S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



L’Encéphale 48 (2022) 477-479

Disponible en ligne sur

ScienceDirect EM

www.sciencedirect.com

UENCEPHALE
T

Elsevier Masson France

www.em-consulte.com

Perspectives/Opinion

Loneliness of residents in retirement homes during the COVID-19 )

Crisis
M. El Haj®P-¢* K. Gallouj®

Check for
updates

a Laboratoire de psychologie des pays de la Loire (LPPL — EA 4638), Nantes université, université Angers, 44000 Nantes, France
b Unité de Gériatrie, centre hospitalier de Tourcoing, Tourcoing, France

¢ Institut Universitaire de France, Paris, France

ARTICLE INFO

Article history:

Received 22 January 2021
Accepted 11 May 2021
Available online 12 June 2021

Keywords:
Alzheimer's disease
COVID-19
Loneliness
Retirement homes

ABSTRACT

In their effort to prevent the spread of infections, retirement homes have been forced to limit physical
interaction between residents and the outside world and to drastically reduce their residents’ activities,
decisions which are likely to increase loneliness in residents. To investigate this issue, we evaluated
loneliness in patients with Alzheimer’s disease (AD) living in retirement homes in France during the
COVID-19 crisis. The study included 63 participants with mild AD. Participants were invited to complete
the following statement “During the social distancing, I feel” with one of the three options: not at all
alone, somewhat alone, or very alone. Most of the participants answered “somewhat alone”, suggesting
a significant level of loneliness during the crisis. While it serves to prevent infections, social distancing in
retirement homes is likely to result in significant loneliness in residents. Because loneliness may increase
cognitive decline in AD, it to pressing to prepare social programs/activities that promote contact between

residents of retirement homes and the outside world as soon as the confinement is lifted.

© 2021 L’Encéphale, Paris.

Introduction

To cope with COVID-19 and limit its spread among residents,
retirement homes in France have been obliged to prohibit physical
contact between residents and families and friends and, in several
cases, even between residents or between residents and caregivers.
While they serve to prevent infections, these measures are forcing
retirement homes to separate residents physically from the out-
side world and to drastically reduce their activities. Because these
decisions are likely to come at a cost to residents and their wellbe-
ing and mental health, we investigated whether social distancing
increases loneliness in patients with Alzheimer’s disease (AD) who
live in retirement homes.

A brief definition of loneliness is required before discussing
research on loneliness in AD. Loneliness can be generally defined as
a subjective state involving distressing, depressing, and detached
feelings that people experience due to emptiness in their life [1].
While associated with the experience of emptiness and social iso-
lation, loneliness can also mirror dissatisfaction with available
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relationships and social contacts [1]. Loneliness, as associated with
social isolation, can be a risk factor for dementia [2]. A large body
of research has demonstrated that loneliness and social isolation in
normal aging may contribute to increased risk of dementia [3-5].
On the other hand, social integration in normal aging may con-
tribute to reduced rates of dementia [6,7]. Having an extended
social network, high frequency of contacts, and adequate social
support can be protective factors against the risk of dementia [2].
The relationship between loneliness and AD was evaluated in a
longitudinal study by Wilson, Krueger [8] who assessed loneliness
in a sample of 823 older adults free of cognitive decline. During
follow-up, they observed that the incidence of AD was more than
doubled in participants with high loneliness at baseline compared
with those who did not experience it. Interestingly, controlling for
indicators of social isolation did not even affect the results. In other
words, loneliness, more than social isolation, was associated with
AD during the follow-up. Similarly, Holwerda, Deeg [9] assessed
loneliness and social isolation in a sample of 2173 older adults free
of cognitive decline. Follow-up results demonstrated that partici-
pants who experienced loneliness at baseline were 1.64 times more
likely to develop AD compared with those who did not experience
it. These findings remained even after controlling for demographic,
somatic and psychiatric factors. Interestingly, Holwerda, Deeg [9]
reported that loneliness rather than social isolation was associated
with AD. Loneliness, as a risk factor for AD, was also reported by
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Rafnsson, Orrell [10], who assessed loneliness and social isolation in
asample of 6.677 of older adults free of cognitive decline. Follow-up
results demonstrated that later AD was associated with loneliness
and having few close social relationships at baseline. Together,
research has demonstrated how loneliness in normal aging can be
associated with later AD.

