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Abstract: COVID-19 pandemic significantly threatens the health and well-being of older adults. Aging-related changes, including
multimorbidity, weakened immunity and frailty, may make older people more susceptible to severe infection and place them at higher
risk of morbidity and mortality from COVID-19. Various quarantine measures have been implemented to control the spread of
COVID-19. Nevertheless, such social distancing has disrupted routine health care practices, such as accessibility of medical services
and long-term continuous care services. The medical management of older adults with multimorbidity is significantly afflicted by
COVID-19. Older persons with frailty or multiple chronic disease may poorly adapt to the altered health care system, having
detrimental consequences on their physical and mental health. COVID-19 pandemic has posed great challenges to the health of
older adults. We highlighted the difficulties and obstacles of older adults during this unprecedented time. Also, we provided potential
strategies and recommendations for actions to mitigate the COVID-19 pandemic threats. Certain strategies like community primary
health care, medication delivery and home care support are adopted by many health facilities and caregivers, whereas other services
such as internet hospital and virtual medical care are promoted to be accessible in many regions. However, guidelines and policies
based on high-quality data are still needed for better health promotion of older groups with increasing resilience during the COVID-19
pandemic.
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Introduction

The ongoing spread of coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) has posed immense threats to public health worldwide. COVID-19, the highly contagious and infectious
disease, has resulted in more than 500 million confirmed cases and over 6.2 million deaths worldwide at the time of
writing." In the case of COVID-19, the aged population groups, often frail elderly with comorbidities, are significantly
vulnerable to such pandemic with devastating morbidity and mortality rates.”* It has been estimated that mortality rate of
individuals aged 60 and 69 is 8.4%, and almost four times as much for those aged 80 and over, even though the average
mortality rate was 3.4% globally.” According to a nationwide survey in China, the older adults aged over 60 years are
comprised 31.2% of the confirmed cases and 81% of the total number of deaths.® The clinical spectrum of COVID-19
among the older adults is of great heterogeneity, ranging from asymptomatic infection to critical illness with multiple organ
failure, and even death. Elderly patients infected with COVID-19 are frequently accompanied with long-term sequelae,
including disability, cognitive impairment, and reduced immunity.”* Older adults have been significantly impacted by the
COVID-19 pandemic. Despite the lockdown and quarantine measures slowing down the spread of SARS-CoV-2
transmission,” such strict disinfection measures, however, may threaten their physical and psychological well-being, leading
to functional decline and low quality of life, which place older adults at particular risk for long-term adverse outcomes.'®
Given the vulnerability to SARS-CoV-2 infection and potentially devastating consequences of COVID-19, there are
increasing concerns on the health care of the aging population. Social distancing and community containment gradually
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increase the risk of loneliness and social isolation, and disrupt routine medical activity among older individuals, with the
negative consequences of health and function. COVID-19 specifically threatens the physical as well as psychological health
of older adults and disrupts their routine health care.'" The health care promotion for older adult during the public health
emergency is now being brought to the forefront. Health care providers are obliged to adopt effective and innovative
approaches to promote the overall health of older individuals. Several challenges have emerged during this unprecedented
time, and the innovative strategies are being developed to overcome them. In this review, we aim to identify biological
factors contributing to the increased vulnerability to the COVID-19 pandemic and summarize the geriatric health crisis that
impede the older adults to maintain their health during the pandemic. To promote healthy aging, we also provide innovative
and practical approach for health care providers to assist the older individuals to improve their multimorbidity management
and resilience against COVID-19.

Age-Related Risk Factors for Vulnerability to COVID-19 Among Older
Adults

With COVID-19 patients aged 65 and older showing striking trend of age-related increases in death, older age has been
identified as a key player for the susceptibility and severity of COVID-19. Older adults are prone to be frail with multiple
chronic diseases and reduced immunity, which may be responsible for this high vulnerability and severity of infections.'?

