeutics (LI-DTx) can 
effectively reduce LDL-C levels, though studies 
vary in intervention types and outcomes. This 
scoping review aims to examine and summarize 
the existing evidence on the effects of LI-DTx on 
LDL-C levels. It also seeks to identify potential 
limitations or real-world barriers to the adoption 
of LI-DTx, especially in populations with lower 
technological access.

Methods
This study was conducted and reported in accord-
ance with the PRISMA statement (Supplemental 
Material).27 A comprehensive literature search of 
the PubMed database was conducted to include 
studies published from January 2014 to December 
2023.

Search strategy: Keywords “digital, remote, inter-
net, smartphone, mobile, app, mHealth, eHealth, 
self-management,” “LDL-C, low-density lipo-
protein cholesterol,” and “lifestyle, diet, physical 
activity, exercise, smoking, drinking, alcohol” 
were used. Articles related to the effect of LI-DTx 
on LDL-C levels were collected and analyzed. 
English language studies published from 2014 to 
2023 were included in this review.
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Eligibility criteria: All studies assessing the effects 
of DTx on LDL-C were included. Included stud-
ies were published in English-language peer-
reviewed journals that assessed the effectiveness 
of DTx interventions in modulating LDL-C as 
one of the primary or secondary outcomes and 
used mobile apps (Android or iOS) or web-based 
mobile apps, digital sensors, AI devices, etc., as 
interventions or as part of interventions.

Selection process: Studies were screened at several 
stages using inclusion and exclusion criteria. 
First, all titles and abstracts were screened to 
remove irrelevant studies. Then, full-text copies 
of all potentially relevant articles were obtained. 
The full text of the paper was also obtained if the 
abstract was insufficient to determine eligibility. 
Next, full-text articles were screened and excluded 
if they did not meet the inclusion criteria. Two 
authors independently screened and evaluated all 
titles, abstracts, and full texts. Disagreements 
between the two authors were resolved through 
discussion, and consensus was reached.

Data collection process: Data extraction was per-
formed independently by two authors using a 
data extraction form. Information about the 
source, experimental design, and results of each 
of the selected studies was extracted.

Results

Search results
The initial literature search yielded 406 relevant 
articles published between 2014 and 2023. After 
screening titles and abstracts, 363 articles were 
excluded for failing to meet inclusion criteria. 
Full-text reviews were conducted for the remain-
ing 43 articles, of which 20 were excluded for 
various reasons: nonclinical studies (6), no DTx 
interventions (2), no assessment of DTx efficacy 
(2), and no LDL-C in outcomes (10). This pro-
cess resulted in a final inclusion of 23 articles for 
the review. The detailed literature screening pro-
cess is presented in Figure 1.

The 23 included studies28–50 consisted of 14 ran-
domized controlled trials (RCTs), 5 single-arm 
studies, and 4 non-RCTs (Table 1). Fourteen 
studies28–41 reported a significant reduction in 
LDL-C levels (p < 0.05), 7 studies42–48 showed a 
reduction that was not statistically significant 

(p > 0.05), and 2 studies49,50 reported no reduc-
tion. The aforementioned studies were published 
in English-language, peer-reviewed academic 
journals. These publications assessed the effec-
tiveness of DTx interventions in lowering LDL-
C. The interventions included software in the 
form of mobile applications or mobile-responsive 
web applications, as well as hardware, such as 
digital sensors or AI devices.

Proven effect of LI-DTx on LDL-C
For better understanding, the 21 studies with posi-
tive results were categorized into three main inter-
vention types: single intervention, multifaceted 
interventions, and comprehensive interventions.

Effect of single LI-DTx on LDL-C
Effect of dietary-related LI-DTx on LDL-C.  A 

digital nutrition platform called Foodsmart28 was 
used to provide personalized dietary recommen-
dations to patients with dyslipidemia. Foodsmart 
promotes healthy eating habits through nutrition 
education, personalized recipe suggestions, and 
integrated food ordering services. Results showed 
improvements in participants’ lipid levels, with 
HDL-C increasing by 38.5%, total cholesterol 
decreasing by 6.8%, cholesterol ratio decreas-
ing by 20.9%, LDL-C decreasing by 12.9%, 
N-HDL-C decreasing by 7.8%, and triglycerides 
decreasing by 10.8%.28

Effect of exercise-related LI-DTx on LDL-C.  In 
an 8-week follow-up study of a virtual Internet-
based physical activity motivation program for 
road maintenance workers, highly educated work-
ers showed significant reductions in total choles-
terol and LDL-C.29 In a real-world study,30 258 
referred veterans received a digital health inter-
vention consisting of telecardiac rehabilitation, 
a 3-month structured home exercise program, 
multi-component counseling, a commercial 
smartphone app, and a wearable activity tracker. 
There was a significant improvement in LDL-C 
at 3 months (p < 0.01).

