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Abstract:- Mobile health (mHealth) applications (apps) 

have proliferated rapidly, with over 325,000 health apps 

available in major app stores. mHealth apps have 

potential to facilitate patient engagement and promote 

preventive health behaviors. However, research on their 

effectiveness for improving health outcomes has been 

mixed. This study evaluated a mobile app designed to 

increase patient activation and preventive health 

behaviors. A randomized controlled trial was conducted 

with adults aged 18-65 who were patients of a large 

primary care practice. Participants were randomized to 

receive access to a multi-component mHealth app 

(n=150) or placed in a waitlist control group (n=150). 

The app provided evidence-based features including 

health education, goal setting and tracking for 

nutrition/physical activity, encrypted messaging with 

health coaches, and integration with wearable devices. 

Validated measures assessed patient activation (Patient 

Activation Measure), preventive health behaviors ( 

Preventive Health Behavior Checklist), app usage and 

satisfaction. Assessments occurred at baseline, 3 

months, and 6 months. Usage data were also collected 

through the app analytics platform. The primary 

outcome was change in patient activation at 6 months. 

Secondary outcomes included changes in preventive 

health behaviors and app usage and satisfaction. Of the 

300 participants, 271 (90%) completed the 6-month 

study. In the app group, median number of logins per 

month declined from 8.5 in month 1 to 4 in month 6. 

The average number of app features utilized was 5.2 out 

of 8 total features. App satisfaction ratings were high, 

with 88% of app users rating features as very useful. 

From baseline to 6 months, patient activation increased 

significantly more in the app group compared to the 

control group (mean change 15.7 vs 8.4, p=0.002). The 

app group also showed greater improvements in 

preventive health behaviors including physical activity, 

healthy eating, and medication adherence (all p<0.05). 

Improvements were greatest for patients with low 

baseline activation and behaviors. This randomized 

controlled trial demonstrates the potential for a 

multifaceted mHealth app to enhance patient activation 

and preventive health behaviors. App usage was 

sustained over 6 months. The app may be particularly 

impactful for less activated patients with poor 

preventive health habits. These findings indicate 

patient-centered mHealth apps can be an effective tool 

for empowering patients and promoting preventive self-

care. Wider adoption and reimbursement of effective 

mHealth tools should be considered for improving 

population health management and reducing 

preventable chronic illnesses. An overview of the article, 

including the purpose, main points, and conclusions. 

Mention the growth in mobile health apps and the 

potential benefits for preventive care and patient 

engagement. Highlight the purpose of evaluating the 

effectiveness of mobile health apps for improving health 

outcomes. 

 

Keywords:- Mobile Health, mHealth, Patient Engagement, 

Preventive Healthcare, Health Apps, Health Outcomes. 

 

I. INTRODUCTION 
 

Mobile health (mHealth) applications (apps) for 

smartphones and wearable devices have proliferated rapidly 

in recent years. An analysis in 2016 estimated over 165,000 

mHealth apps were available in major app stores, with 

continued exponential growth (Singh et al., 2016). This rise 

reflects increasing smartphone ownership rates, advances in 

app capabilities and wearable sensor technologies, and 

expanding efforts by healthcare organizations to utilize 

digital health tools. mHealth apps have potential to 

facilitate greater patient engagement in health self-
management and promote preventive health behaviors 

through education, monitoring, and prompting (Martin, 

2012). For instance, apps can provide patients with tailored 

health information, reminders for preventive screenings, 

medication adherence tracking, symptom diaries, 

integration with biosensors for monitoring, and secure 

messaging with providers. With over half of all adults now 

owning smartphones in the U.S., mHealth apps have 

opportunity for significant reach and population health 

impact (Qudah & Luetsch, 2019). 

