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The COVID-19 pandemic has had huge effects on the daily lives of most individuals in the first half of 2020. Widespread lockdown and preventative measures have isolated individuals, affected the world economy, and limited access to physical and mental healthcare. While these measures may be necessary to minimize the spread of the virus, the negative physical, psychological, and social effects are evident. In response, technology has been adapted to try and mitigate these effects, offering individuals digital alternatives to many of the day-to-day activities which can no longer be completed normally. However, the elderly population, which has been worst affected by both the virus, and the lockdown measures, has seen the least benefits from these digital solutions. The age based digital divide describes a longstanding inequality in the access to, and skills to make use of, new technology. While this problem is not new, during the COVID-19 pandemic it has created a large portion of the population suffering from the negative effects of the crisis, and unable to make use of many of the digital measures put in place to help. This paper aims to explore the increased negative effects the digital divide is having in the elderly population during the COVID-19 pandemic. It also aims to highlight the need for increased attention and resources to go toward improving digital literacy in the elderly, and the need to put in place measures to offer immediate solutions during the COVID-19 crisis, and solutions to close the digital divide for good in the long-term.
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INTRODUCTION

As the COVID-19 crisis evolves, the widespread effects of both the virus and the preventative measures being taken to protect the population are becoming clearer. At the time of writing this paper, the total number of confirmed cases of the virus has surpassed 34 million, and the number of deaths is over 1 million, and increasing daily (1). The economic consequences of this crisis have been immense, and researchers have suggested that the effect on world economies is likely to be felt for years (2–5). However, the COVID-19 crisis has brought with it a whole selection of other problems, including those not directly related to the virus, but to the lockdown measures which have been put in place across the globe. While the lockdown may be necessary to contain the virus, its effects, ranging from physical to psychological have already been noted. Early studies have suggested that the psychological effects of this crisis and the prolonged lockdown includes increased stress, anxiety and depression (6–11). Researchers have also warned to brace for a possible spike in suicide rates in the months following the crisis (12). In many regions the pandemic has caused difficulty accessing healthcare resources for non-COVID related problems (13), resulting in higher risk of poor outcomes for those suffering from other diseases (14). The disruption of workplaces, exercise routines, and widely imposed social isolation are all likely to have a large effect on the well-being of the population going forward. While there will not be a group of the population untouched by this crisis, the elderly population is likely to face the worst effects. Initial reports have shown that ~80% of the deaths due to COVID-19 occur in those over the age of 65 (15). Since the virus has largely affected the elderly, lockdown measures for older individuals have been stricter, and may need to be extended in some countries (16, 17). This means that the elderly will be most impacted by the side effects that follow in the coming months (18).

While the changes and restrictions in daily life are noticeable and immense in many cases, digital tools and resources have been highlighted as possible means of mitigating the worst of the negative consequences. Social isolation has well-documented negative effects on well-being in individuals of all ages, but the effect has been shown to be magnified in older adults (19, 20). Social isolation often results in loneliness, which is a factor significantly associated with depression in elderly adults (21). Loneliness, isolation, and depression have all been shown to predict worse disease outcomes in older populations (22). Furthermore, depression and other mental health issues are linked to higher mortality rates in general, in those over 65 years old (23). The use of technology to continue to stay in touch with family, friends and loved ones has become an important way to combat these negative effects associated with prolonged loneliness and isolation. Virtual socializing and online events have become commonplace and have gone a long way to keeping people from being completely isolated while in lockdown (24, 25). The ability to remain in contact with friends and family via online video chat tools may also offer individuals more socializing opportunities to avoid loneliness. Online education has also become the new normal in many places, as schools and universities turn to online classes to keep student education on track (26). Furthermore, as individuals have more flexible schedules, or more free time during the lockdown, there has been a significant increase in the number of people making use of personal learning and development tools like language learning apps (27). Healthcare has also turned to digital solutions, and making both mental and physical healthcare available online has become more common and has been fairly successful in helping mitigate the negative effects of reduced healthcare access (28–34).

While technology may have gone a long way to mitigate negative effects of the crisis in the general population, the situation is more complicated in the elderly population. Access to, and ability to proficiently use technology is much lower in older populations than in younger adults (35, 36). This uneven distribution of technological access and skill is known as the digital divide, or the gray digital divide, and researchers have suggested it has continued to increase as the rate of technological innovation speeds up (37). This results in a paradoxical situation, in which the population most affected by the lockdown is also the population least helped by the digital tools aiming to mitigate the negative effects. This paper aims to highlight the negative effects of COVID-19 in the elderly population and explore how uneven access and proficiency in technology is contributing to increased negative outcomes within this population. This paper will end by making practical suggestions for how this digital divide can, and should, be addressed going forward.



