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Abstract 

Introduction: The coronavirus disease 2019 (COVID-19) pandemic has drastically disrupted daily routines, imposing rules 

such as social distancing and isolation that limit flexibility in one’s social environment. These restrictions may spur the rate of 

cognitive decline in older adults, increasing the risk of Alzheimer’s disease (AD) and exacerbating symptoms such as memory 

loss, impaired spatial awareness and language. These mandates may also hinder physical activity engagement, further 

increasing the risk of mental health problems and accelerating cognitive decline. As social interaction and physical activity 

form components of cognitive reserve, older adults may now face a higher risk of AD and faster AD progression. This paper 

will review the literature examining how the COVID-19 pandemic has affected the rate of cognitive decline in older adults in 

terms of AD pathology in three domains: social, physical, and psychological factors. 

Methods: This systematic review summarizes the literature examining the relationship between social engagement, physical 

activity, and psychological well-being on cognitive decline in older adults. Electronic databases (PubMed, ScienceDirect, Web 

of Science, Google Scholar, and PsycINFO) were searched with the following keywords: “COVID-19, social isolation, 

Alzheimer’s, cognitive decline, physical activity, social, psychological”. 

Results: Social engagement and physical activity can reduce the rate of cognitive decline and decrease the risk of AD and other 

dementias.  Given that social, physical, and psychological factors have been impacted by pandemic restrictions, studies show 

this may result in greater cognitive decline in the years to follow. This is exacerbated due to the comorbidity between 

psychological distress and AD symptoms. 

Discussion: The results of this study can be further explored to develop an intervention that can mitigate the negative effects 

of pandemic restrictions in individuals with AD. Overall, preventative strategies targeting factors of cognitive reserve should 

be urgently implemented for disadvantaged populations with a focus on older adults.  

Conclusion: Clarifying the relationship between the COVID-19 restrictions and its effects on cognitive decline in AD will 

improve the health and well-being of older adults in the present and future. Understanding these effects on cognitive decline in 

AD has broader implications regarding individual responses to COVID-19 restrictions, and its associations with social 

engagement, physical activity, and psychiatric disorders in aging. 
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Introduction 

The coronavirus disease 2019 (COVID-19) pandemic 

has robbed the lives of many, drastically altering the physical 

and mental well-being of millions on a global scale. With 

severe shortages of medical resources, uncertain prognoses, 

and strict and unfamiliar public health guidelines that limit 

personal freedoms and social behaviours, individuals with 

existing medical conditions that require continuous support 

and attention are faced with an even greater burden. Amidst 

the COVID-19 pandemic, the fear of dementia continues to 

persist in the aging population. With more than 50 million 

people affected by dementia [1], the health of our aging 

population is more vulnerable now than ever. 

Alzheimer’s disease (AD) is a neurodegenerative 

disorder affecting more than 37 million people worldwide 

[2]. It is characterized by memory loss, disoriented 

behaviour, and impairments in language, comprehension, 

and spatial skills [2]. There is currently no cure for AD; 

current drugs are symptomatic but do not resolve the 

underlying pathological mechanisms of the disease [3]. As 

AD is the most common cause of dementia [4], it is important 

to understand how older adults with AD and those at risk of 

AD have been affected during the COVID-19 pandemic. 

Cognitive reserve (CR) postulates that individual 

differences in the cognitive processes or neural networks 

underlying task performance allow some to cope better than 

others in spite of neurodegenerative damage [5]. Essentially, 
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cognitive reserve can provide an explanation for the disparity 

seen amongst individuals who have normal cognition despite 

underlying AD pathology, as well as those with less severe 

AD pathology but severe cognitive deficits [6]. It is 

important to identify factors that affect cognitive reserve in 

older adults at risk of AD as it aids prevention and helps 

identify better interventions to help counteract clinical 

progression [7]. Amongst these interventions, many studies 

have also found evidence of proxies that can enhance 

cognitive reserve later in life by maintaining an active 

lifestyle and regular social engagement [8-9]. As such, AD 

and dementia risk are anticipated to be hampered by the 

pandemic socially, physically, and psychologically. 

