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Abstract

The COVID-19 pandemic has prompted all countries to adopt restraining measures to mitigate the spread of the disease. Usually,
large-scale disasters tend to be accompanied by significant increases of psychological distress, depression and anxiety.
Confinement measures imposed during the COVID-19 pandemic are likely to have similar consequences. In the present study
we aim to evaluate how COVID-19 affected the overall psychological functioning of Portuguese individuals by providing a
comparison of current data with status prior to the COVID-19 pandemic. The study sample was composed of 150 cognitively
healthy participants. Results show an overall maintenance of cognitive capacities, although subjective cognitive decline com-
plaints significantly increased during the pandemic. Regarding mental health, restraining measures culminated in an aggravation
of depressive and decrease of the perceived quality of life, associated with feelings of loneliness and perceived social isolation.
Finally, higher levels of pre-COVID-19 quality of life seem to play a protective role against depression and anxiety and predict
less difficulties in emotion regulation, feelings of solitude and cognitive complaints. In sum, confinement due to COVID-19
implied an aggravation of the mental health of the Portuguese population, which appears to have been attenuated in those with
higher pre-pandemic levels of perceived quality of life.

Keywords COVID-19 - Pandemic - Social restrictions - Mental health - Cognition - Anxiety - Depression - Quality of life -
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Introduction

December 2019 was characterized by the uncovering of a
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novel virus that threatened human life. The severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) emerged in the
city of Wuhan, China, and rapidly spread across the globe
causing an outbreak of the coronavirus disease (COVID-19).
Classified as a pandemic by the World Health Organization,
COVID-19 reached all continents, having infected nearly 45
million individuals and caused 1 million plus deaths by
October 2020. Ultimately, COVID-19 affected not only the
health of individuals, but it jeopardized national health sys-
tems, economies, and societies.

By mid-March 2020, the anticipation of 6061 cases of
COVID-19 led the Portuguese government to declare the state
of emergency (Assembleia da Republica, 2020; DGS, 2020b).
Similarly to other countries, Portugal went into lockdown,
with several strategies being implemented in order to attempt
the mitigation of the SARS-CoV-2 transmission. These strat-
egies encompassed not only suitable responses of the national
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health care services, but most importantly the implementation
of Public Health measures, such as restriction of movements,
social distancing, social isolation, and quarantine (DGS,
2020a). Measures as such translated into extreme changes in
lifestyle and relationship dynamics (e.g. detachment from
loved ones, deprivation of individual liberties and routine dis-
ruption), imposing a heavy burden on the Portuguese people.

Regardless of their nature, large-scale disasters tend to be
accompanied by significant increases of psychological dis-
tress, depression, anxiety, substance use, post-traumatic stress
disorder (PTSD), violence, abuse and other mental and behav-
ioral disorders (Cohen et al., 2017; Hawryluck et al., 2004;
Jeong et al., 2016; Mak et al., 2010; Neria et al., 2008). Such
issues typically occur immediately after the fact but may per-
sist during long periods of time (Brooks et al., 2020; Galea
et al.,, 2020). Confinement measures imposed during the
COVID-19 pandemic are likely to have similar consequences.
The precipitation of depression and anxiety associated with
frustration, boredom, fear, uncertainty, and confusion is fore-
seen (Brooks et al., 2020), and individuals with pre-existing
mental illnesses may be particularly affected (Venkatesh &
Edirappuli, 2020).

Recent research on COVID-19 already started to confirm
such assumptions. For instance, studies conducted in China
report that both the medical impact of the SARS-CoV-2 in-
fection and the restraining measures play a role in anxiety
levels, stress, depression, sleep-quality, PTSD and general
well-being of its population (Liu et al., 2020; Xiao et al.,
2020). A similar Italian study on the psychological cost of
COVID-19 (Casagrande et al., 2020) pointed an increased risk
for higher levels of anxiety symptomatology, psychological
distress and sleep disturbances among younger individuals,
women, individuals uncertain of having contracted the infec-
tion and people with a greater fear of contacting with those
infected. Furthermore, sleep quality, generalized anxiety and
psychological distress were found to be significantly associat-
ed with COVID-19-related PTSD symptomology
(Casagrande et al., 2020). In Spain, Gonzalez-Sanguino
et al. (2020), found similar results, reporting the female gen-
der, previous mental health issues/neurological disorders,
symptoms compatible with COVID-19 and having a close
relative infected by the coronavirus as positively associated
with depression, anxiety and PTSD. Loneliness was highlight-
ed as the strongest predictor of these symptoms, while older
ages, economic stability, and trust in the quality of the infor-
mation provided regarding COVID-19 were associated with
less symptomatology (Gonzalez-Sanguino et al., 2020).
Interestingly, Huang and Zhao (2020) detected no gender dif-
ferences in anxiety, depressive symptoms, and quality of sleep
in the Chinese population, although their results corroborate
literature findings of higher levels of generalized anxiety and
depression among younger individuals. Notwithstanding, it is
worthwhile noting that a thorough assessment of the effects of