Besides being a potential risk factor for AD, significant loneliness
may be observed in patients with AD. Because of their decreased
cognitive and functional abilities, they may experience significant
difficulty in communicating, resulting in increased loneliness. This
loneliness can evenincrease in patients with AD living in retirement
homes during the COVID-19 crisis. Although retirement homes are
used to dealing with the cognitive and functional characteristics
of AD, COVID-19 has heavily modified the way they function. To
cope with the crisis, retirement homes in France have significantly
restricted visits since 15 March 2020. All activities considered as
non-essential have been suspended, including restricting access to
non-essential personnel (e.g., hairdressers), group activities, and
even communal dining. Despite the efforts of caregivers to provide
the best care possible, they have had to struggle with an increased
workload (e.g., increased vigilance for potential fever and respi-
ratory symptoms, increased requirements to provide postmortem
care) and deal with shortages in equipment and supplies, such as
sanitizers, gloves and facemasks. These challenges may have sig-
nificantly reduced the social interaction between caregivers and
patients, thereby exacerbating the feeling of loneliness in patients.

To summarize, we evaluated loneliness in patients with AD liv-
ing in retirement homes in France during the COVID-19 crisis. We
instructed caregivers to ask patients with AD to rate their loneli-
ness. We expected that patients with AD would declare high levels
of loneliness.

Method
Participants

The study included 63 participants with a clinical diagnosis of
probable AD (39 women; M age = 70.13 years, SD =5.32; M years of
formal education=9.14, SD =2.49) who participated voluntarily in
the study. They were recruited from retirement homes in France.
They were recruited by contacting professional colleagues (19 psy-
chologists, physicians or nurses) who work in retirement homes in
France, either directly or through social networks (e.g., Facebook
groups of geriatric caregivers). These on-site caregivers agreed to
obtain consent from eligible participants, provide historical infor-
mation about them and administer the study procedures. On-site
colleagues were asked to verify in the medical records that a diag-
nosis of probable AD had been made by a neurologist or geriatrician
according to the clinical criteria of the National Institute on Aging
and the Alzheimer’s Association criteria for probable Alzheimer’s
disease [11], and that the patients had been assessed with the Mini
Mental State Exam [12] within three months before the study to
provide a recent assessment of their cognitive status. Due to their
increased workload during the crisis, we did not ask on-site care-
givers to repeat administration of the Mini Mental State Exam or
perform any other clinical test. We selected a score of 21/30 points
or higher as an inclusion criterion (M=22.01, SD=1.01) to limit
enrollment of patients with mild AD. We did not include patients
with a score <21 points on the Mini Mental State Exam because our
study required some introspection into loneliness.

Procedures

On-site caregivers provided participants with the following
instruction: “We would like to evaluate the psychological effects
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Fig.1. Number of three categories of answers as provided by participants to describe
their loneliness during COVID-19 crisis (one answer for each of the 63 participants).

of the social distancing measures to cope with the COVID-19 crisis.
We would like you to complete the following statement: “During
social distancing, I feel...” with one of these three options: not at
all alone, somewhat alone, or very alone”. Note that the question
was provided orally by on-site caregivers and answers were also
provided orally by patients to minimize the risk of contamination
by exchanging paper and pencil materials. We invited caregivers
to note the answer and provide us with the answer by phone or
email. The procedures were conducted following the latest Dec-
laration of Helsinki. Participation was voluntary and participants
were invited to provide their consent prior to answer the loneli-
ness statement. The collected data was anonymized and secured to
avoid any breach of agreed confidentiality and anonymity.

Results

The total number of answers was 63 (i.e., one answer per partic-
ipant=63). Using x? tests, we compared the number of “not at all
alone”, “somewhat alone”, and “very alone” answers (as illustrated
in Fig. 1). Analysis demonstrated a significant difference between
the numbers of the three answers [x2 (2, n=63) =11.14, P=0.004,
Cohen’s d=0.93]. Analysis also demonstrated more “somewhat
alone” than “very alone” [x2 (1, n=51) =4.41, P=0.036, Cohen’s
d=0.61] or “not at all alone” answers [x2 (1,n1=45) =9.80, P=0.002,
Cohen’s d=0.98]. No significant differences were observed between
the number of “very alone” and “not at all alone” answers [x2 (1,
n=30) =1.20, P=0.273, Cohen’s d=0.41].

