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According to WHO (2008), mHealth can be defined as mobile computing, medical sensor, and communication

technologies for health care. mHealth employs various features, including SMS text messages, emails, phone calls, and

mobile phone apps. Therefore, this technology’s potential use is evident, both for the general population and clinical

samples, since it is employed to improve healthy behaviors and self-care in many medical conditions.
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1. Overview

In diabetes, multiple mHealth solutions were produced and implemented for self-management behaviors. However, little

research on the effectiveness of psychological techniques implemented within these mHealth solutions was carried out

and even less with the elderly population where technological barriers might exist. Reliable evidence generated through a

comprehensive evaluation of mHealth interventions may accelerate its growth for successful long-term implementation

and to help to experience mHealth benefits in an enhanced way in all ages. This study aimed to review mHealth solutions

for diabetes self-management in older adults (focusing on adherence to treatments and glycemic control) by analyzing the

effectiveness of specific psychological techniques implemented. For these purposes, a narrative review was conducted

following preferred reporting items for systematic reviews and meta-analyses (PRISMA) guidelines. PubMed (Medline)

and American Psychological Association (APA) PsycInfo databases were searched for published papers that addressed

eHealth solutions’ effectiveness for diabetes self-management. Studies in English, Spanish, and/or German of any design

were screened, with no time constraints regarding the year of publication. A qualitative analysis of the selected papers

was conducted in several steps. This review found 38 studies setting up and analyzing mHealth solutions for older adults.

Most research showed improvements in HbA1c, self-management behaviors, and medication adherence in T2DM

patients post-intervention. However, different mid-to-long term effects were found across studies, specifically concerning

the maintenance and adherence to healthy behaviors. The most employed psychological framework was CBT, including

techniques such as self-monitoring of outcome behaviors (mostly targeting glycemia measurements and healthy habits as

physical activity and/or diet), tailored motivational feedback from medical staff, and psychoeducation or health coaches.

The most successful mHealth intervention combined the feature of tailored feedback messages, interactive

communication with healthcare professionals, and multifaceted functions. To conclude, there is a lack of elaborate and

detailed information in the literature regarding the factors considered in the design and development of mHealth solutions

used as interventions for T2DM self-management in the elderly. Documentation and inclusion of such vital information will

foster a transparent and shared decision-making process that will ultimately lead to the development of useful and user-

friendly self-management apps that can enhance the quality of life for diabetes patients. Further research adapting

mHealth solutions to older adults’ sensory deficits is necessary. 

2. mHealth

The term mHealth was introduced in 2003 due to the vast expansion of mobile communication technologies. mHealth is

the only Information and Communication Technologies (ICT) solution able to involve the transmission, storage, and receipt

of multimedia files in a patient-healthcare provider synchronized manner . The Global Observatory for eHealth (GOe)

defined mHealth as “medical and public health practice supported by mobile devices, such as mobile phones, patient
monitoring devices, personal digital assistants (PDAs), and other wireless devices” . According to WHO (2008), mHealth

can be defined as “mobile computing, medical sensor, and communications technologies for health care” . mHealth

employs various features, including SMS text messages, emails, phone calls, and mobile phone apps. Therefore, this

technology’s potential use is evident, both for the general population and clinical samples, since it is employed to improve

healthy behaviors and self-care in many medical conditions. Hence, mHealth offers interesting opportunities to transform

every step of patients’ management journey, such as booking appointments, consultation with healthcare professionals,

information acquisition, monitoring, and learning about treatments, drugs, and self-management, among other
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potentialities. However, the trustworthiness and robustness of mHealth to facilitate safe and cost-efficient care are being

questioned because of the lack of strong evidence . This situation may trigger reluctance in investing in and developing

mHealth-related policies in organizations and countries.

Type 2 Diabetes (T2D) is a chronic non-communicable disease very prevalent in older adults, caused by a complex

interaction of multiple factors, of which unhealthy lifestyles such as sedentary behavior and nutritional habits play a

significant role, especially in the elderly . According to the International Diabetes Foundation (IDF), 253.4 million people

≥65 years will be living with diabetes in 2045 . Besides, people >65 years old are expected to grow from an estimated

524 million in 2010 to nearly 1.5 billion in 2050, especially in developing countries . This situation brings a

significant economic burden to healthcare, reaching more than 160 billion euros (181 billion USD) in Europe, the second-

highest among all IDF regions, since the 60–69 age group the one with the largest expenditure on people with T2D,

followed by 70–79 years and 50–59 years, successively .

To face this situation, efforts should be placed to improve diabetes self-management and support. Limited medication

adherence and poor compliance with treatment are the main barriers to the successful management of T2D . In this

sense, only 50% of patients reach their HbA1c target . It is crucial because poor glycemic control is associated with

many diverse complications, such as diabetic retinopathy, nephropathy, neuropathy, cardiovascular disease, other

disabilities, and a decrease in quality of life (QoL), therefore increasing the risk of comorbidities and death .