Although previous studies focused on the effects of 

exercise on sleep [10-11] or functional mobility [12-13] in 

older adults with dementia, limited research has examined 

this relationship on cognition. It is unclear whether long-

term efforts in the prevention of AD and other dementias 

may be counteracted by lockdown measures. Since older 

individuals are more susceptible to neurodegenerative 

diseases, examining how preventative protective factors 

have been influenced by the pandemic is urgent. Previous 

studies have found that behavioural and psychological 

symptoms of dementia (BPSD), including depression and 

anxiety, occur in over 80% of individuals with AD [4]. The 

COVID-19 pandemic and social isolation in particular may 

exacerbate these psychiatric symptoms especially in the 

older adult population. With pandemic guidelines, it is 

unclear how individuals with AD and other dementias will 

respond to the long-term effects of isolation. As these 

changes impede the cognitive reserve of older individuals, it 

is hypothesized that a greater prevalence of AD will occur in 

the future. Recently emerging studies have started to analyze 

the effects of social isolation on cognitive decline [14]. 

Given the vulnerability of this group to physical and mental 

health problems, health professionals will require more 

information to help mitigate the adverse psychological 

consequences of social isolation. 

This paper aimed to review existing literature on 

cognitive reserve of older adults with dementia, focusing on 

factors that affect AD during COVID-19 in particular. A 

three-pronged approach was taken in our review of the 

literature, specifically examining the impacts of social 

engagement, physical activity (PA), and psychological well-

being in this population. 

 

Methods 

This systematic review will examine the literature 

pertaining to the relationship between pandemic restrictions 

and the respective outcomes on cognitive decline in relation 

to Alzheimer’s disease. Electronic databases used include 

PubMed, ScienceDirect, Web of Science, Google Scholar, 

and PsycINFO and the following keywords were searched: 

“Alzheimer’s”, “social”, “psychological”, “physical 

activity”, “pandemic”, “COVID-19”. A total of 59 articles 

were analyzed. This consisted of 28 independent studies, 19 

reviews, 2 meta-analyses, 1 editorial, 5 perspective articles, 

and 4 clinical trials. Of these articles, 15 were published 

during the COVID-19 era. Articles discussing Alzheimer's 

dementia were prioritized, though articles discussing other 

dementias such as vascular dementia, Lewy body dementia, 

and frontotemporal dementia were not excluded. Inclusion 

criteria included articles from peer-reviewed journals. The 

exclusion criteria included conference abstracts and 

protocols. 

 

Results 

This section will be divided into two sections: the first 

regarding literature that explores cognitive reserve factors of 

AD (i.e., social, physical, and psychological domains) and 

the second, reviewing preliminary studies how the COVID-

19 pandemic has affected these factors. 

 

Cognitive Reserve 

Social 

A regular degree of social engagement has shown 

evidence of enhancing cognitive reserve and delaying the 

onset of AD pathology later life [8,15]. Meanwhile, a lack of 

social engagement can increase the rate of cognitive decline 

and risk of dementia [15]. Individuals who socially engage 

less and have smaller social networks display higher rates of 

cognitive decline [15]. Furthermore, older adults living alone 

without close social relations have a greater likelihood of 

developing dementia [16]. Notably, greater social isolation 

is associated with an increase in the presence of amyloid-beta 

(Aβ) whereas higher social engagement has a protective 

effect on cognitive function [15-16]. Interestingly, other 

studies which examined all-cause dementia found that 

greater social engagement (measured by the self-reported 

social network size, contentment with social relationships 

and feelings of being understood) was significantly 

correlated with greater cognitive ability (measured by 

performance on the mini-mental state examination and 

various tests assessing verbal fluency, episodic memory, 

abstract thinking, learning, and immediate visual memory) 

[17]. However, Marioni [17], did not find this relationship to 

be statistically significant amongst healthy older adults. 

 

Physical 

Existing literature also suggests that PA is protective of 

cognitive decline in older adults [19-24]. Importantly, PA 

has been shown to reduce risks of cognitive decline in 

various dementias, with greater effects for AD [22]. In a 

meta-analysis by Guure [22], researchers found that 

moderate and high PA are inversely proportional to dementia 

risk, reducing it by 21% and 24% for high and moderate PA 

respectively. For AD specifically, researchers found a 

reduced risk of 38% (high PA) and 29% (moderate PA). 