Discussion

This is the first empirical assessment of loneliness as experi-
enced by patients with AD living in retirement homes during the
COVID-19 crisis. To the statement “During the social distancing,
I feel...”, most of the participants answered “somewhat alone”,
suggesting a significant level of loneliness.

The loneliness experienced by our participants can be attributed
to the social distancing measures and drastic changes in the
daily life of the residents during the crisis. Retirement homes in
France, other European and North American countries are currently
restricting visits. Non-essential activities and services are also being
restricted, including basic social activities such as communal din-
ing. In some cases, residents are asked not to leave their rooms and,
when in wards, to keep a safe distance from other residents to avoid
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contracting the virus. They are not yet allowed to have any phys-
ical contact with their family members and friends. While these
restrictions may be deemed necessary, they are likely to come at a
cost to residents in retirement homes and their wellbeing (i.e., in
loneliness). While many residents are keeping contact with family
members via virtual communication tools, this technology is not
yet available for all residents in retirement homes. Many patients
with AD are also unfamiliar with this technology and, owing to cog-
nitive decline, may have trouble in learning about it. For instance,
owing to anterograde amnesia, patients with AD may experience
significant difficulty in retaining information about how to use vir-
tual communication tools. Another factor that may contribute to
the loneliness of residents is the decreased contact with caregivers
who, despite their efforts to provide the best care, have been dealing
with an increased workload, shortages in equipment and supplies,
and increased postmortem care.

One of the consequences of this loneliness may be increased
cognitive decline. Together with a reduction in the number and
quality of social interactions, loneliness results in diminished cog-
nitive stimulation, which itself leads to cognitive decline [13].
This assumption is supported by the well-known Nun Study,
demonstrating how social activities and social engagement may
stimulate cognition [14]. Loneliness may lead to cognitive decline
in patients with AD by decreasing their neural reserve through
decreased dendritic arborization in the hippocampal and pre-
frontal areas, resulting in cognitive impairment [15]. The negative
effects of loneliness on cognitive functioning in AD can also be
attributed to a stress-related mechanism. Lonely patients may
experience heightened exposure to stress because loneliness in
general is associated with elevated cortisol in everyday life, and
with heightened inflammatory cytokine responses to acute stress
[16]. These stress responses have been associated with neural
damage in the frontal and limbic regions, which in turn impairs
cognitive function [17]. According to Sapolsky [ 18], hypersecretion
of the glucocorticoids, as occurs in stress responses, causes accel-
erated hippocampal degeneration and leads to cognitive decline.
Briefly, loneliness can exacerbate cognitive decline in patients with
AD.

While the study offers the first empirical assessment of loneli-
ness in residents of retirement homes during the COVID-19 crisis,
a potential shortcoming is the single-question assessment. While
the study was designed to fit the constraints of social distancing
and not to overload the caregivers who administered the proto-
col, an assessment based on a single question does not provide an
in-depth view of loneliness, as would be the case if scales such as
the UCLA loneliness scale were to be used [19]. Note, however, that
loneliness in patients with AD is typically assessed with only a few
questions. For instance, in their longitudinal study, Wilson, Krueger
[8]assessed loneliness with five items, and Holwerda, Deeg [9] even
used only one question.

By providing the first empirical assessment of loneliness of
residents in retirement homes during the COVID-19 crisis, this
study draws the attention of researchers, clinicians and even
decision-makers to the need to consider the effects of loneliness
on patients. As emphasized herein, loneliness can exacerbate cog-
nitive decline in patients with AD. It is therefore pressing to set
up social programs/activities that maintain contact between res-
idents of retirement homes and the outside world as soon as the
confinement is lifted.

L'Encéphale 48 (2022) 477-479
Funding statement

The first author was supported by the LABEX (excellence labora-
tory, program investment for the future) DISTALZ (Development of
Innovative Strategies for a Transdisciplinary Approach to Alzheimer
Disease).

Disclosure of interest
The authors declare that they have no competing interest.
Ethics

This study was designed and conducted in accordance with the
Declaration of Helsinki and approved by the LPCL ethical board
(2020-017). Participants provided their verbal consent to partic-
ipate and were able to withdraw whenever they wished.

