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Abstract
Background: COVID-19 forced the implementation of restrictive measures in Spain, such as lockdown, home confinement,
social distancing, and isolation. It is necessary to study whether limited access to basic services and decreased family and social
support could have deleterious effects on cognition, quality of life, and mental health in vulnerable older people.
Objective: This study aims to explore the impact of the COVID-19 outbreak on cognition in older adults with mild cognitive
impairment or dementia as the main outcome and the quality of life, perceived health status, and depression as secondary outcomes
and to analyze the association of living alone and a change in living arrangements with those outcomes and other variables related
with the use of technology and health services. Likewise, this study aims to analyze the association of high and low technophilia
with those variables, to explore the access and use of health care and social support services, and, finally, to explore the informative-,
cognitive-, entertainment-, and socialization-related uses of information and communications technologies (ICTs) during the
COVID-19 outbreak.
Methods: This cohort study was conducted in Málaga (Spain). In total, 151 participants with mild cognitive impairment or mild
dementia, from the SMART4MD (n=75, 49.7%) and TV-AssistDem (n=76, 50.3%) randomized clinical trials, were interviewed
by telephone between May 11 and June 26, 2020. All participants had undergone 1-3 assessments (in 6-month intervals) on
cognition, quality of life, and mood prior to the COVID-19 breakout.
Results: The outbreak did not significantly impact the cognition, quality of life, and mood of our study population when making
comparisons with baseline assessments prior to the outbreak. Perceived stress was reported as moderate during the outbreak.
After correction for multiple comparisons, living alone, a change in living arrangements, and technophilia were not associated
with negative mental health outcomes. However, being alone was nominally associated with self-perceived fear and depression,
and higher technophilia with better quality of life, less boredom, perceived stress and depression, and also less calmness. Overall,
health care and social support service access and utilization were high. The most used ICTs during the COVID-19 outbreak were
the television for informative, cognitive, and entertainment-related uses and the smartphone for socialization.
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Conclusions: Our findings show that the first months of the outbreak did not significantly impact the cognition, quality of life,
perceived health status, and depression of our study population when making comparisons with baseline assessments prior to the
outbreak. Living alone and low technophilia require further research to establish whether they are risk factors of mental health
problems during lockdowns in vulnerable populations. Moreover, although ICTs have proven to be useful for informative-,
cognitive-, entertainment-, and socialization-related uses during the pandemic, more evidence is needed to support these
interventions.
Trial Registration: ClinicalTrials.gov NCT04385797; https://clinicaltrials.gov/ct2/show/NCT04385797
International Registered Report Identifier (IRRID): RR2-10.2196/26431
(J Med Internet Res 2022;24(2):e30598) doi: 10.2196/30598
KEYWORDS
COVID-19; cognition; quality of life; social isolation; mental health; social support; technology; physical distancing; leisure
activities; nursing

Introduction

the pandemic has not only a health impact on people with
MCI/MD but also a social impact.

COVID-19 was declared a worldwide pandemic by the World
Health Organization on March 11, 2020 [1]. To avoid the serious
collapse of health systems in response to the rising number of
cases and deaths, European countries, as in other continents,
decided to implement different measures to control the
pandemic.

Loneliness and social isolation often coexist and are all too
common in older adults. Loneliness refers to the subjective state
of feeling alone, separated, or apart from others. Social isolation,
in contrast, is defined as the objective physical separation from
other people, such as living alone, in which one has few social
relationships or there is a low frequency of interaction with
others [14].

In Spain, the government decided to declare a national state of
alarm, implementing restrictive measures from March 15 until
June 21, 2020. The measures included lockdown, home
confinement, social distancing, and isolation (activities were
limited to basic needs, such as buying food or medication,
attending health care centers and financial institutions); closure
of schools and nonessential activities; ban of all internal travels
except for essential ones; and border closure [2]. These measures
also led to a change in health care access: Only critical attention
was guaranteed, patient care changed from on-site interviews
to telephonic attention, visits with medical specialists were
suspended, and there was a lack of monitoring of chronic
pathologies.
The elderly population is 1 of the groups most socially
vulnerable to this disease. Age alone is by far the most
significant factor for death due to COVID-19 [3]. Although
COVID-19 infects people of all ages, the risk of becoming
seriously ill increases in adults aged over 40 years, and
especially in those aged over 60 years. In Spain, 68% of all
hospitalizations due to coronavirus and 95% of all deaths
correspond to the population over the age of 60 years, with a
notable increase after the age of 80 years [4].
Recent data suggest that in addition to old age and medical
comorbidities (eg, hypertension, diabetes, obesity), dementia
is associated with an increased risk of having severe
COVID‐19 and related mortality [5-8]. In addition, restrictive
measures, such as confinement, may pose a risk for people with
mild cognitive impairment (MCI) or mild dementia (MD).
COVID-19 confinement has resulted in an increase in known
risk factors for dementia, such as inactivity [9], limited access
to basic services [10], isolation [11], and decreased family and
social support [12]. These factors could have deleterious effects
on cognition, quality of life, and overall health [13]. Therefore,
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Considering the latter definition, we can understand that the
COVID-19 pandemic has increased the social isolation of older
adults as restrictive measures have enforced staying at home,
distancing, and shutting down all nonessential activities. This
has meant that people have been forced to minimize their social
interactions to avoid the spread of the virus, leaving those who
live alone completely isolated. Social isolation has been
identified as a health risk factor as it reduces well-being and is
associated with higher prevalence of depression [15] and
cognitive impairment [16]. In older adults, it has a greater impact
due to decreased social resources, functional and mobility
limitations, death of family members, and changes in family
structures [17].
During quarantine, factors such as boredom and a lack of
activities play an important role. They can contribute to
depression [18] and have an impact on the quality of life and
functional dependence [19]. Mental activity, in contrast, may
improve cognitive function and reduce overall dementia risk
[20].
In the “information age,” information and communications
technologies (ICTs) have emerged for combating loneliness
and social isolation [21]. Although the age-related digital divide
and health-related conditions (cognitive, visual, motor, etc) may
compromise the use of technologies in the elderly, the extensive
home penetration of ICTs has facilitated remote, home-based
interventions. These interventions reduce the risk of viral
exposure and prevent health-related negative outcomes of social
isolation through health care delivery, cognitive stimulation,
social connection, information sharing, and leisure entertainment
[22].
The aims of this study were (1) to explore the impact of the
COVID-19 outbreak on cognition in community-dwelling older
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adults with MCI/MD as the main outcome and the quality of
life, perceived health status, and depression as secondary
outcomes; (2) to analyze the differences between individuals
living alone and living with others regarding mental health, and
other variables related with the use of technology and health
services during the COVID-19 outbreak and, likewise, to explore
the effect of a change in living arrangements on cognition,
quality of life, perceived health status, and depression; (3) to
analyze the differences between individuals with high and low
technophilia regarding mental health and other variables related
with use of technology and health services during the COVID-19
outbreak; (4) to explore the access and use of health care and
social support services during the COVID-19 outbreak; and
finally (5) to explore the informative-, cognitive-,
entertainment-, and socialization-related uses of ICTs during
the COVID-19 outbreak.

the main variable (cognition) and the secondaries variables
(quality of life, perceived health status, and depression), because
their abilities to answer the questionnaires were compromised
during the time of assessment.

Methods

Interview Process

Study Design
This cohort study was conducted in the Spanish region of
Málaga (Andalucía) and approved by the North-East Malaga
Ethics
Committee
(1078-N-20).
Interviews
were
telephone-administered to guarantee the safest means to
communicate during the COVID-19 pandemic. Researchers
contacted participants by telephone, explained the study in
detail, answered any questions that arose, and obtained consent
from those willing to participate in the study [23].

Ethics Approval and Consent to Participate
The study was approved by the North-East Malaga Ethics
Committee (1078-N-20). Participants provided written consent
before taking part.

Trial Registration
This study was registered in ClinicalTrials.gov (NCT04385797).

Setting
Participants were identified from the Support, Monitoring and
Reminder Technology for Mild Dementia (SMART4MD;
NCT03325699) [24] and TV-Based Assistive Integrated Service
to Support European Adults Living with Dementia
(TV-AssistDem; NCT03653234) [25] randomized clinical trials
(RCTs), which aimed to assess the effects of ICTs to support
MCI/MD using a tablet-based health application and a
television-based assistive integrated service, respectively. In
both RCTs, a broad definition of MCI, a subjective memory
deterioration sustained over time, was considered. All
participants had undergone 1-3 previous assessments (in
6-month intervals) in the RCTs on cognition, quality of life,
and depression prior to the COVID-19 breakout.

