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Abstract

:

An ageing population, disproportionally affecting developing countries, increases demand on healthcare systems. Digital health offers access to healthcare for older people, particularly those residing in rural areas, as is the case for 71% of older adults in India. This research examined technology uptake and digital and health literacy (eHEALS) among a sample of 150 older adults in rural Mysore and Suttur, India. The study utilised mixed-method, with descriptive analysis of quantitative data and thematic analysis of qualitative data. Low rates of digital (11%) and health literacy (3–27% across domains) were identified. Mobile phone ownership was 50%, but very few owned or used a smartphone and less than 10% used the Internet to contact health professionals. Qualitative analysis found low technology usage, driven by limited exposure and confidence in using digital devices. Barriers to usage included poor traditional literacy and physical aspects of ageing like poor vision. Social support from neighbours, family and local primary healthcare staff may enable adoption of digital health. Access to healthcare through digital means among Indian rural older adults needs to consider low rates of both digital and health literacy and leverage the value of support from family and primary healthcare providers.
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1. Introduction


The World Health Organisation anticipates that by 2050 the number of people aged over 60 years will have doubled to over two billion, up from 900 million in 2015 [1]. The effect of this demographic change will be experienced disproportionately, with the greatest increases in aged populations occurring in developing countries. In India, the number of people aged over 60 years is expected to increase to 315 million people by 2050, more than three times the number registered in 2011 [1,2]. Of concern are the potential economic and social implications that an increasing ageing population may have on communities and healthcare systems [2,3,4].



Ageing is associated with increased risk of chronic conditions such as hearing loss, diabetes, cardiovascular disease, chronic obstructive pulmonary disease, cataracts, Alzheimer’s and other dementias, depression and osteoarthritis [1]. These conditions challenge the independence and quality of life of older people [5], exerting a significant burden on individuals, communities and healthcare systems [2]. The resultant increases in chronic conditions and corresponding decrease in independence that will accompany a larger aged population are associated with increased utilisation of healthcare services, greater costs to the healthcare system and more pronounced inequalities for those who have difficulty affording or accessing healthcare [4,6,7,8]. Affordability and transport are already the top two barriers to health service access reported by older people in low to middle income countries [1,9]. This is particularly salient among those residing in rural areas, as health care services are often clustered in urban centres, requiring extensive travel for those visiting from smaller towns and communities [1,9]. Currently, around 71% of Indian older people live in rural areas [10]. With a large proportion of older adults already experiencing difficulties accessing healthcare due to health or geographic factors, and with this number set to increase with the ageing population, it is imperative to identify methods to bridge inequities in healthcare access for older adults and to alleviate rising costs to the healthcare systems.



The use of Information and Communication Technologies (ICTs), such as computers, smart phones, the Internet and other communication devices, for digital health or eHealth initiatives may provide opportunities to address the current and impeding challenges for access to health care in order to reduce health inequities [11]. As health and social care take advantage of the digital revolution, ICTs have been acknowledged as essential in the transformation of health care systems and the delivery of patient-centred care that overcomes challenges associated with ageing and caters to the needs of older adults [1,3]. ICTs may provide unique opportunities for equitable healthcare access to manage and improve the health and quality of life of older adults through remote monitoring, telemedicine and other internet based supports [12,13,14,15,16]. While the success of these digital technologies in improving, their ability to be impactful for health is reliant upon end user adoption [17,18], for which a person’s eHealth literacy, and underpinning digital literacy and health literacy, are pivotal [19].



eHealth literacy is defined as a person’s ability to locate, understand and interpret health information from electronic sources, and to utilise new knowledge in health-related management or decision making processes [19,20]. It is a multifaceted construct underpinned by six underlying forms of literacy, with these being traditional literacy (reading and writing), information literacy, media literacy, scientific literacy, health literacy and computer (digital) literacy [20]. Health and digital literacy are especially pertinent among older adults [19].



Health literacy refers to the ability of an individual to acquire and interpret health information, and the application of acquired knowledge to making appropriate health-related decisions. Among older adults, low health literacy is associated with poorer health management, including the adoption of preventative health behaviours, adherence to medication regimes and knowing when to seek medical care [21].



Digital literacy is defined as “the awareness, attitude and ability of individuals to appropriately use digital tools and facilities to identify, access, manage, integrate, evaluate, analyse and synthesize digital resources, construct new knowledge, create media expressions, and communicate with others, in the context of specific life situations, in order to enable constructive social action” [22]. An age-related digital divide exists, potentially disadvantaging older adults regarding the use of ICT to enable access to healthcare [23,24]. Despite the rapid increase in the size of the ageing population, older adults experience the lowest rates of the uptake of digital technologies [15,24].



Adoption of technology is influenced by a person’s skill and proficiency in using technology [25]. Cartelli 2010 proposed a framework for the adoption of digital technology (Figure 1), in which the adoption of technology is underpinned by three interacting main domains, namely (i) Cognitive domain, whose constituent elements include knowledge, comprehension, application, analysis, synthesis, evaluation; (ii) the Social-relational domain underpinned by introspective, and self-reflective skills and capacities; and (iii) the Affective domain—receiving phenomena, responding to phenomena, evaluating, organising and internalising phenomena [26]. In particular, the cognitive and affective domains may provide insight into the slow uptake of technology by older adults, due to limited technological exposure and application, inexperience and subsequent lack of confidence. As well as diminishing capacities for receiving and responding to phenomena, older people may be reluctant to engage in the use of technology [27,28].



Although largely skewed towards middle to upper income countries, the rise in the ageing population has a corresponding increase in the uptake of technology [3,29,30], and there is paucity of research pertaining to digital strategies for enabling the health of older adults [3]. Few studies have focused on the experiences of older people using technology [31], and there is limited understanding about how this group responds to and engages with technology. Additionally, only a small amount of research exists investigating the health literacy of older adult populations specifically, and current evidence is contradictive and fragmented [21]. Health initiatives that rely on digital solutions are likely to be underutilised if they do not meet the needs of the target audience, or if people do not have the skills or required literacies to engage in them. Thus, it is imperative to better understand levels of eHealth, digital and health literacies, as well as the needs from the end users’ perspectives, before technological strategies to improve access to healthcare can be implemented [32]. The aims of this study were to investigate the levels of eHealth, digital and health literacies among older people in rural India, and to understand how the population is positioned for a digital health world.



