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Abstract 

Digital health technologies are reshaping healthcare, yet their evaluation in low- and middle-income 

countries (LMICs) remains uneven. This study identified three critical pillars of technology 

benchmarking, digital health literacy, and social media listening as essential for assessing digital 

health efficacy and equity. A scoping review, guided by PRISMA, was conducted in PubMed 

(September 2025) to synthesize peer-reviewed studies published between January 2020 and 

September 2025. Eligible articles addressed at least one of the three pillars and were relevant to LMIC 

health systems; opinion pieces and studies focused solely on high-income settings were excluded. 

Data were extracted systematically, and findings were synthesized descriptively. The integration of 

these three pillars provides a multidisciplinary framework for evaluating digital health in LMICs, 

underscoring the importance of tools that are technically sound, culturally appropriate, and 

developed through cross-sector collaboration. 
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Introduction 

Digital health, which encompasses telemedicine, mobile health (mHealth), AI diagnostics, 

electronic health records, and wearable devices, has the potential to transform healthcare systems 

worldwide. Its central aim is to make healthcare faster, more efficient, inclusive, and far-reaching, 

especially in resource-limited environments such as low- and middle-income countries (LMICs) (1). 

Digital health innovations hold transformative potential in LMICs, where healthcare access is often 

limited by infrastructure, economic, and educational barriers to healthcare access. In pediatric care, 

where early interventions are vital, digital health tools, such as mHealth apps, SMS reminders, and 

social media communication, can bridge the gap between healthcare providers and caregivers. 

However, their effectiveness must be critically evaluated to ensure they deliver real benefits, 

particularly in addressing persistent health issues (2).  

Digital literacy is a crucial aspect of human capacity in the digital era, particularly when 

individuals engage as users of digital health technologies. It not only influences how people access, 

interpret, and evaluate health information but also determines their ability to effectively use digital 

tools for health management and decision-making. Therefore, assessing digital literacy should be 

considered an essential component of any digital health evaluation, as it directly affects the accuracy, 

usability, and overall impact of such technologies. Studies have shown that higher levels of digital 

literacy are associated with better health outcomes and greater engagement with digital health 

platforms (3, 4) 
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The COVID-19 pandemic further accelerated digital health uptake, driving the widespread 

adoption of telemedicine platforms, mobile applications, and digital surveillance tools to sustain 

essential services while reducing infection risk (5). These interventions offer scalable and cost-

effective solutions to longstanding healthcare barriers, ranging from nutrition education, maternal 

and child health to chronic disease monitoring and public health reporting (4). 

Beyond bridging access gaps, digital health supports healthcare workforce capacity building 

and improves patient-provider partnerships by facilitating decision-making processes, remote 

consultations, and personalized interventions (6). Innovative projects, such as EU-funded initiatives 

for training health professionals in digital competencies, underscore the importance of building both 

digital infrastructure and human capacity (7).  

Methods 

This study employed a scoping review that followed the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The review protocol was developed 

to identify, map, and synthesize literature on digital health assessment in LMICs, with particular 

attention to three assessment pillars: technology benchmarking, digital health literacy, and social 

media listening. 

Articles were eligible for inclusion if they were peer-reviewed journal publications between 

January 2020 and September 2025, focused on LMICs as defined by the World Bank or provided 

frameworks relevant to LMICs health systems, and addressed at least one of the three assessment 

pillars. Studies were considered regardless of whether they employed quantitative, qualitative, 

mixed-methods, or review-based approaches. Exclusion criteria included studies unrelated to digital 

health, commentary or opinion pieces without empirical or methodological contributions, and 

articles focused solely on high-income countries without LMICs relevance. The search was conducted 

in PubMed in September 2025, using the following Boolean string adapted to PubMed syntax:  

(“digital health” OR “mHealth” OR “eHealth” OR “telehealth” OR “mobile health 

application”)  

AND  

(“evaluation” OR “assessment” OR “technology benchmarking” OR “usability 

assessment” OR “implementation evaluation” OR “digital health literacy” OR 

“eHealth literacy” OR “social media analysis” OR “infodemic management”)  