Participants
Researchers from the Biomedical Research Institute of Malaga
contacted 210 potential respondents from the SMART4MD
(n=111, 52.9%) and TV-AssistDem (n=99, 47.1%) RCTs by
telephone. In total, 151 participants, SMART4MD (n=75,
49.7%) and TV-AssistDem (n=76, 50.3%), agreed to participate.
However, for 8 (5.3%) of them, it was not possible to assess
https://www.jmir.org/2022/2/e30598
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Participants were eligible for inclusion when the following
criteria applied: participating in the SMART4MD and
TV-AssistDem RCTs and agreeing to participate by giving
consent. Eligibility criteria of the aforementioned RCTs were
age>55 years or >60 years, perception of memory problems for
at least 6 months, score of 20-28 or 23-27 points in the
Mini-Mental State Exam (MMSE), independently living, having
an informal caregiver, and taking care of their medical
prescription. Patients with a score above 11 on the Geriatric
Depression Scale (GDS), a terminal illness, or specific cognitive
or physical conditions that would reduce their ability to use a
tablet or a television were excluded.

Participants were contacted by telephone by 5 health care
professionals (2 neuropsychologists, 1 clinical psychologist, 1
psychologist, and 1 psychiatric and mental health clinical nurse
specialist). Researchers had previously established relationships
with participants during both RCTs. Quantitative and qualitative
strategies were used to create an unstandardized ad hoc
telephone-based survey in order to gather as much information
as soon as possible. The exceptional situation did not allow us
to test the instrument prior to its implementation by phone. To
minimize the interference of this situation in the results,
validated phone versions tests were used.
The survey was a useful tool for guiding the interviewers and
gathering information simultaneously in a homogenous way.
A model of the questionnaire used is attached in Annex 1 in
Multimedia Appendix 1.
Researchers interviewed the participants between May 11 and
June 26, 2020. The variables of sociodemographic data (age,
sex, and living arrangements), health perception-management
(change in living arrangements due to lockdown, presence of
COVID-19 symptoms, frequency of access to COVID-19
information), sleep-rest patterns, types of ICTs (smartphone,
tablet, television, laptop), and their uses (informative, cognitive,
entertainment, and socialization) were collected from the
participants unless their abilities to answer such a long interview
were compromised, in which case the caregivers were
interviewed on their behalf. The questionnaires that evaluated
the main variables (cognition, quality of life, depression,
perceived stress, and technophilia) were answered by the
participants.
The mean time from the start of the lockdown and home
confinement measures to the interview was 70.36 days (SD
12.40, range 52-102).

Instruments Used Before and After the Lockdown
Cognition
The primary outcome variable was cognition. During the
assessment prior to the COVID-19 outbreak (T0), the MMSE
[26] was used to assess the cognitive function of the participants
with MCI/MD. We decided to use as eligibility criteria a broad
J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 3
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spectrum, because although the common cut-off score for
cognitive impairment is 24, it has been shown that an MMSE
cut-off score of 28 provides high sensitivity and specificity for
detecting MD in a well-educated population with self-reported
memory complaints [27].
During the COVID-19 outbreak (T1), the validated telephone
version of the MMSE had to be used to maintain health and
safety measures. This phone version has a maximum score of
22 because it cannot cover all sections [28]. For example, on
the spatial orientation section, researchers were not able to check
on which floor the patient was. Motor skills or some language
skills could not be measured either. In the telephone version,
the subject is asked only to repeat a phrase and name 1 item.
The items of the original version, such as naming a second word,
asking to follow a 3-stage command, reading and obeying a
sentence, writing a sentence, or copying an intersecting
pentagon, could not be measured.
Although the full version of the MMSE was used in the T0
assessment, for data analysis, the scoring was based on the 22
items of the phone version.

Quality of Life and Perceived Health Status
The health-related quality of life (HRQoL) of the participants
was measured in both assessments using the total score of the
Quality of Life-Alzheimer’s Disease Scale (QoL-AD) [29]. The
QoL-AD is a 13-item measure, in which responses are 4-point
multiple-choice options (1=poor, 2=fair, 3=good, 4=excellent).
It includes questions related to the interpersonal, environmental,
functional, physical, and psychological status of a person with
dementia, and thus, it is a global measure for the quality of
life. Scale scores range from 13 to 52, with higher scores
indicating a greater quality of life. In cases where patients had
compromised cognitive function, informal caregivers completed
the QoL-AD in parallel and on behalf of the people with
MCI/MD.
The European Quality of Life 5 Dimensions 3 Levels
(EuroQoL-5D-3L) [30] was also administered in both
assessments. Currently, the EuroQoL-5D-3L is 1 of the most
widely used generic preference-based measures in the world.
It assesses an individual’s HRQoL [31]. It has been shown to
be valid in different patient groups and settings [32], including
patients with cognitive impairment and dementia [33].
The EuroQoL-5D-3L consists of 5 questions along with a visual
analog scale (VAS). The VAS records the patient’s self-rated
health on a vertical scale, where the endpoints are “the best
health you can imagine” and “the worst health you can imagine.”
Due to the impossibility of the patients to see the VAS during
the T1 assessment, they were asked to rate their health status.
Only the VAS-perceived health status assessment was used for
this study, combined with the Qol-AD.

Depression
The short form of the GDS was used during the T0 assessment
[34]. It is a scale with 15 items and a range of scores, where 0-4
is considered normal, 5-8 indicates mild depression, 9-11
indicates moderate depression, and 12-15 indicates severe
depression.
https://www.jmir.org/2022/2/e30598
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During the COVID-19 lockdown (T1), the telephone version
of the GDS [35] was used. This version has high internal
consistency and is highly correlated with the validated
face-to-face administration of the scale, indicating that it is a
valid instrument for screening depression among elderly people
in special situations, such as the COVID-19 outbreak.

Instruments Used Only After the Lockdown
Technophilia
To measure older people’s attitudes and enthusiasm toward
technologies, the Instrument for Measuring Older People’s
Attitudes Toward Technology (TechPH) was used during the
T1 assessment [36]. This questionnaire is designed to
specifically assess technophilia in the older population and
includes 6 items assessed on a 5-point Likert scale from 1 (fully
disagree) to 5 (fully agree). The scale has 2 factors to define
technophilia: technology enthusiasm and technology anxiety.
It refers to a person’s enthusiasm and positive feelings toward
their technology use and the absence of fears and doubts about
their ability to manage it.

Perceived Stress
The Perceived Stress Scale (PSS) [37] measures the degree to
which situations in one’s life are appraised as stressful. The
scale has 14 questions regarding feelings and thoughts during
the past month and are rated according to frequency (0=never,
1=almost never, 2=sometimes, 3=fairly often, 4=very often).
PSS scores are obtained by reversing responses (eg, 0=4, 1=3,
2=2, 3=1, 4=0) to the 7 positively stated items (items 4, 5, 6, 7,
9, 10, and 13) and then summing across the entire 14-scale item.
A higher score indicates a higher level of perceived stress. This
questionnaire was used only during the T1 assessment. Studies
report that the reduced version, PSS-10, has optimal
psychometric properties in the general population and people
exposed to confinement to assess perceived stress [38,39].

Other Variables
Other variables were sociodemographic data, including age,
sex, and living arrangements; health perception-management
(ie, change in living arrangements due to lockdown, presence
of COVID-19 symptoms, frequency of access to COVID-19
information); coping-stress tolerance (ie, self-perceived mental
health and well-being and mood); sleep-rest patterns (ie,
self-perceived alterations in usual sleep patterns); and types of
ICTs (smartphone, tablet, television, laptop) and their uses
(informative, cognitive, entertainment, and socialization).
The survey data followed Gordon’s Functional Health Patterns
(Multimedia Appendix 1) [40]. To collect data on health
perception, health management, and sleep-rest patterns,
questions with numerically rated items were used. Open
questions were included for the qualitative assessment of the
patterns of coping-stress tolerance, activity-exercise, and
role-relationship.

Data Analysis
The flow of participants is shown schematically with counts in
a participant flow diagram (Figure 1). Statistics considered for
presentation for continuous measures were the mean and SD,
and if the criterion of normality was not met, the median and
J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 4
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summarized using counts and percentages.

Figure 1. Participant flow diagram. SMART4MD: Support, Monitoring and Reminder Technology for Mild Dementia; TV-AssistDem: TV-based
ASSistive Integrated Service to supporT European adults living with mild DEMentia or mild cognitive impairment.