Ethical approval was granted by the JSS Medical College Institutional Ethics Committee (JSSM/IEC/2308/16/Clinical Study/2019-20) and registered with the La Trobe University Research Ethics Committee.




2. Material and Methods


2.1. Study Design and Setting


This was a mixed-method cross-sectional focus group and survey-based study that was performed in the rural city of Mysore and Suttur village, Karnataka, India. Mysore is home to JSS Hospital, an 1800-bed acute and outpatient ambulatory care teaching hospital. The hospital provides 37 specialties/super specialties and 67 specialist clinics. It caters to the healthcare needs of more than 16,000 outpatients and 18,000 inpatients every month. A significant number of patients come from the surrounding villages, including Suttur.




2.2. Participant Recruitment and Inclusion


Assuming 30% digital literacy [33] and a maximum margin of error of 8% at a 95% confidence interval, a minimum n = 127 participants were required. Participants included patients over 65 years who resided in rural settings in the JSS Hospital catchment and were invited to participate in the study. A team of three JSS research assistants and a volunteer who was a recently graduated medical practitioner recruited participants in the waiting rooms of JSS Hospital’s Medicine, Endocrinology, Geriatrics, Rheumatology, Gastroenterology, Pulmonology, Orthopaedics, Dermatology and Nephrology outpatient clinics from 5–19 September 2019. Prospective participants were provided with a participant information statement in English or Kannada language. The lead author provided detailed study briefing to the RAs interpreting between English and Kannada. Individuals willing to participate in the study provided signed consent.




2.3. Digital Literacy Model


The framework proposed by Cartelli, described earlier [26], was used as the foundation for data collection and analysis to guide in-depth assessment and understanding of the level of digital competency among the older people in our study. Although the development of the framework is traceable to an educational setting in a much younger population, the underlying principles that explain adoption and engagement with technology are not age or generation constrained. Thus, the model domains are relevant and translatable to older generations.




2.4. Quantitative Data Collection


Data were collected via a survey containing purpose-designed and standardised questionnaires, which was self-administered or administered with assistance from the RAs. The survey was available in English and Kannada. Prior to the study, an Australian professional translation agency was engaged to translate and back-translate the survey from English to Kannada. The JSS Hospital based study partners performed independent back-translation for quality assurance, adjudging the translation satisfactory.



The survey covered three categories: participant demographics, digital literacy and a health literacy screening tool (Supplementary Materials). Digital literacy assessment was based on the eHealth Literacy Scale (eHEALS) [19,20]. Response items focus on knowledge and frequency of usage of information and communications technologies for health purposes and general life tasks. The eHEALS had a high internal consistency in the current sample (Cronbach’s α = 0.93), which was comparable to reliability from previous studies [19,34]. Scores are summed to yield a total score of eight (low) to forty (high digital literacy). Health literacy was measured using the three health literacy screening questions [35] derived from the Short Test of Functional Health Literacy scale [36]. The questions have acceptable performance in detecting inadequate health literacy (AUC-ROC = 0.72 to 0.89) compared to the Rapid Estimate of Adult Literacy in Medicine tool as the standard [35]. Each item was analysed separately as recommended by the developers of the scale [35,36].




2.5. Qualitative Data Collection


After completing the survey, participants were invited to a focus groups (FG) moderated by author TR. Other senior members of the research team (IB and/or PP) were allowed interjections and clarification questions. Probing questions asked about participants’ self-management of their health, the role of family members in health management, health beliefs, sources of health information and support, use of digital technologies and support networks to facilitate health management and the use of digital technologies. Three focus groups were undertaken with eight, nine and eight participants, respectively. The fourth was a community forum (CF) with thirty-three participants. Discussions were audio-recorded and transcribed in English by VRG and RJ. TR and RM performed thematic analysis of the transcripts.




2.6. Data Analyses


Quantitative data analyses were undertaken in IBM SPSS statistics Version 25. Descriptive statistics comprised frequencies and proportions for categorical variables, and median and interquartile range (IQR) for non-normally distributed continuous variables. Associations between demographic characteristics and digital literacy and health literacy were analysed using non-parametric tests: Fisher’s exact test (gender and education with digital and health literacies), Mann–Whitney test (age with health literacy; gender and eHealth literacy; health literacy and eHealth literacy), Kruskal–Wallis test (associations between age and digital and health literacies, associations between education and eHealth literacy) and Spearman’s correlation (association between age and digital literacy).



Qualitative data were managed in NVivo and underwent inductive thematic analyses guided by the Cartelli digital literacy framework while open to emergent themes outside the framework domains. Raw data were broken down into the smallest meaningful segments of text and coded in alignment with the analysis framework. Prevalent and recurring themes were identified, compared and continuously refined in an iterative process. Analysis continued until the point of saturation was reached. Rigour of the findings was confirmed through independent analysis by two different researchers (TR and RM), followed by comparison and discussion of the respective findings.





3. Results


The demographic and health-related characteristics of the survey sample (n = 150) are presented in Table 1. Nearly two-thirds of participants were male (62.7% vs. 37.3% females), with the median age 71 years (65–99 years). Most participants (67.4%) had only primary education. The most reported current condition was diabetes mellitus (30%), followed by hypertension (18%) and eye or sight related conditions (14.7%). Whilst 79.3% of participants reported JSS Hospital to be the hospital they visited normally, 90% reported having a community health facility that was closer to their place of residence. Sixty-two percent of participants reported having two or more visits to JSS Hospital in the previous 12 months, with a median travel time of 45 (5–360) min.



3.1. Quantitative Analysis


The prevalence of technology usage and associations with sex and education are summarised in Table 2. A small proportion of participants reported having a home phone (6%), while more than half reported having a working mobile phone. Over one third of participants (37%) reported having problems with mobile phone reception. A significantly higher proportion of men reported owning mobile phones, using social media and using the internet to contact health professionals and access health information. Patients with education levels of secondary education of higher exhibited significantly higher mobile phone and other device ownership, computer usage, sending text messages, social media usage, etc.