Chronic Diseases

In general, all population subsets are susceptible to COVID-19 infection, but aged individuals who suffer from multiple
chronic diseases including hypertension, diabetes, obesity, coronary heart disease, chronic obstructive pulmonary disease
and cancer, are particularly prone to be infected and hospitalized, and even have fatal outcomes from COVID-19."* With
the prevalence increasing with advancing age, these chronic conditions play a pivotal role in altering immunity activities
and driving inflammatory responses, which increase the vulnerability of the elderly to COVID-19 threats.'* Type 2
diabetes mellitus (T2DM) is highly prevalent among older adults, aging patients with T2DM are vulnerable to various
infection and developing more severe illness. The polymorphonuclear functions are severely impaired in these diabetic
patients, such as chemotaxis, adherence, intracellular killing and altered T lymphocyte function. In addition, there is
decreased antiviral response in patients with diminished interferon (IFN) production and pro-inflammatory cytokines."”
The decreased host defense immunity and chronic inflammatory states, as the consequences of diabetic hyperglycemia,
make patients more disposed to various infections caused by viruses, bacteria and fungi.'® Notably, for the diabetic
patients with COVID-19, poorly controlled glycemia and acute hyperglycemia are significantly associated with longer
hospitalization, and increased mortality.'” Hyperglycemia also leads to pathological changes in the lungs, including
microangiopathy of alveolar capillaries, loss of elastic recoil and reduction of mucociliary clearance, which aggravate the
lung infection.'®'? Cancer and malignant tumor can lead to the dysfunctions of immunity responses, and the correspond-
ing treatment against cancer such as chemotherapy, radiotherapy as well as administration of immune-suppressive drugs,
are further involved in immunity exhaustion.”® The presence of cardiovascular diseases (CVD) is confirmed as
a predominant risk factor for unfavorable outcomes in COVID-19 patients. The expression of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) entry proteins angiotensin-converting enzyme 2 (ACE-2) and transmembrane
protease serine 2 (TMPRSS-2) is highly increased in patients with CVD.?! In the same way, patients with chronic kidney
disease (CKD) present heightened expressions of ACE-2 in renal tubular epithelial cells.*? Increased ACE-2 facilitates
direct viral invasion, which may possibly account for the high risk of older adults for SARS-CoV-2 infection and
developing adverse outcomes from COVID-19. Therefore, SARS-CoV-2 may target many vital organs via attacking cells
and provoke fatal damages, which aggravates the severity of primary disease.

Immunosenescence

Aging is an irreversible process with progressive deterioration in a variety of physiological systems, including the
dysfunction of immune systems.”> The immune systems generally play an essential role in defending against infection
and maintaining the host homeostasis. As human age, their immune systems gradually represent the characteristics of
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declines in both innate and adaptive immune responses, known as immunosenescence. Immunosenescence in the aging
population is significantly associated with increased susceptibility to various infections, reduced vaccination responses as
well as raised incidence of autoimmunity, which lead to poor prognosis.**2® The major alternations of immunosenes-
cence include, but not limited to, thymic involution, DNA damage, imbalance in naive and memory T cells, and
dysregulation of immune receptors.”” As a major source of all immune cells, hematopoietic stem cells (HSCs) undergo
profound changes during aging, with reduced capabilities of proliferation and differentiation to maintain the appropriate
proportions of lineage-specific precursors.”® The senescence of HSCs has drastically impacted on the immune activities
and different populations of immune cells.”> T cells play a central role in the adaptive immunity and are highly affected
by aging with declines in immune functions, such as orchestrating the responses of immune cells and mediating
cytotoxicity toward the infected or damaged cells. In addition to the functional changes, the numbers of T cells show
strong alternations with contraction of naive T cells and accumulation of memory T cells, which negatively influence
their abilities in response to pathogens and viruses.”” The antibody-producing B cells of aging individuals show low
serum levels of immunoglobulin.®® The natural killer cells (NKs) are the pivotal players in the innate immune defense,
which undergo various alternations in both function and phenotype in the elderly. Senescent NKs exhibit decreased
expression of activating receptors and impairment in cytotoxic activity, which fail to eliminate damaged cells and
malignant.>*! Meanwhile, the numbers of and macrophages and dendritic cells decreased with declined function.***?