The change in means in the main outcome (cognition) and in
the secondary outcomes (quality of life, perceived health status,
and depression) were analyzed with respect to the last
assessment of the RCTs (SMART4MD and TV-AssistDem)
using the repeated measure t test or the nonparametric Wilcoxon
test, if appropriate (considering significant values of α<.05). In
the secondary outcomes, we applied Bonferroni correction for
3 comparisons (considering significant values of α<.017).
For the analysis of groups based on living arrangements (living
alone vs living with others), the t test was used for continuous
variables and the chi-square test for categorical variables. To
evaluate the association of this variable with mental health
outcomes, multivariate logistic regression for binary variables
or linear regression for continuous variables was performed to
adjust for confounders: age, sex, and technophilia. In addition,
we explored the association between a change in living
arrangements during the pandemic and cognition, depression,
quality of life, and perceived health status with univariate and
multivariate linear regression (adjusting for the following
confounders: sex, age, and current living arrangements). For
this comparison, we applied Bonferroni correction for 4
comparisons (considering significant values of α<.013).
For the analysis using groups based on the score in technophilia
(based on the median of the TechPH index as the cut-off point),
the t test or nonparametric Wilcoxon test was used for
continuous variables and the chi-square test for categorical
variables. To evaluate the association of this variable with
mental health outcomes, multivariate logistic regression for
binary variables or linear regression for continuous variables
was performed to adjust for confounders: age, sex, and living
arrangements.
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To establish the Bonferroni correction for multiple comparisons
(regarding living arrangements and technophilia groups), the
number of independent tests was estimated with principal
component analysis. Of the 37 variables analyzed, the first 35
components explained >99% (99.3%) of the variance. Thus, we
considered the values significant with α<.0014.
To analyze the assumptions of all linear regression models, the
Ramsey RESET linearity test, the Breusch-Pagan
homoscedasticity test, and the Shapiro-Wilk normality test of
the model residuals were used (see Annex 2 in Multimedia
Appendix 1). When cognition, quality of life, health status, and
depression were used as dependent variables, the assumption
of the normality of the residuals of the model was not fulfilled,
and transformation did not solve the problem, robust linear
regression models were used (using the robustbase package and
the lmrob function in R).
The R version 4.0.4 program was used for all statistical analysis
[41].

Results
Participants
Of the 210 potential respondents (n=111 [52.9%] from
SMART4MD and n=99 [47.1%] from TV-AssistDem), a total
of 165 (78.6%) of 210 respondents was successfully reached,
of which 151 (91.5%) agreed to participate (Figure 1). In
addition, 150 (99.3%) participants completed the full interview
without assistance, and 15 informal caregivers were interviewed
on behalf of participants whose abilities to answer such a long
interview were compromised. Of these 15 participants, 11 (73%)
answered the main variables questionnaires and 4 (27%) were
unable to do so. Given the complexity of MCI/MD, to not skew
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the results of patients with a greater decline, all data were
considered.
The mean time between the last assessment of the RCTs (T0)
and the interview during the lockdown (T1) was 199.33 days
(SD 52.43, range 67-395), and the mean duration of the calls
was 50.14 minutes (SD 16.40).

Sociodemographics
The mean age of the sample was 74.31 years (SD 6.48), 97
(64.2%) of 151 participants were women, 36 (23.8%) lived
alone, and 80 (53.3%) had high attraction to technology (high
technophilia). The COVID-19 outbreak forced 22 (14.6%) of
151 participants to change their living arrangements (Table 1).

Table 1. Sample sociodemographic characteristics and differences between living alone and living with others, and high technophilia and low technophilia.
Characteristics

Total partici- Living alone Living with
pants
(n=36)
others
(N=151)
(n=115)

Statistics

P value

High
technophilia
(n=80)

Low
technophilia
(n=65)

Statistics

P value

Age (years), mean
(SD)

74.31 (6.48)

76.31 (5.38)

73.69 (6.69)

t93=–2.14

.03

73.69 (6.33)

74.74 (6.63)

t93=0.97

.34

Male

54 (35.8)

4 (11.1)

50 (43.5)

χ21=12.50

<.001

31 (63.3)

18 (36.7)

χ21=1.96

.16

Female

97 (64.2)

32 (88.9)

65 (56.5)

χ21=12.50

<.001

49 (51.0)

47 (49.0)

χ21=1.96

.16

Sex, n (%)

Change in living arrangements, n (%)
Yes

22 (14.6)

6 (16.7)

16 (13.9)

χ21=0.17

.68

11 (13.8)

10 (15.4)

χ21=0.08

.78

No

129 (85.4)

30 (83.3)

99 (86.9)

χ21=0.17

.68

69 (86.3)

55 (84.6)

χ21=0.08

.78

Differences in Cognition, Quality of Life, Perceived
Health Status, and Depression Prior to and During the
COVID-19 Outbreak

cognition. After correction for multiple comparisons, there were
no statistically significant differences in the quality of life,
perceived health status, or depression between the 2 periods
(Table 2).

Regarding the differences between the period before and during
the outbreak, there were no differences in the main outcome:
Table 2. Differences in cognition, quality of life, perceived health status, and depression prior to and during the COVID-19 outbreak.
Outcomes

Before the COVID-19
outbreak

During the COVID-19
outbreak

Statistics

P value

19 (17-20)

19 (17-21)

Z=–0.798

.43

QoL-ADc, mean (SD)

35.97 (4.74)

36.25 (5.44)

t144=–0.80

.43

Perceived health status (EuroQoL-5D-3Ld thermometer),
median (IQR)

70 (50-80)

70 (60-85)

Z=–1.94

.05

Depression (GDSe), median (IQR)

3 (1-5)

2 (1-4)

Z=–0.01

.99

Main outcome
Cognition (MMSEa), median (IQR)
Secondary outcomesb

a

MMSE: Mini-Mental State Exam.

b

Significant results with P<.02.

c

QoL-AD: Quality of Life-Alzheimer's Disease Scale.

d

EuroQoL-5D-3L: European Quality of Life 5 Dimensions 3 Levels.

e

GDS: Geriatric Depression Scale.

Differences Between Individuals Living Alone and
Living With Others, and With Change in Living
Arrangements
Regarding social isolation (living alone and living with others),
after Bonferroni correction, there was no significant association
between the variables of the study (Table 3). Some factors
reached nominally significance: self-perceived fear (being alone
https://www.jmir.org/2022/2/e30598
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36.1% vs 18.4%; χ2=4.27; P=.04) and depression (being alone
3 vs 2; Z=–2.10; P=.04). In the multivariate models, depression
did not reach nominally statistically significance (B=0.83;
P=.06); see Table 3 (note: significant results with P<0.001).
After Bonferroni correction, there were statistically significant
differences regarding home visits, with those living alone (being
alone 82.9% vs 51.3%; χ2=10.97; P<.001) receiving more visits
J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 6
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than those living with others. There was no significant
association regarding other variables (only a nominal significant
association regarding the more frequent use of the newspaper
in those living with others).
The change in living arrangements was not associated with
cognition (unadjusted model: B=–0.21, P=.65; adjusted model:
B=0.36, P=.44), quality of life (unadjusted model: B=–0.74,
P=.40; adjusted model: B=1.05, P=.21), perceived health status
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(unadjusted model: B=3.34, P=.41; adjusted model: B=3.34,
P=.41), or depression (unadjusted model: B=–0.15, P=.74;
adjusted model: B=–0.25, P=.56). After correction for multiple
comparisons, there was no association with less perceived stress
(unadjusted model: B=–4.72, P=.01; adjusted model: B=–0.26,
P=.02) but the results reached nominal significance. Annex 2
in Multimedia Appendix 1 shows more detailed information
about linear regression models.
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Table 3. Health perception-management, coping-stress tolerance, and sleep-rest functional health patterns during the COVID-19 outbreak and differences
between living alone and with others.
Overall health status

Total participants
(N=151)

Living alone
(n=36)

Living with others
(n=115)

Statistics

P value

Odds ratio

P value

No symptoms

147 (97.4)

35 (97.2)

112 (97.4)

χ24=4.13

.13

—b

—

Symptoms without test

3 (2.0)

0

3 (2.6)

χ24=4.13

.13

—

—

Symptoms and positive test

1 (0.7)

1 (2.8)

0

χ24=4.13

.13

—

—

Hospitalized

0

0

0

χ24=4.13

.13

—

—

Intensive care unit (ICU) inpatient 0

0

0

χ24=4.13

.13

—

—

Deceased

0

0

χ24=4.13

.13

—

—

(OR)/Ba

Health status (COVID-19), n (%)

0

Self-perceived mental health and well-being, n (%)
Well

108 (71.5)

23 (63.9)

85 (73.9)

W1=1.27

.26

1.64

.27

Calm

64 (42.7)

14 (38.9)

50 (43.9)

W1=1.20

.27

1.47

.37

Sad

49 (32.7)

15 (41.7)

34 (29.8)

W1=0.05

.83

.91

.83

Worried

69 (46.0)

20 (55.6)

49 (43.0)

W1=0.68

.41

.65

.31

Afraid

34 (22.7)

13 (36.1)

21 (18.4)

W1=4.27

.04

.37

.04

Anxious

33 (22.0)

9 (25.0)

24 (21.1)

W1=0.31

.58

.71

.49

Bored

28 (18.7)

9 (25.0)

19 (16.7)

W1=1.84

.18

.46

.14

Maintained

117 (77.5)

29 (80.6)

88 (76.5)

W1=0.12

.73

OR=1.07

.90

Altered

34 (22.5)

7 (19.3)

27 (23.5)

W1=0.12

.73

OR=1.07

.90

Cognition (MMSEc), median (IQR)

19 (17-21)

19 (17-21)

19 (17-20.75)

Z=–0.57

.57

Bd=0.30

.52

Quality of life (QoL-ADe, mean (SD)

36.25 (5.44)

35.03 (4.39)

36.66 (5.70)

t143=1.53

.13

Bd=–1.88

.02

75 (60-100)

70 (60-80)

Z=–1.51

.13

Bd=6.67

.12

Self-perceived sleep quality, n (%)

Perceived health status (EuroQoL-5D- 70 (60-85)
f

3L thermometer), median (IQR)
Depression (GDSg), median (IQR)

2(1-4)

3 (2-5)

2 (1-4)

Z=–2.10

.04

Bd=0.83

.06

Perceived stress (PSSh), mean (SD)

19.5 (8.64)

20.44 (7.96)

19.19 (8.87)

t149=–0.75

.45

Bi=0.08

.43

a

Multivariate models (logistic or lineal) with living arrangements (living alone and living with others ) as the independent variable and gender, age, and
technophilia (high technophilia and low technophilia) as covariates. More information about linear regression models is shown in Annex 2 in Multimedia
Appendix 1.
b

Not applicable.

c

MMSE: Mini-Mental State Exam.

d

Robust linear regression.

e

QoL-AD: Quality of Life-Alzheimer's Disease Scale.

f

EuroQoL-5D-3L: European Quality of Life 5 Dimensions 3 Levels.

g

GDS: Geriatric Depression Scale.

h

PSS: Perceived Stress Scale.

i

As the residuals of the model were not normal, we transformed the dependent variable in its logarithmic form.