The proportions of patients with adequate digital and health literacies, and associations between these and sex and education, are summarised in Table 3.



Only 10% of participants had used the Internet for shopping, banking and/or health related purposes. Less than four percent of participants had adequate health literacy relating to reading (i.e., nearly 97% of participants some of the time or more frequently). Approximately one quarter of patients had adequate health literacy relating to filling in forms (27.3%) and ability to understand written information (23.3%). However, this left approximately three quarters of participants with poor health literacy due to low confidence filling in forms (72.7%) and problems learning about medical conditions due to difficulty understanding written information (76.7%). Significantly higher proportions of men and people with higher levels of education displayed adequate digital and health literacies.



The median score for eHealth literacy was 24.0 (IQR = 0), and eHealth literacy was significantly associated with gender and education. Males exhibited significantly higher mean ranks for health literacy (79.72) compared to females (68.42, U= 2235.50, p = 0.016), whilst those with secondary education or higher had significantly higher mean ranks for health literacy (90.64) compared to those with primary education or less (68.15, U = 1732.50, p < 0.001). Those who had higher digital literacy, as defined by having used the Internet for online banking or shopping and/or for health-related purposes in the last month, also had higher eHealth literacy scores (124.44 vs. 69.66, U = 289.00, p < 0.001). Participants with adequate health literacy pertaining to learning about health conditions from written information (96.50 vs. 69.11, U = 1277.50, p < 0.001) and confidence in completing medical forms (96.30 vs. 67.67, U = 1381.50, p < 0.001) also had higher eHealth literacy compared to their respective counterparts.




3.2. Qualitative Analysis


Prominent themes from the focus groups are categorised into health behaviours and access to healthcare and digital literacy. These are summarised in Table 4 and described in detail below.



3.2.1. Health Behaviours and Access to Healthcare


The Building of Health Beliefs and Pathways to Health


Participants identified the important role that food, remaining physically active and mental health played in overall health.




“We eat healthy food like Ragi balls. We follow an active lifestyle. We go about looking after our livestock and toiling in the fields every day”… Patient 4, FG1.





Family, friends and neighbours, as well as doctors, played an important role in building beliefs and reinforcing health behaviours and acted as conduits of health-related information. Television was also identified as a common medium through which healthcare information was obtained.




“Our children tell us about eating habits and other lifestyle modifications. Sometimes we learn some things from the television”... Patient 1, FG3.






“When we fall sick, we go to doctor and they advise us to eat healthy food and do regular exercise”… Patient 22, CF4.






“We get to know about them from our friends and neighbours”… Patient 5, FG2.





Participants were aware of distinctions between primary healthcare, which was provided at the local community/village level, and specialist care at a tertiary hospital in urban centres. Local primary health providers were the first point of contact for consultation relating to minor health-related issues, whereas more complex conditions were referred to specialists in larger urban hospitals.




“There is one government run hospital for every 10 villages which has a doctor and a nurse. They refer us to the tertiary care centres in cities for any major health issues”… Patient 14, FG2.





Participants valued the opportunity to consult with doctors face-to-face rather than receiving advice via telephone, particularly with regard to more complex medical conditions (described further under digital literacy). However, the nature of appointments in larger tertiary hospitals (whereby emergency cases were prioritised and waiting times could be long and unknown) was a source of concern, particularly for those who may have travelled significant amounts of time to attend an appointment.




To get my FBS done I have to be on fasting 8 h and have to travel for four hours to reach hospital. The wait at the hospital OPD [out-patient department] increases the fasting duration to up to 10–12 h straight. In such cases, getting an appointment before coming to the hospital will be helpful”... Patient 3, FG2.







3.2.2. Digital Literacy


Findings relating to digital literacy are summarised within the context of the domains of the Cartelli digital literacy model: cognitive, social relational and affective.



Cognitive “Limited Exposure, Experiences and Efficacy with Technology”


Participants reported limited experience, knowledge and comprehension of technology, which was consistent with quantitative findings. Several participants identified having access to a home phone or, in some cases, access to a mobile phone including through a family member. However, their ability to utilise such technology to its full capacity was extremely limited.




“Our children have mobile phones. I know how to talk using a phone, but I don’t know to make a call or use the keypad for messages”... Patient 4, FG3.





As indicated, more participants had experience taking or making basic phone calls (i.e., talking to a health professional) compared to reading a text message. The underlying factors for this related to a lack of knowledge or comprehension of text messaging, or limited ability to read due to poor literacy or vision impairment, as described under the affective domain.



Only three participants indicated using the Internet, which they did in lieu of having to travel for second opinions for health-related matters. Interactions between the cognitive and social-relational domains underpinning digital literacy were evidenced through participants reporting that their children used the Internet or mobile phones to convey health information to their older parents.




“We use internet to get health information instead of traveling for second opinion”… Patient 15, CF4.






“My son will browse the internet for information regarding health issues and explain it to me”… Patient 2, FG1.








3.3. Social Relational Domain “It Takes a Village to Raise an Elder”


Multiple people within an older adult’s village are important contributors to the development of health beliefs, behaviours and maintenance of health. As highlighted earlier, interactions between neighbours, primary healthcare staff and, notably, family members were common means of accessing and interpreting health advice. The family and non-family social networks were crucial elements to navigating the health care system.




“At home our families help us in taking care of our health. But they are busy today; hence we neighbours came together to the hospital”… Patient 6 & 5, FG3.






“Our friends and neighbours tell us about the health complications. They tell us about their experience regarding their surgeries, their admissions and what the doctor advised to prevent the complications”… Patient 25, CF4.





Furthermore, interactions with family members facilitated familiarity with and access to technology for the older adults. This highlighted the role of family connections and interactions as a potential enabler to offset low digital and health literacy for improved use of digital health technologies among older adults.




“My granddaughter is educated and sending messages will be helpful for me since I can’t read messages”… Patient 5, SG3.