@ Springer

restraining measures due to COVID-19 requires a comparison
with the populations’ previous status (i.e., pre-pandemic).
Studies assuming such design are lacking in the Portuguese
population.

Whereas many studies have focused on this impact in emo-
tional status and overall well-being of populations due to the
restraints caused by COVID-19, other functional areas, such
as objective cognitive functioning, are missing in current lit-
erature. To our knowledge, the question of whether the strat-
egies implemented to counteract COVID-19 induced/will in-
duce collateral damages in terms of the cognitive populations’
abilities is not fully clarified. Previous research already
highlighted how social isolation (Fratiglioni et al., 2004;
Fratiglioni et al., 2000; Wang et al., 2002) and loneliness
(Cacioppo & Hawkley, 2009; O’luanaigh et al., 2012; Tilvis
et al., 2004; Wilson et al., 2007) can be detrimental to cogni-
tion, accelerate cognitive decline and increase the risk for
dementia, but less is known when this social isolation is man-
datory due to the current matters. Furthermore, cognitive dif-
ficulties are common symptoms of psychological conditions
and psychiatric disorders (Millan et al., 2012), so that previ-
ously described emotional disturbances due to COVID-19
counteracting strategies highlight the importance to deepen
the understanding regarding the collateral effects of this reality
in cognitive function and cognitive performance.

Since research studies on COVID-19 are lacking in the
Portuguese population, we aim to evaluate how the pandemic
disrupted individuals’ mental health and general well-being
and how it affected the cognitive status of adults and older
adults. In that sense, a national cohort (already evaluated in
2018/2019) was reassessed during the term of restraining mea-
sures. This reassessment allows for the direct comparison of
pre-pandemic and current data, enabling the study of the in-
fluence of COVID-19 pandemic on overall neuropsychologi-
cal functioning of Portuguese population.

Methodology
Participants and Procedures

The total sample included 150 cognitively healthy participants
(from a national cohort of 252) living in the Portuguese con-
tinental and island territory. All participants were invited to
participate in the present study, having voluntarily accepted
and given their informed consent. Since these participants
were involved in previous studies that required the completion
of a comprehensive cognitive assessment protocol, data on
cognitive performance and psychopathology prior to the
COVID-19 pandemic were available.

The inclusion criteria were the following: (i) being 50 years
old or older; (ii) having at least one year of formal education;
(iii) being a Portuguese native speaker, and (iv) absence of a
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psychiatric, neurological, or psychological clinical condition.
The exclusion criteria included: (a) clinical conditions that
affect cognitive performance (e.g.: neurological diseases,
stroke, etc.); (b) intake of medication with an impact on cog-
nitive functioning, and (c) presence of significant functional
incapacity. There were 102 dropouts not included in the pres-
ent study for several reasons, namely not being reachable by
phone (34 participants), not wanting to be involved in the
study (37 participants), having a clinical condition that hin-
dered the participation (10 participants), and other motives
(e.g., lack of computer resources, absence of support to carry
out the evaluation, difficulties to deliver the questionnaires,
etc.; 21 participants). For the present study, we did not exclude
any clinical conditions due to COVID-19, as we only have a
single positive asymptomatic case to report.

All 150 participants included in the final sample were
reassessed by an experienced neuropsychologist. The time
interval between the assessment moments (last cohort assess-
ment prior to COVID-19 pandemic and the reassessed during
the term of confinement measures) was approximately 1 year
and 5 months (514,89 + 75,53 days).