The age-related immune system deterioration induces in the increased susceptibility to SARS-CoV-2 infection. As a novel
coronavirus with no prior immune response, SARS-CoV-2 is difficult to be eliminated by senescent immune activities, leading
to the widespread transmission to COVID-19 in the geriatric population. Accumulating evidence has demonstrated that
lymphocyte counts were remarkably decreased in the elderly patients with COVID-19, and the progressive declines in the
number of peripheral blood lymphocytes generally indicate the severity and adverse outcomes of COVID-19 disease.>*>
Moreover, SARS-CoV-2 mainly results in respiratory infections, which can provoke or aggravate the clinical symptoms of
other systems and make it more difficult to control development of infection.*® In addition to the lack of immunocompetence,
age-dependent defects in immune system also result in the poor vaccination responses. Indeed, the older individuals have
decreased capability to response efficiently to antigens with reductions in the level of antibody responses.>’ The serum
neutralization capacity and IgG or IgA antibody response after vaccination were significantly decreased in the elderly group,
especially for individuals over 80 years old.*®>° The cytokines secreted by CD4 T cells, such as interferon-y and interleukin-2,
were much lower in older individuals compared to the healthy young population.®® Taken together, immunosenescence is the
key factor that contributes to the vulnerability to COVID-19 in the elderly.

Aging Frailty

Frailty is a common clinical syndrome associated with aging, which is characterized by reduced physiologic function
across multiple organ system. Frailty may lead to progressive loss of homeostasis, increased susceptibility, and reduced
resilience to minor stress.*’ Evidence shows that frailty is highly prevalent in older ages, albeit the variation of
identifying frailty methods, the prevalence of frailty among the geriatric population is estimated to be 50%.*"*
Several studies have indicated that frailty is a negative prognostic factor of a range of adverse outcomes, including
falling, unplanned hospitalization, disability and death.**** Older individuals with frailty are more susceptible to
infectious diseases and at higher risk for developing severe consequences.***® Substantial evidence suggests that in
elderly person, the frailty assessed by clinical frailty scale (CFS), can better predict the outcomes, than by age itself.*”**
The significant association has been further confirmed by a recent meta-analysis with a finding that each one-point
increase in CFS was correlated with a 12% increase in mortality.*’

Older adults with frailty, who are known as physical inactive, are more predisposed to COVID-19 infection.>
Physical frailty is characterized by weakness and exhaustion, which is associated with loss of muscle strength, decline in
physical activity and excessive sedentary behavior. The routine activities of daily living and engagement in formal
exercises have been abruptly disrupted among individuals with aging frailty.’" It has been demonstrated that a reduction
to 1500 steps per day for 14 days in older adults can lead to loss of approximately 4% leg fat-free mass and around 8%
knee extension strength.’>>* In the context of the COVID-19 pandemic, despite positive effects on containing the spread

of infection, the model of social isolation and home quarantine may further decrease the activity levels of older
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individuals. As a consequence, the accompanying adverse events, including exacerbation of muscle wasting, progression
of sarcopenia and acceleration of comorbidities, represent an emerging problem.>*>

Frailty makes aging individuals more vulnerable to stressors, including infections, illness and injuries. In addition to
physical dysfunction, older adults may simultaneously represent mild cognitive impairment, also known as cognitive
frailty. It is the coexistence of physical frailty and shows decline in cognitive function without the presence of
dementia.’® Older adults with cognitive frailty have a higher prevalence to experience functional disability and significant
cognitive decline, and may be more prone to be affected by “stay-at-home” restrictions.”’ Cognitive frailty may lead to
alternations in autonomic nervous system activity, involving activation of autonomic nervous system and hypothalamic-
pituitary-adrenal axis. The increased levels of norepinephrine and glucocorticoids levels caused by the autonomic
unbalance, promoting the development of delirium.>’ The likelihood of frailty increases with age, making the older
adults more vulnerable to this public health emergency. Aging frailty has been considered as a significantly negative
factor for the poor prognosis of patients with COVID-19, independent of age and comorbidity.* Conversely, this
infection disease results in irreversible frailty, which leads to new challenges for older adults to maintain their
health.”® Hence, given in the negative impact of frailty on health, the health issue of the aging individuals should be
focused during this pandemic, and promotion of geriatric health care is critical to guarantee the health and well-being
among the aging population.