AND  

(“low- and middle-income countries” OR “LMICs” OR “resource-limited settings” 

OR “developing countries” OR “global south”) 

Titles and abstracts were screened independently by two reviewers (AS and BD). Full texts were 

then assessed against the predefined eligibility criteria, and any discrepancies were resolved in 

consultation with a third reviewer (EG). This process resulted in the inclusion of fourteen articles in 

the final synthesis. Data were charted using a standardized extraction template that recorded study 

citation and year, LMICs focus or study setting, study design and objectives, the assessment pillar or 

pillars addressed, and the main contributions and findings. The results were synthesized 

descriptively and organized according to the three pillars of assessment. Articles with cross-cutting 

relevance, such as frameworks applicable to multiple pillars, were categorized separately. Owing to 

the heterogeneity of study designs and outcomes, no meta-analysis was attempted. 

Results 

The scoping review identified 14 studies (see Figure 1) published between 2020 and 2025 that 

examined aspects of digital health assessment in low- and middle-income countries (LMICs). The 

studies covered three thematic pillars: 
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1. Technology Benchmarking (n=4) – focused on benchmarking diagnostics, registries, 

infrastructure assessment, and health technology assessment (HTA) frameworks. 

2. Digital Health Literacy (n=4) – included interventions for low-literacy populations, scoping 

reviews of digital literacy determinants, and frameworks for workforce competency. 

3. Social Media Listening (n=3) – focused on infodemic monitoring, big data surveillance, and 

methodological insights for using social media platforms for public health. 

4. Cross-Cutting Analyses (n=3) – provided overviews of digital health implementation in LMICs 

and classification approaches for health technology tiers. 

 

Figure 1. The flowchart of database selection. 

These studies represented a growing emphasis on holistic assessment approaches in LMICs, 

integrating infrastructure benchmarking, end-user literacy evaluation, and population-level 

surveillance methods. 

The results from the 14 studies summarized in Table 1 were systematically analyzed and 

organized into four main categories. These categories were derived based on recurring themes and 

methodological approaches identified across the studies. Each category represents a distinct 

dimension of the findings, allowing for a more structured interpretation and comparison. The 

categories are explained in detail below. 

Table 1. Summary table of selected database. 

Pillar Study 

(Year) 

LMIC Focus Objective/Method Key Contribution 

Technology 

Benchmarking 

Yadav et al., 

2021 

10 LMICs Service provision 

assessments to 

benchmark diagnostic 

availability 

Provides indicators 

and benchmarking 

methods for 

diagnostics 

 Waqar et 

al., 2022 

Resource-

limited 

settings 

Review of perioperative 

registries 

Demonstrates role of 

registries in 

benchmarking 

surgical performance 
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 Patel et al., 

2021 

India 

(district-

level) 

National infrastructure 

assessment model 

Identifies barriers 

and models for large-

scale digital health 

evaluation 

 Leckenby et 

al., 2021 

Global 

(LMICs 

relevance) 

Sandbox/HTA approach Framework for 

regulatory and 

performance 

benchmarking of new 

DHTs 

Digital Health 

Literacy 

Salim et al., 

2023 

LMICs 

relevance 

Feasibility study of app 

for low-literacy adults 

Shows tailored app 

design for literacy 

gaps 

 Choukou et 

al., 2022 

Vulnerable 

populations 

Scoping review of DHL 

interventions during 

COVID-19 

Highlights 

interventions to 

counter 

misinformation 

 Nazeha et 

al., 2020 

Global 

(LMICs 

relevance) 