Considering the social contacts’ restrictions, the last assess-
ment was implemented via video call (n = 111) or phone call
(n =39). The neuropsychological protocol was carefully
adapted in order to minimize possible bias due to different
assessment methods - since the previous evaluations were
carried out in person, while this was not possible for the pres-
ent study. As so, the participants who underwent a video call
fulfilled all the cognitive tests that were included in the proto-
col, while the participants who were assessed by phone call
only fulfilled the tests feasible to be applied by this method
(i.e., the tasks that needed paper and pencil were excluded).
The total score of the Mini-Mental State Examination
(MMSE; Guerreiro et al., 1994) and the Montreal Cognitive
Assessment (MoCA; Bosco et al., 2020; Folstein et al., 1975;
Simoes et al., 2008) applied via phone call were adapted re-
garding the number of tasks completed, i.e. their total scores
excluded the punctuation of the paper-pencil tasks.

All participants signed an Informed Consent form that in-
cluded a thorough explanation of the aims, procedures, and
the confidentiality of the information provided during partic-
ipation. The present research complied with the ethical guide-
lines for human experimentation stated in the Declaration of
Helsinki and was approved by the Ethics Board and Scientific
Committee of the affiliated Portuguese institutions.

Measures

All participants underwent a battery of instruments for the
assessment of cognitive performance, functionality, presence
of psychopathology, well-being and quality of life, and mental
health literacy in social isolation.

A brief cognitive screening considering the MMSE and
the MoCA was conducted in order to assess cognitive per-
formance, and the following tools were administered for
further exploration of cognitive abilities: the Trail
Making Test (TMT-A/B; Cavaco et al., 2013), the Digit
Symbol Coding (WAIS-III; Wechsler, 2008), the Digit-
Span (WAIS-III; Wechsler, 2008), and the Fluencies
Protocol (phonemic, semantic, letters inhibiting, and cate-
gories switching fluencies).

In addition, the participants fulfilled several question-
naires that allowed the examination of: (i) the functional
capacity in basic and instrumental activities of daily living
(IAFALI; Sousa et al., 2013); (ii) the presence of psychopa-
thology, regarding depressive and anxiety symptomatolo-
gy (Geriatric Depression Scale [GDS-30; Barreto et al.,
2008] and Geriatric Anxiety Inventory [GAI; Ribeiro
et al., 2011); (iii) the emotion regulation and vulnerability
to stress (Difficulties in Emotion Regulation Scale [DERS;
Coutinho et al., 2010] and Questionnaire of Vulnerability
to Stress [23QVS; Vaz-Serra, 2000]); (iv) the quality of life
(WHOQOL-OLD-7; Vilar et al., 2018). The assessment
protocol also included a questionnaire of cognitive com-
plaints (Cognitive Decline Complaints Scale, CDCS;
Freitas et al., 2018). To further understand the effect of
social restrictions, we included two questionnaires about
social network and loneliness (respectively the Lubben
Social Network Scale [LSNS; Ribeiro et al., 2012] and
UCLA-Loneliness [Pocinho et al., 2010]). Finally, in order
to better understand the knowledge of the Portuguese pop-
ulation regarding the pandemic crisis and its consequences
(literacy), three new questionnaires were developed: (i) the
Questionnaire of Literacy for Mental Health and Social
Isolation, (ii) the Questionnaire of Literacy for COVID-
19, and (iii) the Questionnaire of Perceived Social
Isolation (in which higher scores translate lower perceived
social isolation).

Statistical Analysis

The statistical analysis was carried out using the Statistical
Package for the Social Sciences (SPSS) for Windows, ver-
sion 22 (IBM Corp., Armonk, N.Y., USA, 2013).
Characterization of the sample was conducted through de-
scriptive statistics (sociodemographic data, cognitive and
non-cognitive profiles, new questionnaires data).
Differences between the two moments of assessment were
assessed through paired sample t-tests. A probability of <
.05 was assumed as significant in testing the null hypoth-
eses of no differences between baseline and follow-up.
Correlation analyses based on Pearson’s correlation coef-
ficients were performed to explore potential relationships
between non-cognitive measures of the 2nd assessment.
Finally, effects of the pre-pandemic quality of life in non-
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cognitive consequences of lockdown were investigated
through multiple linear regression (MLR) analyses (Enter
method). A significance level of 95% was also used as
criteria in both correlation and regression analyses.