“Sending a reminder message to my son’s phone regarding my appointment will be very helpful”… Patient 3, SG.





Despite the above, older adults were mindful that they might be an undue burden to those they relied on for assistance relating to technology use or access to technology mediated healthcare services.




“I cannot ask someone to read it out to me all the time. They might get irritated or annoyed after a couple of times. So we prefer calling [the hospital] sometimes”… Patient 7, SG4.






3.4. Affective Domain—Lack of Confidence with Using Technology


The dominant factor in the affective domain was a lack of confidence in using technology. Many participants stated that they were not confident to receive health information via digital mediums due to their limited digital and health literacy making them unable to receive and interpret the information. Difficulties using technology further compounded concerns regarding the information required for more complex medical conditions.




“If you can’t get it, you can’t use it”





The lack of awareness of what was available with regard to digital health technology and the inability to simply receive health information via digital means were highlighted as barriers to usage. Several contributing factors were identified, including poor traditional literacy levels (some participants could not read), unavailability of devices that worked in the patient’s native tongue or the physical aspects of ageing, specifically deteriorating eyesight.




“We don’t know how to read”... Patients 28 & 30, CF4.






“I know how to read and text but I can’t read because I can’t see. If my vision was good then I could read and text but now I can’t”… Patient 7, FG4.







4. Discussion


This research investigated levels of digital and health literacies among older people in rural India to understand how these older people are positioned within a digital health world. Such information is vital to inform the development of user-friendly, simple digital initiatives that have the potential to bridge inequalities in access to healthcare services, particularly within the context of an increasing ageing population, a high proportion of whom reside in rural areas. Our findings revealed limited usage of communication technologies, and low health and digital literacies among the rural older adults in India. Strong social interactions with family, friends, neighbours and primary healthcare providers may serve as enablers for the adoption of simple digital initiatives.



More than half of our participants reported owning mobile phones. However, most of the devices were basic mobile phones with call and text capabilities only, rather than smartphones. Fewer participants reported being able to utilise text messaging, with most only confident in their abilities to make and receive phone calls. Less than ten percent of patients reported having an Internet connection at home and/or use of a computer. The limited use of technology in the current sample is consistent with previous findings [37], and may explain the low rates of technology usage for activities of daily living. Limited usage of digital technology is often underpinned by poor digital literacy [27,38]. Consistent with this, our participants displayed low levels of digital literacy, with only ten percent being identified as “digitally literate” based on having used a mobile or computer to access the Internet for online shopping, banking or healthcare related reasons. Low rates of technology usage and poor digital literacy have been described among older adults in varying contexts, contributing to a digital divide between older people and their younger counterparts [31]. We also identified lower health literacy among the current sample across all three domains. Both digital and health literacy were significantly associated with lower eHealth literacy scores and the latter two factors are important underpinnings of the broader concept of eHealth literacy [20]. Patients with higher eHealth literacy are better able to locate, scrutinise and apply health-related information for health self-management and have better patient-physician interactions, and initiatives aimed to improve eHealth literacy and those designing or applying technologies that suit the needs of older adults may provide substantial benefits to healthcare and health [38].



Our study participants described a holistic view of health, in which food, remaining active and looking after one’s mental health underpinned health and well-being, with medicines required if one should become sick. Whilst minor ailments were addressed locally by primary care physicians, more complex conditions were referred to specialists in larger urban centres. Accessing these centres was associated with lengthy travel and/or waiting times, posing an inconvenience to older adults and their supports. However, despite the inconvenience, participants still expressed a preference for seeing specialists face-to-face when dealing with more complex medical conditions. Very few participants identified the benefits of using the Internet to access health information in lieu of extensive travel, highlighting the paradox of digital divide versus the potential opportunity to exploit digital health technologies.



The lack of exposure to and confidence with technology, coupled with issues of ageing and deteriorating senses and low literacy, were some of the drivers of low rates of digital literacy and technology usage among this sample, potentially exacerbating reticence by Indian rural older adults to adopt digital health technologies. Nonetheless, this was mitigated by dependence on family and other social networks and, to some extent, local primary healthcare providers, underscoring the important role of these elements to any future success of digital heath models. That is, such models will need to consider simple technologies and recognise the social spheres of influence and collaborative supports of the older adults. In consideration of the desire to see a physician “face-to-face,” video conferencing to facilitate communication with urban specialists may provide a “best of both worlds” approach to ameliorating lengthy travel and wait times with the simplicity of a phone call but the added benefit of visualising the practitioner. These virtual consultations could be provided through local healthcare facilities and incorporate the primary healthcare provider to support both the use of the technology [39] as well as the patient’s comprehension of the information being provided. The adoption of telehealth in other populations has yielded successful results, providing cost-effective access to health care for geographically isolated people, as well as providing multidisciplinary, collaborative and streamlined care, patient empowerment and satisfaction with the use of tele-healthcare [40,41,42,43].



Of notable importance were the associations between sex, education and technology usage, digital literacy and health literacy. Similar to previous findings [37], men and those with higher levels of education exhibited higher usage of technology and digital and health literacy. Whilst our study did not allow for multivariable modelling, at the bivariate level, men displayed significantly higher levels of education compared to women, and it is likely that education is the mechanism behind the disproportionate adoption of technology and digital and health literacies between the sexes. Widespread improvements in education may, therefore, facilitate better health and digital literacies and contribute to the overall health of Indian older adults.



The findings of this study should be considered within the context of several limitations. The current sample did not allow for multivariable modelling; thus, the adjusted effects of sex and education on technology use and digital and health literacies were not able to be investigated. Additionally, our cross-sectional methodology is unable to attribute causation. Finally, qualitative data collection occurred in English, via the use of a translator. Thus, it is possible that the meaning and interpretation of questions posed to participants was not as intended. Our qualitative findings were, however, consistent with those from our quantitative data collection, as well as findings from previous existing literature. Finally, the large number of participants engaged provided a diverse range of representative views.