THE EFFECTS OF COVID-19 ON THE ELDERLY POPULATION

Although it is currently unclear what the full extent of the effects of this pandemic will be, its negative impact on psychological well-being has become very evident. Early studies have already reported an increase in anxiety, and depression in the general population, especially those facing extended lockdowns (38, 39). These effects are magnified in the elderly population due largely to stricter lockdowns, higher threat of illness, and loss of social support (40). Prior studies have also reported that even outside of crisis times, the elderly population have relatively high rates of depressive symptoms (41, 42), which is troubling in the face of evidence that those suffering from pre-existing mental health conditions have been most affected by the negative psychological consequences of lockdowns (7). While increased mental health problems in the general population may already be a cause for concern, these concerns go beyond psychological well-being in the elderly. Studies have shown that depression in the elderly is linked the subsequent cognitive decline, and risk of Alzheimer's Disease (43, 44). This means that while many societies now face the immediate threat of increasing mental health concerns, the long-term effects could be devastating, as depression and stress result in the older generation facing hastened cognitive decline, and increased rates of Alzheimer's Disease. This problem will likely be even further worsened by the physical limitations put on the movement of individuals outside their homes, resulting in less exercise opportunities for many individuals. Several studies have shown that exercise, even in light to moderate doses and intensities, can have a significant positive effect on cognitive function in the elderly, especially in those with cognitive impairments, or neuropsychiatric disorders (45–49). Looking at this prior research, loss of socialization, increased mental strain and general mental health problems, and decreased exercise, could have substantial negative effects on the elderly population. Although the lockdowns may be temporary, these effects are likely to be long lasting, and could pose significant risks to the quality of life of the elderly population in the coming years.

However, the changes many countries have seen come into place since the start of the COVID-19 pandemic extend far beyond loss of socialization, and increased depression. Lockdowns have resulted in a significant shift in the functioning of day-to-day life: the world has gone digital. As hospitals have filled with COVID-19 patients, access to regular healthcare for non-COVID related disorders has been interrupted (50). Those who do not seek care for non-COVID related disorders may be at higher risk of illness and fatality during this period (51). This risk is likely to disproportionately affect the elderly, who have higher rates of health problems than younger populations and are more likely to be encouraged to avoid areas where they could contract the disease. In response to this problem, there has been a significant shift in healthcare into the digital world. Telehealth, or the act of providing healthcare digitally, and remotely, has become commonplace in many countries (28, 30, 32, 34). However, this shift has had fewer positive effects in the elderly than other populations. A recent study showed that about 40% of elderly individuals were unprepared to use telehealth resources, predominantly due to lack of skills to effectively make use of the technology (52). This has been further shown during the pandemic, as the group with the highest adoption of telemedicine use has been those aged 20–44, despite the fact that the elderly population generally have the highest yearly number of doctor and hospital visits (53, 54). Although there have been some recent efforts to create virtual geriatric clinics to support the elderly during the pandemic, research has shown these have had varying success, and have been met with a variety of problems related to difficulties with technology use (55). Therefore, despite being the group most in need of telehealth solutions, the elderly community has benefited from their implementation the least.

This shift into the digital realm extends beyond just the healthcare sector. Online access to COVID-19 related news, education, grocery delivery services, group socialization, and many more services have become commonplace. The world has adapted to try and make up for the loss of access to everyday resources, and in many areas, and for many people, this has been fairly effective (56–59). However, one group likely to benefit the least from these digital alternatives are the elderly population, who have significantly lower rates of internet usage and acceptance than other age groups (60, 61). This results in a worrying paradox: the population most negatively affected by the COVID-19 pandemic, are also the least likely to be able to access the resources put in place to mitigate the effects. This paradox can largely be attributed to the poor digital literacy skills found amongst the elderly population compared to younger groups, most commonly described as the digital divide.



THE DIGITAL DIVIDE

The digital divide is a term originally used to describe the gap in access to new technology which exists between different groups of people (62). Early research on this topic mostly focused on the differences in technological accessibility within poorer communities or countries (63–65) or the growing gender based digital divide (66–68). However, as technology has advanced and become more engrained in our daily lives, the case of the digital divide has become more complex. An article by (62) developed a model which suggested four different levels of technological access which the digital divide has an effect on. These levels included (1) Motivational Access, (2) Material Access, (3) Skills Access, (4) Usage Access. This makes an important distinction between a digital divide which exists on the basis of uneven material access to technology, a digital divide based on uneven motivation to use technology, and a digital divide based on uneven distribution of technological skills and ability to make use of technology.