Workforce competency 

review 

Framework for 

assessing digital 

skills provider 

 Shi et al., 

2024 

Global, 

LMICs gaps 

Scoping review on older 

adults’ DHL 

Reveals determinants 

and inequities in 

digital health literacy 

Social Media 

Listening 

van 

Heerden et 

al., 2020 

Sub-Saharan 

Africa 

Social media big data for 

HIV surveillance 

Demonstrates 

surveillance potential 

of SM data 

 Blandi et 

al., 2022 

Global Overview of infodemic 

& SM behavior 

Characterizes 

misinformation 

dynamics 

 Bhandoria 

et al., 2020 

Global, 

LMICs use 

SM platforms for survey 

recruitment 

Offers 

methodological 

insights for SM 

listening 

Cross-Cutting Till et al., 

2023 

Sub-Saharan 

Africa 

Scoping review of MCH 

digital health 

Typology of DHTs 

for LMICs health 

systems 
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 Kosowicz et 

al., 2023 

Vietnam NICE-tier DHT 

classification study 

Practical 

classification for tech 

adoption 

 Yew et al., 

2025 

Global 

LMICs 

hospitals 

Scoping review of 

barriers/enablers post-

COVID 

System-level insights 

into DHT adoption 

1. Technology Benchmarking 

Four studies explored approaches to benchmarking digital health tools and infrastructure in 

LMICs (8-11). Yadav quantified diagnostic availability across ten LMICs using standardized Service 

Provision Assessment indicators, providing crucial data for policy and planning (8). Waqar 

highlighted the value of perioperative registries as tools for benchmarking surgical quality, 

demonstrating their potential to improve outcomes in resource-limited settings (9). Patel introduced 

a district-level model in India to identify barriers to scaling digital infrastructure, offering methods 

that could be applied to other LMICs (10). Finally, Leckenby proposed a “sandbox approach” for 

regulatory and health technology assessment innovation, aimed at evaluating emerging digital health 

technologies (11). These studies collectively contribute to efforts in establishing benchmarks for 

digital health infrastructure in LMICs. Each approach provides essential insights for enhancing the 

effectiveness of digital health tools in improving healthcare quality and access in resource-

constrained settings. 

2. Digital Health Literacy 

Four studies investigated digital health literacy (DHL) among vulnerable populations and 

health worker (12-15). Salim piloted a mobile app tailored to low-literacy adults with asthma, 

evidence showed that mobile applications tailored for individuals with limited literacy can be feasible 

and effective in LMICs-like contexts (12). Choukou reviewed digital literacy interventions during 

COVID-19, emphasized the crucial role of digital literacy in countering infodemics and promoting 

reliable health information (13). Nazeha introduced digital competency frameworks have also been 

developed to define digital competencies for health professionals, ensuring that skills are 

standardized and measurable (14). While Shi et al. (2024) synthesized determinants of DHL among 

older adults, revealing critical equity gaps that are especially pronounced in low-resource settings 

(15). 

3. Social Media Listening 

Social media platforms have emerged as valuable tools for surveillance and communication in 

LMICs, three studies focused on social data for surveillance and communication (16-18). Van 

Heerden highlighted social media as a novel HIV surveillance tool in Sub-Saharan Africa (16). Blandi 

provided a cross-national overview of infodemic trends and information-seeking behaviors during 

COVID-19 (17). Bhandoria illustrated practical social media research methods, demonstrating 

platforms such as WhatsApp and Twitter for large-scale survey recruitment in multiple countries 

contexts (18). 

4. Cross-Cutting Reviews and Landscape Analyses 

Three recent reviews synthesized lessons on digital health integration, barriers, and 

classification frameworks (19-21). Till Bergman’s study offered typologies for digital health 

technologies specifically in maternal and child health within LMIC health systems, providing 

valuable insights for their adoption (19). Kosowicz introduced a NICE-tier classification for digital 
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health technologies in Vietnam, offering a practical framework to guide their implementation and 

benchmarking (20). Additionally, these reviews collectively provide key frameworks and typologies, 

such as the NICE tiers, to support the integration and scaling of digital health tools in resource-

constrained settings (21). These works contribute significantly to understanding the barriers and 

challenges in adopting digital health technologies, while offering practical guidance on their 

classification and integration in LMICs. 

Discussion 

Technology Benchmarking 

Technology benchmarking, more broadly, entails the systematic evaluation of digital health 

applications using standardized tools. For instance, the Mobile App Rating Scale (MARS) provides a 

multidimensional assessment of engagement, functionality, aesthetics, and information quality (22). 

MARS has been validated as a reliable tool for evaluating health apps in various domains and is 

particularly useful for assessing user-centered design in LMICs settings (23). 

