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Objectives: Physical activity (PA) is crucial for older adults’ wellbeing. Digital health interventions (DHIs) are important, however a synthesis aimed at healthy community-dwelling OA is lacking. This study aims to synthesize DHIs effect on PA levels among community-dwelling 60-year-old adults or older.Methods: A systematic review was performed. DHIs using eHealth/mHealth tools, apps and text messaging were included. Primary outcomes were daily steps, moderate-to-vigorous PA and sedentary time. Quality was assessed via Cochrane risk-of-bias tools. Study-reported effect, study quality, sample size, study duration and dropout rate were semi-quantitatively synthesized to determine the overall category effect.Results: 12 studies were included. 75% were low-quality, sample size was 16–18,080, study duration was 3–18 weeks, average dropout rate was 4.2%–46.7%. The synthesis of “motivational reminders” and “dynamic exercise programs” showed an overall positive effect, of “PA self-monitoring” showed mixed results and “exercise digital coaching” showed a non-positive effect.Discussion: Motivational reminders and dynamic exercise programs proved more effective in increasing PA in older adults than other interventions and should be more embedded in structured public health programs.Keywords: ageing, exercise, physical fitness, healthy lifestyle, digital health
INTRODUCTION
Physical activity (PA) is pivotal in maintaining the physical, mental, and social wellbeing of older adults (OA) [1, 2]. Regular PA effectively reduces the risk of chronic conditions [3], enhances cognitive function [4], fosters social interactions [5], and contributes to an improved quality of life (QoL) [6]. Walking, swimming, or yoga delays, for instance, the onset of cognitive impairment [7]. It fosters social connections, combating isolation in community settings [8]. Furthermore, PA is associated with improved psychological wellbeing, essential for QoL in OA [9]. For these reasons, the WHO (World Health Organization) aims to tackle this public health issue [10].
A significant proportion of OA remain inactive. Only a minority meets the WHO recommended levels [11, 12]. The prevalence of adults not meeting the recommended levels is 40%–60% among females aged 45–69 years and 50%–70% among females aged 70 years. In parallel, this prevalence is 30%–50% among males aged 45–69 years old and 40%–60% among 70-year-olds males and older across different WHO regions [12, 13].
In Europe, this prevalence among 55-year-olds and older varies widely, from 4.9% in Sweden to 29.0% in Portugal [14]. On average, OA spend around 9.4 h/day as sedentary [15]. This is often connected to retirement, fewer opportunities for social engagement, and a gradual decline in energy levels [16].
This poses a significant challenge, considering the proportion of people over 60 years old will nearly double by 2050 [17]. The positive effects of increased PA translate into a reduced disease and disability, with lower healthcare costs for chronic conditions management [18]. Moreover, regular PA extends life expectancy and also improves QoL by preserving independence, reducing the risk of disability, and promoting greater social engagement [19]. Digital health interventions (DHIs) emerge as promising opportunities for PA promotion among OA [20]. These interventions leverage information and communication technologies, such as websites, mobile applications, wearable devices, and telehealth platforms, to deliver personalized, scalable, and interactive PA interventions [21]. In 2017, Tedesco et al. reviewed the activity trackers for OA, detailing indicators like energy expenditure, activity assessment and sedentary behavior monitoring, all possible with commercially available devices [22]. The review emphasized the availability of several trackers specifically designed for OA, in addition to those for all ages. More evidence shows a growing interest in different trackers from major brands such as Fitbit and alike, used for interventions targeting the general population [23–25].
eHealth interventions have the potential to address various barriers faced by OA, including limited access to traditional exercise facilities [26]. The ever-increasing number of studies that analyze this public health aspect and the technologies involved corroborate its importance [20, 27–29] for health promotion strategy. However, a synthesis of DHIs aimed at healthy or with generic comorbidities community-dwelling OA is lacking.
The current study, therefore, aims to summarize the effect of DHIs interventions on PA levels of community-dwelling aged 60 years and older by a systematic review of the literature and semiquantitative analysis of the pertinent interventions from a health promotion and public health perspective. The objective is to provide evidence to guide public health policies, ensuring they align with the changing demographic landscape, evolving health needs, and technological advancements.