In Western countries today, access to the internet, and use of technology in general is extremely high. In European countries more than 82.5% of the population uses the internet, and 86.5% of households have internet access (69). However, these numbers fail to capture a specific aspect of the digital divide: that which exists in the elderly population in Western countries. Statistics examining the use of, and access to, the internet collect less data from older participants, due to practical limitations, and often apply an upper age limit to their sample (35). This results in data which represents access and use of technology in the general adult population but fails to capture the significant gap in access among the elderly. Studies which examined the difference in technology access and use in the elderly have found that age significantly predicts not only lower access to technology, but also within technology users, less frequent and varied usage (35, 36). This results in a troubling conclusion: not only does the elderly population in Western countries have less access to technology than younger adults, but even those with access have less digital skills, and make more limited use of the technology they do have. This conclusion mirrors results from studies on digital literacy which have found that the elderly often have lower levels of skilled, competent use of technology in their daily lives (70, 71).

There are therefore several reasons for the existence of the so-called gray divide in elderly populations. Although fundamental access to technology may be a problem among some groups, especially those in poorer communities, rates of access to internet is generally quite high, especially in Western countries, and studies have shown that cost or ability to access technology only play a small role in the reason for lack of usage in older individuals (35). Instead, research suggests that the main determinants of this divide are low motivational access, and a general skills deficit (35). A recent study showed that elderly individuals who reported disliking technology mainly attributed this to the belief that it was inconvenient, or that the costs outweighed the benefits (72) The task of closing the digital divide therefore becomes an issue of not only improving elderly access to technology, and offering skills training so they can develop digital skills, but also implementing programs to increase the elderly population's motivation to use technology, and better understand the benefits it can offer. In the case of a lack of motivational access, community-based interventions may be especially beneficial, as they would allow for widespread targeting of the elderly, with the aim of encouraging transfer of motivation within the community as more individuals adopted technology usage.

The problem of the digital divide among the elderly is not new and has been a point of increasing scrutiny as technology has become a larger part of day-to-day life. However, while some studies and programs have attempted to explore possible solutions, little headway has been made on a large scale (73–75). Many studies on the topic of technology usage in the elderly focus on the design of technology and software which the elderly are more easily able to use, which has resulted in a variety of hardware and software design suggestions to tailor technology to the needs of elderly users (76–78). This research has shown that the elderly are more likely to own outdated technology than their younger counterparts, and can benefit from the design of simple user interfaces, and cost-friendly technology alternatives (79, 80). While this is a very important step which will lay the basis for how technology can be used by the elderly, focusing on community wide programs to improve digital access, motivation, and skills should be the next focus. The COVID-19 pandemic has had a huge impact on the global community, and the long-term side-effects are likely to be felt for years to come. This pandemic has also shifted the way individuals are using technology and has highlighted the importance of closing the digital divide amongst the elderly, to try and minimize the negative effects this crisis will have on an already highly affected portion of the population.



MITIGATING THE EFFECTS OF THE DIGITAL DIVIDE

While the digital divide in the elderly population is certainly not a new problem, the COVID-19 pandemic has made it clear that some immediate action needs to be taken to address it. In the short-term, there is a need to ensure that digital solutions to lockdown problems are also accessible to older populations. As of 2015, about 8.5% of the world population was aged 65 or older, and this number is growing every year (81). This is not a small group of people, and during the COVID-19 pandemic it is essential that society remains aware of the challenges they are facing and takes measures to mitigate them. Encouraging the use of digital solutions in elderly groups is necessary, and governments and care homes should take measures to ensure the elderly population is aware of the resources available online during this pandemic. Raising awareness of the resources which can be accessed and making them available to less technologically savvy older individuals could have large benefits. Online socializing events catering to older individuals would allow for social contact, without any risks of COVID-19 infection. The introduction of online exercise programs geared toward homebound older individuals could offer simple workout routines to reduce the physical risks of decreased exercise. While short-term measures are unlikely to reach all older individuals, especially those with minimal material access to technology, they could help maximize the usefulness of digital tools in older individuals without current knowledge of their availability.

While the short-term goals of tackling the digital divide should focus on minimizing the harmful effects of the COVID-19 pandemic, the long-term goals should focus on taking meaningful steps to close the digital divide between older and younger populations. Governments should be taking steps to put in place programs which increase access to technology and offer older individuals the opportunity to learn how to use them. Care homes and community centers should also take the opportunity to implement digital literacy programs for older individuals. These measures will need to take into account the differences in reasons for the digital divide which exist across various socio-economic and gender groups. Older individuals in poorer communities may face a larger problem from a lack of material access to technology, and in those communities an initial focus supporting the purchase and upkeep of technological resources for elderly groups may be required. However, in wealthier communities, the problem is more likely to rest on a lack of motivation to use technology and a lack of digital skills. Therefore, initiatives targeting those communities will more likely need to start with programs aimed at increasing motivation for technology use, and digital skills training. Differences in education level and literacy levels in the general community should also be taken into account to ensure that the correct programs can be implemented to target the underlying reasons for the digital divide.