Recently, we conducted a benchmarking study of pediatric-focused digital health applications 

available in the Indonesian App Store. MARS tools revealed that while the apps generally scored 

high in functionality and aesthetic design, engagement, and information quality varied considerably. 

Only 33% of the apps incorporated personalized guidance and feedback features, and fewer than half 

offered community-interaction tools. These deficits are particularly detrimental in rural settings, 

where offline functionality, linguistic localization, and interactivity are essential for uptake and 

sustainability (24). 

Benchmarking highlights how these apps often fall short in terms of user engagement and 

interactivity, which are crucial for long-term behavior change (25). The use of usability scales, such 

as the System Usability Scale (SUS) and User Experience Questionnaire (UEQ), can complement the 

MARS to provide holistic insights (26). For instance, some apps score relatively high in terms of 

content relevance but lack customizable features for rural users with intermittent Internet access. 

Other benchmarking approaches include heuristic evaluations (27), ISO/IEC 25010 software quality 

standards, and app store review analyses (28). Integration with electronic medical records (EMRs) 

and data security measures also forms part of benchmarking in contexts where personal data 

protection laws may be weak or inconsistently applied (29). 

Digital Health Literacy 

The importance of digital health literacy (DHL) is increasingly recognized, particularly among 

vulnerable populations and health workers. In one survey, nearly half of the individuals who had 

downloaded an mHealth app reported discontinuing it, with the majority citing a high burden of 

data entry or confusion with app usage (30). Studies in LMICs have shown that low DHL correlated 

with poor health-seeking behavior, delayed treatment, and misuse of health apps (31, 32). Tools such 

as the eHealth Literacy Scale (eHEALS) and Digital Health Literacy Instrument (DHLI) offer 

frameworks for measuring these competencies (33). 

Addressing DHL gaps requires context-specific training, community-based digital education 

programs, and the inclusion of local languages and dialects in app content (34). Gender dynamics 

also affect access; women, who are often primary caregivers, may lack smartphone access or digital 

training because of patriarchal norms (35). One reliable instrument for measuring digital health 

literacy is the HLS19-DIGI. The HLS19-DIGI scale was sufficiently unidimensional, and no 

differential item functioning or disordered response categories were observed (36). 

Digital health literacy (DHL) has emerged as a critical subdomain of health literacy, particularly 

in the era of rapidly expanding digital health technologies. It is broadly defined as the ability to locate, 

comprehend, critically assess, and apply health information obtained from digital platforms to make 

informed decisions. This competency is essential not only for navigating digital health tools but also 

for fostering effective health-related decision-making among individuals and communities (37).  
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In low- and middle-income countries, including rural regions, digital health literacy is pivotal 

in determining the success of mobile health (mHealth) initiatives. Given the uneven distribution of 

technological infrastructure and educational attainment, disparities in DHL among parents and 

caregivers can significantly hinder the adoption and sustained use of digital health tools by these 

groups. For example, one user experience study revealed that nearly 50% of individuals who had 

initially downloaded an mHealth application discontinued its use. The most frequently cited reasons 

included the complexity of navigation, high data input burden, and confusion regarding the app’s 

functions (30). 

Empirical studies in LMICs settings have consistently demonstrated that limited DHL is 

associated with suboptimal health-seeking behaviors, delayed treatment initiation, and 

inappropriate use of digital health resources. Such limitations can compromise the effectiveness of 

mHealth interventions designed to support maternal and child health, nutrition, and chronic disease 

management (32). 

Given these challenges, accurately measuring individuals’ digital health literacy is essential to 

identify gaps and guide effective interventions. Various validated measurement instruments have 

been developed to systematically assess DHL. The eHealth Literacy Scale (eHEALS) remains one of the 

most widely used tools for measuring individuals’ perceived skills in finding and evaluating online 

health information (38). Recently, the Digital Health Literacy Instrument (DHLI) was introduced, 

offering a multidimensional approach that includes operational skills, navigation, evaluation, and 

privacy management (33). In addition, the HLS19-DIGI, a digital extension of the Health Literacy 

Survey 2019, has proven to be a reliable and unidimensional instrument for measuring DHL across 

populations. It showed no significant issues with differential item functioning or response category 

disorders, making it suitable for comparative and cross-national research (36). 