Furthermore, this study demonstrated sex differences in 

these protective effects such that men were found to have a 

lower dementia risk compared to women (i.e., a reduction of 

39% compared to 36% respectively). Yaffe et al. [21] 
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examined PA and longitudinal cognitive decline in older 

women where PA was measured by the number of city 

blocks walked and total caloric expenditure per week with 

any movement. Women with a higher baseline level of PA 

were found to be more protected from developing cognitive 

decline than those with lower baseline levels of PA. Mild PA 

was also found to reduce neuroinflammation of tau and Aβ 

plaques, while moderate to high PA has been suggested to be 

neuroprotective through antioxidant enzymes and growth 

factors [20]. PA has also been found to enhance vascular 

changes in the brain, enhancing cerebral oxygenation and in 

turn, protecting against neuropathology in a sample of 

individuals with AD and other dementias [19]. However, 

while a majority of studies focus on the effects of aerobic 

exercise on cognitive health, other studies suggest more 

evidence is needed to determine specific PA guidelines for 

cognitive benefits [23-24]. For example, Eggermont et al. 

[25] found that cardiovascular risk factors may mask 

protective effects of PA on cognitive functioning in people 

with dementia. 

 

Psychological 

In terms of psychological disorders, anxiety and 

depression are often comorbid with AD. One study found 

that anxiety symptoms were quite common in individuals 

with AD, estimated to occur in 70% of the population [12]. 

There is also a high occurrence of anxiety in individuals with 

unspecified dementia [26]. Further, depression is the most 

common behavioural and psychological symptom in AD, 

and individuals with depression are more impaired in 

cognition and activities of daily living compared to their 

healthy counterparts. Overall, depression often occurs more 

in individuals with AD (with prevalence estimates at around 

30%) than in healthy older adults over 65 years of age (with 

prevalence estimates of 0.4-1.4%) [27]. The prevalence of 

psychological disorders in AD may have potential 

neurophysiological mechanisms. Research has found that 

positive Aβ status was associated with a decline in cognitive 

domains such as memory and language, and these 

associations were moderated by elevated anxiety symptoms 

[29]. Furthermore, hyperactivation of the hypothalamic-

pituitary-adrenal axis, chronic inflammation, and the 

hippocampal-prefrontal cortex circuit was also strongly 

associated with depression in AD, thus overlapping the 

neuropathology underlying these cognitive deficits [2,29]. 

 

Research on the COVID-19 Pandemic 

Social 

Due to the pandemic, many older individuals have 

reported having lost meaning and purpose in their lives [30]. 

In fact, the lack of social contact amongst older adults was 

found to be a key factor to feeling under-valued and non-

purposeful [30]. Ultimately, pandemic policies have had 

heavy repercussions on older adults, ranging from the 

cancellation of social activities, poor technological 

adaptation, as well as the lack of close contact for those 

living in residential homes [31]. Unfortunately, social 

distancing and isolation have also propagated loneliness 

which is associated with a greater rate of cognitive decline 

amongst older adults [32-34]. Nevertheless, multiple 

strategies have been established to counteract the effects of 

loneliness and social isolation. Amongst them include 

engaging in phone calls with friends which has been shown 

to improve emotional and social well-being amongst older 

adults [35]. Others have also attempted to cope by frequently 

employing self-enhancing comparisons (ie. pointing to those 

in worse circumstances) to preserve their sense of control 

over the current situation [30]. Overall, current literature 

suggests that older adults are the most vulnerable to the 

pandemic in terms of social isolation [37]. 

 

Physical 

Given lockdown regulations, participation in PA 

programs has seen a general decline [37]. With this in mind, 

Yamada et al. [38] examined the effects of the COVID-19 

pandemic on PA in older adults in Japan through a cross-

sectional online survey. Researchers found a significant 

decrease in total PA duration when comparing April 2020 

(COVID-19 pandemic) to January 2020 (pre-COVID-19). 

Findings also suggest that this decline in PA could increase 

incidences of frailty and motor impairments in this 

population in the near future [38]. Older adults who met the 

World Health Organization’s recommendation for PA levels 

reported higher resilience, positive affect, and lower 

depressive symptoms compared to their counterparts who 

did not regularly engage in PA [39-41].  Specifically, 

promoting PA can help cope with psychological distress 

especially surrounding social isolation [40]. Furthermore, 

researchers have found potential benefits of aerobic and 

resistance exercises that may increase vaccination responses 

by improving immune function and minimizing 

complications due to chronic diseases [40]. 