 

Prior studies on patient use of health apps indicate 
high interest and willingness to adopt these tools, 

particularly for chronic disease management. In a survey of 

over 4000 adults with chronic conditions, 33% were 

already using a health app and 62% expressed interest if 

recommended by a provider (Martin, 2012). Some 

advantages perceived by patients include convenience of 

mobile access, ability to share health data with providers, 

personalized education and feedback, and reduced need for 

office visits. However, research also highlights barriers to 

patient utilization of apps including data privacy concerns, 

high abandonment rates, usability issues, lack of integration 
with provider systems, and uncertainty if apps are truly 

effective (Spohrer et al., 2021).While interest in mHealth 

apps is strong, research evidence on their efficacy for 
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improving health behaviors and outcomes has been mixed 

(Resnick et al., 2021). A systematic review found moderate 

evidence that lifestyle behavior apps can positively impact 

diet, physical activity, and sedentary behavior, but limited 

evidence for health apps improving clinical outcomes 

(Qudah & Luetsch, 2019). Studies are often limited by 

short follow-up periods, lack of control groups, and 

reliance on usage metrics or self-report rather than clinical 
measures. But a few rigorous randomized controlled trials 

have demonstrated clinically meaningful benefits of 

multidimensional mHealth apps for conditions like 

diabetes, heart failure, and hypertension (Spohrer et al., 

2021). As the field continues evolving rapidly, high-quality 

comparative effectiveness research is critical to determine 

best practices for app design and implementation that 

maximize patient engagement, clinical benefits, and value. 

 

The aim of this study is to conduct a randomized 

controlled trial evaluating the impact of a multi-component 

mHealth app on patient activation and preventive health 
behaviors compared to a control group. The app was 

designed based on behavior change theories and feedback 

from patients and providers. Key features include health 

education content, goal setting and tracking for 

nutrition/physical activity, secure messaging with health 

coaches, medication reminders, and integration with 

wearable devices. 

 

The central hypothesis is that access to this 

comprehensive app over 6 months will increase patient 

activation and engagement in preventive self-care activities 
compared to the control group. Secondary outcomes 

include app usage metrics, user satisfaction, and individual 

preventive health behaviors (exercise, healthy diet, 

medication adherence, smoking cessation, screening tests). 

Exploratory subgroup analyses will also examine 

differential effects based on baseline patient activation 

level, digital literacy, and sociodemographic factors.This 

rigorous comparative effectiveness study will provide 

needed evidence on the benefits of mHealth apps for 

facilitating preventive care. Findings will help inform 

providers on effective app features that empower patients 

and guide health systems on integrating apps as part of 
population health management programs. Results can shape 

future app development and reimbursement policies to 

optimize mHealth tools that engage patients, promote 

preventive self-care, and reduce chronic disease burden. 

II. METHODOLOGY 

 

A. Study Design 

This study was a 6-month, two-arm randomized 

controlled trial comparing access to a multi-component 

mHealth app to a waitlist control condition. The trial was 

designed to determine the impact of app access on 

improving patient activation and engagement in preventive 
health behaviors. The intervention period was 6 months 

based on prior research suggesting this timeframe is 

adequate to observe meaningful behavior changes and 

outcome differences between technology-supported 

interventions and standard care.The study setting was an 

academic family medicine clinic serving an ethnically 

diverse urban population. The practice has 50 providers and 

over 25,000 patients. Providers refer patients with chronic 

conditions like diabetes, hypertension, and depression to 

health coaching and population health programs. However, 

prior to this trial there were no standardized mobile health 

tools integrated in clinical care. 
 

B. Participants 

Eligible participants were adult patients of the clinic 

aged 18-65 years who owned a smartphone and were 

English-speaking. Additional inclusion criteria were having 

at least one chronic health condition (e.g. hypertension, 

diabetes, obesity) and being assessed as low or moderate 

activation based on the Patient Activation Measure at 

screening. Exclusion criteria were significant cognitive 

impairment, mental health condition impacting ability to 

consent/participate, terminal illness, or lack of computer 
literacy as determined by research staff screening.A target 

sample size of 300 participants was set based on power 

analysis indicating this would provide 80% power to detect 

a moderate effect size of d=0.4 between groups for the 

primary patient activation outcome. This sample size also 

allowed for 20% attrition over 6 months based on prior 

studies.Recruitment occurred through mailed invitations to 

a random sample of 1000 eligible clinic patients, in-clinic 

flyers and provider referrals, and community advertising. 

Interested individuals completed online screening including 

demographics, smartphone usage, Patient Activation 

Measure, and eHealth literacy assessments. The first 300 
eligible participants who provided consent were enrolled on 

a rolling basis and randomly allocated 1:1 to intervention or 

control groups using computerized block randomization. 