METHODS
The following PICO was adopted to guide studies inclusion:
- Population (P): community-dwelling OA (60 years of age or older);
- Intervention (I): digital communication tools or devices (eHealth/mHealth interventions; Digital interventions; Text-messaging; App-based interventions);
- Comparator (C): control group, self (in case of within-subject design), standard practice;
- Outcome (O): PA level, active lifestyle or sedentary behavior.
This study adopted the FDA (Food and Drug Administration) definition of digital health, which includes “mobile health (mHealth), health information technology (IT), wearable devices, telehealth and telemedicine, and personalized medicine” [25].
Only papers with the following characteristics were included:
- Randomized controlled trials (RCTs) or quasi-experimental studies comparing a Digital Health PA intervention targeting OA aged 60 years and older with a digital or non-digital PA intervention, or no intervention were considered for inclusion.
- English papers with full-text availability were considered for inclusion.
- Studies examining community-dwelling OA, either healthy or with multiple non-severe comorbidities (i.e., diabetes, hypertension etc.) not affecting in any way the ability to perform PA as compared to the general population.
- Studies reporting digital/mHealth/eHealth interventions of any duration to increase regular PA levels or to reduce sedentary behavior time were included, covering interventions using apps, automated text-messaging, digital reminders, and automated digital coaching.
Papers with the following characteristics were excluded:
- Studies with subjects in rehabilitation, hospital inpatients or residents in any healthcare setting. Considering how a consistently shared definition of “older age” was lacking in literature, 60 years of age was adopted as a cut-off point.
- Studies including telephone-based interventions, unless pre-registered and fully automated, or with the tools not accessible via computer or handheld devices (telephones, smartphones, or tablets).
- Studies reporting interventions either specific to a single disease and/or addressing whatever grade of physical inability to exercise (i.e., an exercise program without upper extremity activity to a patient with scapular girdle arthrosis).
- Studies providing participants with self-tracking devices to monitor activities without any health promotion components, such as coaching, support, or motivation.
Only the following were included as comparators:
- A within-subject baseline assessment of the same outcome measures before the intervention;
- An alternative intervention (featuring non-digital tools or other digital tools) or delayed intervention;
- A no-intervention control group.
With regards to primary outcomes, improved levels of regular PA or reductions in sedentary behaviors, such as increasing daily steps, reduction of sedentary time, and increasing the frequency of MVPA sessions were included. In particular, only studies with PA measures either tracked objectively through digital measurement devices or recorded subjectively through other forms of structured data analysis (e.g., via validated scales/tools; studies relying on open-ended questionnaires were excluded), were included. The effect measures were intended as relative and/or absolute differences in PA levels and other outcomes, expressed as numbers or percentages, depending on the study.
With regards to secondary outcomes, the following were included: changes in health parameters such as weight, glycated hemoglobin (HbA1c), cardiovascular health parameters, QoL and adherence rates.
With regards to literature search, the electronic databases PubMed (MEDLINE), Web of Science and Scopus, were queried by AM and MDP. An appropriate search string was created using Boolean operators to combine multiple synonyms related to the following topics: populations aged 60 and older, digital health, mobile apps, communication media, physical activity, and sedentary behavior (see Supplementary Material S1 for the search strings in their exact syntax). Only English papers of interventional studies published after 01-01-2000 were included. The search string was rerun prior to final analysis; however, no new suitable studies were found.
With regards to study selection (see Figure 1), MDP and AM independently performed the process using Rayyan. Disagreements were resolved collectively.
[image: Figure 1]FIGURE 1 | Flow diagram representing study selection and inclusion, from Page MJ et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021; 372: n71. doi: 10.1136/bmj.n71 (Di Pumpo M. et al. Digital health interventions to promote physical activity in community-dwelling older adults: a systematic review and semiquantitative analysis. Padua, Italy. 2024).
After study selection, data extraction was performed by MDP and AM independently. Summary statistics were reported from original or performed following standard practice. No information relevant for synthesis was missing, no missing data handling techniques were required.