Results
Sample Characterization
Sociodemographic Data

The mean age of the total sample was 69 years old (69.02 =
7.95; [51-91]), 74.7% of females, with an average of approx-
imately 9 years of formal education (8.97 £4.55; [1-17]). In
terms of residency, 80.2% of the sample lived in urban areas,
while the remaining participants resided in rural areas
(18.8%).

Distinguishing between participants assessed via videocon-
ference and via phone call, the former group presented a mean
age of 68 years (67.94+7.18; [51-84]), and an average edu-
cational level of 10 years (9.74 £4.40; [4-17]), with 93.9%
living in urban areas. In turn, participants assessed via phone
call were, on average, 72 years old (72.10+9.23; [54-91])
and had 7 years of formal education (6.79 £4.28; [1-17]),
with 81.0% living in urban areas.

Cognitive Profile

Cognitive characterization of the study sample is presented
in Table 1. Considering the two methods of assessment
(video call and phone call), values for the total sample
were only presented for the cognitive tests that spared
adaptation.

Non-cognitive Profile

Regarding the measures implemented to assess the presence
of psychopathological symptoms, as well as other non-
cognitive variables, the total sample presented mild symptoms
of depression (GDS-30: 8.13 £6.26) and anxiety (GAI: 7.63

+6.57). For quality of life, the sample showed a mean score of
28 points (WHOQOL-OLD-7: 28.16+3.79 [control group:
29.47+£4.32]). The sample did not show relevant difficulties
in emotion regulation (DERS: 38.01 £21.25 [normative data
for 16-68 years old: 73 + 16]), nor significant stress vulnera-
bility (23QVS: 38.46+10.37 [stress vulnerability >43]).
Finally, for the cognitive decline complaints scale, the sample
showed a mean score of 24 points (CDCS: 24.49+15.16
[control group: 14.86 £ 10.48]).
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New Questionnaires Data - COVID-19, Social Isolation
and Health Literacy

With a possible total score of 195 points, the average score
obtained in the Questionnaire of Literacy for Mental Health
and Social Isolation was of 145, approximately (144.88 =
11.89 [116-181]). With regard to the Questionnaire of
Literacy for COVID-19, participants showed a mean score
of 96 points (95.93 +5.95 [84—112]) in a possible total of
135 points. Finally, participants exhibited, on average, a total
score of 38 points for a maximum of 50 in the Questionnaire
of Perceived Social Isolation (37.62 £4.67 [22-48]).

Comparisons between the 1st (before COVID-19) and
2nd Assessment (during COVID-19 Restraining
Measures)

Cognitive Differences

To fully understand the impact of experiencing confine-
ment due to the COVID-19 pandemic, we performed a
comparison between results obtained in two distinct mo-
ments of assessment: (i) the baseline, prior to the pandem-
ic, and (ii) the follow-up, during COVID-19 restraining
measures. The comparative analyses are detailed in
Table 2. Significant differences were found regarding the
MoCA total score of participants assessed through video
call, with an increase in performance in the second assess-
ment (p =.020). Additionally, performances of the TMT
significantly differed between the two evaluations, with
participants taking longer to finish the tasks in the 2nd
assessment (TMT-A: p =.002; TMT-B: p =.000). The
same pattern was found for the DSC (another measure of
speed processing), for which we verified a significant de-
crease of the mean standardized score (p =.002). It is impor-
tant to note that these tasks were applied by video call in the
second moment of assessment (to 111 participants). No other
significant differences were found in the remaining tasks.

Non-cognitive Differences

Considering the enforcement of restraining social measures,
we aimed to explore potential differences in subjective cogni-
tive decline complaints, depressive symptomatology, and
quality of life. The subjective memory decline complaints,
assessed by the CDCS, suffered a significant increase from
the 1st (21.75 + 14.44) to the 2nd assessment moment (24.49
+15.16; tg2) =—2.32, p =.023). The participants also exhib-
ited a significant increase of depressive symptomatology in
the 2nd assessment, according to the GDS-30 (1st assessment:
6.82£5.10; 2nd assessment: 8.13 £6.26; #1141, =—3.37,
p =.001), and a decrease in their perceived quality of life,
according to the WHOQOL-OLD-7 (1st assessment: 29.64
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Table 1 Cognitive
characterization of the sample
during COVID-19 pandemic