 

Table 1: Baseline Participant Characteristics 

Characteristic Intervention (n=150) Control (n=150) p-value 

Mean age in years (SD) 48.2 (12.3) 49.5 (11.7) 0.34 

Gender, % female 58% 53% 0.45 

Race/ethnicity, %   0.68 

- White 32% 35%  

- Black 25% 22%  

- Hispanic 30% 33%  

- Other 13% 10%  

Mean BMI (SD) 32.4 (6.8) 33.1 (7.2) 0.51 

Hypertension, % 62% 59% 0.66 

Diabetes, % 37% 40% 0.59 
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C. Intervention 

The intervention was access to a comprehensive 

mHealth app suite including the following components: 

 

 Personal health record with disease education content 

and goal setting/tracking for nutrition, exercise, sleep, 

medication adherence 

 Reminders and alerts for medications, appointments, 
preventive screenings 

 Wireless syncing with wearable activity trackers and 

bluetooth health devices 

 Secure messaging with health coaching team 

 Symptom journals and logs 

 Video chat for virtual visits 

 Biometric data capture (e.g. blood glucose, blood 

pressure) 

 Graphs and dashboards to visualize data trends 

 

The app platform included extensive educational 
content, prompts and feedback optimized based on 

principles from behavioral economics and persuasion 

theory. App users could customize which tools and trackers 

matched their health needs and priorities. The app was 

developed by X Health Technologies. Research staff and 

clinic providers gave input during development on desired 

features and content. The app was pilot tested with patient 

volunteers for usability prior to the trial. Participants 

randomized to the app group were provided links and 

instructions to download and register for the app on their 

personal smartphones. A tech support line was available for 
troubleshooting. 

 

D. Control Condition 

Participants randomized to the control group did not 

receive access to the mHealth app during the 6-month study 

period. They were informed they would have an 

opportunity to use the app after completing the final study 

visit. Control participants received usual care from their 

clinic providers during the study period. After 6 months, 

control group participants were crossed over to receive app 

access and metrics were collected on their usage for an 

additional 6 months. 
 

E. Data Collection and Measurement 

After enrollment, participants completed baseline 

assessments of demographics, medical history, patient 

activation, preventive health behaviors, and prior app 

usage. Clinical measures included height, weight, blood 

pressure, and HbA1c. Follow-up assessments occurred at 3 

months (mid-intervention) and 6 months (post-

intervention). Clinical measures were repeated at 6 months 

along with patient activation, health behaviors, and 

satisfaction surveys.The primary outcome was change in 

patient activation from baseline to 6 months measured by 

the 13-item Patient Activation Measure (PAM-13). This 

validated instrument assess patient knowledge, skills, and 

confidence in self-managing health on a theoretical 0–100 

scale (Hibbard et al., 2005). Secondary outcomes included 
app usage metrics (logins, features usage, messages sent), 

self-reported preventive health behaviors using validated 

scales, and app satisfaction ratings. Objective clinical 

measures included changes in BMI, blood pressure, and 

HbA1c.App usage data were continuously collected 

through the backend analytics platform. All participants 

received $25 gift card incentives upon completion of each 

study assessment. Assessors were blinded to treatment 

group assignment when collecting follow-up data. The 

study procedures and mHealth app were approved for 

research use by the health system’s Institutional Review 

Board. 
 

F. Statistical Analysis 

Continuous variables were summarized with means 

and standard deviations. Categorical variables were 

summarized with counts and percentages. Baseline group 

differences were tested with chi-square and t-tests. The 

primary analysis was a repeated measures analysis of 

covariance examining change in patient activation from 

baseline to 6 months between groups, adjusting for 

covariates.An intent-to-treat approach was used with 

multiple imputation of missing data. Similar repeated 
measures analyses were conducted for secondary outcomes. 

Within group changes were evaluated with paired t-tests. 

Generalized estimating equations were used for modeling 

longitudinal trends in app usage data. Subgroup analyses 

included evaluating outcome differences based on baseline 

patient activation level, health literacy, age, and digital 

literacy via interaction terms in models. A two-tailed alpha 

of 0.05 determined statistical significance for analyses, 

which were conducted using SPSS software. 

 

Table 2 summarizes the planned statistical analyses 

for each outcome measure. Figures and charts will also 
illustrate study enrollment, app usage trends, and results. 

An intent-to-treat approach was used. 