Prior studies have shown that digital literacy programs for older individuals can be very effective and have long-term effects on their digital skills (74, 82). Furthermore, they have shown that programs and applications developed specifically for the elderly can result in a significant improvement in confidence and interest in using technology (83). Most of these programs involved digital skills training, which in turn resulted in increased self-efficacy and motivation to continue using technology. Research on the development and implementation of digital literacy training programs for the elderly is not lacking, merely the motivation to implement these programs on a large scale. Studies show that perceived ease of use, and perceived usefulness are both important aspects predicting use of technology among older populations (84). Both of these factors are can be targeted by information campaigns and community-based programs to help the elderly understand how technology can help them in their day-to-day lives. Increasing affordable access to technology, motivating usage, and improving overall digital skills must all form part of a complete campaign to decrease the uneven usage of technology. Given the current display of the harmful effects of the digital divide, and the fact that reliance on the internet, and technology in general, is likely to increase in the coming years, it is overdue, but more necessary than ever to take action and start to make changes that will contribute to the closing of the digital divide.



CONCLUSION

As the COVID-19 pandemic has progressed, the unforeseen side-effects have started to make themselves known. As lockdowns across the world change the day-to-day life of billions of people, the world has had to adapt to the changes. The shift to a focus on digital tools has been successful in minimizing many of the problems faced during the pandemic, and many individuals have continued to socialize, study, work and access healthcare via digital tools. However, the elderly population, who have historically faced a large inequality in access to, and ability to make use of technology, has not seen the same benefits as many other younger groups. The elderly population has been hit with some of the worst effects of the pandemic, with harsher lockdown measures, and increased risks of mental and physical health problems, and the digital divide has seen that the effects of these measures have not been minimized. There is a definite need for action, both in the short and long-term to minimize the negative effects the digital divide has during this pandemic, and to act to close the divide in the long term. Action by governments to increase access to technology and implement digital literacy programs in elderly populations is absolutely necessary, especially going forward into an increasingly digital future. While actions now many not be able to completely shield the elderly from the negative effects of the pandemic, they could minimize them, and ensure that going forward this issue is given the attention and resources it needs to finally close the age based digital divide.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



AUTHOR CONTRIBUTIONS

GM wrote, reviewed, and revised the manuscript.



REFERENCES

 1. WHO (2020). WHO Coronavirus Disease (COVID-19) Dashboard. Available online at: https://covid19.who.int/ (accessed October 4, 2020).

 2. Béland L-P, Brodeur A, Wright T. The Short-Term Economic Consequences of Covid-19: Exposure to Disease, Remote Work and Government Response. IZA Discussion Paper No. 13159. (2020). Available online at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3584922 (accessed October 4, 2020).

 3. Gangopadhyaya A, Garrett AB. Unemployment, health insurance, and the COVID-19 recession. SSRN Electron. J. [Preprint] (2020). doi: 10.2139/ssrn.3568489

 4. Mutikani L. COVID-19: This is the Impact on Employment and Jobs in the US. World Economic Forum (2020). Available online at: https://www.weforum.org/agenda/2020/04/united-states-unemployment-claimants-coronavirus-covid19/ (accessed October 4, 2020).

 5. Riley C. 60 Million European Jobs are at Risk from Coronavirus. CNN Business (2020). Available online at: https://edition.cnn.com/2020/04/19/business/europe-jobs-coronavirus-mckinsey/index.html (accessed October 4, 2020).

 6. Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological impact of the COVID-19 epidemic on college students in China. Psychiatr. Res. (2020) 287:112934. doi: 10.1016/j.psychres.2020.112934

 7. Hao F, Tan W, Jiang L, Zhang L, Zhao X, Zou Y, et al. Do psychiatric patients experience more psychiatric symptoms during COVID-19 pandemic and lockdown? A case-control study with service and research implications for immunopsychiatry. Brain Behav. Immun. (2020) 87:100–6. doi: 10.1016/j.bbi.2020.04.069

 8. Montemurro N. The emotional impact of COVID-19: from medical staff to common people. Brain Behav. Immun. (2020) 87:23–4. doi: 10.1016/j.bbi.2020.03.032

 9. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of psychological distress among Chinese people in the COVID-19 epidemic: implications and policy recommendations. Gen. Psychiatr. (2020) 33:e100213. doi: 10.1136/gpsych-2020-100213

 10. Rajkumar RP. COVID-19 and mental health: a review of the existing literature. Asian J. Psychiatr. (2020) 52:102066. doi: 10.1016/j.ajp.2020.102066