 

Psychological 

The pandemic continues to differentially impact mental 

well-being of older adults across countries. In China, distress 

levels were measured from adolescents to older adults 

between 31 January 2020 to 10 February 2020 due to 

government implementation of more effective prevention 

and control measures [42]. Older adults above 60 years of 

age (as well as the 18 to 30 year-old age group) reported the 

highest levels of distress as measured by the COVID-19 

Peritraumatic Distress Index (CPDI). In Italy, 

sociodemographic variables and self-reported levels of 

depression and anxiety were measured in a sample of adults 

that included older adults. Prediction models showed that 

those with infected acquaintances reported higher levels of 

depression and stress, and those with infected family 

members had higher anxiety levels [43]. In Germany, older 

adults who were more worried about COVID-19 had higher 

depressive symptoms and anxiety [44]. Interestingly, mental 

well-being and subjective ratings of loneliness levels were 
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similar to rates before the pandemic occurred. In the United 

States, most older adults with pre-existing major depressive 

disorder had no difference in depression, anxiety, and 

suicidal ideation symptom scores compared to symptoms 

assessed before social distancing began [45]. This was taken 

as evidence for resilience in the first two months of the 

pandemic [45]. The authors highlighted the need for 

interventions to provide access to more social services. In 

Canada, there appears to be many barriers to interventions 

for loneliness and psychological distress, including access 

and familiarity with technology [36]. The authors highlight 

the critical need for technological literacy and better delivery 

methods, particularly for older adults who may lack 

technological experience. 

In a study by Girdhar et al. [36], they reviewed mental 

health issues faced by older adults due to social isolation 

from the COVID-19 pandemic and explored methods to 

mitigate consequences.  The authors emphasized that social 

isolation owing to the COVID-19 quarantines and 

lockdowns place a high risk on older adults’ physical and 

psychological health as it may aggravate existing 

susceptibility of anxiety disorders, including phobias, 

obsessive-compulsive disorders, and post-traumatic stress 

disorder. 

 

Discussion 

In summary, social and physical engagement provide 

protective effects on cognitive functioning, reducing risks of 

cognitive decline in various dementias. This especially 

applies to older adults as they have a significantly higher 

susceptibility for AD. As depression and anxiety are often 

comorbid with AD, these psychological disorders further 

impair cognition and exacerbate cognitive deficits. The lack 

of social contact amongst older adults from the COVID-19 

pandemic has propagated loneliness, which may increase 

rates of cognitive decline. These restrictions have also 

reduced PA in older adults, with implications in higher 

incidences of motor impairments and chronic diseases while 

also perpetuating psychological distress, depression, and 

anxiety, and decreasing one’s resilience. Given that the 

pandemic has modified social, physical, and psychological 

factors that affect AD and other dementias, we infer that a 

greater rate of age-related cognitive decline amongst the 

older population will come in the years to follow. Ultimately, 

social, physical, and psychological factors are all imperative 

for the maintenance of cognitive reserve [8,9]. In particular, 

certain tasks such as social engagement and increased PA 

may allow older adults to be more resilient against cognitive 

decline due to AD [46]. To our knowledge, no study has 

investigated how older adults with AD may be 

disproportionately affected during the pandemic compared 

to their healthy counterparts. 

In terms of social consequences, research suggests 

evidence of consequential social isolation impacts that are 

specific to older adults with AD. As social connection is vital 

for communication, it has been proposed that those with low 

social engagement may receive less transmission of health 

information [47]. In addition, social engagement is positively 

associated with improved mental well-being and increased 

motivation for self-care [48]. Some studies have shown that 

less frequent positive social interaction may exacerbate the 

neuropathological progression of AD. This has been 

supported by findings in the literature [15-16] demonstrating 

an increase in the presence of Aβ amongst individuals with 

low social engagement. Ultimately, increased positive social 

engagement may allow older adults to be more resilient 

against cognitive decline [49]. Since research has shown that 

the long-term effects of social isolation can be moderated by 

cognitive reserve [50], social engagement interventions and 

programs should be prioritized to target older adults in the 

present and post-COVID-19 era. For example, 

implementations such as encouraging community centre 

participation following pandemic restrictions (allowing for 

social interaction and group PA) may decrease the rate of 

cognitive decline amongst older adults [51]. 