Health Crisis of Older Adults During the COVID-19 Pandemic

It is well acknowledged that COVID-19 has drastically disrupted health care system across the globe, posing unprece-
dented challenges in elders with special need and routine medical care.”® The limited accessibility to medical resources
and decline in health care quality may lead to poor management of chronic diseases. Some infection control measures
such as lockdown were conducted for the general populations, especially in the geriatric group, those with multiple
comorbidities and others who are particularly vulnerable to the COVID-19.°° However, without appropriate support,
these measures can negatively affect their physical and psychological well-being, leading to serious clinical
consequences.

Interruption to Routine Management of Chronic Diseases

With the rapid growth of aging population, it has been reported that approximately 80% of the older people have two or
more chronic diseases, also known as multimorbidity.’ Older patients with multimorbidity require robust health services
that can provide continuous and long-term care. To reduce the high burden of chronic diseases, specialists and general
practitioners have provided medical supports, such as prescription refills, adjustment of drug dosage, consecutive
monitoring and education.®? However, with the implementation of quarantine measures during the pandemic, older
adults living with chronic conditions have great difficulties in managing chronic conditions and accessing to health care
services.®® Many health facilities have postponed or canceled outpatient visits of those with chronic diseases to reduce
the transmission potential of SARS-CoV-2. In addition, many health care providers temporarily scaled down the wide
range of health care services, including screenings, monitoring practices and consultations of chronic conditions for older
adults.®*®> The poor management may lead to devastating consequence to elders with multimorbidity, particularly those
with severe conditions. It has been reported a significant decline in screening and preventive services for the chronic
conditions after the outbreak of COVID-19.°* The numbers of in-person visits to outpatient facilities has been
dramatically decreased.’® The fear of contracting SARS-CoV-2 for routine follow-up of chronic medical conditions
may negatively influence the care-seeking behavior of older persons in the midst of the pandemic.

Aging individuals with multiple comorbidities require integrated care involving social support, lifestyle modification,
self-care and optimal medication to control diseases. For those patients with chronic diseases, the community practices for
seeking adequate knowledge from general practitioners, such as exercise, nutrition and how to administrate medications (eg,
the type of insulin, pump instructions), have been greatly affected during the current pandemic. For those patients requiring
complex therapeutic regimens, the failure of regular monitoring and adjustment of prescription may increase the risk of
presenting new symptoms and worsen current health conditions among older adults.®® The lockdown measures affected
visits to health facilities for medical care and life-saving treatment related to chronic diseases. Substantial evidence has
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indicated that the vulnerable groups are confronted with challenge in getting access to health care, obtaining consecutive
follow-up visits and experiencing deteriorating pre-existing conditions due to fear of COVID-19 and restrictions.®’

The disruption in management of chronic diseases may also negatively influence medical adherence, which is
essential for maintaining health conditions for the older adults.®® However, the practice of medication adherence for
the aging groups is challenging due to the widespread of COVID-19. Regional lockdown, social isolation, low income,
and long travel distances to health care facilities, collectively leading to the limited access to medications.®”"" To
minimize the negative impact of COVID-19, several clinics have shifted the in-person visits to telemedicine; however,
geriatric patients often have visual and hearing deficits, who may have difficulty in using electronic devices, making the
implementation of telehealth challenging.”” The poor adaptation to quarantine measures may impede their ability to
obtain medications, and many older patients may self-manage or stop their medications for chronic diseases, which may
ultimately lead to adverse health outcomes.®®”* Given in the disruption in chronic disease management and shortage of
healthcare resources, a real concern over the long-term impacts of COVID-19 pandemic on the medical care of elders
may become a nonnegligible threat to well-being of older adults.