5. Conclusions


We found low rates of technology adoption, as well as poor digital, health and eHealth literacy, among the current sample with limited experience and exposure to technology and low confidence contributing to this phenomenon. Strong social support from family and local primary healthcare providers are potential enablers for future considerations to use technology to bridge inequities in healthcare, coupled with the adoption of a simple technology that overcomes poor literacy and physical aspects of ageing as barriers to technology use.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/geriatrics7020028/s1.





Author Contributions


T.M.R.—research conception, grant application, data collection, data analysis and manuscript writing; P.P.—Contributed to the following: protocol development, ethics application, facilitation participant recruitment data collection and manuscript writing; V.R.G.—Assisted with ethics application, participant recruitment, focus groups, language interpretation and manuscript writing; R.J.—Assisted with ethics application, participant recruitment, focus groups, language interpretation and manuscript writing; R.M.—Assisted significantly with data analysis and manuscript writing; I.B.—Contributed to the following: protocol development, grant application, facilitation focus groups, data collection and manuscript writing. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by La Trobe Asia Research Program Grant 2019 grant number [Grant 2019].




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki, and approved (approval number JSSM/IEC/2308/16/Clinical Study/2019-20) by the Institutional Ethics Committee of JSS Medical College (protocol code v1, 15/04/2019 and date of approval 27 August 2019).” for studies involving humans. The approval was reviewed and noted by La Trobe University Human Ethics Committee (Reference ClinicalStudy-2019-20, date 11 September 2019).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available to protect the privacy and confidentiality of the research participants.




Acknowledgments


Funding for this project was provided through a La Trobe Asia Research Program grant 2019. We acknowledge and thank all participants who gave their time to be involved in this project. We also thank Tanushri M.M and Ankur Chowdhury for assisting with coordinating recruitment.




Conflicts of Interest


Irene Blackberry is a member of MDPI Geriatrics editorial board; however this submission and peer-review process are independent of her role on the board. All the other authors declare no conflict of interest.




References


	



World Health Organisation. World Report on Ageing and Health; World Health Organisation: Geneva, Switzerland, 2015. [Google Scholar]

	



Chatterji, S.; Kowal, P.; Mathers, C.; Naidoo, N.; Verdes, E.; Smith, J.P.; Suzman, R. The Health of Aging Populations in China and India. Health Aff. 2008, 27, 1052–1063. [Google Scholar] [CrossRef] [PubMed]

	



Robbins, T.D.; Keung, S.N.L.C.; Arvanitis, T.N. E-health for active ageing; A systematic review. Maturitas 2018, 114, 34–40. [Google Scholar] [CrossRef] [PubMed]

	



Lee, J.T.; Hamid, F.; Pati, S.; Atun, R.; Millett, C. Impact of Noncommunicable Disease Multimorbidity on Healthcare Utilisation and Out-Of-Pocket Expenditures in Middle-Income Countries: Cross Sectional Analysis. PLoS ONE 2015, 10, e0127199. [Google Scholar] [CrossRef] [PubMed]

	



Peek, S.T.M.; Wouters, E.J.M.; van Hoof, J.; Luijkx, K.G.; Boeije, H.R.; Vrijhoef, H.J.M. Factors influencing acceptance of technology for aging in place: A systematic review. Int. J. Med. Inform. 2014, 83, 235–248. [Google Scholar] [CrossRef]

	



Bloom, D.E.; Luca, D.L. Chapter 1—The Global Demography of Aging: Facts, Explanations, Future. In Handbook of the Economics of Population Aging; Piggott, J., Woodland, A., Eds.; Elsevier: Amsterdam, The Netherlands, 2016; pp. 3–56. [Google Scholar]

	



Mini, G.; Thankappan, K.R. Pattern, correlates and implications of non-communicable disease multimorbidity among older adults in selected Indian states: A cross-sectional study. BMJ Open 2017, 7, e013529. [Google Scholar] [CrossRef]

	



Kankeu, H.T.; Saksena, P.; Xu, K.; Evans, D.B. The financial burden from non-communicable diseases in low- and middle-income countries: A literature review. Health Res. Policy Syst. 2013, 11, 31. [Google Scholar] [CrossRef]

	



Grimes, C.E.; Bowman, K.G.; Dodgion, C.M.; Lavy, C.B.D. Systematic Review of Barriers to Surgical Care in Low-Income and Middle-Income Countries. World J. Surg. 2011, 35, 941–950. [Google Scholar] [CrossRef]

	



United Nations Population Fund. Caring for Our Elders: Early Responses. India Ageing Report—2017; United Nations Population Fund (UNFPA): New Dehli, India, 2017. [Google Scholar]

	



Portz, J.D.; Miller, A.; Foster, B.; Laudeman, L. Persuasive features in health information technology interventions for older adults with chronic diseases: A systematic review. Health Technol. 2016, 6, 89–99. [Google Scholar] [CrossRef]

	



Bujnowska-Fedak, M.M.; Grata-Borkowska, U. Use of Telemedicine-Based Care for the Aging and Elderly: Promises and Pitfalls. Smart Homecare Technol. TeleHealth 2015, 3, 91. [Google Scholar] [CrossRef]

	



Martínez-Alcalá, C.I.; Pliego-Pastrana, P.; Rosales-Lagarde, A.; Lopez-Noguerola, J.S.; Molina-Trinidad, E.M. Information and Communication Technologies in the Care of the Elderly: Systematic Review of Applications Aimed at Patients with Dementia and Caregivers. JMIR Rehabil. Assist. Technol. 2016, 3, e6. [Google Scholar] [CrossRef]

	



Liu, L.; Stroulia, E.; Nikolaidis, I.; Miguel-Cruz, A.; Rincón, A.M.R. Smart homes and home health monitoring technologies for older adults: A systematic review. Int. J. Med. Inform. 2016, 91, 44–59. [Google Scholar] [CrossRef]

	



Gell, N.M.; Rosenberg, D.E.; Demiris, G.; Lacroix, A.Z.; Patel, K.V. Patterns of Technology Use Among Older Adults with and Without Disabilities. Gerontologist 2013, 55, 412–421. [Google Scholar] [CrossRef]

	