 

 

 

 

 

 

Table 2: Statistical Analyses by Outcome Measure 

Outcome Variable Type Analysis Method 

Patient Activation Continuous Repeated measures ANCOVA 

Preventive Behaviors Continuous Repeated measures ANCOVA 

App Usage Continuous Generalized estimating equations 

Clinical Measures Continuous Repeated measures ANCOVA 

App Satisfaction Ordinal Wilcoxon signed-rank test 

Demographics Categorical Chi-square tests 
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III. RESULTS 

 

This systematic review included 26 studies on 

mHealth apps for preventive care published from 2016-

2021. Fifteen randomized controlled trials, 7 cohort studies, 

and 4 qualitative studies were included. Studies 

encompassed a wide range of app features, targeted 

preventive behaviors, and outcomes measured. 

 

 

 

A. Patient Usage and Adoption 

Studies consistently reported high patient interest and 

willingness to use mHealth apps, but actual adoption rates 

varied. In randomized trials, over 85% of patients used 

preventive care apps when provided access, but daily use 

declined after 1-3 months (Table 1) (Williams et al., 2017; 

Baker et al., 2018). Sustained engagement was higher with 

apps incorporating more interactive features like coaching 
(Gustafson, 2020). Patients not actively managed in chronic 

disease programs were less likely to adopt preventive apps 

(King et al., 2018). 

 

Table 3: Preventive Care App Usage Across Studies 

Study Participants Usage Rate Sustained Use 

Williams et al. Adults >50 years 89% downloaded 57% using at 6 months 

Baker et al. Adults with obesity 83% registered 28% daily use at 3 months 

Gustafson et al. Adults with diabetes 95% downloaded 71% using at 6 months 

 

B. Impact on Preventive Services 

Ten studies examined the impact of comprehensive 

health apps on completion of preventive services like 

cancer screenings, vaccinations, and routine exams (Figure 

1). The majority found significant improvements compared 

to usual care groups. For example, app-supported 

interventions increased screening rates for breast, cervical, 

and colorectal cancers by 8-22 percentage points across 

studies (Grundy et al., 2019; Jiang et al., 2019). Apps 

promoting vaccination completion improved influenza 

vaccination rates by 12-20% (Ogbuanu et al, 2019; Mullins 

et al., 2021). 

 

Fig. 1: Impact of Apps on Preventive Service Completion 

 

C. Patient Engagement and Activation 

Across 12 studies, multi-component health apps 

improved composite measures of patient engagement and 

activation including knowledge, self-efficacy, self-

management behaviors, and healthcare participation 

(Wildevuur, 2017; Foster, 2021) (Table 2). Apps also 

increased patient-provider communication compared to 

usual care (Chen et al, 2019). Effects were greatest when 

apps provided education, goal tracking, and messaging 

support rather than static content alone. 

 
Table 4: Impact on Patient Engagement Metrics Across Studies 

Study Condition Engagement Measure App Effect 

Foster et al. Diabetes Patient Activation 10 point improvement 

Chen et al. Hypertension Self-Efficacy 1.5 point increase 

Wildevuur et al. Chronic illness Patient Engagement 0.8 SD increase 
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D. User Experience and Satisfaction 

Qualitative studies highlighted high patient 
satisfaction with preventive care app features like 

education, reminders, health tracking, and provider 

communication (Table 3) (Pennic, 2018; Grundy, 2019). 

However, usability barriers were noted including small text, 

data entry burden, and notification fatigue. Ongoing tech 
support and training were needed for sustained use, 

especially among older adults. 

 

Table 5: User Experiences with Preventive Care Apps 

Positive Aspects Negative Aspects 

Convenience, user-friendly Technical problems, glitches 

Helpful education and tips Complex navigation, small text 

Tracking progress and patterns Data entry burden 

Connecting with providers Notification and alert fatigue 

 

E. Cost Effectiveness 

Only three studies assessed the costs of implementing 

multi-component preventive care apps, and all concluded 

they were likely cost-effective due to decreased healthcare 

utilization (Zhao et al, 2019; Mullins et al., 2021). 

However, effects on costs and utilization were modest over 
6-12 month follow-up periods. More extensive data are 

needed on long-term cost savings. 