Regarding quality assessment, the included articles underwent a risk-of-bias (ROB) assessment by MDP and AM who independently applied the Cochrane tools. In detail, the Cochrane Rob2 tool was used for RCTs [30] and the Cochrane ROBINS-I tool [31] was used for non-randomized intervention studies. The tools’ final judgments were re-coded as high ROB (with “high risk” or “serious/critical” judgments obtained via the tools), medium ROB (“moderate” or “some concern” judgments obtained via the tools) and low ROB (with “low risk” judgments obtained via the tools) to render Rob2 and ROBINS-I tool overall judgments comparable. Among major items of ROB evaluation are the randomization process, deviation from intended interventions, missing outcome data, measurement of outcome, and selection of reported results. Among major items of ROBINS-I evaluation are confounding, participant selection, intervention classification, outcome measurement, missing data, reporting bias. Studies with a high ROB were classified as low quality, medium ROB as medium quality and high ROB as low quality (see Supplementary Material S2). This assessment subsequently constituted a key dimension of the evidence synthesis process.
Disagreements between MDP and AM were resolved collectively.
Given the heterogeneity of data in terms of intervention types and recorded outcomes, a meta-analysis was deemed not feasible. Instead, a semiquantitative analysis was performed via a harvest plot in order to synthesize the effect on PA levels of the studied interventions, and inform the discussion and recommendations. In particular, the “reported effect” for each study was classified as “positive” the original study statistically significant enhancement in PA levels (step counts, MVPA, sedentary time, see Table 1), or as “non-positive” if otherwise. The intervention characteristics extracted were: reported effect, study quality as assessed via the quality assessment, sample size (classified as under or over 100 participants), study duration (in weeks), the number of participants who completed or abandoned the intervention and the reasons for this. These characteristics were compounded in the semiquantitative synthesis to determine the overall category “effect” and are graphically displayed in Figures 2, 3.
TABLE 1 | Evidence table of the included studies (Padua, Italy. 2024).
[image: Table 1][image: Figure 2]FIGURE 2 | Harvest plot of intervention type by sample size, study quality, study duration and effect in increasing physical activity levels or reducing sedentary time (Di Pumpo M. et al. Digital health interventions to promote physical activity in community-dwelling older adults: a systematic review and semiquantitative analysis. Padua, Italy. 2024).
[image: Figure 3]FIGURE 3 | Comparison of studies on completion rates and number of dropouts by cause, interventions groups combined vs control group (when available) (Di Pumpo M. et al. Digital health interventions to promote physical activity in community-dwelling older adults: a systematic review and semiquantitative analysis. Padua, Italy. 2024).
RESULTS
A total of 7,068 records were identified (see Figure 1 for details).
Of the 12 included studies, 9 were RCTs (Alley, 2022 [32], Cai, 2022 [33], Granet, 2023 [34], Kim, 2013 [35], Muellmann, 2019 [36], Pischke, 2022 [37], Roh, 2022 [38], Taraldsen, 2020 [39], Wijsman, 2013 [40]), 2 were mixed-method studies with a pre/post design (Compernolle, 2020 [41], Paul, 2017 [42]), and one was a Randomized Consent Design study (Mendoza-Vasconez, 2024 [43]). A three-arm study design was used in 4 studies (Alley, 2022, Muellmann, 2019, Pischke, 2022, Taraldsen, 2020), comparing a web-based intervention with PA diary functions, an accelerometer combined with a web-based intervention, and a control group; a two-arm design was used in 5 other studies (Cai, 2022, Granet, 2023, Kim, 2013, Roh, 2022, Wijsman, 2013) comparing accelerometer/pedometer-based intervention with no intervention; finally, two studies (Compernolle, 2020, Paul, 2017) featured a pre/post study design and one study adopted a Randomized Consent Design (Mendoza-Vasconez, 2024).