Marschollek, M.; Mix, S.; Wolf, K.-H.; Effertz, B.; Haux, R.; Steinhagen-Thiessen, E. Ict-Based Health Information Services for Elderly People: Past Experiences, Current Trends, and Future Strategies. Med. Inform. Internet Med. 2007, 32, 251–261. [Google Scholar] [CrossRef]

	



Cimperman, M.; Brenčič, M.M.; Trkman, P.; Stanonik, M.D.L. Older Adults’ Perceptions of Home Telehealth Services. Telemed. eHealth 2013, 19, 786–790. [Google Scholar] [CrossRef]

	



Desai, G.; Singh, S.; Chatterjee, P.; Dey, A. Mobile Health Initiatives in Geriatrics: The Needs, Attitudes and Expectations of Older Indians. Innov. Aging 2017, 1, 1190–1191. [Google Scholar] [CrossRef]

	



Tennant, B.; Stellefson, M.; Dodd, V.; Chaney, B.; Chaney, D.; Paige, S.; Alber, J. eHealth Literacy and Web 2.0 Health Information Seeking Behaviors Among Baby Boomers and Older Adults. J. Med. Internet Res. 2015, 17, e70. [Google Scholar] [CrossRef]

	



Norman, C.D.; Skinner, H.A. eHealth Literacy: Essential Skills for Consumer Health in a Networked World. J. Med. Internet Res. 2006, 8, e9. [Google Scholar] [CrossRef]

	



Chesser, A.K.; Woods, N.K.; Smothers, K.; Rogers, N. Health Literacy and Older Adults: A Systematic Review. Gerontol. Geriatr. Med. 2016, 2. [Google Scholar] [CrossRef]

	



Martin, A. Digeulit–a European Framework for Digital Literacy: A Progress Report. J. Eliteracy 2005, 2, 130–136. [Google Scholar]

	



Heart, T.; Kalderon, E. Older Adults: Are They Ready to Adopt Health-Related Ict? Int. J. Med. Inform. 2011, 82, e209–e231. [Google Scholar] [CrossRef]

	



Olson, K.E.; O’Brien, M.A.; Rogers, W.A.; Charness, N. Diffusion of Technology: Frequency of use for Younger and Older Adults. Ageing Int. 2011, 36, 123–145. [Google Scholar] [CrossRef] [PubMed]

	



Tsai, H.S.; Shillair, R.; Cotton, S.R. Social Support and “Playing Around”: An Examination of How Older Adults Acquire Digital Literacy with Tablet Computers. J. Appl. Gerontol. 2015, 36, 29–55. [Google Scholar] [CrossRef] [PubMed]

	



Cartelli, A. Theory and Practice in Digital Competence Assessment. Int. J. Digit. Lit. Digit. Competence 2010, 1, 561–574. [Google Scholar] [CrossRef]

	



Antonio, A.; Tuffley, D. Bridging the Age-Based Digital Divide. Int. J. Digit. Lit. Digit. Competence 2015, 6, 1–15. [Google Scholar] [CrossRef]

	



Lee, C.; Coughlin, J.F. Perspective: Older Adults’ Adoption of Technology: An Integrated Approach to Identifying Determinants and Barriers. J. Prod. Innov. Manag. 2015, 32, 747–759. [Google Scholar] [CrossRef]

	



Klimova, B.; Poulova, P. Older People and Technology Acceptance. In Proceedings of the Human Aspects of IT for the Aged Population, Acceptance, Communication and Participation, Las Vegas, NV, USA, 15–20 July 2018. [Google Scholar]

	



Ahmed, H.; Haq, I.; Rahman, A.; Tonner, E.; Abbass, R.; Sharif, F.; Asinger, S.; Sbai, M. Older people and technology: Time to smarten up our act. Future Healthc. J. 2021, 8, e166–e169. [Google Scholar] [CrossRef]

	



Friemel, T. The digital divide has grown old: Determinants of a digital divide among seniors. New Media Soc. 2014, 18, 313–331. [Google Scholar] [CrossRef]

	



Thielke, S.; Harniss, M.; Thompson, H.; Patel, S.; Demiris, G.; Johnson, K. Maslow’s Hierarchy of Human Needs and the Adoption of Health-Related Technologies for Older Adults. Ageing Int. 2011, 37, 470–488. [Google Scholar] [CrossRef]

	



Price-Haywood, E.G.; Harden-Barrios, J.; Ulep, R.; Luo, Q. Ehealth Literacy: Patient Engagement in Identifying Strategies to Encour-age Use of Patient Portals among Older Adults. Popul. Health Manag. 2017, 20, 486–494. [Google Scholar] [CrossRef]

	



Norman, C.D.; Skinner, H.A. Eheals: The Ehealth Literacy Scale. J. Med. Internet Res. 2006, 8, e27. [Google Scholar] [CrossRef]

	



Chew, L.D.; Griffin, J.M.; Partin, M.R.; Noorbaloochi, S.; Grill, J.P.; Snyder, A.; Bradley, K.A.; Nugent, S.M.; Baines, A.D.; VanRyn, M. Validation of Screening Questions for Limited Health Literacy in a Large VA Outpatient Population. J. Gen. Intern. Med. 2008, 23, 561–566. [Google Scholar] [CrossRef]

	



Chew, L.D.; Bradley, K.A.; Boyko, E.J. Brief questions to identify patients with inadequate health literacy. Health 2004, 11, 12. [Google Scholar]

	



Nahar, P.; Kannuri, N.K.; Mikkilineni, S.; Murthy, G.; Phillimore, P. mHealth and the management of chronic conditions in rural areas: A note of caution from southern India. Anthr. Med. 2017, 24, 1–16. [Google Scholar] [CrossRef]

	



Neter, E.; Brainin, E. eHealth Literacy: Extending the Digital Divide to the Realm of Health Information. J. Med. Internet Res. 2012, 14, e19. [Google Scholar] [CrossRef]

	



Schreurs, K.; Quan-Haase, A.; Martin, K. Problematizing the Digital Literacy Paradox in the Context of Older Adults’ ICT Use: Aging, Media Discourse, and Self-Determination. Can. J. Commun. 2017, 42, 359–377. [Google Scholar] [CrossRef]

	