 11. Sigdel A, Bista A, Bhattarai N, Poon BC, Giri G, Marqusee H, et al. Depression, anxiety and depression-anxiety comorbidity amid covid-19 pandemic: an online survey conducted during lockdown in Nepal. MedRxiv:2020.04.30.20086926. (2020). doi: 10.1101/2020.04.30.20086926

 12. Reger MA, Stanley IH, Joiner TE. Suicide mortality and coronavirus disease 2019—a perfect storm? JAMA Psychiatr. (2020). doi: 10.1001/jamapsychiatry.2020.1060

 13. Heath S. How Will Coronavirus Impede Patient Access to Care? Patient Engagement Hit (2020). https://patientengagementhit.com/news/how-will-coronavirus-impede-patient-access-to-care (accessed June 29, 2020).

 14. Tam CCF, Cheung KS, Lam S, Wong A, Yung A, Sze M, et al. Impact of coronavirus disease 2019 (COVID-19) outbreak on ST-segment-elevation myocardial infarction care in Hong Kong, China. Circ. Cardiovasc. Qual. Outcomes. (2020) 13:e006631. doi: 10.1161/CIRCOUTCOMES.120.006631

 15. CDC. COVID-19 Provisional Counts - Weekly Updates by Select Demographic and Geographic Characteristics. National Center for Health Statistics (2020). Available online at: https://www.cdc.gov/nchs/nvss/vsrr/covid_weekly/index.htm (accessed October 4, 2020).

 16. CDC (2020). Preparing for COVID-19 in Nursing Homes. Available online at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-term-care.html (accessed October 4, 2020).

 17. Roberts M. Coronavirus: “Segment And Shield” Way to Lift UK Lockdown Now. BBC News (2020). Available online at: https://www.bbc.com/news/health-52542108 (accessed October 4, 2020).

 18. Armitage R, Nellums LB. COVID-19 and the consequences of isolating the elderly. Lancet Publ. Health. (2020) 5:e256. doi: 10.1016/S2468-2667(20)30061-X

 19. Shankar A, Rafnsson SB, Steptoe A. Longitudinal associations between social connections and subjective wellbeing in the English longitudinal study of ageing. Psychol. Health. (2015) 30:686–98. doi: 10.1080/08870446.2014.979823

 20. Windle G, Woods RT. Variations in subjective wellbeing: the mediating role of a psychological resource. Ageing Soc. (2004) 24:583–602. doi: 10.1017/S0144686X04002107

 21. Adams KB, Sanders S, Auth EA. Loneliness and depression in independent living retirement communities: risk and resilience factors. Aging Ment. Health. (2004) 8:475–85. doi: 10.1080/13607860410001725054

 22. Tomaka J, Thompson S, Palacios R. The relation of social isolation, loneliness, and social support to disease outcomes among the elderly. J. Aging Health. (2006) 18:359–84. doi: 10.1177/0898264305280993

 23. Blazer DG, Hybels CF, Pieper CF. The association of depression and mortality in elderly persons: a case for multiple, independent pathways. J. Gerontol. (2001) 56:M505–9. doi: 10.1093/gerona/56.8.M505

 24. Affo M. How You Can Still Socialize with Your Friends During COVID-19. Delaware News Journal (2020). Available online at: https://eu.delawareonline.com/story/life/2020/03/18/how-you-can-still-socialize-your-friends-during-covid-19/5069237002/ (accessed October 4, 2020).

 25. Vogels EA. What Americans are Doing Online During COVID-19. Pew Research Center (2020). Available online at: https://www.pewresearch.org/fact-tank/2020/04/30/from-virtual-parties-to-ordering-food-how-americans-are-using-the-internet-during-covid-19/ (accessed October 4, 2020).

 26. Li C, Lalani F. The Rise of Online Learning During the COVID-19 Pandemic. World Economic Forum (2020). Available online at: https://www.weforum.org/agenda/2020/04/coronavirus-education-global-covid19-online-digital-learning/ (accessed October 4, 2020).

 27. Andress M, Star MG, Balshem D. Language Learning Apps Are Seeing A Surge In Interest During The COVID-19 Pandemic. Forbes (2020). Available online at: https://www.forbes.com/sites/mergermarket/2020/04/15/language-learning-apps-are-seeing-a-surge-in-interest-during-the-covid-19-pandemic/#45eeefa548f4 (accessed October 4, 2020).

 28. Hollander JE, Carr BG. Virtually perfect? Telemedicine for Covid-19. N. Engl. J. Med. (2020) 382:1679–81. doi: 10.1056/NEJMp2003539

 29. Liu S, Yang L, Zhang C, Xiang YT, Liu Z, Hu S, et al. Online mental health services in China during the COVID-19 outbreak. Lancet Psychiatr. (2020) 7:e17–18. doi: 10.1016/S2215-0366(20)30077-8

 30. Mehrotra A, Ray K, Brockmeyer DM, Barnett ML, Bender JA. Rapidly converting to “virtual practices”: outpatient care in the era of covid-19. NEJM Catalyst. (2020) 1:1–5.