According to evidence-based guidelines, the seven self-care key behaviors for patients with diabetes are (1) eating

healthy, (2) being active, (3) monitoring, (4) taking medications, (5) solving problems, (6) healthy coping, and (7) reducing

risks . Considering that traditional outpatient consultations cannot provide timely support and feedback regularly,

mHealth solutions could be a more ecological and efficient approach to educate and facilitate these actions . Mobile

apps can collect, record, monitor, transmit and analyze data anytime and anywhere. Thanks to these potentialities, health

apps could foster and reinforce self-management behaviors and medication adherence in diabetic users, even also

without in-office training . Additionally, these apps represent a great tool to improve not only self-management but also

communication in terms of empowerment and enrichment between elderly patients and healthcare professionals ,

especially at a time when, due to the global COVID-19 pandemic, remote health care became a priority. A systematic

review revealed that diabetes apps are one of the most common disease-specific apps developed and commercialized

worldwide, probably because they allow for the comprehensive assessment and support of the above referred seven self-

care key behaviors . In this sense, these apps could serve insulin, medication and diet recording, data export and

communication, and weight management .

Recent RCT trials  found no significant differences in using different apps to improve glycemic control (HbA1c

levels). However, these studies do not provide detailed information on whether their designs were based on clinical

guidelines and recommendations, including reinforcing educational and supportive aspects . Therefore, despite this

vast market holding promising beneficial effects for users, 44% of them abandon health apps just one month after being

downloaded .

Different reasons could explain this lack of engagement. In many cases, no solid theoretical frameworks support the

development and implementation of different techniques to engage potential mHealth app users and seem not to be

integrated into the ecology of the doctor-patient relationship . Besides, most commercial apps were not evaluated using

scientific methods, and these apps tend not to be grounded explicitly in theories of health behavior fostering adherence

and motivation among users . When it comes to acceptance and usability requirements for older adults with diabetes,

this is especially relevant because, in this sample, several barriers could be found. For instance, the lack of technological

skills , availability and access to the internet , differences in motivational aspects , and also functional and

sensory limitations hampering the use of these technologies. A systematic review of all currently available diabetes apps

for iOS and Android revealed that the usability of diabetes apps for patients aged ≥50 was moderate to good when applied

mainly to apps offering a small range of functions. However, complex multifunctional apps performed considerably worse

in terms of usability . Thus, building and maintaining sustained motivation to adhere elderly users to mHealth is still an

unresolved problem.

Considering all these reasons, health apps need to be evaluated on (a) their potential to start and/or support healthy

lifestyles, (b) their consistency with evidence-based practices and solid psychological theories related to motivation and

behavior change, and (c) their effectiveness in improving HbA1c levels (mean HbA1c reduction) as the standard measure

of average glycemic control predicting diabetes complications. Therefore, this research aimed to systematically review

mHealth solutions for T2D self-management in older adults by analyzing the effectiveness of specific psychological

techniques implemented.
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3. Implications for policy making and future research

Considering that T2D represents a big burden for both the healthcare system and patients bearing this chronic condition,

this review provided evidence that health apps aimed at fostering self-management and promoting behavior change could

improve T2D management and reduce the risks of secondary complications, and eventually, mortality.

There is increasing interest in comparing benefits of mHealth approaches. Questions remain to be addressed about the

values of diverse mHealth methods and psychological techniques implemented. To promote mHealth interventions of self-

management effectively and efficiently, more clinical studies are warranted to detect the relationship between the specific

intervention pattern and outcomes. In addition, patients’ compliance with self-management interventions should be

examined in the future. Finally, particular characteristics of the older adults’ population should be carefully considered

since different barriers and facilitators were identified and should be incorporated from the initial steps concerning the

design of such interventions. Thus, links with the generalizability; it is necessary to determine whether mHealth-based

self-management methods should be tailored to age groups, cultural contexts, or need to be extended to include support

from health care personnel and more long-term economic evaluation needs to be done.

4. Conclusions

Effective treatment of T2DM requires careful self-management. With the ongoing development of mobile technologies and

the scarcity of health care resources, mHealth–based self-management became a useful treatment for T2DM, and its

effectiveness was assessed in many trials. However, there is a paucity of comprehensive summaries of the studies

carried out with the older adults’ population and testing mHealth solutions with a solid psychological framework supporting

techniques embedded in the app.

This review demonstrated that despite promising results in terms of self-management and adherence to treatment and

healthy lifestyle recommendations, theory-driven interventions are still scarce despite being the most claimed and

recommended in evidence-based guidelines. Some psychological techniques were proved to be effective in the self-

management of chronic illness  (although there are still several gaps in the applied knowledge concerning their

specific implementation and effects in older adults’ samples). Only 14 out of 38 articles were explicit in terms of which

theoretical framework and psychological techniques were employed to design the mHealth intervention and to implement

it. This research was mainly based on CBT alone or combined with SDT, ACT, or gamification principles proving

consistency with evidence-based practices related to behavior change.

As mHealth technologies grow, emerging applications of the technologies will enable life-changing uses for the elderly

population. The application of mHealth has the potential to improve health outcomes and change the course of healthcare

as it is provided today, potentially reducing socioeconomic and human costs. However, more in-depth studies in the older

adults’ population with T2DM are required to validate these potentialities and provide more conclusive evidence.
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