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Background and Aims. To control the COVID-19 spread, in March 2020, a forced home lockdown was established in Spain. In the present
study, we aimed to assess the effect of mobility and social COVID-19-established restrictions on depressive symptomatology in older
adults with metabolic syndrome. We hypothesize that severe restrictions might have resulted in detrimental changes in depressive
symptomatology. Methods. 2,312 PREDIMED-Plus study participants (men = 53.9%; mean age = 64.9 + 4.8 years) who completed a
COVID-19 lockdown questionnaire to assess the severity of restrictions/lockdown and the validated Spanish version of the Beck
Depression Inventory-II (BDI-II) during the three established phases concerning the COVID-19 lockdown in Spain (prelockdown,
lockdown, and postlockdown) were included in this longitudinal analysis. Participants were categorized according to high or low
lockdown severity. Analyses of covariance were performed to assess changes in depressive symptomatology across lockdown phases.
Results. No significant differences in participant depression symptomatology changes were observed between lockdown severity
categories (low/high) at the studied phases. During the lockdown phase, participants showed a decrease in BDI-II score compared to
the prelockdown phase (mean (95% CI), -048 (-0.24, -0.72), P <0.001); a nonsignificantly larger decrease was observed in
participants allocated in the low-lockdown category (low: -0.59 (-0.95, -0.23), high: -0.43 (-0.67, -0.19)). Similar decreases in
depression symptomatology were found for the physical environment dimension. The post- and prelockdown phase BDI-II scores
were roughly similar. Conclusions. The COVID-19 pandemic lockdown was associated with a decrease in depressive symptomatology
that returned to prelockdown levels after the lockdown. The degree of lockdown was not associated with depressive symptomatology.
The potential preventive role of the physical environment and social interactions on mental disorders during forced home lockdown
should be further studied. This trial is registered with ISRCTN89898870. Retrospectively registered on 24 July 2014.
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1. Introduction

The global outbreak of the coronavirus disease 2019
(COVID-19) was declared by the World Health Organiza-
tion early in 2020 [1]. To control COVID-19’s spread,
worldwide lockdowns and curfews were established [2].
In Spain, a shelter-in-place order was enforced from
March 14th to June 21st, 2020, followed by a transition
plan to shift from severe lockdown to less restrictive con-
ditions in accordance with COVID-19 prevalence/inci-
dence and pressure on the healthcare system [2, 3];
during 2021, the severity of restrictive conditions varied
according to regional sanitary conditions [4]. The applied
social and mobility restrictions, in addition to the fear of
contagion, were prone to promoting population mental
distress. In this line, the risk of developing depression
has been associated with adverse life conditions and events
(poverty, loneliness, unemployment, loss of a loved one,
illness, alcohol use, etc.) [5]. Therefore, the pandemic
was the ideal scenario for depression onset. It was
reported that during the COVID-19 pandemic, the global
prevalence of depression disorder increased by an esti-
mated 27.6% [6]. Special concerns regarding older adults’
mental health were raised as it was suggested that this
population might be more susceptible to greater adverse
effects from COVID-19 [7]. However, controversial results
on depression status in elderly populations during the first
months of the pandemic had been reported [8] [9]. It
should be noted that most of these results are cross-sec-
tional, reflecting the acute impact of COVID-19 on
depression symptomatology without comparisons with
scores before the COVID-19 pandemic and driven from
self-reported data collected through online questionnaires
[9]. To the best of our knowledge, only one study has
compared depression prevalence in the general Spanish
population before and after the pandemic started [10].
According to this report, the population reporting depres-
sive symptoms increased from 5.75% (December 2019) to
8.84% (December 2020) [10]; however, the impact of the
social and mobility restrictions on depression was not
explored. In 2020, Ding et al. [11] conducted a cross-
sectional multicountry study to explore the relationship
between government restrictions during the COVID-19
pandemic and depression symptomology, but no associa-
tion was observed.

Because of the limited evidence on the long-term
COVID-19 lockdown impact on depressive symptomatology
in vulnerable populations such as older adults, the study of
the impact of the social and mobility restrictions on depres-
sion might be helpful in understanding the mental health
effects of the pandemic on this population. In this report,
we aimed to describe in older Spanish adults the changes
in depression symptomatology during the COVID-19 pan-
demic according to categories of lockdown strictness. We
hypothesized that individuals who experienced a severe
lockdown and social restrictions would present higher detri-
mental changes in depressive symptomatology in compari-
son with those who were exposed to less severe lockdown
conditions.