Physical Inactivity

Considering that older adults are the most vulnerable population for serious illness and death, they are advised or even
forced to stay at home to protect themselves from catching the virus. However, social exclusion has disrupted their daily
routines lifestyles, such as reduced physical activities and increased sedentary behaviors. The decreased opportunities for
either the incidental or intended physical activities can ultimately impair the function of skeletal muscle and lead to loss
of intrinsic capacity. In this scenario, the sarcopenia, decline in physical function and low quality of life may likely be the
consequences of the reduced levels of physical exercise for elders in response to COVID-19 pandemic.’

Malnutrition

The altered dietary habit has also become a detrimental factor for malnutrition among older adults. Malnutrition is
a common and serious condition which is influenced by several factors, such as living conditions, socioeconomic status,
and physical environment.”” Unemployment, soaring food prices and reduced external assistance restrict their access to
adequate and nutritious food. Substantial evidence indicated that social isolation is an independent risk factor for
malnutrition.”®’® Due to the absence of support, a high proportion of elderly community dwellers would have trouble
with instrumental activities of daily life, such as purchase of food and preparation of meals. Without social interaction,
home confinement would lead to inadequate diet for the aging vulnerable group. Evidence indicated that food consump-
tion and diet pattern were unhealthier during this pandemic, which placed them at high risk for poor nutritional status.”®
In addition, home-stay model decreased the time that older adults spent outside the door. Insufficient sunlight exposure
contributes to vitamin D deficiency,*® which predominantly aggravates the development of osteoporosis and other
degenerative diseases among older adults. Furthermore, the overall mortality is increased.®!

Mental Disorders

COVID-19 has dramatically impacted the health of older adults, including their psychological well-being.** Despite
efficacy of vaccinations, the rates of infection remain high due to incomplete protection afforded by vaccine,® social
isolation is still considered to be the most effective approach to contain the spread of the new coronavirus. However, the
isolative strategy may severely worsen the mental health conditions of older adults. Older adults make up one of the most
vulnerable groups. It has been estimated that approximately 15% of the aging populations are struggling with psychiatric
disorders or cognitive impairments.** Stay-at-home measures such as single and separated status are associated with the
absence of social support, which ultimately leads to feelings of loneliness, anger and depression.®®7 It has been reported
that the time people are confined at home is coordinated with the high incidence of mental disorders.®® In particular, the
prolonged stress and sadness may increase the vulnerability for those living with mental disorders and precipitate the pre-
existing psychiatric conditions.*>*® Furthermore, social disconnection places the elderly at higher risk of cognitive
impairments with increasing trend of mortality.”’ Conversely, the mental disorders and cognitive impairments may
aggravate the symptoms related to COVID-19 via increasing circulating pro-inflammatory cytokines.®>? Extreme stress
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and insecurity due to isolation can also result in elevated level of corticosteroids and amplify the susceptibility to viral
infections,”® which have dramatically negative impacts on the health among older adults.

Strategies for Promoting Geriatric Health Care During the COVID-19

Pandemic

The COVID-19 crisis has brought unprecedented challenges to health care systems worldwide with a surge in medical
care demands. As a highly contagious infectious disease, the COVID-19 has profoundly affected the well-being of
individuals worldwide, leading to the exacerbation of demand for health care. With the vulnerable characteristics, the
aging individuals are at higher risk from COVID-19 compared with the general persons. In the period of COVID-19
pandemic, the disruptions in health care delivery and shortages of medical resources have posed a significant challenge in
elders who required routine medical care.’®** Accumulating risks for suspension of routine medical practices, such as
preventive services, routine monitoring and treatment would be significant over time. With the huge increase in
healthcare demand for geriatric health service, the expansion of efforts is required to manage the demand, such as
improving health care accessibilities and resources. Effective strategies that could mitigate long-term consequences

related to COVID-19 pandemic has been recommended (Figure 1).