Addressing the gaps in DHL requires culturally and contextually sensitive strategies. 

Community-based digital education programs, especially those that incorporate local languages and 

dialects, are vital for ensuring inclusivity and comprehensibility. Furthermore, attention must be paid 

to gender-based disparities in digital access and use. In many patriarchal societies, including rural 

Indonesia, women who often serve as the primary caregivers may face limited access to smartphones 

or lack digital training, further exacerbating health inequalities (39). 

In conclusion, enhancing digital health literacy is not merely a technical challenge but a 

multidimensional task that intersects education, infrastructure, gender equity, and cultural context. 

As digital health continues to evolve, particularly in underserved regions, strengthening DHL will 

be instrumental in ensuring equitable access to and effective use of health technologies. 

Social Media Listening 

Social media listening, also known as social media intelligence, refers to the process of tracking 

and analyzing online conversations, posts, and trends to gain insights into public perceptions, 

behaviors, and needs. While widely adopted in the commercial sector for brand monitoring and 

customer engagement, its use in healthcare remains limited, particularly in digital health initiatives. 

This article seeks to introduce the value of social media listening in healthcare and propose its greater 

integration, particularly in contexts with high digital penetration but limited traditional health 

infrastructure (40). 

In many countries, healthcare providers have not yet fully embraced social media as a legitimate 

data source. A national survey conducted in the United States found that nearly half of the physicians 

and medical students expressed skepticism about the effectiveness of online communication in 

improving patient–physician relationships. This indicates a substantial trust gap and highlights the 

need for improved digital literacy among healthcare professionals (41). 

However, social media platforms offer a rich environment for understanding the evolving 

relationship between healthcare systems and societies. Online interactions through comments, 

shares, or discussions mirror real-world sentiments and provide a public space where patients, 

caregivers, and providers co-create narratives about health and wellness. These interactions also 
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illustrate the concept of partnership in digital health, where the traditional roles of patients and 

providers become more interactive and horizontal (42). 

Despite frequent critiques regarding the negative effects of social media, particularly its 

association with mental health challenges, it remains an untapped asset for healthcare insights. In 

regions with large and active digital populations, such as Southeast Asia and Latin America, social 

media can serve as a real-time barometer of public sentiments. For example, Muralidhara and Paul 

analyzed Twitter discussions surrounding antidiabetic drugs, demonstrating how social media 

platforms can reflect societal discourse and behavioral trends related to medication use and chronic 

disease management (42). 

Social listening is particularly relevant in LMICs, where conventional health surveillance 

systems may be underdeveloped. In such contexts, social media offers an opportunity to understand 

community experiences, identify emerging health concerns and improve service delivery. For 

instance, discussions around stunting, caused by chronic malnutrition, can provide health 

professionals with valuable qualitative data on public knowledge gaps, misinformation, or systemic 

barriers to nutrition (43). 

Technological tools for social media scraping and monitoring have evolved significantly, 

enabling large-scale data extractions and sentiment analyses. Platforms such as Brandwatch, 

Talkwalker, and NetBase are primarily used in the private sector; however, academic researchers and 

policymakers have only recently begun exploring their application in public health. Unlike election 

monitoring, where social media has become a critical factor, healthcare still lags in adopting such 

intelligence systems (44, 45). 

Healthcare institutions can leverage social media in several impactful ways. By analyzing trends 

in real time, professionals can tailor health interventions more precisely to community needs. 

Moreover, targeted health communication campaigns informed by online discourse can improve 

their reach and effectiveness. In countries such as Indonesia, where mobile and social media usage is 

high, social listening can serve as a crucial tool for improving maternal and child health by identifying 

misinformation and gauging public engagement with health topics (46). 

Numerous examples from high-income countries highlighted the successful use of social media 

in health care. For instance, the Mayo Clinic established its Social Media Center to train healthcare 

professionals in digital engagement and share evidence-based health information with the public 

(40). Similarly, the Centers for Disease Control and Prevention (CDC) has used platforms such as 

Twitter and Facebook to run large-scale public health campaigns, particularly during health 

emergencies (47). The Cleveland Clinic’s active social media presence, including interactive Q&A 

sessions and educational videos, has helped increase patient access to trusted medical information 

(48). 