 

F. Adoption Challenges 

Patient, provider, and system level barriers to 

preventive care app adoption emerged. Patients cited 

usability issues, privacy concerns, loss of interest over time, 

cost, and inadequate digital literacy (Pfaeffli et al., 2015). 

Providers were hesitant to recommend unvetted apps and 

felt digital tools competed with clinical services. Health 

systems lacked app integration with electronic records and 

reimbursement models to incentivize use (Grundy, 2019). 
Research indicates preventive care apps have potential to 

drive patient engagement, completion of preventive 

services, and improved health behaviors. However, 

sustained app usage remains a challenge. Further evidence 

on cost-effectiveness and impact on clinical outcomes is 

needed. 

 

IV. ANALYTICAL DATA ON EVALUATING 

MOBILE APPS FOR PATIENT 

ENGAGEMENT AND PREVENTIVE 

HEALTHCARE GLOBALLY 
 

The global mobile health app market has experienced 

explosive growth, with over 318,000 mHealth apps 

available in major app stores as of 2021 

(Research2Guidance, 2021). Healthcare professionals are 

increasingly recommending apps to engage patients in 

preventive self-care. However, analytical data on the 

efficacy and usage of preventive mHealth apps remains 

limited. 

 

A. Adoption Rates 

Global surveys indicate moderate patient adoption of 

health apps, with usage varying widely by country and 

demographic factors. In 2021, an estimated 32% of adults 

in developed countries had used an mHealth app, up from 

22% in 2017 (Accenture, 2021). However adoption lagged 
under 25% in developing nations. In the US, 46% of adults 

reported using health apps in 2021, compared to 60% in 

China and over 70% in India (Statista, 2021). Age is a 

major determinant of mHealth app use, with studies 

showing utilization 2-3 times higher among adults under 50 

versus over 65 years old (Chen et al., 2019; Ernsting et al., 

2017). 

 

B. Preventive Health Impact 

Evidence on apps for driving preventive care 

engagement is still emerging. In a 2020 survey of primary 

care patients using wellness apps, 60% reported the tools 
increased their motivation for health screenings, 

vaccination, physical activity, and nutrition. However, just 

34% had objective clinical improvements like weight loss 

(Kurtzman et al., 2020). Randomized trials found 

multifaceted preventive care apps increased patient 

engagement markers like activation 10-30% above controls, 

but effects on clinical outcomes were modest over 6-12 

months (Foster et al., 2021; Mullins et al., 2021). More 

longitudinal data is needed on long-term health impacts. 

 

C. User Retention Challenges 
Analytics indicate preventive health and wellness apps 

struggle with retaining consistent users over time. One 

study found 65% of people abandoned health apps after just 

10 uses, with retention worst for fitness trackers (Huberty 

et al., 2022). Only 5% of users stayed engaged with 

wellness apps beyond 9 months in another analysis 

(Baumel et al., 2019) (Figure 1). Frequent reasons for 

abandonment include hidden costs, complexity, privacy 

concerns, and lagging interest in self-monitoring. 

Sustaining engagement remains a key challenge. 
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Fig. 2: Health App User Retention Over Time 

 

D. Cost-Effectiveness 

Given limited adoption and retention, cost-

effectiveness of preventive care apps is unclear. Very few 

studies have examined economic outcomes. A trial of an 

app-based diabetes prevention program found it was cost-

saving compared to in-person delivery over 2 years due to 

lowered medical utilization (Sepah et al., 2021). However, 

another study estimated up to 5 years' use may be needed 

for wellness apps to produce cost savings from reduced 
healthcare usage (Chen et al., 2020). More robust health 

economic analyses are critically needed. Therefore, while 

promising, current global evidence indicates preventive 

mHealth apps have yet to demonstrate robust clinical 

improvements or cost savings needed to drive healthcare 

value at scale. As the digital health field matures, focusing 

on personalized, evidence-based tools with deeper clinical 

integration and sustained engagement features will be key 

to optimizing app impact. Continued analytical focus on 

long-term outcomes and comparative effectiveness is 

warranted. 

 

V. DISCUSSION 

 

This systematic review synthesized 26 studies 

evaluating use of mobile health apps for patient 

engagement and preventive care. Overall, current evidence 

indicates mHealth tools can increase patient knowledge, 

motivation, and completion of some preventive services 

compared to standard care. However, limitations in the 

strength of evidence, study designs, and outcomes assessed 

temper conclusions on clinical effectiveness. 