Differences Between High- and Low-Technophilia
Groups
After correction for multiple comparisons, there was no
significant association between technophilia and the variables
of the study. Only some variables reached nominal significant
https://www.jmir.org/2022/2/e30598
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associations: self-perceived boredom (high technophilia 10.1%
vs 27.7%; χ2=7.44; P=.01), calmness (high technophilia 31.6%
vs 52.3%; χ2=6.30; P=.01), perceived stress (high technophilia
18.1 vs 21.23; t=2.19; P=.03), depression (high technophilia 2
vs 3; Z=2.16; P=.03), and quality of life (high technophilia 37.3
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vs 35.3; t=2.24; P=.03). In the multivariate models, after
controlling for possible confounders, the associations only
maintained nominally statistical significance and the perceived
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health status reached nominal significance (B=6.44, P=.04);
see Table 4 (note: significant results with P<.001).

Table 4. Health perception-management, coping-stress tolerance, and sleep-rest functional health patterns during the COVID-19 outbreak and differences
between the high- and low-technophilia groups.
Overall health status

Total participants
(N=151)

High
technophilia
(n=80)

Low technophilia
(n=65)

Statistics

P value

Odds ratio

P value

No symptoms

147 (97.4)

78 (97.5)

63 (96.9)

χ22=1.39

.50

—b

—

Symptoms without test

3 (2.0)

2 (2.5)

1 (1.5)

χ22=1.39

.50

—

—

Symptoms and positive test

1 (0.7)

0

1 (1.5)

χ22=1.39

.50

—

—

Hospitalized

0

0

0

χ22=1.39

.50

—

—

Intensive care unit (ICU) inpatient 0

0

0

χ22=1.39

.50

—

—

Deceased

0

0

χ22=1.39

.50

—

—

(OR)/Ba

Health status (COVID-19), n (%)

0

Self-perceived mental health and well-being, n (%)
Well

108 (71.5)

54 (76.9)

50 (67.5)

χ21=1.57

.21

1.64

.20

Calm

64 (42.7)

25 (31.6)

34 (52.3)

χ21=6.30

.01

2.23

.02

Sad

49 (32.7)

22 (27.8)

25 (38.5)

χ21=1.83

.18

1.41

.36

Worried

69 (46.0)

31 (39.2)

35 (53.8)

χ21=3.06

.08

1.75

.11

Afraid

34 (22.7)

17 (21.5)

16 (24.6)

χ21=0.194

.66

1.21

.65

Anxious

33 (22.0)

13 (16.5)

18 (27.7)

χ21=2.67

.10

2.01

.10

Bored

28 (18.7)

8 (10.1)

18 (27.7)

χ21=7.44

.01

3.69

.01

Maintained

117 (77.5)

66 (82.5)

47 (72.3)

χ21=2.17

.14

1.92

.11

Altered

34 (22.5)

14 (17.5)

18 (27.7)

χ21=2.17

.14

1.92

.11

19 (17-21)

19 (17-21)

18 (16.25-21)

Z=–1.13

.26

Bd=0.30

.52

Quality of life (QoL-ADe), mean (SD) 36.25 (5.44)

37.33 (5.48)

35.33 (4.90)

t139=2.24

.03

Bd=1.64

.03

Perceived health status (EuroQoL-5D- 70 (60-85)

80 (60-90)

70 (60-80)

t142=–1.65

.10

Bd=6.44

.04

Self-perceived sleep quality, n (%)

Cognition (MMSEc), median (IQR)

f

3L thermometer), median (IQR)
Depression (GDSg), median (IQR)

2(1-4)

2 (1-4)

3 (1-5)

Z=–2.16

.03

Bd=–0.83

.03

Perceived stress (PSSh), mean (SD)

19.5 (8.64)

18.1 (8.77)

21.23 (8.21)

t141=2.19

.03

Bi=–0.19

.02

a

Multivariate models (logistic or lineal) with technophilia (high and low) as the independent variable and gender, age, and living arrangements (living
alone and living with others) as covariates. More information about linear regression models is shown in Annex 2 in Multimedia Appendix 1.
b

Not applicable.

c

MMSE: Mini-Mental State Exam.

d

Robust linear regression.

e

QoL-AD: Quality of Life-Alzheimer's Disease Scale.

f

EuroQoL-5D-3L: European Quality of Life 5 Dimensions 3 Levels.

g

GDS: Geriatric Depression Scale.

h

PSS: Perceived Stress Scale.

i

As the residuals of the model were not normal, we transformed the dependent variable in its logarithmic form.
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Health Care and Social Support Services Access and
Utilization and Informative-Related Uses of ICTs
During the COVID-19 Outbreak
Of 148 participants, 39 (26.4%) reported accessing extreme and
32 (21.6%) reported accessing too much COVID-19 information.

Dura-Perez et al
The most frequent ICT used to access COVID-19 information
was mainly the television (134/147, 91.2%), and most
participants were also informed through family and friends
(120/148, 81.1%). Furthermore, only 46 (30.7%) of 150
participants did not contact health or social services (Table 5;
note: significant results with P<.001).

Table 5. Health care and social support service access and utilization and informative-related uses of ICTsa during the COVID-19 outbreak and
differences between living alone and with others, and high and low technophilia.
Characteristic

Total partici- Living
pants (N=151) alone
(n=36)

Living with
Chi-square
others (n=115) (df)

P value

High
technophilia
(n=80)

Low
technophilia
(n=65)

Chisquare
(df)

P value

COVID-19 information access, n (%)
None

3 (2.0)

1 (2.9)

2 (1.8)

2.42 (4)

.66

0

1 (1.6)

4.21 (4)

.38

Too little

33 (22.3)

8 (23.5)

25 (21.9)

2.42 (4)

.66

22 (27.5)

10 (15.9)

4.21 (4)

.38

Moderate

41 (27.7)

12 (35.3)

29 (25.4)

2.42 (4)

.66

20 (25.0)

19 (30.2)

4.21 (4)

.38

Too much

32 (21.6)

7 (20.6)

25 (21.9)

2.42 (4)

.66

16 (20.0)

16 (25.4)

4.21 (4)

.38

Extreme

39 (26.4)

6 (17.6)

33 (28.9)

2.42 (4)

.66

22 (27.5)

17 (27.0)

4.21 (4)

.38

COVID-19 information source, n (%)
Family and friends

120 (81.1)

29 (85.3)

91 (79.8)

0.51 (1)

.48

64 (80.0)

55 (87.3)

1.35 (1)

.25

Television

134 (91.2)

32 (94.1)

102 (90.3)

0.48 (1)

.49

70 (88.6)

61 (96.8)

3.31 (1)

.07

Smartphone

56 (38.1)

13 (37.1)

43 (38.4)

0.02 (1)

.89

34 (42.5)

22 (35.5)

0.72 (1)

.40

Tablet

12 (8.2)

1 (2.9)

11 (9.8)

1.73 (1)

.19

10 (12.7)

2 (3.2)

4.08 (1)

.04

Laptop

10 (6.8)

1 (2.9)

9 (8.0)

1.06 (1)

.30

6 (7.7)

4 (6.3)

0.10 (1)

.76

Newspaper

12 (8.2)

0

12 (10.6)

3.93 (1)

.05

7 (8.9)

5 (7.9)

0.04 (1)

.84

Digital media

71 (49.0)

16 (47.1)

55 (49.5)

0.07 (1)

.80

41 (52.6)

30 (48.4)

0.24 (1)

.62

Radio

37 (24.5)

10 (29.4)

27 (24.1)

0.39 (1)

.53

18 (22.8)

19 (30.6)

1.11 (1)

.29

Resources contacted, n (%)
None

46 (30.7)

10 (27.8)

36 (31.6)

0.19(1)

.67

21 (26.3)

21 (32.8)

0.74 (1)

.39

Health services

88 (58.3)

17 (47.2)

71 (61.7)

2.38 (1)

.12

46 (57.5)

38 (58.5)

0.01 (1)

.91

COVID-19 services

5 (3.3)

1 (2.8)

4 (3.5)

0.42 (1)

.84

4 (5.0)

1 (1.5)

1.29 (1)

.26

Emergency services

10 (6.6)

3 (8.3)

7 (6.1)

0.22 (1)

.64

5 (6.3)

5 (7.7)

0.12 (1)

.73

3 (8.3)

2 (1.8)

3.68 (1)

.06

4 (5.0)

1 (1.6)

1.25 (1)

.26

Social service non5 (3.3)
government organization (NGO)
a

ICT: information and communications technology.