Additionally, online communities have emerged as vital sources of peer support, especially for 

individuals with chronic conditions such as diabetes and cancer. These platforms allow users to 

exchange experiences, reduce isolation, and improve their self-management. The 

#ThisIsPublicHealth campaign by the Association of Schools and Programs of Public Health (ASPPH) 

exemplifies how social media can promote health awareness and education through community-

driven storytelling and visual engagement (49). 

In conclusion, social media listening offers a powerful and underutilized approach to enhance 

healthcare delivery, especially in digitally active but medically underserved regions. By integrating 

this method into digital health strategies, healthcare providers can better understand public needs, 

combat misinformation, and foster responsive and inclusive health systems. 

Cross-Cutting Reviews and Landscape Analyses 

Despite the widespread availability of digital communication tools and social media in both 

developing and developed countries, their adoption in clinical settings remains limited due to 

skepticism. For example, physicians at an academic medical center in Lebanon expressed reluctance 

to use online applications and social media platforms to communicate with patients. This hesitation 
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highlighted the challenges of integrating virtual communication into healthcare, emphasizing the 

need to assess healthcare providers’ perceptions and develop supportive policies. Rather than 

resisting this new communication paradigm, healthcare institutions should proactively embrace 

digital tools to enhance patient care and engagement (50). 

Digital surveillance presents diverse opportunities for monitoring disease trends and detecting 

outbreaks in near real-time. These techniques include augmenting traditional data sources, mapping 

geographic spread, and optimizing existing surveillance frameworks. For instance, Google search 

data have been successfully integrated as a “virtual provider” to enhance influenza-like illness 

surveillance, supplementing outpatient reports. Similarly, Twitter data have helped identify 

restaurants that are potentially linked to foodborne outbreaks, facilitating targeted inspections. In 

Madagascar, Google search trends were used alongside healthcare statistics to forecast plague 

outbreaks, and geolocation data from Twitter combined with air traffic patterns traced the spread of 

the Chikungunya virus (51). 

Beyond infectious disease monitoring, digital data from social media, online surveys, and mobile 

applications provide critical insights into public health factors, such as dietary habits, healthcare 

access, and socioeconomic conditions influencing nutrition and child growth. Geospatial analysis of 

satellite imagery and mobile phone usage helps identify patterns of vector-borne diseases, thereby 

supporting precise interventions and resource distribution. Integrating mobile health applications 

into surveillance enables real-time data collection on children’s growth and nutrition, facilitating 

early detection and timely intervention. This digital ecosystem empowers health officials to identify 

the underlying factors driving stunting and tailor public health responses (51). 

Digital health interventions encompass a broad spectrum of technologies, mobile applications, 

telemedicine platforms, and web-based educational resources that are increasingly employed to 

promote maternal and child health in resource-limited settings. These technologies offer innovative 

solutions to overcome barriers, such as restricted access to healthcare facilities and knowledge gaps 

among caregivers. In stunting prevention, digital tools address various aspects of child development, 

including nutrition, immunization, and early stimulation. For example, nutrition-focused mobile 

applications provide parents with personalized feeding guidance, growth tracking, and reminders 

for vaccinations and health checkups. Telemedicine connects families with pediatricians and 

nutritionists for remote consultations, and interactive online modules educate caregivers about 

breastfeeding, complementary feeding, and hygiene practices. These digital resources empower 

parents with evidence-based knowledge that is crucial for optimizing child nutrition and health 

outcomes (19). 

Three Pillars for Digital Health Assessment 

A comprehensive framework for evaluating digital health interventions integrates technology 

benchmarking, digital health literacy (DHL), and social media listening (SML). This triadic model is 

especially pertinent to pediatric care in low- and middle-income countries (LMICs), where 

infrastructural, educational, and cultural barriers complicate health communication. 

• Technology benchmarking assesses the technical quality of digital health applications using 

standardized tools such as the Mobile App Rating Scale (MARS), System Usability Scale (SUS), 

and heuristic evaluations. However, these metrics often overlook the user context. 