At baseline, the 12 studies included a total sample size of 19,746, ranging from 16 (Paul, 2017) to 18,080 (Mendoza-Vasconez, 2024) participants, with a median sample size of 132 participants. Female participants ranged from 40.9% (Wijsman, 2013 - 96 females in 235 participants) to 100% (Mendoza-Vasconez, 2024). Mean age samples ranged from 65.0 (Compernolle, 2020) to 83.1 years (Mendoza-Vasconez, 2024). Study duration ranged from 3 weeks (Compernolle, 2020) to 6 months (Taraldsen, 2020), with most studies lasting 12 weeks (Alley, 2022, Cai, 2022, Granet, 2023, Wijsman, 2013), and one study being an extension of a community health study started in 1991 (Mendoza-Vasconez, 2024) [44]. 6 out of the 12 studies were conducted in Europe (Compernolle, 2020, Muellmann, 2019, Paul, 2017, Pischke, 2022, Taraldsen, 2020, Wijsman, 2013), 3 in Asia (Alley, 2022, Cai, 2022, Roh, 2022) and 3 in North America (Granet, 2023, Kim, 2013, Mendoza-Vasconez, 2024).
Among the outcomes considered in this systematic review, four studies assessed daily steps (Cai, 2022, Compernolle, 2020, Kim, 2013, Paul, 2017), and four other studies evaluated MVPA (Alley, 2022, Muellmann, 2019, Pischke, 2022, Wijsman, 2013). Additionally, of these eight studies, four also measured total sedentary time (Compernolle, 2020, Alley, 2022, Muellmann, 2019, Pischke, 2022). The remaining four studies included in the review used alternative methods to assess physical activity levels, including the Rapid Assessment of Physical Activity questionnaire (Granet, 2023), time per week spent in all exercise-related activities (Mendoza-Vasconez, 2024), the number of days per week on which the intervention has been completed (Roh, 2022), METs (Mendoza-Vasconez, 2024, Roh, 2022), time per day spent walking and the Exercise Adherence Reporting Scale (Taraldsen, 2020).
In 6 out of 12 studies (Alley, 2022, Cai, 2022, Compernolle, 2020, Muellmann, 2019, Paul, 2017, Pischke, 2022) PA was quantitatively measured using digital devices (i.e., accelerometers, pedometers, smartphone sensors), in 3 studies (Granet, 2023, Roh, 2022, Taraldsen, 2020) PA was estimated through structured qualitative tools (via validated questionnaires and/or as adherence to the intervention protocol), in 3 studies PA was assessed using both quantitative and structured qualitative tools (Kim, 2013, Mendoza-Vasconez, 2024, Wijsman, 2013). Out of the 12 included studies, 2 did not rely on objective PA outcomes assessment (Granet, 2023 and Taraldsen, 2020).
Quality of Life was estimated in 3 out of 12 studies through specific validated questionnaires (Cai, 2022, Granet, 2023, Taraldsen, 2020), however, none of these studies found a significant difference in quality of life between intervention and control groups. Feasibility, acceptability, usability, user engagement and/or satisfaction were examined in 7 out of 12 studies using ad-hoc questionnaires (Alley, 2022, Compernolle, 2020, Granet, 2023, Muellmann, 2019, Paul, 2017, Pischke, 2022, Taraldsen, 2020). However, none of these studies demonstrated significant positive results in increasing physical activity levels or reducing sedentary time.
Supplementary Material S3 shows in detail the main intervention instruments adopted in each study. Four main conceptually distinctive types of intervention were identified (as shown in Figure 2):
 •  Motivational reminders (n = 3; Kim, 2013, Mendoza-Vasconez, 2024, Roh, 2022): messages and reminders aimed at promoting and sustaining participants' active behaviors, sent exclusively through automated tools, either individually or to the entire intervention group;
•  Dynamic exercise programs (n = 3; Alley, 2022, Paul, 2022, Wijsman, 2013): tailored PA schedules made by an automated software using PA data gathered through a digital device, such as pedometers or accelerometers;
 •  Self-monitoring of PA goals (n = 4; Cai, 2022, Compernolle, 2020, Muellmann, 2019, Pischke, 2022): digital versions of a personal diary to record and monitor over time, with or without automatic data collection via digital device (e.g., pedometer, accelerometer) and peer support, the amount of physical activity performed and/or goals achieved;
 •  PA digital coaching (n = 2; Granet, 2023, Taraldsen, 2020): automated tools that provide instruction and guidance on performing physical exercises without the need for a human instructor available during training sessions.