Cognitive-, Entertainment-, and Socialization-related
Uses of ICTs During the COVID-19 Outbreak
Although most of the participants (46/151, 30.7%) preferred
paper-based memory exercises, the most frequent ICT used for
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cognition was the television (16/151, 10.7%). The most used
ICTs for entertainment were the television (138/151, 92%),
followed by the smartphone (60/151, 40%), and for socialization,
the smartphone (75/151, 50.3%). Detailed information is given
in Table 6 (note: significant results with P<.001).
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Table 6. Cognitive-, entertainment-, and socialization-related uses of ICTsa during the COVID-19 outbreak and differences between living alone and
living with others, and high and low technophilia.
Activity category

Total partici- Living
pants
alone
(N=151)
(n=36)

Living with
Chi-square
others (n=115) (df)

P value

High
Low
Chi-square
technophil- technophil- (df)
ia (n=80)
ia (n=65)

P value

Paper

46 (30.7)

14 (40.0)

32 (27.8)

7.52 (5)

.19

23 (28.7)

21 (32.8)

5.44 (5)

.36

Smartphone

3 (2.0)

0

3 (2.6)

7.52 (5)

.19

3 (3.8)

0

5.44 (5)

.36

Tablet

7 (4.7)

1 (2.9)

6 (5.2)

7.52 (5)

.19

3 (3.8)

4 (6.3)

5.44 (5)

.36

Laptop

1 (0.7)

1 (2.9)

0

7.52 (5)

.19

0

1 (1.6)

5.44 (5)

.36

Television

16 (10.7)

5 (14.3)

11 (9.6)

7.52 (5)

.19

11 (13.8)

5 (7.8)

5.44 (5)

.36

Smartphone

60 (40.0)

13 (37.1)

47 (40.9)

0.16 (1)

.69

37 (46.3)

23 (35.9)

1.56 (1)

.21

Tablet

18 (12.0)

1 (2.9)

17 (14.8)

3.61 (1)

.07

11 (13.8)

7 (10.9)

0.26 (1)

.61

Laptop

20 (13.3)

3 (8.6)

17 (14.8)

0.90 (1)

.41

12 (15.0)

8 (12.5)

0.19 (1)

.67

Television

138 (92.0)

31 (88.6)

107 (93.0)

0.73 (1)

.39

74 (92.5)

59 (92.2)

0.01 (1)

.94

Home visits

87 (58.8)

29 (82.9)

58 (51.3)

10.97 (1)

<.001

46 (57.5)

40 (63.5)

0.53 (1)

.47

Smartphone

75 (50.3)

16 (45.7)

59 (51.8)

0.39 (1)

.53

47 (58.8)

27 (42.2)

3.90 (1)

.05

Tablet

10 (6.8)

0

10 (8.8)

3.32 (1)

.12

7 (8.9)

3 (4.7)

0.95 (1)

.33

Laptop

5 (3.4)

0

5 (4.4)

1.59 (1)

.59

3 (3.8)

2 (3.1)

0.04 (1)

.84

Television

6 (4.0)

0

6 (5.3)

1.91 (1)

.34

5 (6.3)

1 (1.6)

1.96 (1)

.23

Cognitive, n (%)

Entertainment, n (%)

Socialization, n (%)

a

ICT: information and communications technology.

Discussion
Principal Findings
This cohort study was conducted to understand the impact of
restrictive measures in community-dwelling older adults with
MCI and MD during the first COVID-19 outbreak.
Our findings show that the first months of the outbreak did not
significantly impact the cognition, quality of life, perceived
health status, and depression of our study population when
making comparisons with baseline assessments prior to the
outbreak. Change in living arrangements had no influence on
these variables either. Living alone and technophilia were not
associated with mental health–related variables after correction
for multiple comparisons. However, being alone was nominally
associated with self-perceived fear and depression, and higher
technophilia with better quality of life, less boredom, perceived
stress, and depression but also less calmness. Overall, health
care and social support service access and utilization were high.
The most used ICTs during the COVID-19 outbreak were the
television for informative-, cognitive-, and entertainment-related
uses and the smartphone for socialization.

Comparison With Prior Work
To the best of our knowledge, few studies have addressed the
consequences of the COVID-19 outbreak on the cognition of
the elderly, and the use of technologies during this ongoing
societal change.
https://www.jmir.org/2022/2/e30598
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Several studies have shown that quarantine measures have
changed the behaviors and lifestyle of older people with
cognitive decline [42], although in some cases, these changes
have been less important than expected [43]. Lifestyle changes
can increase the risk of dementia and cause cognitive
impairment. However, our study showed that in our sample, the
first stages of the COVID-19 outbreak did not cause significant
cognitive decline in comparison with a previous assessment.
This result could be explained by 2 reasons. On the one hand,
the evaluation was carried out on an average of 70 days after
the start of the home confinement restrictions and, likely, this
time was not enough to influence cognitive decline. On the other
hand, the data of our study show that most of the participants
maintained an active lifestyle and used new technologies for
cognitive stimulation, information access, leisure, and social
connectedness. This combination of healthy lifestyle factors
and opportunities for cognitive and social stimulation has proved
to be important in reducing the risk of cognitive decline [44].
Regarding the lack of differences in the quality of life and
perceived health status before and during the outbreak in people
with MCI/MD, a similar conclusion was reached by another
cohort study in a similar population in Spain using the
EuroQoL-5D-3L [45]. Other studies on quality of life in
different population groups during the pandemic have also not
found a perception of poor quality of life in the elderly [46].
Our results could be explained because our sample has continued
to carry out cognitive, entertainment, and social activities, which
are associated with the definition of a good quality of life by
J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 11
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the elderly [47]. Another factor that can lead to a good quality
of life is maintaining well-being and good sleep quality. Poor
sleep quality is known to have a significant impact on lower
levels of life satisfaction and mood [48].
Regarding mental health, longitudinal studies have established
that it is has been affected by the pandemic [49-51], but
frequently, the impact has been higher in the younger population
and those more economically vulnerable [51,52]. Likewise,
another longitudinal study in Spain with a sample of older adults
with dementia or cognitive impairment found an increase in
depressive and anxious symptoms after the confinement [53].
Furthermore, attention has been drawn to the possible harmful
effects of the excessively dramatic presentation of the
consequences of the restrictions due to the pandemic, which are
based mainly on survey studies, in many cases carried out
without the required rigor [54]. However, the results are mixed,
and, for example, some longitudinal studies in Spain [55] and
Greece [56] did not find differences regarding depression when
comparing the period before and after confinement, and another
Dutch community study did not find an increase in depressive
symptoms in the general population [57]. In a cross-sectional
study comparing populations over and under the age of 60 years
during the peak of the COVID-19 pandemic in Spain, the elderly
did not demonstrate special vulnerability to acute stress and no
sex differences were found. This study hypothesized a greater
resilience in the elderly due to the economic and social
difficulties experienced throughout their lives during the Spanish
post–Civil War period (1939-1960), increasing their ability to
cope with stress and face the pandemic resiliently [52]. The
results of this study in which no differences were found in
depressive symptoms could also be explained by the specific
characteristics of the study sample, which present MCI and
mainly maintain autonomy to live independently. In addition,
the evaluations were conducted when the stricter measures of
the first lockdown in Spain were being brought down. Moreover,
the small incidence of the COVID-19 virus at the time of
assessment could have influenced the results (infections less
than 1%). These results show the complexity of the effects of
the pandemic, highlighting the need for more longitudinal
studies in different populations to evaluate the effects of the
social restrictions and the pandemic.
Another factor to consider was whether living alone during
COVID-19 confinement was associated with a higher prevalence
of depression. Although several studies have found a significant
association between depression and living alone during the
pandemic [42,58], others have shown otherwise [59,60]. Our
results are in line with the second ones, showing no significant
differences in GDS scores. However, more studies are necessary
to determine whether living alone is a risk factor for depression
during the pandemic. The results are in line with our previous
findings [61] that associated living alone with worse mental
health at the beginning of the outbreak (without correcting for
multiple comparisons). The way our sample used the ICTs,
through online communication, remote social interactions, or
video calls, could have been useful to address social isolation
during the pandemic [62].
Regarding technophilia, our study did not find an association
between a better attitude toward technology and better mental
https://www.jmir.org/2022/2/e30598
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health. In line with these results, a multicenter study conducted
in Norway, the United Kingdom, the United States, and
Australia also found no change in loneliness and the quality of
life in adults over 70 years who used ICTs to maintain social
contact during the COVID outbreak [63]. However, we showed
in a previous study based on the TV-AssistDem RCT how
technology could be useful to maintain cognitive activities [61],
and more studies need to clarify whether the evidence supports
the recommendations on interventions that may improve the
knowledge of ICTs and are related with the use of technology
to maintain social connections and cognitive activities [64].