+3.83; 2nd assessment: 28.12 £3.77; £123, =4.78, p <.001).
Furthermore, we explored the number of social contacts be-
fore and during the quarantine using the LSNS. Considering

Video call Phone call Total Sample
(n=111) (n =39) (n =150)
MMSE 28.88+1.41 20.59+2.13 -
[23-30] [13-23]
MoCA 24.26+3.78 16.08+3.30 -
[9-30] [9-22]
MIS - MoCA 11.59+3.29 11.46+3.73 11.56+3.40
[2-15] [2-15] [2-15]
CDT 13.47+4.24 - -
[2-18]
TMT-A 58.10£28.03 - -
[0-137]
TMT-B 141.01£81.40 - -
[0-380]
DSC 11.93+2.68 - -
[5-19]
Digit-Span forward 8.29+2.49 8.09+2.06 8.24+2.39
[5-16] [5-14] [5-16]
Digit-Span backwards 5.69+2.72 5.43+2.96 5.63+£2.77
[1-14] [1-14] [1-14]
Digit-Span total 12.14+3.31 12.31+£3.23 12.18+3.28
[6-19] [7-19] [6-19]
Letter Fluency - P 11.29+4.65 9.49+5.27 10.86+4.85
[2-25] [2-23] [2-25]
Letter Fluency - M 10.25+4.43 9.53+4.80 10.08+4.52
[3-22] [2-22] [2-22]
Letter Fluency - R 9.70+4.99 9.26+4.57 9.60+4.88
[1-23] [1-17] [1-23]
Category Fluency - Animals 17.84+5.68 15.17+5.74 17.18+5.79
[1-31] [4-30] [1-31]
Category Fluency - Food 19.02+5.86 17.88+6.44 18.74+6.00
[0-38] [5-30] [0-38]
Category Fluency - Actions 13.34+6.18 10.23+5.36 12.57+6.12
[2-30] [2-28] [2-30]
Letters Inhibiting Fluency - A 6.07+3.61 4.94+2.90 5.79+3.47
[0-16] [0-13] [0-16]
Letter Inhibiting Fluency - E 9.40+3.72 8.00£3.77 9.06+3.76
[2-18] [0-15] [0-18]
Letter Inhibiting Fluency - 1 11.77+5.06 9.88+4.17 11.32+4.92
[1-25] [1-18] [1-25]
Categories Switching 12.47+3.29 10.52+3.58 12.01+3.45
Furniture - Fruits [6-19] [3-16] [3-19]
Categories Switching Professions - Colours 14.38+3.94 10.91+4.54 13.55+4.34
[0-31] [3-20] [0-31]

MMSE (Mini-Mental State Examination); MoCA (Montreal Cognitive Test); MIS-MoCA (memory index score);
CDT (Clock-drawing test); TMT-A/B (Trail Making Test-A/B expressed in time of performance by seconds),
DSC (Digit Symbol Coding expressed in standardized scores), Digit-Span (expressed in standardized scores),

Fluencies (total of words in 1 min)

the differential acquired in the LSNS, 83.2% of participants
increased or maintained their social contacts, while 16.8%
decreased their social contacts during the lockdown.
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Table 2  Cognitive differences between the 1st and the 2nd assessment
1st assessment 2nd assessment Group differences
Video call MMSE 28.67+1.45 28.87+1.42 taos =—1.34, p =.183
(n =111) MoCA 23.24+3.74 24.08+3.83 tss) =—2.37, p =.020
CDT 13.71+£4.04 13.63+£4.077 lo3) =.184, p =.854
TMT-A 49.09+18.83 60.10£29.31 t72) =—3.23, p =.002
TMT-B 109.30+£48.84 144.79+81.71 tes) =—4.53, p =.000
DSC 12.49+2.48 11.67+2.56 teey =3.17, p =.002
Total Sample MMSE (adapted) 20.98+1.25 21.08+1.28 tazy =—91, p =.364
(n =150) MoCA (adapted) 16.5143.14 16.9242.99 fas) =—1.69, p =.093
DSC 12.14+3.31 12.31+3.23 tg7 =1.72, p =.090
Letter Fluency - P 11.29+4.65 9.49+527 ta27) =1.33,p =188
Letter Fluency - M 10.25+4.43 9.53+4.80 t76) =1.69, p =.095
Letter Fluency - R 9.70+4.99 9.26+4.57 t77) =.841, p =.403
Categories Fluency - Animals 17.84+5.68 15.17+£5.74 tgo) =—-133, p =.894
Categories Fluency - Food 19.02+5.86 17.88+6.44 t77) =—61, p =.449
Categories Fluency - Actions 13.34+6.18 10.23+5.36 ti78) =—366, p =.716
Letters Inibithing Fluency - A 6.07£3.61 4.94+2.90 t75 =—1.801, p =.076
Letters Inhibiting Fluency - E 9.40+3.72 8.00+3.77 t76) =—2.19, p =.031
Letters Inhibiting Fluency- 1 11.77+5.06 9.88+4.17 t7s) =—129, p =.468
Categories Switching Professions- Colours 12.47+3.29 10.52+3.58 t73) =467, p =.642
Categories Switching Furniture-Fruits 14.38+3.94 10.91+4.54 t72) =1.87, p =.066