 31. Moazzami B, Razavi-Khorasani N, Dooghaie Moghadam A, Farokhi E, Rezaei N. COVID-19 and telemedicine: immediate action required for maintaining healthcare providers well-being. J. Clin. Virol. (2020) 126:104345. doi: 10.1016/j.jcv.2020.104345

 32. Webster P. Virtual health care in the era of COVID-19. Lancet. (2020) 395:1180–81. doi: 10.1016/S0140-6736(20)30818-7

 33. Yao H, Chen JH, Xu YF. Rethinking online mental health services in China during the COVID-19 epidemic. Asian J. Psychiatr. (2020) 50:102015. doi: 10.1016/j.ajp.2020.102015

 34. Zhou X, Snoswell CL, Harding LE, Bambling M, Edirippulige S, Bai X, et al. The role of telehealth in reducing the mental health burden from COVID-19. Telemed. E Health. (2020) 26:377–9. doi: 10.1089/tmj.2020.0068

 35. Friemel TN. The digital divide has grown old: determinants of a digital divide among seniors. N. Media Soc. (2016) 18:313–31. doi: 10.1177/1461444814538648

 36. Pearce KE, Rice RE. Digital divides from access to activities: comparing mobile and personal computer internet users. J. Commun. (2013) 63:721–44. doi: 10.1111/jcom.12045

 37. Paul G, Stegbauer C. Is the digital divide between young and elderly people increasing? First Monday. (2005) 10. doi: 10.5210/fm.v10i10.1286

 38. Ahmed MZ, Ahmed O, Aibao Z, Hanbin S, Siyu L, Ahmad A. Epidemic of COVID-19 in China and associated psychological problems. Asian J. Psychiatr. (2020) 51:102092. doi: 10.1016/j.ajp.2020.102092

 39. Meda N, Pardini S, Slongo I, Bodini L, Rigobello P, Visioli F, et al. COVID-19 and depressive symptoms in students before and during lockdown. MedRxiv [Preprint]. (2020). doi: 10.1101/2020.04.27.20081695

 40. Yang Y, Li W, Zhang Q, Zhang L, Cheung T, Xiang YT. Mental health services for older adults in China during the COVID-19 outbreak. Lancet Psychiatr. (2020) 7:e19. doi: 10.1016/S2215-0366(20)30079-1

 41. Djernes JK. Prevalence and predictors of depression in populations of elderly: a review. Acta Psychiatr. Scand. (2006) 113:372–87. doi: 10.1111/j.1600-0447.2006.00770.x

 42. Li D, Zhang D, Shao J, Qi X, Tian L. A meta-analysis of the prevalence of depressive symptoms in chinese older adults. Arch. Gerontol. Geriatr. (2014) 58:1–9. doi: 10.1016/j.archger.2013.07.016

 43. Geerlings MI, Schoevers RA, Beekman ATF, Jonker C, Deeg DJH, Schmand B, et al. Depression and risk of cognitive decline and Alzheimer's disease. Br. J. Psychiatr. (2000) 176:568–75. doi: 10.1192/bjp.176.6.568

 44. Sachs-Ericsson N, Joiner T, Plant EA, Blazer DG. The influence of depression on cognitive decline in community-dwelling elderly persons. Am. J. Geriatr. Psychiatr. (2005) 13:402–8. doi: 10.1097/00019442-200505000-00009

 45. Carvalho A, Rea IM, Parimon T, Cusack BJ. Physical activity and cognitive function in individuals over 60 years of age: a systematic review. Clin. Interv. Aging. (2014) 9:661–82. doi: 10.2147/CIA.S55520

 46. Farina N, Tabet N, Rusted J. The relationship between habitual physical activity status and executive function in individuals with Alzheimer's disease: a longitudinal, cross-lagged panel analysis. Neuropsychol. Dev. Cogn. B Aging Neuropsychol. Cogn. (2016) 23:234–52. doi: 10.1080/13825585.2015.1080213

 47. Jedrziewski MK, Ewbank DC, Wang H, Trojanowski JQ. The impact of exercise, cognitive activities, and socialization on cognitive function: results from the national long-term care survey. Am. J. Alzheimer's Dis. Other Dement. (2014) 29:372–8. doi: 10.1177/1533317513518646