2. Methods

2.1. Study Design and Participants. The present study was
conducted within the framework of the PREDIMED-Plus
study. Briefly, the PREDIMED-Plus is an ongoing multicen-
ter, randomized, controlled intervention trial conducted in
Spain, which aims to assess the effect of an intensive lifestyle
intervention on the primary prevention of CVD in compar-
ison to advice on the Mediterranean diet. From October
2013 to October 2016, 6874 participants were recruited
and randomized in 23 centers from various universities, hos-
pitals, and research institutes in Spain. The eligible partici-
pants were women and men (age 55-75 years old) with
overweight/obesity (body mass index (BMI) 27-40 kg/m?)
and metabolic syndrome (MetS) [12] [13] and were free of
cardiovascular disease (CVD) at baseline. The trial design
and inclusion and exclusion criteria have been extensively
detailed [14].

The present analysis was performed with data from par-
ticipants who underwent the follow-up visits encompassed
the three identified phases concerning the COVID-19 pan-
demic situation in Spain: prelockdown (March-December
2019, no sanitary restrictions), lockdown (March-December
2020, the most severe sanitary restrictions), and postlock-
down (March-December 2021, less severe restrictions). In
December 2021, the only sanitary policy maintained was
the mandatory use of a facemask [15]. Participants without
scheduled follow-up visits in any of the aforementioned
phases, those who did not complete the Beck Depression
Inventory-II (BDI-II), or those who did not answer the
PREDIMED-Plus COVID-19 lockdown questionnaire were
excluded from the analyses (n=4,562) (Supplemental
Figure 1).

2.2. Exposure: Lockdown Severity. The main independent
variable was lockdown severity, based on a lockdown score.
Between June and August 2020, a questionnaire aiming to
collect data on the conditions which study participants expe-
rienced during lockdown was completed by enrolled partic-
ipants who attended in-person visits. Five items from this
questionnaire were used to create the lockdown score: (a)
household size (m? cut-off points > 95 m?, <95m?, score
from 0 to 1), (b) housing conditions (to have windows,
balcony, terrace, and/or garden, score from 0 to 4), (c) fre-
quency in which participants left home during lockdown
(“more than once a day,” “<1 time a day,” “twice in 15 days,”
and “never,” score from 0 to 3), (d) the number of people
cohabiting with the participant during lockdown (“>2,”
“1-2,” and “0,” score from 0 to 2), and (e) employment
status during the lockdown (“currently working,” “part-
time working,” and “retired,” score from 0 to 2). The first
3 items comprised the physical-environment dimension,
while the last two comprised the social-contact dimension.
The overall lockdown score was constructed using the sum
of the 5 items; the higher the score, the more severe the
lockdown (Supplemental Table 1). Finally, based on the
distribution of the variables, the overall lockdown score was
divided into high (11 to >7) or low (6 to 1), the physical



environment score into high (7 to >5) or low (4 to 0), and the
social contact score into high (4 to >3) or low (3 to 0).

2.3. Outcome: Depressive Symptomatology. Changes in
depressive symptomatology were the outcome of interest.
Depressive symptomatology was assessed yearly using the
validated Spanish version of the BDI-II [16]. This score
includes 21 questions with four possible answers sorted
according to the severity of symptoms; the score ranges from
0 to 63 points, with higher values indicating greater depres-
sion symptomatology. To assess changes in depressive
symptomatology, the differences in BDI-II punctuation
among lockdown phases (lockdown and postlockdown vs.
prelockdown) were estimated. The threshold for moderate-
severe depression status was set at BDI-II score > 19 [16].

2.4. Covariates Assessment. At baseline and yearly, all partic-
ipants provided information on sociodemographic charac-
teristics, lifestyle, physical activity (PA) [17], health status,
and adherence to an energy reduced Mediterranean diet
score (17-item MedDiet score) [18], among others. Anthro-
pometric data was collected according to the study protocol,
and BMI was calculated by dividing weight (kg) by height
squared (m?).

2.5. Statistical Analysis. For the present study, the PREDIMED-
Plus database updated until December 2021 was used. To
compare the baseline characteristics of the study participants
in terms of lockdown strictness, the x* test and Student’s
t-test were used, as appropriate. The differences in changes in
depressive symptomatology were evaluated by analysis of
covariance (ANCOVA) adjusted by sex, age, intervention
group, previous BDI-II score, center, civil status, educational
level, smoking status, previous self-reported depression diag-
nosis, and change in MedDiet adherence. The data were ana-
lysed using the Stata 14 software (StataCorp, College Station,
TX, USA), and statistical significance was set at a two-tailed
P value <0.05.