A descriptive overview of the interventions for the promotion of physical activity in community-dwelling older adults, drawn from the studies included in the research, can be found as Supplementary Material S4.
Dropout rates ranged from 4.2% (Wijsman, 2013) to 46.7% (Granet, 2023). For larger studies average completion rate 72.6%, 79.3% in smaller studies (among controls was 81.7%). Excluding health problems (26.2% of dropouts from interventions), main causes were lack of motivation (25.5%), lack of time (19.7%) and others (15.9%).
Results related to secondary outcomes are shown in detail as Supplementary Material S5.
DISCUSSION
The semiquantitative synthesis identified different effects on PA levels with mixed characteristics. For the “motivational reminders” category, a positive effect was reported by three low-quality studies. For the “dynamic exercise programs” category results were mixed, with a positive effect reported by one high-quality study with high sample size versus two contrasting low-quality studies. For “digital PA coaching,” no positive effect was reported by one high-quality and one low-quality study. For the “self-monitoring of PA goals” category a no positive effect was reported by three low quality studies versus one contrasting medium quality study.
A first consideration is that the overall quality of the studies was found not sufficient, with 75% of the studies resulting as low-quality. This advocates for the importance of elevated methodological rigor.
In the category “motivational reminders,” all 3 studies (Kim, 2013, Mendoza-Vasconez, 2024, Roh, 2022) showed significant positive effect on physical activity levels of participants. This result is in line with literature [45, 46], which suggests that additional support provided in daily life, alongside exercise prescription, can be effective in promoting PA. No studies implemented goal-oriented functions, such as targets for physical activity or digital rewards. Instead, all three issued periodic reminders via non-personalized messages. Nor automation, facilitation nor coaching were provided. Participants manually filled in a personal diary for track. By contrast, supporting tools as wearable trackers (Kim, 2013, Mendoza-Vasconez, 2024), written brochures (Mendoza-Vasconez, 2024, Roh, 2022) and human assistance upon request were provided (Kim, 2013, Mendoza-Vasconez, 2024). Although promising, there are some concerns about reproducibility of the results regarding “motivational reminders.” The quality assessment revealed serious issues in all three studies, and the duration of the interventions was either short (Kim, 2013 - 6 weeks - and Roh, 2022 - 8 weeks) or inconsistent (Mendoza-Vasconez, 2024 - duration of participation up to each participant due to the randomized consent design of the study). Therefore, the semiquantitative evaluation tends to support a positive effect on physical activity levels of this type of intervention, nonetheless only further high-quality research will be able to draw definitive conclusions.
The results in the category “dynamic exercise programs” were mixed, with only 1 out of three interventions showing efficacy (Wijsman, 2013 on the one hand, Alley, 2022 and Paul, 2017 on the other). The features adopted in two interventions by Alley. (2022) and Wijsman 2013 included a wearable displaying dynamic goals and a digital PA diary synchronized with it. Paul (2017) also included digital rewards and peer messaging. However, the positive result was from a high-quality, two-arm RCT studying 235 participants for a reasonable time (3 months). In comparison, Paul (2017) adopted a pre/post study design with only 16 participants, while Alley (2022) adopted a three-arm study design comparing two different interventions (with or without the use of wearable technology) and a control group, showing the lowest completion rates among all the studies over 100 participants (63.8% intervention, 62.3% controls). This suggests that well-designed interventions leveraging wearable devices for automated goal setting and tracking can significantly enhance PA levels in OA. Fanning [47], who showed how tailored PA interventions can significantly improve health outcomes in OA. Bravata [48] demonstrated that pedometers are associated with significant increases in PA and improvements in health outcomes. App-based technologies, which are dynamic and can be adapted at any time to the user’s needs, are proving increasingly useful for the promotion of PA in elderly and intergenerational contexts [46].