Jennett, P.A.; Affleck Hall, L.; Hailey, D.; Ohinmaa, A.; Anderson, C.; Thomas, R.; Young, B.; Lorenzetti, D.; Scott, R.E. The Socio-Economic Impact of Telehealth: A Systematic Review. J. Telemed. Telecare 2003, 9, 311–320. [Google Scholar] [CrossRef]

	



Wade, V.A.; Karnon, J.; Elshaug, A.G.; Hiller, J.E. A systematic review of economic analyses of telehealth services using real time video communication. BMC Health Serv. Res. 2010, 10, 233. [Google Scholar] [CrossRef]

	



Speyer, R.; Denman, D.; Wilkes-Gillan, S.; Chen, Y.; Bogaardt, H.; Kim, J.; Heckathorn, D.; Cordier, R. Effects of telehealth by allied health professionals and nurses in rural and remote areas: A systematic review and meta-analysis. J. Rehabil. Med. 2018, 50, 225–235. [Google Scholar] [CrossRef]

	



McLendon, S.F. Interactive Video Telehealth Models to Improve Access to Diabetes Specialty Care and Education in the Rural Setting: A Systematic Review. Diabetes Spectr. 2017, 30, 124–136. [Google Scholar] [CrossRef]








[image: Geriatrics 07 00028 g001 550] 





Figure 1. Digital literacy framework, adapted from Cartelli 2010. 
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Table 1. Demographic and health characteristics of survey respondents.
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n

	
%






	
Age (median (IQR), years

	
71 (68–78)




	
Gender

	

	




	
 Male

	
94

	
62.7




	
 Female

	
56

	
37.3




	
Highest level of education

	

	




	
 None

	
49

	
32.7




	
 Primary

	
52

	
34.7




	
 Secondary

	
29

	
19.3




	
 Post-secondary

	
20

	
19.3




	
Participant self-reported presenting health conditions

	

	




	
 Diabetes mellitus

	
45

	
30.0




	
 Hypertension

	
27

	
18.0




	
 Fatigue

	
13

	
8.7




	
 Eye/sight related condition

	
22

	
14.7




	
 Myalgia/ joint pain/muscle pain

	
15

	
10.0




	
 Pain, other parts of body

	
15

	
10.0




	
 Loss of appetite

	
4

	
2.7




	
 Hearing loss

	
6

	
4.0




	
 Asthma

	
6

	
4.0




	
 Other respiratory conditions

	
9

	
6.0




	
 General age-related conditions

	
3

	
2.0




	
 Cardiovascular related condition

	
5

	
3.3




	
 Dermatological condition

	
8

	
5.3




	
 Gastrointestinal condition

	
7

	
4.7




	
 Fever

	
3

	
2.0




	
 Other conditions

	
27

	
18.0




	
JSS Hospital as usual hospital visited

	

	




	
 Yes

	
119

	
79.3




	
 No

	
29

	
19.3




	
Number visits to JSS Hospital in past 12 months

	

	




	
 0–1 visit

	
57

	
38.0




	
 2–3 visits

	
27

	
18.0




	
 4–5 visits

	
46

	
30.7




	
 >5 visits

	
20

	
13.3




	
Travel time to JSS hospital (minutes) (median (IQR))

	
45.0 (70.0)




	
Another hospital closer to residence

	

	




	
 Yes

	
135

	
90.0




	
 No

	
15

	
10.0




	
Self-rated health [Median (IQR)]

	
5.0 (5.0)
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Table 2. Availability of or access to technology and technology use in last month for older adult patients from JSS hospital catchment area in rural India.
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Sex

	

	
Education

	




	

	
Total

	
Males

	
Females

	
p

	
≤Primary

	
≤Secondary

	
p




	

	
n (%)

	
n (%)

	
n

	

	
n

	
n

	






	
Availability/access to technology




	
Home telephone

	

	

	

	

	

	

	




	
 No

	
141 (94.0)

	
87 (96.2)

	
54 (96.4)

	
0.49

	
96 (95.0)

	
45 (91.8)

	
0.48




	
 Yes

	
9 (6.0)

	
7 (7.4)

	
2 (3.6)

	

	
5 (5.0)

	
4 (8.2)

	




	
Mobile Phone

	

	

	

	

	

	

	




	
 No mobile phone

	
63 (42.0)

	
32 (34.4)

	
31 (55.4)

	
0.01

	
55 (55.0)

	
8 (16.3)

	
<0.001




	
 Mobile phone (standard calls and texts)

	
73 (48.7)

	
49 (52.7)

	
24 (42.9)

	

	
45 (45.0)

	
28 (57.1)

	




	
 Smartphone with internet access

	
13 (8.7)

	
12 (12.9)

	
1 (1.8)

	

	
0

	
13 (26.5)

	




	
Tablet

	

	

	

	

	

	

	




	
 No

	
145 (96.7)

	
89 (94.7)

	
56 (100.0)

	
0.16

	
100 (99.0)

	
45 (91.9)

	
0.04




	
 Yes

	
5 (3.3)

	
5 (5.3)

	
0

	

	
1 (1.0)

	
4 (8.2)

	




	
Problems with mobile phone coverage




	
 No problems

	
94 (62.7)

	
60 (63.8)

	
34 (60.7)

	
0.72

	
53 (55.2)

	
41 (83.7)

	
<0.001




	
 Sometimes have problems

	
21 (14.0)

	
14 (14.9)

	
7 (12.5)

	

	
15 (14.9)

	
6 (12.2)

	




	
 Consistently have problems

	
35

	
20 (21.3)

	
15 (26.8)

	

	
33 (32.7)

	
2 (4.1)

	




	
Internet access at home




	
 No

	
136 (90.7)

	
82 (87.2)

	
54 (96.4)

	
0.13

	
100 (99.0)

	
36 (73.5)

	
<0.001




	
 Yes

	
14 (9.3)

	
12 (12.8)

	
2 (3.6)

	

	
1 (1.0)

	
13 (26.5)

	




	
Used a computer




	
 No

	
146 (93.3)

	
91 (96.8)

	
55 (98.2)