2.6. Ethics. All participants provided their written informed
consent. The study protocol and procedures were approved
by the institutional review boards of each participating cen-
ter in accordance with the ethical standards of the Declara-
tion of Helsinki. The studies involving human participants
were reviewed and approved by the CEI Provincial de
Malaga-Servicio Andaluz de Salud O01_feb_PR2 - Predi-
medplus nodo 1 CEI de los Hospitales Universitarios Virgen
Macarena y Virgen del Rocio-Servicio Andaluz de Salud
PI13/00673 CEIC Universidad de Navarra 053/2013 CEI
de las Illes Balears - Conselleria de Salut Direccié General
de Salut Publica i Consum IB 2242/14 PI CEIC del Hospital
Clinic de Barcelona HCB/2016/0287 CEIC Parc de Salut
Mar y IDIAP Jordi Gol PI13/120 CEIC del Hospital Univer-
sitari Sant Joan de Reus y IDIAB Jordi Gol 13-07-25/7proj2
CEI de la Provincia de Granada- Servicio Andaluz de Salud
MAB/BGP/pg CEIC de la Fundacion Jiménez Diaz EC 26-
14/1IS-FJD CEIC Universidad de Navarra 053/2013 CEIC
Euskadi P12014044 CEIC Corporativo de Atencién Primaria
de la Comunitat Valenciana 2011-005398-22 CEI Humana
de la Universidad de las Palmas de Gran Canaria CEIH-
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2013-07 CEIC del Hospital de Bellvitge PR240/13 CEI de
Cordoba-Junta de Salud 3078 CEI de la Fundacién IMDEA
Alimentacion PI-012 CEIC Hospital Clinico San Carlos de
Madrid-Piloto-CEIC Servicio Madrileiio de salud-General
30/15 CEI Provincial de Malaga-Servicio Andaluz de Salud
CEI de las Illes Balears - Conselleria de Salut Direccié Gen-
eral de Salut Publica i Consum IB 2251/14 PI CEIC del Hos-
pital Clinic de Barcelona HCB/2017/0351 CEIC del Hospital
General Universitario de Alicante CEIC PI2017/02 CEIC de
la Investigacion Biomédica de Andalucia (CCEIBA) CEI de
la Universidad de Leén ETICA-ULE-014-2015. The partici-
pants provided their written informed consent to participate
in this study.

3. Results

A total of 2,312 participants (men, 53.9%; mean age, 64.9
+ 4.8 years) were included in the present analysis. The gen-
eral and lifestyle characteristics of the studied population
before the lockdown according to categories of lockdown
are presented in Table 1. 68.2% of the studied population
was categorized into the high-lockdown category. Significant
differences were observed among exposure categories, except
for BMI and adherence to the MedDiet. Participants in the
high-lockdown category were older, more likely to be
women, and showed higher scores on the BDI-II compared
to participants allocated to the low-severity lockdown
category.

Supplemental Table 2 displays the mean and SD BDI-II
score across lockdown phases. A total of 55 participants
increased their BDI-II score>19 during the lockdown
phase, from which about 60% returned to normal levels
during the postlockdown phase.

Figure 1 and Supplemental Table 3 display the mean
participant changes in BDI-II score by studied phases and
according to categories of total lockdown, physical
environment, and social contact dimensions. No significant
differences in changes in depression symptomatology
between participants in lockdown categories (low/high) at the
studied phases (prelockdown, lockdown, and postlockdown)
were shown. During the lockdown phase, participants
showed a significant decrease in BDI-II score compared to
the prelockdown phase (mean (95% CI), -0.48 (-0.24,
-0.72), P <0.001); however, a nonsignificant larger decrease
was observed in participants allocated in the low-lockdown
category (low: -0.59 (-0.95, -0.23), high: -0.43 (-0.67, -0.19)).

Similar changes in the BDI-II score were observed for
the physical-environment dimension during the lockdown
compared to the prelockdown phase (mean (95% CI), low:
-0.50 (-0.81, -0.27), high: -0.42 (-0.71, -0.13)). For the social
dimension, compared to the prelockdown phase, during the
lockdown, a significant decrease (-0.52 (-0.73, -0.30)) in
BDI-II score was observed in participants allocated to the
high-severity lockdown category but not in those allocated
to the low-severity category (-0.32 (-0.81, 0.17)). When the
participant’s postlockdown BDI-II score was compared to
the prelockdown BDI-II score, no significant changes were
observed across the categories of total lockdown or in any
of the explored dimensions.
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TaBLE 1: General and lifestyle characteristics of the studied population according to categories of lockdown.
Lockdown score (11 to 1 points)
Full sample Low (6 to 1 High (11 to >7
n= 2,31})2 n =( 737 ) 5 =( 1,575 ) P value