Effect of multifaceted LI-DTx on LDL-C.  Multifac-
eted lifestyle interventions refer to interventions 
from two or more lifestyle aspects.

Effect of LI-DTx containing diet and exercise on 
LDL-C.  Several studies have demonstrated posi-
tive outcomes from DTx strategies integrating 
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diet, exercise, and other lifestyle modifications. A 
smartphone application based on Japanese health 
guidance reduced LDL-C levels in HIV-positive 
men.31 A 12-week digital cardiac rehabilitation 
program helped patients achieve guideline-rec-
ommended lifestyle, medical, and treatment tar-
gets.32 A 9-month Dutch digital health program 
significantly reduced cholesterol levels, with 61% 
of participants showing improvements in LDL-
C.33 For high-risk cardiovascular patients, a digi-
tal intervention led to reduced ASCVD scores 
and LDL-C levels over a year.34 In South Korea, 
a diet and exercise tracking program significantly 
reduced LDL-C in 15 weeks.35 The D’LITE trial 
reported substantial improvements in LDL-C 
after 6 months of self-monitored diet and physi-
cal activity.36 In addition, five other studies42–46 
showed a trend toward lower LDL-C with LI-
DTx containing diet & exercise (p > 0.05).

Effect of LI-DTx containing education and medi-
cation on LDL-C.  Studies have shown that DTx 
based on education, medication, and other life-
style interventions can achieve desirable out-
comes. A study37 using mobile-based cognitive 
behavioral therapy (CBT) for the management of 

atherosclerotic cardiovascular disease (ASCVD) 
showed significant reductions in LDL-C. Patients 
with coronary heart disease who used a self-
management app were significantly more likely to 
achieve LDL-C <1.8 mmol/L at 12 months com-
pared with standard care.38 A mobile intervention 
for patients with acute coronary syndrome also 
helped more than 70% of participants achieve 
guideline-recommended LDL-C levels after hos-
pital discharge.39

Effect of comprehensive LI-DTx on LDL-C.  Trials of 
comprehensive interventions that include diet, 
exercise, education, medication, and key indicators 
monitoring have shown promising results. A Chi-
nese study using the SMART-CR/SP system on 
WeChat for patients with coronary heart disease 
showed significant improvements in lipid profiles 
and high user satisfaction.40 Another web-based 
T2DM management study showed that a self-
management program combining diet, exercise, 
medication adherence, and health education sig-
nificantly improved LDL-C and reduced body 
weight compared with usual care.41 Besides, two 
other studies47,48 showed a trend toward lower 
LDL-C with comprehensive LI-DTx (p > 0.05). 

Figure 1.  Flow diagram of literature screening.
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This demonstrates the feasibility and value of using 
a novel method for effective self-management.

These findings demonstrated that the efficacy of 
different LI-DTx interventions in reducing 
LDL-C levels varied significantly. Among the 
intervention types, LI-DTx containing education 
& medication exhibited the most substantial aver-
age LDL-C reduction percentage at 15.35%, fol-
lowed by exercise intervention alone at 14.92%, 
and the diet intervention alone achieved a reduc-
tion of 12.90%. The comprehensive LI-DTx 
approach resulted in an average reduction of 
10.48%. LI-DTx containing diet and exercise 
resulted in a reduction of 10.37%.

Potential impact of other LI-DTx on LDL-C
A healthy lifestyle is first recommended in lipid-
lowering therapy. In addition to a sensible diet, 
moderate increases in physical activity and weight 
control, smoking cessation, and alcohol control 
are recommended.3 Clinical trials have shown 
that current DTx products have favorable inter-
vention effects for smoking cessation and alcohol 
control. Consequently, LI-DTx that control 
tobacco and alcohol may have an additional effect 
in regulating LDL-C.

Potential impact of smoking-related LI-DTx on 
LDL-C.  Smokers had significantly higher levels of 
TC, TG, LDL-C, VLDL-C, TC:HDL ratio, and 
HDL-C compared to non-smokers51,52 In a study 
using the Clickotine smoking cessation app, 
51.5% of participants reported 7-day abstinence 
and 29.9% reported 30-day abstinence after 
8 weeks.53 Although changes in LDL-C were not 
measured in the study, we hypothesize that smok-
ing-related LI-DTx may have a potential impact 
on the regulation of LDL-C levels. Further stud-
ies are needed to confirm this speculation.