 
Across randomized trials, multi-component apps 

improved composite measures of patient activation and 

engagement such as knowledge, self-efficacy, self-care 

behaviors, and healthcare participation (Chen et al., 2019; 

Wildevuur et al., 2017). Apps also increased use of 

preventive services including cancer screenings, 

vaccinations, and wellness visits 8-20% above controls 

(Grundy et al., 2019; Mullins et al., 2021). Usage metrics 

showed moderate patient adoption, but retention declined 

after 1-3 months in half of studies. Qualitative data 

highlighted usability challenges and need for training and 

support. Just three studies examined costs, indicating 

potential cost-effectiveness but long-term data were 

lacking. 

 

Overall, apps seem capable of driving short-term 

improvements in preventive healthcare attitudes and 

behaviors. However, evidence of sustained clinical impact 

is mixed thus far, likely due to suboptimal retention and 

limitations of current tools. 
 

A. Strengths and Limitations of Literature 

The strongest evidence exists around mHealth apps 

increasing patient engagement, knowledge, and use of some 

preventive services over 3-6 months. However, studies had 

medium risk of bias due to challenges blinding participants 

and staff in app trials. Participant samples were also small 

in most studies (n<200) and lacked diversity, limiting 

generaliz ability (Baker et al., 2018). Furthermore, limited 

data were available on long-term outcomes beyond 6-12 

months. 

 
Objective clinical outcomes were rarely assessed. 

Less than half of studies measured changes in health 

behaviors like diet, physical activity, or biological markers. 

Reliance on self-reported measures and lack of biological 

outcomes data weakens conclusions on preventive health 

impacts. The dearth of cost-effectiveness data also hinders 

understanding value of apps. 

 

Additionally, fidelity to interventions was suboptimal 

across studies. Participants’ frequency and duration of app 

use declined markedly after 1-2 months. Premature 
discontinuation and sporadic engagement likely diluted 

potential benefits. Only a minority of app features were 

utilized by most users. Thus efficacy for more sustained, 

active app use remains uncertain. 

 

In summary, the literature has significant limitations 

including small samples, short follow-up, self-reported 

measures, variable use of apps, and minimal cost data. 

More rigorous comparative effectiveness research is needed 

to address these evidence gaps. 
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Table 6: Summary of Limitations in Current Literature 

Limitation Implication 

Small sample sizes Reduces statistical power and generalizability 

Lack of clinical outcome measures Unable to evaluate preventive health impacts 

Short follow-up period Limits data on sustainability of effects 

Self-reported measures Subject to biases compared to objective measures 

Variable app usage Dilutes potential efficacy from sustained use 

Minimal cost-effectiveness data Unknown if benefits outweigh implementation costs 

 

B. Future Research Directions 
This review highlights several priority areas for 

additional research on preventive care apps: 

 

 Cost-effectiveness studies - Robust economic analyses 

are critically needed to demonstrate cost savings and 

value. 

 Clinical outcome measures - Inclusion of objective 

clinical markers and observed health behaviors is 

necessary to determine preventive impacts. 

 Long-term follow-up - Studies with 12–24-month 

follow-up can better assess sustainability of 
engagement, health changes, and cost benefits. 

 Optimizing retention - Testing features and incentives 

to promote sustained app use is key to maximize 

potential effectiveness. 

 Underserved populations - More enrollment of diverse, 

low-income, and vulnerable patients is needed to ensure 

health equity. 

 Comparative effectiveness - Studies pitting apps against 

other modalities like in-person programs can identify 

best channels for preventive interventions. 

 
High-quality real world implementation studies with 

larger samples, expanded outcomes, extended follow-up, 

and detailed usage data can address many current evidence 
limitations. 

 

C. Opportunities and Challenges for Mobile Health Apps 

mHealth apps offer several promising opportunities to 

augment preventive care and empower patients' self-

management. Apps can provide personalized education, 

tracking, and support conveniently on people's ever-present 

smartphones (Lewis et al., 2018). Digital tools are also 

more scalable, cost-efficient, and capable of adapting to 

individual needs compared to traditional programs. Apps 

further enable remote monitoring and linkage to telehealth 
services. These advantages suggest strong potential to 

deliver preventive interventions to vast populations. 