The “self-monitoring of PA goals” category results were also mixed. A medium-quality study (Cai, 2022) showed efficacy in increasing daily steps in the elderly, while three other low-quality studies (Compernolle, 2020, Muellmann, 2019, Pischke, 2022) did not indicate any significant increase in daily moderate-to-vigorous physical activity or reduction in daily sedentary time. Besides the results of the quality assessment, one feature was unique to Cai’s study intervention in this category, namely, that participants were asked to manually fill in the digital diary to keep track of their progress. This approach is similar to what was observed for “motivational reminders.” Other tools provided by the intervention were written brochures to guide PA, peer support through a messaging app and in-person group sessions with trained professionals and peers. Given the study’s limited sample size (72 participants randomized into two groups) and the overall complexity of the intervention, its results cannot provide a reliable indication of effect for interventions that rely on self-monitoring of PA targets. As aforementioned, the self-monitoring aspect reportedly motivates health behaviors [49]. However, without proper engaging features, such as periodic motivational reminders or software designed to require the active participation of the elderly, personal digital exercise diaries may fail to maintain user interest or to significantly impact behaviors, as indicated by Webb [50].
Furthermore, both studies in the “PA digital coaching” category showed no evidence of efficacy (Garnet, 2023, Taraldsen, 2020). Furthermore, one of these studies (Taraldsen, 2020) conducted the longest intervention of all those included in this review (6 months), used an RCT design, included 180 participants and was deemed high quality. Therefore, it appears that digital coaching of exercises, especially when delivered through pre-recorded or on-demand videos, do not significantly improve physical activity levels in the elderly. This finding aligns with the literature suggesting that, while digital coaching can provide valuable information, it lacks the personalized and interactive components that drive behavior change. Morrison [51] highlighted the limited effectiveness of interventions without personalized feedback or interaction. These results show how both tailored exercise plans, dynamically adjusted via wearables, and peer-supported personalized apps result more promising than standalone digital coaching or personal digital diaries. This is in line with the shift towards operational, personalized instructions, especially when embedded in structured institutional programs [52].
Completion rates showed notable variability, with dropout rates largely influenced by low motivation and limited time available. Knowing the positive effects of physical activity appears to be insufficient to make OA prioritize it [53]. This underscores the importance of increasing their self-awareness about physical activity and encouraging them to take an active role for their health. Promoting autonomy and adaptability of interventions supports sustained behavior change and improve both completion rates and engagement [54].
In addition, it is important to underline how many studies (Cai, 2022, Muellmann, 2019, Paul, 2017, Roh, 2022) included a “peer support” component (as shown in Supplementary Material S3), which can be particularly effective when combined with motivational feedback. Indeed, Patel [55] reported increased activity levels in users receiving both peer support and personalized step goals. Digital peer support platforms facilitate information sharing and social support, which are key for major behavioral change theories [47] stating that self-awareness can motivate health behaviors. Maher [56] underscores the potential of social networks in increasing PA by providing social support and normative influence. As aforementioned, the self-monitoring aspect reportedly motivates health behaviors [49]. The difference in personalization dimension could help explain part of the difference in the reported effect between some of the included studies.
Finally, regarding secondary outcomes, engagement with motivational reminders varied significantly depending on factors like initial physical activity levels and functional status. Their general effectiveness on secondary health behaviors, like diet or cognitive activity, was limited. Dynamic exercise programs showed potential in reducing sedentary behavior and improving metabolic and physical health indicators. However, the success of these programs seemed dependent on structured guidance and accountability measures. Also, the preference for specific components suggests that these programs could benefit targeted modifications to fully address OA’s preferences. Self-monitoring tools were generally well-received, particularly for their usability and design. However, self-monitoring alone may not drive substantial behavior change or physical health improvements, as engagement levels varied widely, and usage declined over time. Integrating them with direct guidance and support is key. Digital coaching, in contrast with other synthesis findings, showed good results on motivation and adherence. Interactive and real-time coaching formats generated higher satisfaction and greater improvements in physical outcomes than non-interactive sessions, confirming how personalized interaction and social support plays an important role.