Potential impact of drinking-related LI-DTx on 
LDL-C.  High-risk drinking is associated with an 
increased risk of hypertriglyceridemia and hyper-
LDL-C in both sexes, and hypercholesterolemia 
in men.54 An open-label study evaluated the 
SWiPE app and found it feasible and effective in 
reducing alcohol consumption and craving in 
adults with hazardous drinking habits.55 Although 
changes in LDL-C were not measured, it is 
hypothesized that alcohol-related LI-DTx may 
potentially regulate LDL-C levels and warrants 
further research.

Discussion
The main points of this paper have been summa-
rized in Table 2, which provides a comprehensive 
overview of what was already known on the sub-
ject and the new contributions of this study.

Interpretation of the present study results
This review found that 14 included studies reported 
significant reductions in LDL-C levels (p < 0.05) 
and 7 studies showed trends toward reductions, 
supporting the positive role of LI-DTx interven-
tions in reducing LDL-C levels. Based on the avail-
able evidence, DTx may achieve effective 
management of LDL-C through multiple aspects 
of lifestyle interventions, including diet control, 
exercise, health education, medication compliance, 
monitoring of key indicators, and possibly smoking 
cessation and alcohol restriction (Figure 2).

In addition, the 21 studies with positive outcomes 
included in Table 1 were of different study types, 
involved diverse populations, and used various 
interventions of different duration, resulting in 
considerable variation in LDL-C reduction. This 
suggests that future research should focus on 
identifying which patient populations benefit the 
most and how to optimize the intervention meth-
ods and duration for maximum effectiveness.

For the seven studies that reported improvements 
in LDL-C levels but without significance, several 
factors may have contributed to these nonsignifi-
cant findings: (1) Small sample size: Ntotal = 19,42 
Ntotal = 12,47 Ntotal = 61,43 Ntotal = 54.44 (2) 
Insufficient intervention duration: 8 weeks.42 (3) 
Study design flaws: Nurses provided medication 
and education to patients in both groups, which 
may have narrowed the gap.45 (4) Normal base-
line LDL-C levels: 86.0 mg/dl and 83.8 mg/dL,46 
2.48 mmol/L and 2.42 mmol/L.48 These findings 
indicate that larger sample sizes and longer inter-
ventions are often needed to capture the full effect 
of LI-DTx on lipid levels and that populations 
with elevated baseline LDL-C may benefit more 
from LI-DTx interventions.

Only two studies did not report a reduction in 
LDL-C levels. The CDSS study49 found no sig-
nificant change in LDL-C in the intervention 
group after 3 months of following dietary plans and 
physical activity guidelines (113.9 ± 27.8 mg/dL  
to 114.5 ± 39.7 mg/dL; p = 0.936), while the  
control group showed a significant increase 
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(115.6 ± 35.9 mg/dL to 127.6 ± 37.7 mg/dL; P =  
0.037). This suggests that although the interven-
tion did not reduce LDL-C, it may have pre-
vented further increases, which is still beneficial. 
In the EVIDENT II study,50 LDL-C in the con-
trol group decreased by 3.62 mg/dL (p = 0.055)  
at 12 months compared with the intervention  
group, which promoted a Mediterranean diet and 

increased physical activity. The difference in 
medication use between the groups may have 
influenced the results. The control group showed 
a significant increase in lipid-lowering medication 
(p < 0.05), while the intervention group did not 
(p > 0.05). The increased use of lipid-lowering 
medications in the control group may have con-
tributed to the reduction in LDL-C levels.

Table 2.  Summary points.

What was already known 
on the topic?

Changing unhealthy lifestyles can help optimize LDL-C levels.

DTx have been widely used for chronic disease management and lifestyle 
intervention in various populations.

LI-DTx offer advantages over traditional lifestyle interventions in terms of 
accessibility, convenience, and individualized support.

What this study added to 
our knowledge?

Different populations have generally shown favorable treatment outcomes 
after treatment with LI-DTx, including reductions in LDL-C levels, which 
provides evidence of the efficacy of LI-DTx in the management of LDL-C.

In low-resource primary care settings, IL-DTx hold promise as an effective 
therapeutic approach to managing LDL-C.

Future directions for DTx development: Advancing intelligent algorithms, 
personalized interventions, multidisciplinary integration, real-time data 
monitoring, and robust security protocols to optimize clinical utility and 
patient adherence.