Although studies have suggested PA to be protective for 

AD and cognition [52-53], certain studies yielded mixed 

results [25]. For example, Eggermont et al. [25] underlined 

that cardiovascular risk factors such as hypoperfusion, 

abnormal nitric oxide levels, and hypertension may attenuate 

the beneficial effects of PA on cognition. This questions 

whether the presence of other factors that have not been 

studied would also moderate this relationship, particularly in 

AD and other dementias where the cardiovascular burden is 

high [25]. A review by Snowden et al. [54] found insufficient 

evidence of whether PA is protective for cognition. This is 

perhaps due to small sample sizes, low participant 

compliance [55], and difficulties understanding the program 

and treatment [56]. There is limited information disclosing 

the study’s PA duration, intensity, and type [57]. The 

variance between studies can also be from the variability of 

assessments and measures different aspects of cognition 

[58]. Notably, PA (like other factors of cognitive reserve) 

may not directly improve cognition, rather improve one’s 

psychological state by reducing depression which, in turn, 

may improve one’s susceptibility to age-related cognitive 

decline [25,58-59]. Thus, while existing bodies of work are 

hopeful in advocating for the conferred benefits from PA on 

dementia and AD, more research needs to be conducted to 

reach a stronger consensus. 

Overall, the pandemic has had a range of various global 

effects on the psychological well-being of multiple 

countries. Regional-specific measures must be implemented 

to help mitigate this variability of mental health 

consequences due to social isolation. More attention needs to 

be paid to psychiatric interventions that reduce psychological 

distress in older adults with AD in particular. Possible 

interventions include social facilitation or interaction 

services, psychological therapies, health and social care 

provisions, leisure skill development, and befriending 

interventions. In addition, the promotion of physical and 

social safety, hope, connectedness, resilience, and a sense of 
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community may help control the adverse effects of social 

isolation. This would involve practical support for essential 

items, more frequent telephone contact with close 

connections, and online technologies to maintain social 

support networks. Overall, the implementation of 

preventative strategies for mental health consequences due 

to pandemic restrictions should be urgently implemented for 

disadvantaged older adult populations.  

One major limitation is the reality that the pandemic is 

still ongoing at the time of writing this review and additional 

research on the effects of the pandemic has yet to be 

published. Furthermore, variability exists within pandemic 

safety procedures enforced by the public health authorities 

(e.g., duration of isolation) and general compliance. Thus, 

the present paper does not comprehensively summarize all 

experiences of the global population of those with AD and 

other dementias during the pandemic. In addition, caregivers 

were not taken into consideration within the review even 

though they may influence the cognitive reserve factors of 

AD, thus follow-up studies should be conducted in this area. 

Future longitudinal research should be conducted to identify 

long-term effects on cognitive reserve factors that increase 

AD progression in the post-COVID-19 era. 

 

Conclusions 

This study aimed to examine the social, physical, and 

psychological determinants affecting AD and dementia risk 

amongst older adults and how these determinants have been 

impacted in the context of the COVID-19 pandemic. While 

higher social engagement has protective effects on cognitive 

function, social restrictions imposed during the pandemic 

have caused older adults to feel a loss of meaning and 

purpose, increasing their vulnerability to AD. With lower 

amounts of PA during the pandemic, we expect lower 

resilience, lower positive affect, and higher depressive 

symptoms to persevere in the COVID-19 pandemic and 

beyond. Lastly, the compounding distress due to the 

COVID-19 pandemic is expected to increase older adult’s 

susceptibility to such disorders. Given this, as anxiety and 

depression are often comorbid with AD, mental distress from 

the COVID-19 may potentially exacerbate AD symptoms, 

worsening the prognoses of both psychiatric and 

neurodegenerative disorders. The increase in loneliness and 

psychological distress during the pandemic has exacerbated 

the mental health of older adults, thus potentially worsening 

existing symptoms of AD and other dementias. Ultimately, 

these findings can serve as a foundation in improving patient 

care in a post-COVID-19 era and aid in the promotion of 

healthy aging and AD prevention. 
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