 48. Kemoun G, Thibaud M, Roumagne N, Carette P, Albinet C, Toussaint L, et al. Effects of a physical training programme on cognitive function and walking efficiency in elderly persons with dementia. Dement. Geriatr. Cognit. Disord. (2010) 29:109–14. doi: 10.1159/000272435

 49. Thurm F, Scharpf A, Liebermann N, Kolassa S, Elbert T, Lüchtenberg D, et al. Improvement of cognitive function after physical movement training in institutionalized very frail older adults with dementia. GeroPsych. (2011) 24:197–208. doi: 10.1024/1662-9647/a000048

 50. Lazzerini M, Barbi E, Apicella A, Marchetti F, Cardinale F, Trobia G. Delayed access or provision of care in Italy resulting from fear of COVID-19. Lancet Child Adolesc. Health. (2020) 4:e10–11. doi: 10.1016/S2352-4642(20)30108-5

 51. Gomolin T, Cline A, Handler MZ. The danger of neglecting melanoma during the COVID-19 pandemic. J. Dermatol. Treat. (2020) 31:444–5. doi: 10.1080/09546634.2020.1762844

 52. Lam K, Lu AD, Shi Y, Covinsky KE. Assessing telemedicine unreadiness among older adults in the united states during the COVID-19 pandemic. JAMA Inter. Med. (2020) 180:1389–91. doi: 10.1001/jamainternmed.2020.2671

 53. Kroll LE, Lampert T. Direct costs of inequalities in health care utilization in Germany 1994 to 2009: a top-down projection. BMC Health Serv. Res. (2013) 13:271. doi: 10.1186/1472-6963-13-271

 54. Mann DM, Chen J, Chunara R, Testa PA, Nov O. COVID-19 transforms health care through telemedicine: evidence from the field. J. Am. Med. Inf. Assoc. (2020) 27:1132–5. doi: 10.1093/jamia/ocaa072

 55. Murphy RP, Dennehy KA, Costello MM, Murphy EP, Judge CS, O'Donnell MJ, et al. Virtual geriatric clinics and the COVID-19 catalyst: a rapid review. Age Ageing. (2020) afaa191. doi: 10.1093/ageing/afaa191

 56. Brynjolfsson E, Horton J, Ozimek A, Rock D, Sharma G, TuYe H-Y. COVID-19 and Remote Work: An Early Look at US Data. (2020). doi: 10.3386/w27344

 57. Hobbs JE. Food supply chains during the COVID-19 pandemic. Can. J. Agric. Econ. (2020) 68:171–6. doi: 10.1111/cjag.12237

 58. Dhawan S. Online learning: A panacea in the time of COVID-19 crisis. J Educ Technol Syst. (2020) 49, 5–22. doi: 10.1177/0047239520934018

 59. Levin B, Downes L. The internet after COVID-19: will we mind the gaps? SSRN Electron. J. [Preprint] (2020). doi: 10.2139/ssrn.3587173

 60. Niehaves B, Plattfaut R. What is the issue with internet acceptance among elderly citizens? Theory development and policy recommendations for inclusive E-government. In: Wimmer MA, Chappelet JL, Janssen M, Scholl HJ, editors. Electronic Government. EGOV 2010, Lecture Notes in Computer Science. Berlin; Heidelberg: Springer (2010). p. 275–88. doi: 10.1007/978-3-642-14799-9_24

 61. Reisenwitz T, Iyer R, Kuhlmeier DB, Eastman JK. The elderly's internet usage: an updated look. J. Consum. Market. (2007) 24:406–18. doi: 10.1108/07363760710834825

 62. van Dijk JAGM. Digital divide research, achievements and shortcomings. Poetics. (2006) 34:221–35. doi: 10.1016/j.poetic.2006.05.004

 63. Dimaggio PJ, Hargittai E. From the “Digital Divide” to “Digital Inequality”: Studying Internet Use as Penetration Increases. Working Paper #15 (2001).

 64. Fuchs C, Horak E. Africa and the digital divide. Telematics Inf. (2008) 25:99–116. doi: 10.1016/j.tele.2006.06.004

 65. Selwyn N. Reconsidering political and popular understandings of the digital divide. New Media Soc. (2004) 6:341–62. doi: 10.1177/1461444804042519

 66. Cooper J. The digital divide: the special case of gender. J. Comput. Assist. Learn. (2006) 22:320–34. doi: 10.1111/j.1365-2729.2006.00185.x

 67. Jackson LA, Zhao Y, Kolenic A, Fitzgerald HE, Harold R, von Eye A. Race, gender, and information technology use: the new digital divide. Cyberpsychol. Behav. (2008) 11:437–42. doi: 10.1089/cpb.2007.0157

 68. Liff S, Shepherd A, Wajcman J, Rice R, Hargittai E. An evolving gender digital divide? SSRN Electron. J. (2014) 17. doi: 10.2139/ssrn.1308492

 69. ITU (2019). Individuals Using the Internet 2005–2019. Available online at: https://www.itu.int/en/ITU-D/Statistics (accessed June 29, 2020).