Community-Based Primary Care

In the context of COVID-19, restriction policies to mitigate the virus transmission has hindered access to health services
among the aging individuals. As hospital-based care was overwhelmed, the novel coronavirus pandemic highlighted the
importance of community-based primary health care, which generally plays a pivotal role in promoting health and well-
being. During this pandemic, primary health care has undertaken dual responsibilities to provide continuity of health
service as well as respond to acute health system demand. As the “front door” of the health system, primary health care
plays a crucial role in responding to health emergency management. Primary care professionals have been involved in
initiatively screening the patients who visited primary health care facilities and tracking of COVID-19 contact in the
community. The quick action would inevitably prevent COVID-19 transmission and protect the older vulnerable adults
from infection.

Older adults Aging frailty Disruption in routine medical
practice

Multimorbidity
@ Health Medication non-adherence
Immunosenescence
m M Inerable ¢ i manage.ment Physical inactivity
ore vuilnerable (? crisis
COVID-19 pandemic Mental disorders
Malnutrition
COVID-19 Multimorbidity Vaccination "'ﬁi’*’ﬁ“ E"““:;”““ Physical Social
r i : ivery an fo
< serviees service consultation Scuvty GEPOL

Community-based Pharmacy-based Home-based Self-management  Internet hospital-
primary care health care health care support based care

Figure | The vulnerability of older adults during the COVID-19 pandemic: risk factors, health management crisis, effective and innovative strategies to promote geriatric
health care.
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In this era of restricted movement, the capability of community health care in responding to COVID-19 is relatively
limited. WONCA, the global organization of family medicine, has advocated the ways in which the frontline primary
care can coordinate with public health to deliver care during emergencies.” In the rural areas, the government should
issue decisions on strengthening health care network and define the specific functions and tasks of primary health
workers with clear guides.”® In addition, they also collaborate with non-government organization to perform community-
based health education, such as tracing, testing and treatment, which can help boost the performance of primary health
care in managing the pandemic. Community service providers, especially the medical students, also play a pivotal role in
supporting health communication programs and delivering education to the elderly at agencies, schools, and localities.”’
Of note, as the vaccination against SARS-CoV-2 is an effective approach to stop viral spread and control the pandemic,
community health professionals have readiness to implement vaccination programs and provide vaccination services to
older persons.”® Also, annual influenza vaccinations are recommended to stimulate the immune system of older
individuals and improve their capability to fight against infection.'® During the pandemic, the primary care should
also pay more attention to the non-COVID-19 care of older individuals isolated at home. For the older patients, the fear
of visiting medical facilities and decline in health and definitively impede their health care seeking. Worse still,
restriction on family visits may cut back on home support, so it is essential for physicians to take the initiative to
inquire about their functional and social needs.”® In addition, to provide the continuity of care for older dwellers, the
primary care professionals have operated clinics and teleconsultation services designed for management of chronic
diseases.'%*'°! In many countries, access to medicine was maintained through delivery services and health volunteers.'*
COVID-19 has strained the already weak health care system and almost stretched them beyond their capacity. Older
adults are more vulnerable during the pandemic, and they are at higher risk of developing severe conditions. It is vital for
primary care providers to assess an older adult’s health status and their resiliency in time. Regular follow-up visits in
person or by phone, video and web-based communication are easily conducted by health care providers. Application of
screening tools can improve the capability to identify the common signs of health condition and identify health care
needs of the older adults during the COVID-19 pandemic (see Table 1).

In addition to routine practice of monitoring chronic conditions, the front-line care workers are forced to involve in
identifying suspected COVID-19 patients and provide facilitators to pandemic response.'*>'®* As homebound indivi-
duals or suspected patients are lacking guidance on medications, health caregivers can provide professional instructions
for them. Moreover, health care workers also provide emotional support for the community-dwelling older adults living
alone. Moreover, primary care professionals also provide medical education, resources and social support to older adults.
They can optimize the nutrition and consume protein to decrease the risk of malnutrition, sarcopenia and frailty.'*®
Community social workers can facilitate operating local food delivery services to provide healthier food in line with
dietary guidelines. Recommendations regarding sleep and physical activities should also be given to older adults to
improve their well-being.'® Community social workers may refer them to digital resources and assist them to engage in
community virtual programs.'° The utilization of technology and social media may be a useful strategy to strengthen the
social connection and reduce loneliness of older adults.