References

[1] Killeen C. Loneliness: an epidemic in modern society. ] Adv Nurs
1998;28(4):762-70.

[2] Penninkilampi R, Casey A-N, Singh MF, et al. The association between social
engagement, loneliness, and risk of dementia: a systematic review and meta-
analysis. ] Alzheimers Dis 2018;66:1619-33.

[3] Crooks VC, Lubben ], Petitti DB, et al. Social network, cognitive func-
tion, and dementia incidence among elderly women. Am | Public Health
2008;98(7):1221-7.

[4] Saczynski ]S, Pfeifer LA, Masaki K, et al. The effect of social engagement
on incident dementia: the Honolulu-Asia aging study. Am ] Epidemiol
2006;163(5):433-40.

[5] StoykovaR,MatharanF, Dartigues JF, et al. Impact of social network on cognitive
performances and age-related cognitive decline across a 20-year follow-up. Int
Psychogeriatr 2011;23(9):1405-12.

[6] Barnes LL, Mendes de Leon CF, Wilson RS, et al. Social resources and cogni-
tive decline in a population of older African Americans and whites. Neurology
2004;63(12):2322-6.

[7] Ertel KA, Glymour MM, Berkman LF. Effects of social integration on preserving
memory function in a nationally representative US elderly population. Am ]
Public Health 2008;98(7):1215-20.

[8] WilsonRS, Krueger KR, Arnold SE, et al. Loneliness and risk of Alzheimer disease.
Arch Gen Psychiatr 2007;64(2):234-40.

[9] HolwerdaTJ, Deeg DJH, Beekman ATF, et al. Feelings of loneliness, but not social
isolation, predict dementia onset: results from the Amsterdam Study of the
Elderly (AMSTEL). ] Neurol Neurosurg Psychiatry 2014;85(2):135-42.

[10] Rafnsson SB, Orrell M, d’Orsi E, et al. Loneliness, social integration, and incident
dementia over 6 years: prospective findings from the English longitudinal study
of ageing. ] Gerontol 2017;75(1):114-24.

[11] McKhann G, Knopman DS, Chertkow H, et al. The diagnosis of dementia due to
Alzheimer’s disease: recommendations from the National Institute on Aging-
Alzheimer’s Association workgroups on diagnostic guidelines for Alzheimer’s
disease. Alzheimers Dement (N Y) 2011;7(3):263-9.

[12] Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical method
for grading the cognitive state of patients for the clinician. J Psychiatr Res
1975;12(3):189-98.

[13] Bourassa KJ, Memel M, Woolverton C, et al. Social participation predicts cogni-
tive functioning in aging adults over time: comparisons with physical health,
depression, and physical activity. Aging Ment Health 2017;21(2):133-46.

[14] Snowdon DA, Greiner LH, Mortimer JA, et al. Brain infarction and the clinical
expression of Alzheimer disease. The Nun Study. JAMA 1997;277(10):813-7.

[15] Wilson RS, Barnes LL, Bennett DA, et al. Proneness to psychological dis-
tress and risk of Alzheimer disease in a biracial community. Neurology
2005;64(2):380-2.

[16] Cacioppo S, Grippo AJ, London S, et al. Loneliness: clinical import and interven-
tions. Perspect Psychol Sci 2015;10(2):238-49.

[17] McEwen BS. Physiology and neurobiology of stress and adaptation: central role
of the brain. Physiol Rev 2007;87(3):873-904.

[18] Sapolsky RM. Glucocorticoids, stress, and their adverse neurological effects:
relevance to aging. Exp Gerontol 1999;34(6):721-32.

[19] Russell DW. UCLA Loneliness Scale (Version 3): reliability, validity, and factor
structure. ] Pers Assess 1996;66(1):20-40.

479


http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0100
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0105
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0110
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0115
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0120
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0125
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0130
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0135
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0140
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0145
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0150
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0155
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0160
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0165
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0170
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0175
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0180
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0185
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190
http://refhub.elsevier.com/S0013-7006(21)00131-7/sbref0190

	Loneliness of residents in retirement homes during the COVID-19 crisis
	Introduction
	Method
	Participants
	Procedures
	Results

	Discussion
	Funding statement
	Disclosure of interest
	Ethics
	References