• Digital health literacy research bridges this gap by exploring why some users discontinue the 

use of an app despite favorable technical ratings. Issues such as comprehension difficulties, 

perceived irrelevance, and distrust are common barriers to using eHealth tools (52). 

• Social media listening captures emergent narratives and public sentiments that shape health 

behaviors, sometimes more powerfully than formal education (48). 

Isolated interventions risk ineffectiveness if they ignore this complexity of the problem. For 

example, Indonesia’s digital stunting reduction programs may exclude vulnerable communities 

when implemented without grassroots DHL training (53). Likewise, technically robust apps can be 

overshadowed by competing misinformation (54). Optimal digital health systems for pediatric care 
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should integrate all three pillars: benchmarking during app development, embedding DHL 

education within community health worker (CHW) and caregiver training, and continuous social 

media monitoring to detect and respond to evolving narratives. This integration fosters iterative 

improvements, ensuring that technology aligns with real user needs (55). 

Prioritizing participatory design enhances trust and user engagement, which is especially critical 

in pediatric health, where caregivers make key decisions. Involving communities in app design, 

content localization, and feedback mechanisms empowers users and fosters ownership. However, 

ethical challenges arise with digital tools, particularly concerning privacy in social media listening, 

which often involves analyzing publicly available but sensitive data sets. Benchmarking efforts must 

also focus on inclusiveness, ensuring that platforms are accessible to users with disabilities and those 

in remote areas. Furthermore, DHL education should avoid imposing top-down health behavior 

models and instead promote critical, context-aware decision-making that respects cultural nuances. 

(56). 

Challenges and Future Directions 

Although digital health interventions hold a promise for preventing stunting, significant barriers 

remain. Limited internet access, low digital literacy, and cultural resistance, particularly in rural and 

marginalized populations, restrict uptake. Additionally, ensuring the accuracy and quality of digital 

health content is vital to prevent misinformation that could undermine health outcomes in the future. 

Future efforts should focus on strengthening digital infrastructure, expanding affordable access 

to technology, and enhancing caregiver health literacy. Collaborative partnerships among 

governments, healthcare providers, and technology developers can facilitate context-specific digital 

solutions tailored to local requirements. By fostering synergy between pediatricians and families 

through digital tools, stunting prevention initiatives can be more effective, ultimately improving 

child health in developing countries (57). 

Limitation 

This study was conducted as a mini-review and was therefore limited in scope and depth. It 

included only published studies, which may have excluded relevant grey literature, reports, or 

unpublished data that could provide additional insights into pediatric digital health initiatives. 

Although the stated emphasis is on pediatric care, many of the included findings remain general to 

digital health literacy rather than being specifically focused on children or pediatric populations. This 

reflects a broader gap in the existing literature, where most research addresses adult users or 

healthcare professionals. Consequently, while the proposed framework integrating technology 

benchmarking, digital health literacy, and social media analysis offers a comprehensive lens for 

evaluating digital health interventions, its direct applicability to pediatric contexts remains 

preliminary. Future studies should expand beyond this mini-review by incorporating unpublished 

evidence, age-specific assessment tools, and participatory approaches that include parents, children, 

and pediatric health workers in low- and middle-income countries. 

Conclusion 

The convergence of technology benchmarking, digital health literacy, and social media analysis 

provides a comprehensive framework for evaluating digital health interventions in pediatric care. 

Our scoping review of 14 studies, summarized across four main categories technology 

benchmarking, digital health literacy, social media listening, and cross-cutting reviews/ landscape 

analyses highlights the multidimensional nature of digital health evaluation in low- and middle-

income countries. Evidence from the technology benchmarking category underscores the importance 

of assessing infrastructure, regulatory approaches, and implementation barriers, while findings on 

digital health literacy emphasize the need for tools that are accessible, understandable, and equitable 

for diverse populations. Social media listening studies illustrate how real-time data can inform 
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surveillance, communication, and engagement strategies, and cross-cutting reviews provide 

typologies and frameworks that guide adoption and policy in resource-limited settings. 
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