Table | Screening Tools to Evaluate the Health Conditions of Older Adults

Health Tools Descriptions

Domains

Exercise International Physical Activity Questionnaire (IPAQ) | 27-item tool to measure levels of physical activity and sedentary behavior'?

Fatigue Brief Fatigue Inventory (BFI) 10-item tool to access severity of fatigue'*°

Depression Patient Health Questionnaire (PHQ-9) 9-item tool to screen depression'>'

Anxiety General anxiety disorder-scale (GAD-7) 7-item tool to screen anxietyI32

Diet quality Self-rated diet quality measure (SRDQM) A single-item self-reported measure of overall diet quality'*?

Cognition Mini Mental State Examination (MMSE) A tool combines orientation, calculation, recall and language'?*

Sleep quality Pittsburgh Sleep Quality Index (PSQI) 19-item tool questionnaire to assess sleep quality and disturbance'®
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Pharmacy-Based Health Care

Community pharmacies are mainly located in community health service centers in many countries. As an essential part in
primary care system, community pharmacies involve in dispensing prescription medication and over-the-counter
medication as well as health-related products. During the COVID-19 pandemic, the infectious disease has provoked
a surge in demand for community pharmacy-based care. The scope of community pharmacies services has expanded
from dispensing medication to pandemic prevention and control.'®” Community pharmacists exert a positive function as
a bridge connecting primary care and community-dwellers to a certain extent. In accordance with guidance for
pharmacists during the COVID-19 pandemic, community pharmacies play a key role in keeping adequate supply of
daily medications and nutrients as well as providing pharmaceutical care to patients.'”® For homebound patients, home
delivery services were offered by collaborating with social workers and drug companies so that older patients get
adequate of their daily medications. Pharmacists also emphasize the significance of taking medications on time to make
sure patients’ compliance.'® They can ensure medication supply by sharing real-time information of drug availabilities
and drug purchase on online platforms, which can effectively address medication nonadherence for caring older patients
with chronic diseases.

As healthcare professionals, community pharmacists are highly responded to the pandemic. To promote the pandemic
control, they provide reliable information and essential COVID-19 preventive products, such as masks, disinfectants and
testing kits. In addition, pharmacies can provide services of screening body temperature to identify the suspected patients.
In the time of that the aging individuals have limited approaches to acquire information on the scientific prevention and
maintaining well-being, pharmacists provide consulting services, such as basic information on scientific prevention and
various symptoms of COVID-19 to community-dwellers.''* It is also notable that pharmacists should be professionally
trained to improve quality of care and promote pandemic control.

Home Health Care

Community-dwelling older adults, particularly those who live alone, are highly prone to medication errors like
discontinuation of medications or incorrected administration with over dosage. Illness-related barriers, including cogni-
tive impairment, and functional deficits and mental disorders along with lack of access to facilities, have threatened the
health of the elderly.''"''? Home-based care plays an essential role in providing health services to older individuals with
comorbidities, which allows patients receive health care in their homes and maintain optimal health.''* With the
implementation of restriction policies, it is evident that the vulnerability of the older individuals is partially related to
the absence of social support, but home-based health care can eliminate social isolation through bridging the gap between
homebound older individuals and community.''® In many countries, home-based care is provided by the care staffs, such
as personal care providers, health care workers, nursing aides, who can provide medical information and heighten
medication management and assist daily living activities. During the pandemic, there are alternations in the model of
home care.