Age at baseline, years 64.9+4.8 63.3+49 65.6+4.6 <0.01
Men, % (n) 1,246 (53.9%) 72.6 (535) 45.1 (711) <0.01
BDI-II score

Pre COVID-19 lockdown 6.8+7.1 5.8+6.6 7.2+7.3 <0.01

During COVID-19 lockdown 6.3+6.2 54+57 6.7+6.3 <0.01

Post COVID-19 lockdown 6.6+6.5 5.9+6.1 7.0+6.6 <0.01
BDI-II >19%, % (n)

Pre COVID-19 lockdown 5.9 (137) 4.8 (35) 6.5 (102) 0.10

During COVID-19 lockdown 4.5 (105) 3.3 (24) 5.1 (81) 0.04

Post COVID-19 lockdown 4.7 (109) 3.8 (28) 5.1 (81) 0.15
History of depression, % () 21.6 (500) 17.6 (130) 23.5 (370) <0.01
BMI', kg/m? 31.7+38 31.7+4.0 31.9+38 057
Education level, % (n) <0.01

Less than high school 48.7 (1,125) 39.6 (292) 52.9 (833)

High school or equivalent 29.5 (682) 30.9 (228) 28.8 (454)

University 21.8 (505) 29.4 (217) 18.3 (288)
Smoking habit, % (n) <0.01

Never smoker 44.4 (1,026) 33.9 (250) 49.3 (776)

Former smoker 43.5 (1,005) 49.7 (366) 40.6 (639)

Current smoker 12.2 (281) 16.4 (121) 10.2 (160)
Civil status, % (n) <0.01

Single or divorced 10.8 (249) 8.7 (64) 11.8 (185)

Married 80.1 (1,848) 86.0 (633) 77.3 (1215)

Widower 9.1 (210) 5.3 (39) 10.9 (171)
Leisure-time physical activityt, MetS. min./day 458.5 +369.2 500.6 +411.8 432.2 + 367 <0.01
Physical activity', min./day

High intensityt, MetS. min./week 153.2 +239.9 159.5 + 242.6 150.2 + 238.7 0.38

Moderate intensityt, MetS. min./week 171.7 + 246.5 194.2 +272.3 161.2 +232.8 <0.01

Low intensityt, MetS. min./week 133.6 + 147.3 135.8 + 163.1 132.6 £ 139.3 0.62
17-item MedDiet score 11.9+2.8 11.9+2.9 12.0+2.7 0.29
Alcohol consumption’, g ethanol/d 10.0+13.9 12.0+14.2 9.0+13.6 <0.01
Intervention group 49.2 (1,137) 48.9 (360) 49.3 (777) 0.04

BDI-II score: Beck Depression Inventory-II; BMI: body mass index; COVID-19: coronavirus disease 2019; MedDiet: Mediterranean diet. P values for
comparisons between groups were tested by Student’s ¢-test or x> as appropriate. The participants is considered to suffer depression when getting a BDI-
I score of 19 or higher. 'Data during the prelockdown phase. There were missing data for civil status in 5 (0.22%), BMI in 1 (0.04%), physical activity in
2 (0.08%), adherence to MedDiet in 4 (0.17%), and alcohol consumption in 358 (15.5%) participants.

4. Discussion

In this study conducted on a large sample of older Spanish
adults with MetS, we observed that the BDI-II score
decreased during the lockdown phase in comparison to the
prelockdown phase, and a nonsignificantly larger decrease
was observed for individuals allocated to the “low-severity
lockdown” category. During the postlockdown phase, the
participant’s BDI-II returned to prelockdown levels, with
no significant changes observed between categories of total
lockdown nor in none of the physical or social dimensions.

Importantly, the mean BDI-II scores across all 3 phases
remained in the same relative category (no to minimal
depression symptoms experienced).

It has been reported that depression prevalence increases
with aging (women >7.5% vs. >5.5% men) [19]. Therefore,
it was thought that the pandemic lockdown might promote
the onset/worsening of mental disorders in the aged popula-
tion, as these individuals were also identified to be at
increased risk for COVID-19 complications [20]. In this
regard, findings from a pooled analysis including data from
7 cohorts (n=7,419) showed that standardised mean
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FIGURE 1: Mean changes in BDI-II score in Spanish older adults by studied phases (lockdown and postlockdown) and according to
categories (low/high) of total lockdown score, physical environment, and social contact dimensions. ANCOVA adjusted for sex, age,
intervention group, previous depression symptomatology, civil status, educational level, smoking habit, previous depression diagnosis,
changes in MedDiet adherence, and recruitment center. *Significant changes in comparison to the prelockdown BDI-II score. Lockdown
represents changes between lockdown vs. prelockdown BDI-II scores; postlockdown represents changes between postlockdown vs.