 70. Kumar S, Ureel LC, King H, Wallace C. Lessons from our elders: identifying obstacles to digital literacy through direct engagement. In: Proceedings of the 6th International Conference on PErvasive Technologies Related to Assistive Environments. Rhodes (2013), p. 1–8. doi: 10.1145/2504335.2504357

 71. Schäffer B. The digital literacy of seniors. Res. Comp. Inter. Educ. (2007) 2:29–42. doi: 10.2304/rcie.2007.2.1.29

 72. Mitzner TL, Boron JB, Fausset CB, Adams AE, Charness N, Czaja SJ, et al. Older adults talk technology: technology usage and attitudes. Comput. Hum. Behav. (2010) 26:1710–21. doi: 10.1016/j.chb.2010.06.020

 73. Loureiro A, Barbas M. Active ageing - enhancing digital literacies in elderly citizens. In: Zaphiris P, Ioannou A, editors. Learning and Collaboration Technologies. Technology-Rich Environments for Learning and Collaboration. Lecture Notes in Computer Science, vol. 8524. Cham: Springer (2014). p. 450–459. doi: 10.1007/978-3-319-07485-6_44

 74. Miwa M, Nishina E, Kurosu M, Takahashi H, Yaginuma Y, Hirose Y, et al. Changing patterns of perceived ICT skill levels of elderly learners in a digital literacy training course. LIBRES. (2017) 27:13–25.

 75. Susło R, Paplicki M, Dopierała K, Drobnik J. Fostering digital literacy in the elderly as a means to secure their health needs and human rights in the reality of the twenty-first century. Fam. Med. Prim. Care Rev. (2018) 20:271–5. doi: 10.5114/fmpcr.2018.78273

 76. Leonardi C, Mennecozzi C, Not E, Pianesi F, Zancanaro M. Designing a familiar technology for elderly people. Gerontechnology. (2008) 7. doi: 10.4017/gt.2008.07.02.088.00

 77. Pan Z, Miao C, Yu H, Leung C, Chin JJ. The effects of familiarity design on the adoption of wellness games by the elderly. In: Proceedings-−2015 IEEE/WIC/ACM International Joint Conference on Web Intelligence and Intelligent Agent Technology, WI-IAT 2015. Singapore (2016), p. 387–90. doi: 10.1109/WI-IAT.2015.198

 78. Tsai HS, Shillair R, Cotten SR, Winstead V, Yost E. Getting Grandma online: are tablets the answer for increasing digital inclusion for older adults in the U.S.? Educ. Gerontol. (2015) 41, 695–709. doi: 10.1080/03601277.2015.1048165

 79. Hanson VL. Influencing technology adoption by older adults. Interac. Comput. (2010) 22:502–9. doi: 10.1016/j.intcom.2010.09.001

 80. Patsoule E, Koutsabasis P. Redesigning websites for older adults: a case study. Behav. Inf. Technol. (2014) 33:561–73. doi: 10.1080/0144929X.2013.810777

 81. He W, Goodkind D, Kowal P. An Aging World: 2015. Washington, DC: U.S. Government Publishing Office (2016).

 82. Miwa M, Takahashi H, Nishina E, Hirose Y, Yaginuma Y, Kawafuchi A, et al. Digital library training for elderly students at the open university of Japan. Commun. Comput. Inf. Sci. (2013) 397:205–11. doi: 10.1007/978-3-319-03919-0_26

 83. Castilla D, Botella C, Miralles I, Bretón-López J, Dragomir-Davis AM, Zaragoza I, et al. Teaching digital literacy skills to the elderly using a social network with linear navigation: a case study in a rural area. Int. J. Hum. Comput. Stud. (2018) 118:24–37. doi: 10.1016/j.ijhcs.2018.05.009

 84. Dogruel L, Joeckel S, Bowman ND. The use and acceptance of new media entertainment technology by elderly users: development of an expanded technology acceptance model. Behav. Inf. Technol. (2015) 34:1052–63. doi: 10.1080/0144929X.2015.1077890

Conflict of Interest: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Martins Van Jaarsveld. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Effects of COVID-19 Among the Elderly Population: A Case for Closing the Digital Divide



		Introduction



		The Effects of COVID-19 on the Elderly Population



		The Digital Divide



		Mitigating the Effects of the Digital Divide



		Conclusion



		Data Availability Statement



		Author Contributions



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

The Effects of COVID-19 Among
the Elderly Population: A Case for
Closing the Digital Divide





OPS/images/logo.jpg
, frontiers
in Psychiatry