MMSE (Mini-Mental State Examination); MoCA (Montreal Cognitive Test); CDT (Clock-drawing test); TMT-A/B (Trail Making Test-A/B expressed
in time of performance by seconds), DSC (Digit Symbol Coding expressed in standardized scores), Digit-Span (expressed in standardized scores),

Fluencies (total of words in 1 min)

Associations between Measures

In order to assess whether non-cognitive measures corre-
lated with each other, as well as with literacy indicators,
correlation analyses were performed. In regard to the 2nd
assessment, for the UCLA-16 total scores we found signif-
icant positive correlations with: (i) GDS-30 total scores
(r =0.536, p <.001); (ii) GAI total scores (r =.350,
p <.001); (iii) CDCS total scores (r =.440, p <.001); (iv)
QVS23 total scores (r=.494, p <.001), and (v) DERS total
scores (r =.324, p <.001). Also, the UCLA-16 total scores
were negatively correlated with the WHOQOL-OLD-7 to-
tal scores (r =—.486, p <.001) and with the Questionnaire
of Perceived Social Isolation (» =—.342, p <.001). In turn,
scores obtained on the Questionnaire of Perceived Social
Isolation were positively correlated with the WHOQOL-
OLD-7 total scores (r =.267, p =.002) and the
Questionnaire of Literacy for Mental Health and Social
Distancing (r =.304, p <.001), while negatively correlated
with the GDS-30 (»r =—.296, p <.001). The LSNS-during
COVID-19 correlated positively with the Questionnaire of
Perceived Social Isolation (» =.332, p <.001) and nega-
tively with the UCLA-16 (r =—.494, p <.001).
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Effect of Pre-Pandemic Quality of Life in the Non-
cognitive Consequences of Lockdown

In order to assess whether the perceived quality of life prior to
the COVID-19 pandemic significantly affected psychopatho-
logical symptomatology, emotional regulation, vulnerability
to stress and loneliness, as well as cognitive complaints, dur-
ing the enforcement of lockdown, linear regression analyses
were performed.

Regarding psychopathological symptoms, namely depres-
sion and anxiety, the WHOQOL-OLD-7 (1st assessment) re-
vealed to be a significant predictor of both the GDS-30
(B=-.595, t =-8.12, p <.001) and the GAI (3=-.2.80, ¢ =
—3.26, p =.001) total scores (2nd assessment). While an unit
decrease in the WHOQOL-OLD-7 corresponded to an in-
crease of .83 points in the GDS-30 total score, 1 point less
in the WHOQOL-OLD-7 represented a gain of .46 points in
the GAI global score. Both models were statistically signifi-
cant (GDS-30 F(1,120) =6593, p < 001, GALIL: F(1,125) =
10.61, p =.001), with the WHOQOL-OLD-7 explaining ap-
proximately 35% (R?,q =.349) and 7% (R’,q; =.071) of the
variances observed in the GDS-30 and GAI scores,
respectively.
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Regressions models also showed the WHOQOL-OLD-7
(1st assessment) as a significant predictor of DERS scores
during COVID-19 (3=-.307, t =—3.51, p =.001), with a unit
decrease in the former predicting an increase of 1.17 points in
the latest (in a statistically significant linear model:
Rzadj =.087, F(i.11s) =12.31, p =.001). The same was true
for the QVS23 (B=-.344, t =—4.01, p <.001) and for the
UCLA-16 (3=-.395, t =—4.73, p <.001) total scores, for
which each 1 point decrease in WHOQOL-OLD-7 (1st assess-
ment) translated an increase of .89 and .82 points in the total
scores, respectively (in statistically significant linear models;
QVSZ?) Rzadj = 111, F(1,120) = 1609, p < 001, UCLA-16:
R%,q4 =149, F(1.121) = 22.39, p <.001).