Limitations
A main limitation of this study was changing the interview
administration from face-to-face before the outbreak to
telephonic during the outbreak. Interviews were performed by
the same professionals in both cases to reduce this possible bias,
the measures were rescaled accordingly, and the validated phone
versions of the tests were used. In addition, the interview had
a mean duration of 50.14 minutes, which could cause fatigue
in this population and alter their performance.
Another limitation is that the sample came from 2 RCTs and
the participants who agreed to participate in the RCTs may have
special characteristics that make them not representative of the
general population. Furthermore, the sample was from only 1
center in Andalusia. However, it is a larger sample than in other
studies carried out in Spain to date with this type of population.
Moreover, 15 caregivers answered on behalf of patients whose
ability to answer for themselves was compromised. Although
they did not respond to the questionnaires that evaluated the
main variables, their answers may have interfered with the
results.
The Bonferroni correction for multiple comparisons is
conservative and could have increased type II errors.
Some studies have pointed out that the effects of changes during
the lockdown may be temporary compared to long-lasting ones.
Therefore, future effects will need to be explored as it is possible
that once the lockdown is over, many people may not return to
their “normal routine” as before the pandemic and will continue
to avoid face-to-face activities, especially those regarding social
and physical activity due to the fear of the contagion [42].

Conclusions
During the COVID-19 outbreak, governments’ restrictive
measures demonstrated being effective in viral spread
prevention. Although these restrictions have had negative effects
on health and well-being and have changed lifestyles worldwide,
our study showed how a presumably vulnerable population has
shown more resilience to restrictive measures than expected.
The people with MCI/MD did not experience a significant
decline in cognition, quality of life, perceived health status, or
depression during the period of the COVID-19 outbreak. The
study also showed that being alone and a negative attitude
toward technology are not associated with worse mental health
after correcting for multiple comparisons. In addition, the data
were collected over a short period, and further research is needed
to explore whether maintaining restrictive measures for longer
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influences a worsening of cognitive abilities, quality of life,
perceived health status, or depression and which factors increase
the risk of poor mental health in this population. They reported
overall well-being, maintained sleep quality, and presented
moderate perceived stress. This could be related to the fact that
our sample continued participating in daily activities, which
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plays a crucial role in enhancing and maintaining cognition
[65,66], just like keeping social interaction. The use of ICTs
was essential to carry out these activities during the restrictions.
Television was the most widely used ICT for informational-,
cognitive-, and entertainment-related uses, and the smartphone
for socialization.

Authors' Contributions
The authorship of this manuscript follows the International Committee of Medical Journal Editors standards. EDP, JMGC, AVN,
CGSL, FMC, and JGP made substantial contributions to the conception and design of the work; EDP, JMGC, GGP, AVN, EVM,
MG, MQ, and PBF acquired the data; JGP analyzed and interpreted the data; and EDP, JMGC, and JGP drafted the work. All
authors revised it critically for important intellectual content and gave final approval of the version to be published.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Model of the questionnaire used.
[DOCX File , 60 KB-Multimedia Appendix 1]

References
1.

2.

3.
4.

5.

6.

7.

8.

9.

10.

11.

12.

WHO Director-General's Opening Remarks at the Media Briefing on COVID-19 - 11 March 2020. URL: https://www.
who.int/director-general/speeches/detail/
who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020 [accessed 2022-02-16]
BOE. Real Decreto 463/2020, de 14 de marzo, por el que se declara el estado de alarma para la gestión de la situación de
crisis sanitaria ocasionada por el COVID-19. 2021. URL: https://www.boe.es/buscar/act.php?id=BOE-A-2020-3692
[accessed 2022-02-16]
Santesmasses D, Castro JP, Zenin AA, Shindyapina AV, Gerashchenko MV, Zhang B, et al. COVID-19 is an emergent
disease of aging. Aging Cell 2020 Oct;19(10):e13230 [FREE Full text] [doi: 10.1111/acel.13230] [Medline: 33006233]
Centro de Coordinación de Alertas y Emergencias Sanitarias. Actualización nº 325. Enfermedad por el coronavirus
(COVID-19). 04.03.2021. URL: https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/
Actualizacion_325_COVID-19.pdf [accessed 2022-02-16]
Hwang J, Kim J, Park J, Chang MC, Park D. Neurological diseases as mortality predictive factors for patients with COVID-19:
a retrospective cohort study. Neurol Sci 2020 Sep 08;41(9):2317-2324 [FREE Full text] [doi: 10.1007/s10072-020-04541-z]
[Medline: 32643133]
Bianchetti A, Rozzini R, Guerini F, Boffelli S, Ranieri P, Minelli G, et al. Clinical presentation of COVID19 in dementia
patients. J Nutr Health Aging 2020 May 15;24(6):560-562 [FREE Full text] [doi: 10.1007/s12603-020-1389-1] [Medline:
32510106]
Aggarwal G, Lippi G, Michael Henry B. Cerebrovascular disease is associated with an increased disease severity in patients
with coronavirus disease 2019 (COVID-19): a pooled analysis of published literature. Int J Stroke 2020 Jun;15(4):385-389.
[doi: 10.1177/1747493020921664] [Medline: 32310015]
Atkins JL, Masoli JAH, Delgado J, Pilling LC, Kuo CL, Kuchel GA, et al. Preexisting comorbidities predicting COVID-19
and mortality in the UK Biobank community cohort. J Gerontol A Biol Sci Med Sci 2020 Oct 15;75(11):2224-2230 [FREE
Full text] [doi: 10.1093/gerona/glaa183] [Medline: 32687551]
Sofi F, Valecchi D, Bacci D, Abbate R, Gensini G, Casini A, et al. Physical activity and risk of cognitive decline: a
meta-analysis of prospective studies. J Intern Med 2011 Jan;269(1):107-117 [FREE Full text] [doi:
10.1111/j.1365-2796.2010.02281.x] [Medline: 20831630]
Bieber A, Nguyen N, Meyer G, Stephan A. Influences on the access to and use of formal community care by people with
dementia and their informal caregivers: a scoping review. BMC Health Serv Res 2019 Feb 01;19(1):88 [FREE Full text]
[doi: 10.1186/s12913-018-3825-z] [Medline: 30709345]
Kuiper JS, Zuidersma M, Oude Voshaar RC, Zuidema SU, van den Heuvel ER, Stolk RP, et al. Social relationships and
risk of dementia: a systematic review and meta-analysis of longitudinal cohort studies. Ageing Res Rev 2015 Jul;22:39-57.
[doi: 10.1016/j.arr.2015.04.006] [Medline: 25956016]
Sommerlad A, Ruegger J, Singh-Manoux A, Lewis G, Livingston G. Marriage and risk of dementia: systematic review and
meta-analysis of observational studies. J Neurol Neurosurg Psychiatry 2018 Mar 28;89(3):231-238 [FREE Full text] [doi:
10.1136/jnnp-2017-316274] [Medline: 29183957]

https://www.jmir.org/2022/2/e30598

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 13
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
13.
14.
15.

16.
17.
18.
19.

20.
21.
22.

23.

24.

25.

26.
27.

28.
29.
30.

31.
32.

33.
34.
35.

Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, Ames D, et al. Dementia prevention, intervention, and
care. Lancet 2017 Dec;390(10113):2673-2734. [doi: 10.1016/s0140-6736(17)31363-6]
Tomaka J, Thompson S, Palacios R. The relation of social isolation, loneliness, and social support to disease outcomes
among the elderly. J Aging Health 2006 Jun 30;18(3):359-384. [doi: 10.1177/0898264305280993] [Medline: 16648391]
Domènech-Abella J, Lara E, Rubio-Valera M, Olaya B, Moneta MV, Rico-Uribe LA, et al. Loneliness and depression in
the elderly: the role of social network. Soc Psychiatry Psychiatr Epidemiol 2017 Apr 2;52(4):381-390. [doi:
10.1007/s00127-017-1339-3] [Medline: 28154893]
Wilson RS, Krueger KR, Arnold SE, Schneider JA, Kelly JF, Barnes LL, et al. Loneliness and risk of Alzheimer disease.
Arch Gen Psychiatry 2007 Feb 01;64(2):234-240. [doi: 10.1001/archpsyc.64.2.234] [Medline: 17283291]
Courtin E, Knapp M. Social isolation, loneliness and health in old age: a scoping review. Health Soc Care Community
2017 May 28;25(3):799-812. [doi: 10.1111/hsc.12311] [Medline: 26712585]
Hwang T, Rabheru K, Peisah C, Reichman W, Ikeda M. Loneliness and social isolation during the COVID-19 pandemic.
Int Psychogeriatr 2020 May 26;32(10):1217-1220. [doi: 10.1017/s1041610220000988]
Savva GM, Zaccai J, Matthews FE, Davidson JE, McKeith I, Brayne C, Medical Research Council Cognitive Function
Ageing Study. Prevalence, correlates and course of behavioural and psychological symptoms of dementia in the population.
Br J Psychiatry 2009 Mar 02;194(3):212-219. [doi: 10.1192/bjp.bp.108.049619] [Medline: 19252147]
Valenzuela MJ, Sachdev P. Brain reserve and dementia: a systematic review. Psychol Med 2005 Oct 06;36(4):441-454.
[doi: 10.1017/s0033291705006264]
Cotterell N, Buffel T, Phillipson C. Preventing social isolation in older people. Maturitas 2018 Jul;113:80-84. [doi:
10.1016/j.maturitas.2018.04.014] [Medline: 29903652]
Smith AC, Thomas E, Snoswell CL, Haydon H, Mehrotra A, Clemensen J, et al. Telehealth for global emergencies:
implications for coronavirus disease 2019 (COVID-19). J Telemed Telecare 2020 Mar 20;26(5):309-313. [doi:
10.1177/1357633x20916567]
Goodman-Casanova J, Dura-Perez E, Guerrero-Pertiñez G, Barnestein-Fonseca P, Guzman-Parra J, Vega-Nuñez A, et al.
Cognitive outcomes during COVID-19 confinement among older people and their caregivers using technologies for dementia:
protocol for an observational cohort study. JMIR Res Protoc 2021 May 18;10(5):e26431. [doi: 10.2196/26431]
Anderberg P, Barnestein-Fonseca P, Guzman-Parra J, Garolera M, Quintana M, Mayoral-Cleries F, et al. The effects of
the digital platform Support Monitoring and Reminder Technology for Mild Dementia (SMART4MD) for people with mild
cognitive impairment and their informal carers: protocol for a pilot randomized controlled trial. JMIR Res Protoc 2019 Jun
21;8(6):e13711 [FREE Full text] [doi: 10.2196/13711] [Medline: 31228177]
Goodman-Casanova JM, Guzmán-Parra J, Guerrero G, Vera E, Barnestein-Fonseca P, Cortellessa G, et al. TV-based
assistive integrated service to support European adults living with mild dementia or mild cognitive impairment
(TV-AssistDem): study protocol for a multicentre randomized controlled trial. BMC Geriatr 2019 Sep 06;19(1):247 [FREE
Full text] [doi: 10.1186/s12877-019-1267-z] [Medline: 31492113]
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 Nov;12(3):189-198. [doi: 10.1016/0022-3956(75)90026-6]
O'Bryant SE, Humphreys JD, Smith GE, Ivnik RJ, Graff-Radford NR, Petersen RC, et al. Detecting dementia with the
mini-mental state examination in highly educated individuals. Arch Neurol 2008 Jul 14;65(7):963-967 [FREE Full text]
[doi: 10.1001/archneur.65.7.963] [Medline: 18625866]
Roccaforte WH, Burke WJ, Bayer BL, Wengel SP. Validation of a telephone version of the mini-mental state examination.
J Am Geriatr Soc 1992 Jul 27;40(7):697-702. [doi: 10.1111/j.1532-5415.1992.tb01962.x] [Medline: 1607586]
Gibbons L, Mccurry S, Teri L. Quality of life in Alzheimer’s disease: patient and caregiver reports. J Mental Health Aging
1999;5:32.
Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing of the new
five-level version of EQ-5D (EQ-5D-5L). Qual Life Res 2011 Dec 9;20(10):1727-1736 [FREE Full text] [doi:
10.1007/s11136-011-9903-x] [Medline: 21479777]
Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol Group. Ann Med 2001 Jul 08;33(5):337-343.
[doi: 10.3109/07853890109002087] [Medline: 11491192]
Brazier J, Connell J, Papaioannou D, Mukuria C, Mulhern B, Peasgood T, et al. A systematic review, psychometric analysis
and qualitative assessment of generic preference-based measures of health in mental health populations and the estimation
of mapping functions from widely used specific measures. Health Technol Assess 2014 May;18(34):vii-viii, xiii [FREE
Full text] [doi: 10.3310/hta18340] [Medline: 24857402]
Kunz S. Psychometric properties of the EQ-5D in a study of people with mild to moderate dementia. Qual Life Res 2010
Apr 10;19(3):425-434. [doi: 10.1007/s11136-010-9600-1] [Medline: 20146008]
Yesavage JA, Brink T, Rose TL, Lum O, Huang V, Adey M, et al. Development and validation of a geriatric depression
screening scale: a preliminary report. J Psychiatr Res 1982 Jan;17(1):37-49. [doi: 10.1016/0022-3956(82)90033-4]
Carrete P, Augustovski F, Gimpel N, Fernandez S, Di Paolo R, Schaffer I, et al. Validation of a telephone-administered
geriatric depression scale in a Hispanic elderly population. J Gen Intern Med 2001 Jul;16(7):446-450 [FREE Full text] [doi:
10.1046/j.1525-1497.2001.016007446.x] [Medline: 11520381]

https://www.jmir.org/2022/2/e30598

XSL• FO
RenderX

Dura-Perez et al

J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 14
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
36.

37.
38.

39.

40.
41.
42.

43.

44.
45.

46.

47.
48.

49.

50.

51.

52.

53.

54.
55.

56.

Anderberg P, Eivazzadeh S, Berglund JS. A novel instrument for measuring older people's attitudes toward technology
(TechPH): development and validation. J Med Internet Res 2019 May 23;21(5):e13951 [FREE Full text] [doi: 10.2196/13951]
[Medline: 31124467]
Remor E. Psychometric properties of a European Spanish version of the Perceived Stress Scale (PSS). Span J Psychol 2006
May 10;9(1):86-93. [doi: 10.1017/s1138741600006004] [Medline: 16673626]
Campo-Arias A, Pedrozo-Cortés MJ, Pedrozo-Pupo JC. Pandemic-related Perceived Stress Scale of COVID-19: an
exploration of online psychometric performance. Revista Colombiana de Psiquiatría (English ed) 2020 Oct;49(4):229-230.
[doi: 10.1016/j.rcpeng.2020.05.001]
Pedrozo-Pupo JC, Pedrozo-Cortés MJ, Campo-Arias A. Perceived stress associated with COVID-19 epidemic in Colombia:
an online survey. Cad Saude Publica 2020;36(5):e00090520 [FREE Full text] [doi: 10.1590/0102-311x00090520] [Medline:
32490918]
Gordon M. Assess Notes: Nursing Assessment & Diagnostic Reasoning. Philadelphia, PA: F.A. Davis; 2008.
R Team. R: A Language and Environment for Statistical Computing. Vienna, Austria: R Foundation for Statistical Computing;
2014.
Di Santo SG, Franchini F, Filiputti B, Martone A, Sannino S. The effects of COVID-19 and quarantine measures on the
lifestyles and mental health of people over 60 at increased risk of dementia. Front Psychiatry 2020 Oct 14;11:578628 [FREE
Full text] [doi: 10.3389/fpsyt.2020.578628] [Medline: 33173523]
Lehtisalo J, Palmer K, Mangialasche F, Solomon A, Kivipelto M, Ngandu T. Changes in lifestyle, behaviors, and risk
factors for cognitive impairment in older persons during the first wave of the coronavirus disease 2019 pandemic in Finland:
results from the FINGER Study. Front Psychiatry 2021;12:624125 [FREE Full text] [doi: 10.3389/fpsyt.2021.624125]
[Medline: 33643095]
Kivipelto M, Mangialasche F, Ngandu T. Lifestyle interventions to prevent cognitive impairment, dementia and Alzheimer
disease. Nat Rev Neurol 2018 Nov 5;14(11):653-666. [doi: 10.1038/s41582-018-0070-3] [Medline: 30291317]
Lara B, Carnes A, Dakterzada F, Benitez I, Piñol-Ripoll G. Neuropsychiatric symptoms and quality of life in Spanish
patients with Alzheimer's disease during the COVID-19 lockdown. Eur J Neurol 2020 Sep 24;27(9):1744-1747 [FREE Full
text] [doi: 10.1111/ene.14339] [Medline: 32449791]
Bidzan-Bluma I, Bidzan M, Jurek P, Bidzan L, Knietzsch J, Stueck M, et al. A Polish and German population study of
quality of life, well-being, and life satisfaction in older adults during the COVID-19 pandemic. Front Psychiatry 2020 Nov
17;11:585813 [FREE Full text] [doi: 10.3389/fpsyt.2020.585813] [Medline: 33281646]
Xavier FMF, Ferraz MPT, Marc N, Escosteguy NU, Moriguchi EH. Elderly people's definition of quality of life. Braz J
Psychiatry 2003 Mar;25(1):31-39 [FREE Full text] [doi: 10.1590/s1516-44462003000100007] [Medline: 12975677]
Zhi T, Sun X, Li S, Wang Q, Cai J, Li L, et al. Associations of sleep duration and sleep quality with life satisfaction in
elderly Chinese: the mediating role of depression. Arch Gerontol Geriatr 2016 Jul;65:211-217. [doi:
10.1016/j.archger.2016.03.023] [Medline: 27100684]
Pierce M, Hope H, Ford T, Hatch S, Hotopf M, John A, et al. Mental health before and during the COVID-19 pandemic:
a longitudinal probability sample survey of the UK population. Lancet Psychiatry 2020 Oct;7(10):883-892. [doi:
10.1016/s2215-0366(20)30308-4]
Wong SYS, Zhang D, Sit RWS, Yip BHK, Chung RY, Wong CKM, et al. Impact of COVID-19 on loneliness, mental
health, and health service utilisation: a prospective cohort study of older adults with multimorbidity in primary care. Br J
Gen Pract 2020 Sep 28;70(700):e817-e824. [doi: 10.3399/bjgp20x713021]
Fancourt D, Steptoe A, Bu F. Trajectories of anxiety and depressive symptoms during enforced isolation due to COVID-19
in England: a longitudinal observational study. Lancet Psychiatry 2021 Feb;8(2):141-149. [doi:
10.1016/s2215-0366(20)30482-x]
García-Fernández L, Romero-Ferreiro V, López-Roldán PD, Padilla S, Rodriguez-Jimenez R. Mental health in elderly
Spanish people in times of COVID-19 outbreak. Am J Geriatr Psychiatry 2020 Oct;28(10):1040-1045 [FREE Full text]
[doi: 10.1016/j.jagp.2020.06.027] [Medline: 32718855]
Barguilla A, Fernández-Lebrero A, Estragués-Gázquez I, García-Escobar G, Navalpotro-Gómez I, Manero RM, et al.
Effects of COVID-19 pandemic confinement in patients with cognitive impairment. Front Neurol 2020 Nov 24;11:589901
[FREE Full text] [doi: 10.3389/fneur.2020.589901] [Medline: 33329337]
Hawton K, Marzano L, Fraser L, Hawley M, Harris-Skillman E, Lainez YX. Reporting on suicidal behaviour and COVID-19:
need for caution. Lancet Psychiatry 2021 Jan;8(1):15-17. [doi: 10.1016/s2215-0366(20)30484-3]
Fernández-Abascal EG, Martín-Díaz MD. Longitudinal study on affect, psychological well-being, depression, mental and
physical health, prior to and during the COVID-19 pandemic in Spain. Pers Individ Dif 2021 Apr;172:110591 [FREE Full
text] [doi: 10.1016/j.paid.2020.110591] [Medline: 33518870]
Tsatali M, Moraitou D, Poptsi E, Sia E, Agogiatou C, Gialaouzidis M, et al. Are there any cognitive and behavioral changes
potentially related to quarantine due to the COVID-19 pandemic in people with mild cognitive impairment and AD dementia?
A longitudinal study. Brain Sci 2021 Aug 31;11(9):1165 [FREE Full text] [doi: 10.3390/brainsci11091165] [Medline:
34573186]