In the time of COVID-19, home care is prone to be performed via using telephone and videoconference, which can
effectively mitigate the influence of COVID-19 infection on caregivers.''* The utilization of telehealth is effective in
multiple care procedures, such as reminding prescription, or evaluating conditions via queries, which is beneficial in
severing the aging population presenting with complex chronic conditions.'®® Moreover, telehealth saves time and
eliminates expenses of home caregivers in travel.''> Nevertheless, for many community-dwelling older adults, lack of
access to technological devices and scarce knowledge of artificial intelligence still pose challenge to the use of telehealth

in home care.!'®

Self-Management Support

The widespread of COVID-19 accelerates development of self-management among older persons. Older individuals with
chronic conditions can provide routine medical self-care via utilization of telehealth and guidance with professional
physicians to reduce the impact of disease on health status.''”''® The daily tasks that older patients undertake include
measuring their blood pressure, monitoring blood glucose and maintaining insulin regimen, etc. Moreover, it is essential
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for them to self-manage their daily health behaviors, including healthy diet, physical activities, mental health state,
weight control, and so forth. However, lack of knowledge, poor social support and ineffective physician communication
may make many older patients have difficulties in self-managing their chronic conditions.''® With the development of
telehealth, older adults with chronic diseases can access health services, grasp health management skills and enhance
communication with health care providers. A wide range of digital health programs are applied to support self-
management, which include self-monitoring and professional evaluations, decision support, 24-hour access lines,
education programs, digital depression intervention and rehabilitation support. With the rapid increase in the utilization
of technologies, e-health care may exert a significant effect on managing health in the future.'?

As regard to physical activity, it is appropriate for homebound older adults to perform at home. As is well known,
proper physical activity is essential for maintaining well-being and physical function for older adults. A line of evidence
indicates that people living sedentary lifestyles have elevated mortality of mortality and hospitalization from
infections.'?! However, during the COVID-19 pandemic, quarantine policies including social distancing, stay-at-home
model, have fostered the decondition of physical inactivity for older individuals. Therefore, it is significant to encourage
appropriate physical activity to assist with management of the chronic diseases and increase the immune responses to
combat the SARS-COV-2 infection and fight against physical and mental consequences of COVID-19.'%%!%3 It has been
recommended that the multicomponent exercise program including aerobic, resistance, balance, coordination and
mobility training exercises is appropriate for older people confined at home.'**'**'>5 The guidelines recommend 5 to
7 days per week of physical exercises to compensate for the decline in the levels of daily activity in this quarantine
situation. To be more specific, a minimum of 150 to 300 min per week of aerobic exercise and twice resistance training
program per week are required to maintain health. In mobility training exercise, balance and coordination should be
distributed among the training days.

Internet Hospital-Based Care
With the rapid development of technologies and increasing popularity of artificial intelligence products, telemedicine
care model has been made accessible to the public.

Internet hospital is an online platform that links the complex network of medical consulting clinics, primary health
centers, secondary and tertiary hospitals, and large pharmacy stores.'?® During the COVID-19 crisis, internet hospital is
well developed and greatly popularized by the public, because it not only allows older patients to access real-time
information, specialists and treatments but also empowers specialists to practice prescriptions, recommendations to
patients without distance barriers. Internet hospital is a promising avenue to connect doctors and patients due to the
convenience and ubiquity of technology.'?” During the widespread of COVID-19, internet hospital also serves multiple
significant functions in epidemic counselees, provide medical supports and enhance self-protection of individuals.'*® The
widespread of this model can help to reduce viral transmission and maintain the health of older patients with chronic
diseases.

Conclusions

The COVID-19 pandemic is placing an unprecedented strain on health care systems worldwide, leading to the negligence
of care on aging populations whose management has become worsening with the pandemic. Increased incidence of
chronic diseases, immunosenescence, and frailty, presenting as the characteristics of aging individuals, may decrease
their resilience to COVID-19 and make them vulnerable to the potential threats from social distancing, which may
exacerbate negative long-term impacts on their physical and psychological health outcomes. It is an urgent time for
health care providers to pay attention to their non-COVID-19 care. In this scenario, the contribution of primary health
care professionals and pharmacists in managing multimorbidity and promoting continuous care at the frontline is the
cornerstone to alleviate the heavy burden on health systems. Home care can be conducted by skilled caregivers to provide
essential support for vulnerable older individuals. In particular, exploring innovative strategies such as integrating
internet hospital into health-care services is also critical to ensuring continuous care of older adults. With the uncertain
continuation of this pandemic, more effective guidelines and strategies that help to avoid threats of COVID-19 and
promote overall geriatric health are needed.
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