Figure 2.  DTx promote lifestyle changes that affect LDL-C levels.
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Practical implications and real-world 
implementation
In clinical practice, LI-DTx may be particularly 
valuable for patients who have difficulty adhering 
to traditional face-to-face interventions, provid-
ing a flexible and scalable solution for managing 
dyslipidemia. Several practical strategies can be 
used to implement digital therapeutics in the 
lipid-lowering field. First, integrating DTx into 
existing clinical workflows can facilitate real-time 
monitoring and personalized patient manage-
ment. Second, patient education and engagement 
are critical—introducing user-friendly platforms 
with tailored feedback and support can improve 
adherence to lifestyle changes such as diet and 
exercise. Third, developing reimbursement mod-
els and demonstrating cost-effectiveness will be 
important to encourage the adoption of DTx by 
healthcare systems and payers. Finally, partner-
ships between healthcare providers, technology 
developers, and policymakers can help establish 
clear guidelines and data privacy standards.

Proven efficacy of digital therapeutics  
in diseases
In addition to dyslipidemia, DTx has been suc-
cessfully implemented in diabetes, hypertension, 
and mental health management, demonstrating 
its feasibility and efficacy. A phase III RCT56 
evaluated the efficacy and safety of DTx with 
CBT in improving glycemic control in adults with 
T2DM. Results from another RCT57 showed that 
patients with T2DM had significantly greater 
reductions in HbA1c after 90 days of using the 
DTx application compared with the control 
group. These successful applications suggest that 
similar strategies could be used to manage dys-
lipidemia. Best practices from these areas, such as 
incorporating CBT for behavior change and using 
wearable devices for continuous monitoring, may 
help to develop more comprehensive DTx solu-
tions for LDL-C management.

Potential limitations and real-world barriers to 
LI-DTx adoption
Despite its promising potential, the widespread 
adoption of LI-DTx faces several challenges. 
First, data privacy is a critical concern, as LI-DTx 
involves the collection and storage of sensitive 
patient information. Ensuring robust cybersecu-
rity measures, complying with data protection 
regulations, and maintaining patient trust are 

essential to mitigate risks of breaches or unau-
thorized access.58 Second, adherence is also a 
challenge, as patient engagement with digital 
tools often wanes over time. Strategies such as 
gamification, personalized feedback, and behav-
ioral nudges are needed to sustain long-term use 
and maximize therapeutic benefits.59 Finally, cost 
barriers limit accessibility, particularly for low-
income populations who may lack the financial 
resources for devices or internet access. 
Developing affordable and scalable solutions, 
such as subsidized programs or simpler technolo-
gies, is crucial for equitable implementation.60

Recommendations for future clinical 
applications of DTx in LDL-C management
LI-DTx has the potential to become an effective 
therapeutic approach for managing LDL-C. 
However, the implementation of DTx is hindered 
by several factors, including product design, sus-
tainability of interventions, personalized advice, 
professionalism of intervention content, align-
ment with service goals, patient compliance, accu-
racy of data collection, and cost considerations. 
Here are some recommendations for future clini-
cal applications of DTx in LDL-C management.

Enhancing intelligent design of DTx for LDL-C man-
agement.  Current DTx products often use stan-
dardized modules and artificial coaching for 
lifestyle changes. Advanced AI technologies 
should be incorporated to dynamically adapt con-
tent and optimize databases. DTx should incor-
porate multiple modules, including health 
knowledge, dietary guidance, exercise prescrip-
tion, medication reminders, sleep management, 
psychological guidance, counseling services, and 
real-time assessment.

Sustainability of LI-DTx in long-term LDL-C man-
agement.  While the current evidence demon-
strates the short-term efficacy of LI-DTx in 
reducing LDL-C levels, lipid management is fun-
damentally a long-term process. The sustainabil-
ity of these interventions over years, rather than 
months, remains a critical area for further investi-
gation. Challenges such as patient adherence, 
technological fatigue, and behavioral mainte-
nance must be addressed to ensure long-term 
success. Strategies such as personalized and adap-
tive interventions, integration with routine health-
care, and periodic re-engagement campaigns may 
improve the sustainability of LI-DTx. Future 
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research should prioritize long-term follow-up 
studies to assess the durability of LDL-C reduc-
tion and the impact of LI-DTx on cardiovascular 
outcomes over several years to ensure that these 
interventions can be effectively integrated into 
lipid management.