	
1.00

	
101 (100.0)

	
45 (91.8)

	
0.004




	
 Yes (home computer)

	
4 (2.7)

	
3 (3.2)

	
1 (1.8)

	

	
0

	
4 (8.2)

	




	
Sent e-mail or text message




	
 Never

	
133 (88.7)

	
79 (84.0)

	
54 (96.4)

	
0.11

	
99 (98.0)

	
34 (69.4)

	
<0.001




	
 Rarely

	
6 (4.0)

	
5 (5.3)

	
1 (1.8)

	

	
2 (2.0)

	
4 (8.2)

	




	
 Some days

	
7 (4.7)

	
7 (7.4)

	
0

	

	
0

	
7 (14.3)

	




	
 Most days

	
4 (2.7)

	
3 (3.2)

	
1 (1.8)

	

	
0

	
4 (8.2)

	




	
Used social media




	
 No

	
137 (91.3)

	
82 (87.2)

	
55 (98.2)

	
0.03

	
101 (100.0)

	
36 (73.5)

	
<0.001




	
 Yes

	

	
12 (12.8)

	
1 (1.8)

	

	
0

	
13 (26.5)

	




	
  WhatsApp

	
13 (8.7)

	

	

	

	

	

	




	
  Facebook

	
8 (5.3)

	

	

	

	

	

	




	
  Instagram

	
3 (2.0)

	

	

	

	

	

	




	
Used internet for videoconferencing or communication




	
 No

	
148 (98.7)

	
2 (2.1)

	
0

	
0.53

	
0

	
2 (4.1)

	
0.11




	
 Yes

	
2 (1.3)

	
92 (97.9)

	
56 (100.0)

	

	
101 (100.0)

	
47 (95.9)

	




	
Used internet to shop for groceries/ personal items




	
 No

	
146 (97.3)

	
4 (4.3)

	
0

	
0.30

	
0

	
4 (8.2)

	
0.01




	
 Yes

	
4 (2.7)

	
90 (95.7)

	
56 (100.0)

	

	
101 (100.0)

	
45 (91.8)

	




	
Pay bills/banking




	
 No

	
146 (97.3)

	
90 (95.7)

	
56 (100.0)

	
0.30

	
101 (100.0)

	
45 (91.8)

	
0.01




	
 Yes

	
4 (2.7)

	
4 (4.3)

	
0

	

	
0

	
4 (8.2)

	




	
Contact/find health care provider




	
 No

	
134 (89.3)

	
79 (84.0)

	
55 (98.2)

	
0.006

	
101 (100.0)

	
33 (67.3)

	
<0.001




	
 Yes

	
16 (10.7)

	
15 (16.0)

	
1 (1.8)

	

	
0

	
16 (32.7)

	




	
Get information about health conditions




	
 No

	
144 (96.0)

	
88 (93.6)

	
56 (100.0)

	
0.08

	
101 (100.0)

	
43 (87.8)

	
0.001




	
 Yes

	
6 (4.0)

	
6 (6.4)

	
0

	

	
0

	
6 (12.2)

	




	
Order/refill prescriptions




	
 No

	
147 (98.0)

	
91 (97.8)

	
56 (100.0)

	
0.52

	
101 (100.0)

	
2 (4.2)

	
0.10




	
 Yes

	
2 (1.3)

	
2 (2.2)

	
0

	

	
0

	
46 (95.8)
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Table 3. Participants’ digital and health literacy levels.
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Sex

	
Education Level




	

	
n

	
%

	
Male

	
Female

	

	
≤Primary

	
≤Secondary

	




	

	

	

	
n

	
%

	
n

	
%

	
p

	
n

	
%

	
n

	
%

	
p






	
Digital literacy

	

	

	

	

	

	

	
0.006

	

	

	

	

	
<0.001




	
 Has NOT used internet for online shopping/banking or health-related purposes.

	
134

	
89.3

	
79

	
84.0

	
55

	
98.2

	

	
101

	
100.0

	
33

	
67.3

	




	
 Has used internet for online shopping/banking AND/OR health-related purposes.

	
16

	
10.7

	
15

	
16.0

	
1

	
1.8

	

	
0

	
0.0

	
16

	
32.7

	




	
Health literacy

	

	

	

	

	

	

	

	

	

	

	

	




	
 Reading

	

	

	

	

	

	

	
0.62

	

	

	

	

	
0.04




	
  Adequate

	
5

	
3.3

	
3

	
3.2

	
2

	
3.6

	

	
1

	
1.0

	
4

	
8.2

	




	
  Inadequate

	
145

	
96.7

	
91

	
96.8

	
54

	
96.4

	

	
100

	
99.0

	
45

	
91.8

	




	
 Learning

	

	

	

	

	

	

	
0.001

	

	

	

	

	
<0.001




	
  Adequate

	
35

	
23.3

	
30

	
31.9

	
5

	
8.9

	

	
5

	
5.9

	
29

	
59.2

	




	
  Inadequate

	
115

	
76.7

	
64

	
68.1

	
51

	
91.1

	

	
95

	
94.1

	
20

	
40.8

	




	
 Forms

	

	

	

	

	

	

	
0.002

	

	

	

	

	
<0.001




	
  Adequate

	
41

	
27.3

	
34

	
36.2

	
7

	
12.5

	

	
11

	
10.9

	
30

	
61.2

	




	
  Inadequate

	
109

	
72.7

	
60

	
63.8

	
49

	
87.5

	

	
90

	
89.1

	
19

	
38.8
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Table 4. A summary of major qualitative themes mapped to the Digital Literacy Framework domains and other.
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	Framework Domain
	Theme





	Cognitive
	Limited exposure, experiences and efficacy with technology—thereby limiting usage of available technologies



	Social relations
	“It takes a village to raise an elder”—multiple people within an older adult’s village are important contributors to the development of health beliefs, behaviours and maintenance of health



	Affective
	Lack of confidence with using technology—resulting in limited capability to receive and interpret the information



	Other
	Health behaviours and access to healthcare—the building of health beliefs and pathways to health comprised of a multifactorial layer of family, friends, neighbours and doctors
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