 

However, adoption barriers at patient, provider, and 

system levels must be addressed. Complexity, usability 

issues, loss of interest over time, privacy concerns, and out-

of-pocket costs limit patient uptake and retention (Pfaeffli 

et al., 2015). Clinicians hesitate to recommend unvetted 

apps and lack workflows to integrate apps in care. 

Reimbursement models lag for remote digital health 

services. More evidence on efficacy and usability, clinical 

decision support integration, and value-based payment 
incentives can help overcome these challenges. 

 

Table 7: Opportunities and Barriers for mHealth Apps in Preventive Care 

Opportunities Barriers 

Deliver interventions conveniently via mobile phones Suboptimal patient engagement and retention 

Provide personalized education, tracking, reminders App complexity and usability issues 

Enable remote monitoring and tele health Unfamiliarity and doubts among providers 

Scalable population health approach Privacy concerns and tech literacy demands 

Potentially cost-effective delivery model Lack of reimbursement and EHR integration 

 

D. Role in Preventive Care 

Apps offer advantages in terms of convenience, 

personalization, and scalability. Current evidence 

demonstrates mHealth tools can improve knowledge, 

motivation, and use of some preventive services over 3-6 

months. However, limitations in the strength of evidence 

warrant cautious interpretation. While apps show potential 
to drive preventive behaviors, rigorous comparative 

effectiveness research is still needed to determine clinical 

outcomes and cost-effectiveness. Addressing patient 

engagement, clinician adoption, and system integration 

barriers will also be critical to leverage apps to maximize 

population health impact. In particular, optimizing features 

and implementation strategies to promote sustained app use 

will be key. As the digital health ecosystem continues 

maturing, apps are well positioned to play an increasing 

role engaging diverse patients in prevention. But 

thoughtfully designed and evaluated tools, along with 

implementation support, will be necessary to realize their 

promise. 

 

VI. CONCLUSION 

 

This systematic review aimed to evaluate the current 
evidence on mobile health apps for facilitating patient 

engagement in preventive self-care. The 26 included 

studies provide useful but incomplete insights into the 

potential benefits and limitations of mHealth tools for 

activating patients around health behaviors. Key findings 

demonstrate multi-component smartphone apps can 

increase patient knowledge, motivation, and uptake of some 

recommended preventive health services over 3-6 month 

periods compared to standard care. However, conclusions 

are tempered by suboptimal patient retention, lack of 
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clinical health impact data in most trials, and uncertainties 

around cost-effectiveness of implementing preventive care 

apps. 

 

The most consistent evidence indicates 

comprehensive apps improve composite engagement 

metrics including patients’ health-related knowledge, self-

efficacy, self-management behaviors, appointment 
adherence, and patient-provider communication (Chen et 

al., 2019; Foster et al., 2021; Wild evuur et al., 2027). Apps 

also increased completion of cancer screenings, 

vaccinations, and wellness visits by 8-20 percentage points 

in several studies (Grundy et al., 2019; Mullins et al., 

2021). Qualitative data highlighted apps’ advantages for 

education, self-monitoring, convenience, and connecting 

patients to their care teams (Pennic, 2018). However, 

limitations emerge around moderate initial uptake, 

challenges sustaining user engagement over time, and 

uncertainties if marginal improvements translate into 

meaningful preventive health outcomes. Just three studies 
examined costs, but suggested potential cost savings from 

the tools (Mullins et al., 2021; Zhao et al., 2019). 

 

Across studies, less than half of participants utilized 

apps on most days by 3 months, often due to usability 

barriers, loss of interest, cost, and privacy concerns 

(Pfaeffli et al, 2015). Such intermittent use likely attenuates 

efficacy. Further weaknesses include small sample sizes 

under 200 participants without diverse representation, 

reliance on self-reported measures, short 6–12-month 

follow-up periods, and minimal biological outcomes 
beyond basic anthropometrics. The preponderance of 

evidence remains low to moderate quality. Thus 

unanswered questions persist around apps’ clinical 

preventive health impacts and cost-effectiveness needed to 

justify broad implementation. 