Finally, analyses revealed that the WHOQOL-OLD-7 total
scores acquired before the pandemic significantly predict the
global scores obtained in the CDCS (8=-.395, t =—4.73,
p <.001). In this case, 1 point less in the former instrument
translated into a gain of 1.58 points in the total score of the
latest. The regression model was statistically significant
(Fa,121y =22.34, p =.001), with the WHOQOL-OLD-7
explaining 14.9% of the variance observed in the CDCS
scores.

Discussion

The COVID-19 pandemic has prompted all countries to adopt
restraining measures to attempt the mitigation of the SARS-
CoV-2 transmission, which culminated in various forms of
populations’ confinement. In Portugal, such measures implied
one and a half months of full lockdown, as well as the enforce-
ment of other restrictions (of various degrees) that are being
enforced to this date. The present study aimed to evaluate how
COVID-19 affected the overall psychological functioning of
Portuguese individuals by providing a comparison of current
data with the status prior to the pandemic, addressing cogni-
tive functioning, mental health, and general well-being.

With regard to the effects of lockdown in cognitive func-
tioning, our results suggest an overall maintenance of these
capacities. The MoCA total score obtained from video call
assessments was the only screening result to vary from base-
line to follow-up, a difference that faded when the total sample
was considered. Such observation may be partially imputed to
the differences on the interface used for both assessments (as it
was different from baseline [face-to-face] to follow-up), but
not totally, as recent studies concluded for the reliability of
video call relative to face-to-face assessments in similar pop-
ulations (Castanho et al., 2016; Stead & Vinson, 2019). In
terms of specific cognitive measures, participants exhibited
deterioration of cognitive flexibility and processing speed
(indexed by longer completion times on the TMT [A and B]
and fewer correctly repeated sequences on DSC), when only
video call assessments were analysed. However, differences

were not found for the generality of performances when the
total sample was considered. Such results of cognitive main-
tenance are unexpected, considering that previous research
highlights how social isolation and loneliness (Cacioppo &
Hawkley, 2009; Fratiglioni et al., 2000, 2004; O’luanaigh
et al., 2012; Tilvis et al., 2004; Wang et al., 2002; Wilson
et al., 2007) may accelerate cognitive decline. Interestingly,
participants reported significantly more subjective cognitive
decline complaints during COVID-19, despite the mainte-
nance of their overall cognitive functioning. Correlation anal-
yses revealed that this perception of cognitive decline is asso-
ciated with experiencing feelings of loneliness (indexed by
UCLA-16). In other words, our findings suggest that deeper
feelings of loneliness are associated with exacerbated com-
plaints that do not translate objective cognitive decline.

Concerning non-cognitive measures, participants seem to
exhibit mild symptoms of depression and anxiety. Results on
differences between the pre-pandemic (baseline) and the cur-
rent period of COVID-19 (follow-up) evidence a significant
increase of depressive symptomatology and decrease of per-
ceived quality of life. While more symptoms of depression
seem to be associated with deeper feelings of solitude, lower
quality of life correlated with feelings of solitude and the per-
ception of a greater social isolation. In turn, observations of
the LSNS results reveal that the majority of the study sample
maintained or increased the number of social interaction dur-
ing lockdown and following restraining measures, which may
account as a protective factor for the presence of only mild
symptoms of anxiety and depression. Despite social restric-
tions, research supports the significant role of social networks,
for instance maintained by means of technology, in the pres-
ervation of a sense of connectedness and overall well-being
(Saltzman et al., 2020; Van Orden et al., 2020). White and
Van Der Boor (2020) have previously described a decrease in
the perceived well-being and quality of life of UK citizens
during the initial weeks of lockdown. However, in their study,
feelings of community connectedness assumed a protective
role, contributing for better perceptions of well-being. In our
study, significant correlations were indeed found between
greater magnitudes of social networks and lower perception
of social isolation and feelings of solitude.

