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Abstract: There is considerable empirical evidence that unequivocally points to loneliness as a 
modifiable risk factor for the development of Alzheimer's disease and other related dementias. With 
the emergence of the COVID-19 pandemic and the resulting lockdown and social distancing, there 
has been a renewed interest in studying this topic. The present review examines the links between 
loneliness and Alzheimer's disease, with particular emphasis on the mechanisms common to both 
conditions. 
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1. INTRODUCTION 

There is overwhelming empirical evidence about the role 

of specific unhealthy lifestyle patterns in the development of 

Alzheimer's disease (AD) and other related dementias. The 

subjective experience of social isolation, also known as loneliness, 

may be included among those lifestyle dimensions 

that are associated with an increased risk of dementia [1, 2]. 

In fact, the lack of social contacts has been recognized as a 

very early predictor in the onset of AD [3-7]. In this review, 

we will focus on the influence of loneliness on the development 

of Alzheimer´s type dementia. 

2. IMPACT OF LONELINESS ON THE ONSET OF 

ALZHEIMER 
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Many studies have used cohorts of older adults to analyze 

the transition through the continuum of AD, from the preclinical 

phase to the dementia stage. In such cohorts, the majority 

of participants have social connections not only with 

other members of the cohort, but also with other individuals 

[2, 5]. A well-known example is the Vallecas Project [8], in 

which only 4.3% of the cohort regularly felt lonely. Although 

some of the most important large multidomain preventive 

studies such as FINGER, MAPT or PreDIVE have 

paid little attention to the role of loneliness as a potential risk 

factor for AD, there are other types of research such as the 

Lothian Birth Cohort [9] in which social relationships are 

closely examined. 

A recent study analyzed the association of three types of 

loneliness at mid-life-persistent, transient and incident- with 

risk of AD dementia two decades later [10]. The results highlighted 

two important findings. First, persistent loneliness 

seems to be an independent risk factor for dementia and AD. 

Second, loneliness is ultimately a modifiable risk factor insofar 

as recovery from loneliness provides resilience to dementia 

risk [10]. Regarding transient loneliness, in the last couple 

of years, we are witnessing the effect of social distancing 

caused by the COVID-19 pandemic. The health crisis due to 

SARS-CoV-2 has led to a situation unprecedented in the last 

century that allows us to study the effects of social isolation 

on health. Preliminary results in the general population point 
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out an increase in feelings of loneliness since the outbreak of 

COVID-19 [11-16], and even that some COVID-19 survivors 

showed signs of cognitive impairment and dementia 

[17-20]. Likewise, as a consequence of the pandemic and 

lockdown, a significant overall decline in patients already 

diagnosed with Mild Cognitive Impairment (MCI) and dementia 

has been reported [21]. It has been hypothesized 

some shared common links between COVID-19 and AD 

which involve angiotensin-converting enzyme 2 (ACE2) 

receptors and pro-inflammatory markers such as interleukin- 

1 (IL-1), IL-6, cytoskeleton-associated protein 4 (CKAP4), 

galectin-9 (GAL-9 or Gal-9), and APOE4 allele [22]. However, 

there is a lack of prospective studies on representative samples of older adults and, in fact, more 

studies should be done to determine the impact of loneliness on dementia. 
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Fig. (1). This figure shows the prefrontal cortex, amygdala and hippocampus, brain regions that are 

damaged in various stages of social isolation and in Alzheimer's disease. 

 

3. LONELINESS AND ALZHEIMER DISEASE: 

COMMON MECHANISTIC PATHWAYS 

Some common features have been found in nondemented 

lonely individuals and future AD patients at early 

stages prior to clinical diagnosis of dementia [23, 24]. Fig. 