In a time of personalized health promotion policies seem to lag behind [57], and PA change is an excellent field to incorporate individual needs [58] via an increasingly more user-centered design [59]. This field will be greatly benefit from AI-based technologies [60].
These changes cannot be implemented without collaboration between professionals, public health institutional representatives and decision-makers in order to implement effective strategies. Public health initiatives should encourage the adoption of these technologies and also facilitate the partnerships and infrastructure necessary to support their widespread use [10]. It is crucial that all stakeholders are aligned to leverage these promising tools, ensuring they are integrated into comprehensive, equitable, sustainable, and engaging public health interventions.
The success of such interventions in a public health perspective is largely dependent on addressing barriers and facilitators to the use of these tools by OA [61], digital health literacy promotion [62, 63] addressing both individuals and professionals (however young or formally trained) [64], increasing the engagement of both individuals [65] and communities, especially if disadvantaged, by using evidence-based established frameworks [66].
This review needs to be considered in light of its limitations and strengths.
First, the application of the Risk-of-bias tool proved somewhat challenging, considering some criteria were not strictly suitable for the specific nature of the public health intervention studies.
Second, the total number of included studies was not large. However, the adopted stringent cut-off criterion for participant age ensured the inclusion of OA while effectively excluding middle-aged individuals, thereby enhancing the relevance and specificity of our findings to the targeted demographic. Furthermore, the inclusion of only community-dwelling OA, healthy or with generic multiple non-severe comorbidities not limiting their ability to participate in PA, made the results more comparable and scalable to population level.
A careful consideration must be made regarding Mendoza-Vasconez, 2024 due to significant differences both in study design (participants were included using a Randomized Consent Design from a large sample of 18,080 female participants) and intervention protocol (it consists of an analysis of an intervention delivered simultaneously through different means of communication over a long period of time). Its inclusion does not however change the considerations regarding the interventions it involves, considering all studies as shown by the harvest plot.
Another limitation of the study might be represented by the exploratory intervention classification performed. However, even though acknowledging important digital health intervention classifications in scientific literature [67], the study was already much focused in terms of PICO to specific targets, so that a general framework might have lost in applicability. This choice should therefore be regarded as a strength of the study, as it enabled the tailoring of concepts and interventions to the aim of the study and allowed the specific innovative technologies and techniques to emerge.
A major strength of the study is its focus on the most recent evidence-based research on community-dwelling adults aged 60 and over, with an emphasis on scalable, population-level technologies such as app-based tools, wearables and fitness trackers. These tools have the potential to be included in future health promotion intervention impacting many individuals, thanks to their extensive accessibility and widespread distribution. Smartphones and wearables may, in fact, be pivotal in decentralizing healthcare, allowing for health monitoring and telemedicine to become more widely accessible and integrated into daily life [68].
Finally, the current work is partially inspired by Muellman [69], however it presents substantial differences in population inclusion criteria (i.e., age cut-off, community setting, clinical conditions and health status), search strings, and data synthesis. The most interesting feature was the harvest plot. The authors believe it represents a major strength of this study, as it enables simultaneous evaluation of multiple key dimensions of all studies with a single illustration.
In conclusion, the present study synthesizing evidence regarding (DHIs) for community-dwelling OA addresses a significant gap in the scientific literature. The studies included in this review demonstrate considerable heterogeneity in both methodology and digital features. Nonetheless, comparative analysis allowed us to identify promising elements that could enhance physical activity in OA. Notably, dynamic, digitally-tailored exercise plans and periodic motivational reminders were part of the interventions showing positive effects on physical activity levels, likely due to their ability to empower participants and sustain motivation. Conversely, DHIs relying primarily on automation and facilitation were less effective in increasing physical activity and reducing sedentary time. As digital devices become increasingly accessible to OA, policymakers should consider evaluating this diverse array of DHIs to identify and implement the most evidence-based, effective health promotion interventions tailored to this demographic.
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