Correlation analyses also showed that, doing the enforce-
ment of restraining measures due to COVID-19, subjective
feelings of loneliness are significantly associated with more
severe symptoms of anxiety, greater vulnerability to stress,
difficulties in emotion regulation, perception of greater social
isolation and fewer social contacts. In turn, the perception of
social isolation associate with not only fewer social interac-
tions, but also with lower literacy for mental health and social
distancing. Together, these findings are in line with previous
evidence supporting the contribution of social isolation and
restraining measures to the increase of anxiety and depressive
symptomatology, as well as perceived loneliness on healthy
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adults and older adults (Liu et al., 2020; Tull et al., 2020; Xiao
etal., 2020). A recent study on the Spanish population report-
ed loneliness as the strongest predictor of depression, anxiety,
and PTSD (Gonzalez-Sanguino et al., 2020). Current correla-
tion analyses highlight how feelings of loneliness and per-
ceived social isolation not only relate to the number of social
interactions, but also to the vulnerability to stress, difficulties
in emotion regulation and literacy for mental health and social
distancing.

Since by definition, quality of life is considered to be “the
individual’s perception of their position in life in the context
of the culture and value systems in which they live and in
relation to their goals, expectations, standards and concerns”
(WHOQOL Group, 1995), an influence of such factor in the
facing of the COVID-19 pandemic was foreseen. Regression
analyses on the effects of pre-pandemic quality of life on the
non-cognitive consequences of lockdown revealed poorer pre-
COVID quality of life as a relevant predictor of greater symp-
tomatology of depression and anxiety. Additionally, poorer
quality of life significantly predicted greater difficulties in
emotion regulation, vulnerability to stress, feelings of
loneliness, and subjective cognitive decline complaints.
Quality of life is a key element when facing adversity.
Resilience is defined by the American Psychological
Association (2011) as “a successful adaptation process in re-
sponse to threatening, stressful, or traumatic adverse experi-
ences, or the ability to bounce back from difficult life condi-
tions”. As previous research has shown, high resilience later in
life is associated with not only greater happiness, mental
health and greater well-being, but also with increased quality
of'life (Bowling & Iliffe, 2011; Hildon et al., 2010; Netuveli &
Blane, 2008; Nygren et al., 2005). A recent study suggests that
quality of life may be affected by loneliness via two different
ways, resilience and mental health (Gerino et al., 2017), which
may explain the drop in participants’ perceived quality of life
that was observed during COVID-19 (as symptoms of depres-
sion also rose).

Some limitations to the present study were pointed out,
namely: (i) the inclusion of only individuals with ages equal
or above 50 years (although the study sample was representa-
tive for this age group, since it was stratified according to the
sociodemographic variables), which led to the exclusion a
younger adults, (ii) the usage of remote methods to apply
neuropsychological assessments, online or otherwise, since
these were not the same methods used at the baseline, and
(iii) the inability to reassess the entirety of the sample by video
call.

Conclusions

The current study provides original evidence on the effects of
COVID-19 lockdown in the cognitive status and mental
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health of the Portuguese population through a longitudinal
design that increases the reliability of results, given the avail-
ability of baseline characteristics of the study sample.

Overall, restraining measures culminated in the aggrava-
tion of depressive symptomatology and decrease of the per-
ceived quality of life, associated with feelings of loneliness
and perceived social isolation. Despite social networks not
being greatly affected by the pandemic, such feelings of lone-
liness and perceptions of social isolation appear to be associ-
ated with anxiety, vulnerability to stress, difficulties in regu-
lating emotions and literacy for mental health and social dis-
tancing. Additionally, subjective cognitive decline complaints
significantly increased during the pandemic, regardless of the
relative preservation of cognitive capacities. More favorable
perceptions of pre-COVID-19 quality of life seem to play a
protective role against depression and anxiety and predict less
difficulties in emotion regulation, feelings of solitude and cog-
nitive complaints, as well as greater resistance to stress during
restraining measures.

Future studies on the psychological effects of COVID-19
should consider similar longitudinal designs, as the compari-
son with conditions prior to the pandemic are crucial to fully
grasp its consequences. Further age groups should also be
included to ensure greater generalization of results.
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