(1) shows some common brain areas that are affected in both 

lonely people and in the preclinical stages of AD. The figure 

illustrates those brain regions such as prefrontal cortex, 

amygdala or hippocampus that have shown dysfunction at 

various stages in social isolation [23] and in AD [25]. From a 

mechanistic perspective, loneliness has been related to 

chronic stress or depression due to changes in the hypothalamic- 

pituitary-adrenal (HPA) axis, which can also occur in 

early preclinical stages of AD [4, 26, 27]. Activation of the 

HPA axis in loneliness could lead to an increase in corticosterone 

levels in the prefrontal cortex [23]. In addition, 

loneliness has been reported to lead to decreased hippocampal 

neurogenesis along with reduced brain-derived neurotrophic 

factor (BNDF) or nerve growth factor (NGF) [23]. 

Such decreased hippocampal neurogenesis in adults has also 

been reported in AD patients [28]. Furthermore, the presence 

of AD hallmarks such as amyloid plaques [23] or tau pathology 

[24] has been reported in non-demented older adults 
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with loneliness. 

4. LONELINESS, ALZHEIMER'S DISEASE AND 

OTHER CONDITIONS 

There are different types and degrees of loneliness that 

research should take into account. Many people may experience 

stressful life events, such as living alone, widowhood, 

financial distress, lack of social support, environmental catastrophes, 

and medical illness, which are all likely to increase 

the feeling of loneliness [10]. Perhaps the stereotype 

of loneliness is embodied by an older adult who has sensory 

deficits such as hearing loss and this may result in a decrease 

in social interactions, isolation, and loneliness, followed by 

the development of dementia [7, 29]. However, loneliness is 

not a characteristic restricted to the elderly, but it can be 

found in young adults who have maladaptive personality 

traits, for example, low self-esteem, depressed mood or social 

maladjustment; in those cases, loneliness may have fatal 

consequences as suicide [30]. In older adults, there are cases 

of a strong need for individualism, as was the case of the 

American tycoon Howard Hughes. Loneliness can also arise 

as a result of a poor socio-economic situation, which could 

result in a homeless status. In this case, a neurological disorder, 

schizophrenia (SZ), which Kraepelin described a long 

time ago as a “dementia precox”, could be at the root of the 

problem. SZ has some differences with AD and other types of 

dementia. There are different biomarkers for each disorder. In 
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the case of SZ, changes in the dopamine/cholinergic axis are 

the main feature. In turn, AD is mainly characterized by the 

presence of two aberrant structures: senile plaques composed 

of amyloid peptide and neurofibrillary tangles made up of tau 

protein [31]. Also, imaging analysis could differentiate brain 

damages that take place in each neurological disorder [32]. 

Indeed, it has been proposed that SZ could be related to frontotemporal 

dementia (FTD) rather than AD [33]. However, SZ 

patients are almost four times more likely to develop AD than 

the general population [34], suggesting that the presence of SZ 

could be a risk for developing AD. In addition, SZ and AD 

shared some white matter abnormalities [34]. 

As mentioned above, loneliness could be related to the 

presence of chronic stress or depression, two features that 

could favor the occurrence of dementia [23]. Indeed, forced 

persistent loneliness, as being isolated in prison without social 

contact, could lead to stress, depression and (pseudo) 

dementia, as was the case of Rudolf Hess. Before the 

onset of dementia, a cognitive decline may occur in lonely 

people [35]. Thus, it can be suggested that loneliness could 

act as an early risk factor for dementia, facilitating the induction 

of other risk factors like stress and depression, followed 

by subjective cognitive decline (SCD), MCI and dementia 

[36, 37]. Just as loneliness could be a modifiable risk factor 

for dementia at an early stage, it can be reverted [38] or reduced 

through interventions related to the information and 
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communications technology and internet’s use [39]. If it can 

be treated, then its analysis should be done in cohorts. 

CONCLUSION 

In this review, we have commented on the possible role 

of loneliness as a risk factor for the development of AD. As a 

suggestion for future studies, we propose higher number of 

lonely people to carry out an analysis of the transition 

through the AD continuum, from preclinical phase to dementia 

stage. Moreover, it would be of great interest to examine 

whether early intervention on loneliness can modify the 

course of Alzheimer's disease in the long term. 
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