Expanding personalization of DTx for LDL-C man-
agement.  Lifestyle-influenced LDL-C is highly 
heterogeneity among patients. The guidelines4 
recommend a diet rich in whole grains, vegeta-
bles, fruit, and fish while minimizing saturated fat 
intake. For busy young people who often choose 
high-fat fast food,61 DTx should offer convenient 
meal plans. Setting personal goals and self-moni-
toring can help to keep healthy eating habits. 
Exercise daily can improve lipid profiles.62 DTx 
exercise regimen needs to be individualized based 
on personal preferences, concomitant diseases, 
and physical tolerance.

Integration with traditional healthcare sys-
tems.  The integration of DTx with traditional 
healthcare systems is enhancing care delivery by 
making it more connected, intelligent, and 
patient-centered. Key aspects include: (A) Data 
sharing: Seamless communication with electronic 
health records provides healthcare providers real-
time access to patient data from mobile applica-
tions and wearables, improving treatment 
decisions. (B) Decision support: AI-powered sys-
tems assist physicians in making accurate diagno-
ses and timely care decisions.12 (C) Chronic care: 
DTx enable continuous monitoring and person-
alized support, empowering patients to manage 
conditions like diabetes and hypertension at 
home.13

Emphasizing multidisciplinary dyslipidemia teams 
in DTx.  Dyslipidemia often coexists with other 
diseases and requires multidisciplinary involve-
ment and different treatments.63–69 Teams of 
experts in endocrinology, nutrition, exercise phys-
iology, and psychology can provide better solu-
tions for individual patients. Holistic care helps 
create comprehensive and targeted solutions for 
individual patients and achieve desired out-
comes.66 Therefore, it is necessary to involve a 
multidisciplinary team in the development and 
design of DTx products.

Expanding the applicability for the dyslipidemia 
population.  The prevalence of dyslipidemia is 

higher in the elderly (76%) compared to younger 
individuals (41%),67 and older adults often have 
lower acceptance of digital devices,68 requiring 
the involvement of family members in the devel-
opment of DTx.69 Gender differences also affect 
healthcare accessibility through DTx,70,71 as men 
prefer gaming while women favor social network-
ing.72 Low-income populations may lack internet 
access and necessary devices, limiting the use of 
DTx. Simpler and more convenient programs or 
devices may improve accessibility.60

Improving the stickiness of dyslipidemia users.  
The long treatment process and repeated training 
in DTx may reduce patient compliance and lead 
to high dropout rates. To increase engagement, 
online interactions and incentives are recom-
mended. A virtual health manager could provide 
daily coaching and simple dialogues, while real 
healthcare providers, such as specialists and nutri-
tionists, can add credibility to the system. Also, 
personalized plans and rewards can help people 
stick to their treatment plan for long-term 
success.59,73–75

Tracking real-time data in DTx.  Real-time data 
monitoring, tailored feedback, and timely adjust-
ment of interventions can improve the effective-
ness and safety of DTx. While physical activity 
tracking is widely used,76,77 dietary monitoring 
remains a challenge.78 Current dietary quantifica-
tion methods include food weight records, food 
tables, and food frequency questionnaires.79–82 
Vision-based measurement systems, which use 
mobile cameras to capture images of food, show 
promise for dietary tracking.83

Enhancing data security in DTx.  Data security is 
critical for DTx due to the large amounts of sensi-
tive data involved. Unauthorized access or 
breaches can lead to information leakage and 
misuse, threatening patient privacy.58 To mitigate 
these risks, regulatory authorities should oversee 
DTx processes throughout the product life cycle. 
Establishing a dedicated security infrastructure 
and enhancing privacy protections for healthcare 
providers, patients, and insurers are essential 
steps to ensure data security and compliance.

Limitations of the scoping review process
While the present scoping review provides valua-
ble insights into the potential of LI-DTx in 
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managing LDL-C, there are some limitations in 
the scoping review process. First, the literature 
search was restricted to English-language publi-
cations from the PubMed database, which may 
have limited the scope of the study and excluded 
literature available in other databases. Second, 
variations in study design, population characteris-
tics, intervention methods, duration, and out-
come measures among the included studies make 
it difficult to directly compare the effectiveness of 
different LI-DTx interventions.

Conclusion
This review highlights the potential of LI-DTx for 
LDL-C management through their positive 
impact on lifestyle factors. Compared to tradi-
tional interventions, LI-DTx offer advantages 
such as increased accessibility, convenience, and 
personalized support. Clinical studies have dem-
onstrated that LI-DTx can promote healthy out-
comes, including regulation of LDL-C levels. 
Future studies should focus on identifying patient 
demographics most likely to benefit from LI-DTx, 
such as those at increased cardiovascular risk or 
with limited access to traditional care. In sum-
mary, LI-DTx will provide an innovative and fea-
sible alternative for the management of LDL-C.
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