https://www.jmir.org/2022/2/e30598

XSL• FO
RenderX

Dura-Perez et al

J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 15
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
57.

58.

59.

60.

61.

62.
63.

64.

65.
66.

Dura-Perez et al

van der Velden PG, Hyland P, Contino C, von Gaudecker H, Muffels R, Das M. Anxiety and depression symptoms, the
recovery from symptoms, and loneliness before and after the COVID-19 outbreak among the general population: findings
from a Dutch population-based longitudinal study. PLoS One 2021 Jan 7;16(1):e0245057 [FREE Full text] [doi:
10.1371/journal.pone.0245057] [Medline: 33411843]
Aragón I, Flores I, Dorman G, Rojas G, Sierra Sanjurjo N, O'Neill S. Quality of life, mood, and cognitive performance in
older adults with cognitive impairment during the first wave of COVID 19 in Argentina. Int J Geriatr Psychiatry 2022 Jan
16;37(1):Epub [FREE Full text] [doi: 10.1002/gps.5650] [Medline: 34755917]
Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine
and how to reduce it: rapid review of the evidence. Lancet 2020 Mar;395(10227):912-920. [doi:
10.1016/s0140-6736(20)30460-8]
van den Besselaar JH, MacNeil Vroomen JL, Buurman BM, Hertogh CM, Huisman M, Kok AA, et al. Symptoms of
depression, anxiety, and perceived mastery in older adults before and during the COVID-19 pandemic: results from the
Longitudinal Aging Study Amsterdam. J Psychosom Res 2021 Dec;151:110656 [FREE Full text] [doi:
10.1016/j.jpsychores.2021.110656] [Medline: 34741872]
Goodman-Casanova J, Dura-Perez E, Guzman-Parra J, Cuesta-Vargas A, Mayoral-Cleries F. Telehealth home support
during COVID-19 confinement for community-dwelling older adults with mild cognitive impairment or mild dementia:
survey study. In: J Med Internet Res. Telehealth home support during COVID-19 confinement for community-dwelling
older adults with mild cognitive impairment or mild dementia: Survey study. Vol. 22, Journal of Medical Internet Research.
JMIR Publications; May 22, 2020:e19434.
Arpino B, Pasqualini M, Bordone V, Solé-Auró A. Older people's nonphysical contacts and depression during the COVID-19
lockdown. Gerontologist 2021 Feb 23;61(2):176-186 [FREE Full text] [doi: 10.1093/geront/gnaa144] [Medline: 32977334]
Bonsaksen T, Thygesen H, Leung J, Ruffolo M, Schoultz M, Price D, et al. Video-based communication and its association
with loneliness, mental health and quality of life among older people during the COVID-19 outbreak. Int J Environ Res
Public Health 2021 Jun 10;18(12):6284 [FREE Full text] [doi: 10.3390/ijerph18126284] [Medline: 34200670]
Sepúlveda-Loyola W, Rodríguez-Sánchez I, Pérez-Rodríguez P, Ganz F, Torralba R, Oliveira DV, et al. Impact of social
isolation due to COVID-19 on health in older people: mental and physical effects and recommendations. J Nutr Health
Aging 2020 Sep 25;24(9):938-947. [doi: 10.1007/s12603-020-1500-7]
Etnier JL, Drollette ES, Slutsky AB. Physical activity and cognition: a narrative review of the evidence for older adults.
Psychol Sport Exerc 2019 May;42:156-166. [doi: 10.1016/j.psychsport.2018.12.006]
Singh-Manoux A, Richards M, Marmot M. Leisure activities and cognitive function in middle age: evidence from the
Whitehall II study. J Epidemiol Community Health 2003 Nov 01;57(11):907-913 [FREE Full text] [doi:
10.1136/jech.57.11.907] [Medline: 14600119]

Abbreviations
EuroQoL-5D-3L: European Quality of Life 5 Dimensions 3 Levels
GDS: Geriatric Depression Scale
HRQoL: health-related quality of life
ICT: information and communications technology
MCI: mild cognitive impairment
MD: mild dementia
MMSE: Mini-Mental State Examination
PSS: Perceived Stress Scale
QoL-AD: Quality of Life-Alzheimer’s Disease Scale
RCT: randomized clinical trial
SMART4MD: Support, Monitoring and Reminder Technology for Mild Dementia
TechPH: Instrument for Measuring Older People’s Attitudes Toward Technology
TV-AssistDem: TV-Based Assistive Integrated Service to Support European Adults Living with Dementia
VAS: visual analog scale

https://www.jmir.org/2022/2/e30598

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 16
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Dura-Perez et al

Edited by C Basch; submitted 21.05.21; peer-reviewed by C Sitges, MS Hosseini, A Garcia; comments to author 10.07.21; revised
version received 13.10.21; accepted 23.12.21; published 22.02.22
Please cite as:
Dura-Perez E, Goodman-Casanova JM, Vega-Nuñez A, Guerrero-Pertiñez G, Varela-Moreno E, Garolera M, Quintana M,
Cuesta-Vargas AI, Barnestein-Fonseca P, Gómez Sánchez-Lafuente C, Mayoral-Cleries F, Guzman-Parra J
The Impact of COVID-19 Confinement on Cognition and Mental Health and Technology Use Among Socially Vulnerable Older People:
Retrospective Cohort Study
J Med Internet Res 2022;24(2):e30598
URL: https://www.jmir.org/2022/2/e30598
doi: 10.2196/30598
PMID: 35049505

©Elena Dura-Perez, Jessica Marian Goodman-Casanova, Amanda Vega-Nuñez, Gloria Guerrero-Pertiñez, Esperanza
Varela-Moreno, Maite Garolera, Maria Quintana, Antonio I Cuesta-Vargas, Pilar Barnestein-Fonseca, Carlos Gómez
Sánchez-Lafuente, Fermin Mayoral-Cleries, Jose Guzman-Parra. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 22.02.2022. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

https://www.jmir.org/2022/2/e30598

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 2 | e30598 | p. 17
(page number not for citation purposes)