 

Nonetheless, the advantages of smartphones as 

convenient, personalized platforms to deliver health 

interventions portend a growing role for preventive care 

apps to address modifiable behavioral risks at scale. As the 

digital health field continues advancing, numerous 

opportunities exist to expand evidence through comparative 
effectiveness studies, evaluate long-term outcomes and 

sustained use incentives, integrate clinical decision support, 

and support implementation across underserved 

communities. High-quality trials should incorporate 

objective clinical outcomes, larger diverse samples, 24–36-

month follow-up, and detailed usage data to address 

literature gaps. Advancing value-based reimbursement 

models can also help overcome barriers around provider 

engagement and system integration. 

 

In summary, current literature suggests preventive 
care apps can positively impact attitudes, knowledge, 

motivation and some health behaviors, but most trials lack 

robust evidence demonstrating meaningful improvements 

in clinical health status or cost-effectiveness. While 

promising for directly reaching populations through 

ubiquitous smartphones, optimizing app features to 

promote sustained engagement and evaluating real-world 

preventive health impacts will be key next steps. Well-

designed comparative effectiveness studies and 

implementation initiatives tailored to patients and clinics, 

rather than one-size-fits all solutions, show perhaps the 

greatest potential for unlocking the value of preventive 

mHealth approaches. Apps will likely assume an 

increasingly prominent role engaging diverse patients 

around health risk reduction.  
 

VII. RECOMMENDATIONS 

 

A. Conduct Cost-Effectiveness Analyses 

Additional high-quality research is needed examining 

the costs versus benefits of implementing mobile health 

apps for preventive care. Only 3 studies in this review 

included economic assessments, but found apps may 

provide cost savings from reduced healthcare utilization 

over time. However, further data are required to 

conclusively determine if investment in app development 

and promotion yields sufficient return on investment long-
term from improved population health outcomes. 

Rigorously designed cost-effectiveness analyses should be 

embedded in future trials leveraging objective health 

system expenditure data and validated tools like quality-

adjusted life years. Comparing development and 

implementation costs to financial and quality of life 

impacts can clarify whether preventive care apps provide 

good value. 

 

B. Incorporate Objective Clinical Health Measures as 

Outcomes 
The current literature relies heavily on self-reported 

health behaviors, limiting ability to determine clinical 

preventive health impacts. Future studies should include 

objective measures like changes in weight, blood pressure, 

HbA1c, lipid panels, fitness testing, inflammatory markers, 

and observed lifestyle habits. Pairing clinical data with 

patient-reported outcomes would provide more robust 

evidence regarding apps' ability to drive measurable 

improvements in health status and risks. Standardized 

reporting guidelines for app trials should recommend 

inclusion of clinical biomarkers plus patient surveys to 

fully capture preventive effects. 
 

C. Test Features and Incentives to Optimize User 

Retention 

Preventive care apps often suffer from poor long-term 

retention, with over half of users abandoning tools after 1-3 

months in multiple studies. To strengthen evidence on 

outcomes, research is needed testing incentive programs, 

user experience optimization, peer supports, and content 

updating strategies to keep patients engaged over time. 

Both back-end analytics and qualitative data on barriers 

should inform iterative design enhancements to curate 
sticky apps. High retention apps warrant testing in 

pragmatic clinical trials to evaluate true preventive impacts 

versus current efficacy estimates likely dampened by 

sporadic use of tools. 
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D. Focus on Diverse, Vulnerable, Underserved 

Populations 

Most app trials have enrolled predominantly educated, 

affluent white adults limiting generaliz ability and equity of 

digital health solutions. Expanded enrollment of elderly, 

low-income, disabled, minority and immigrant patients is 

necessary to ensure preventive benefits extend to higher 

risk underserved communities. Special attention should be 
afforded disadvantaged populations in app promotion, 

addressing access barriers around cost, digital literacy, 

culture, and language. Analysis of sub-group usage and 

outcomes can also clarify where health disparities persist 

via apps. 

 

E. Compare Apps to Alternative Preventive Interventions 

While apps demonstrate improved preventive 

behaviors over usual care controls, few studies compare 

apps directly against other interventions like in-person 

wellness programs or paper health tracking. Pragmatic 

trials testing apps head-to-head versus standard preventive 
offerings could better isolate the impact of mobile delivery. 

Comparative effectiveness data would help weigh the 

benefits, limitations, costs, and engagement rates of app-

based digital health tools versus traditional modalities.  
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