prelockdown BDI-II scores.

difference change (mean (95% CI)) for depression symp-
tomatology in older adults before and during the COVID-
19 pandemic was 0.22 (0.06; 0.38), I = 95%) [9]. Neverthe-
less, this was not observed in our population; on the con-
trary, a decrease in depression symptomatology was shown
during the hardest lockdown phase (March-December
2020). Similar to our results, in a cross-sectional study con-
ducted on older Dutch individuals, it was reported that men-
tal health status remained stable during the COVID-19
lockdown (before vs. after the pandemic), although an
increased loneliness perception was reported [21]. Further-
more, we did not detect a significant difference in the BDI-
IT among lockdown severity categories, which is in line with
results from a previous multicountry survey conducted by
Ding et al. [11]. In that report, no associations were observed
between governmental restrictions applied during the
COVID-19 pandemic and depressive symptoms [11]. How-

ever, results from a cross-sectional analysis conducted in a
German population (n=4335, women =75.8%, mean age
=40.5 years) during the first COVID-19 wave showed
that a stronger reduction of social contacts, higher distress
due to restrictions on social contacts, stronger perceived
changes in life due to the public health measures, and a
more negative appraisal of these perceived changes were
positively associated with higher depressive symptomatol-
ogy [22]. Discrepancies noticed between our study and
other studies might be due to differences in the lookdown
severity, methodology used, the study design, and sample
characteristics.

Potential explanations have been proposed for these
observations. First, an older population might have been less
likely to be affected by the social and economic conse-
quences of the pandemic than younger individuals [23]. In
general, lower rates of depression prevalence during the first
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months of the pandemic were reported for older adults in
comparison with younger adults in Europe and the USA
[23, 24]. Second, older adults with known depression or anx-
iety were shown to be more resilient to the mental health
effects of COVID-19 thanks to previous knowledge of cop-
ing strategies, social connectedness, and mental healthcare
[25]. In addition, older adults with higher BDI-II scores or
at increased risk of COVID-19 infection complications
might have found it a relief to stay at home and not carry
out regular tasks and social interactions. Furthermore, dur-
ing the lockdown, our study participants were often con-
tacted by trial staff to receive advice on adherence to a
healthy lifestyle (promotion of MedDiet, home training,
etc.). The adherence and maintenance of healthy habits
might have played an important role in depression preven-
tion, as has been reported previously [26]. Moreover, it has
been proposed that the augment in the frequency and qual-
ity of the relationships (including remote interactions)
which occurred during the lockdown might have prevented
depression onset [21]. Nonetheless, these interactions
decreased during the postlockdown. Our results regarding
the social-contact dimension might be a reflection of this.

Our study has certain limitations that must be con-
sidered. Due to the sample characteristics and the
PREDIMED-Plus design, results cannot be generalized.
Second, despite the BDI-II score being one of the most com-
monly used assessment tools regarding depression status in
epidemiological research, it cannot substitute for a complete
clinical diagnosis. Third, women participants were underrep-
resented in the low-severity lockdown category, which might
have induced some bias. Fourth, participants who were not
able to attend follow-up in-person visits may have had more
severe restrictions and/or greater depressive symptoms
which were not possible to assess. Finally, we cannot discard
that the observed results might be affected by residual con-
founding. Despite these limitations, it should be highlighted
that, to our knowledge, this is the first large epidemiological
study to report changes in depression symptomatology in
adults using prospective data collected in face-to-face inter-
views through a validated tool.

5. Conclusions

In summary, in a Spanish older population with MetS, the
COVID-19 pandemic lockdown was associated with a mod-
est decrease in the BDI-II score that returned to prelockdown
levels after the lockdown. The degree of lockdown was not
associated with depressive symptomatology. Further studies
are needed to clarify the mechanism beyond the potential role
of the physical environment and social interactions on men-
tal disorders during the forced home lockdown.

Data Availability

The datasets generated and analyzed during the current
study are not expected to be made available outside the core
research group, as neither participants’ consent forms nor
ethics approval included permission for open access. How-
ever, the researchers will follow a controlled data-sharing

collaboration model, as in the informed consent participants
agreed with a controlled collaboration with other investigators
for research related to the project’s aims. Therefore, investiga-
tors who are interested in this study can contact the
PREDIMED-Plus steering committee by sending a request
letter to predimed_plus_scommittee@googlegroups.com. A
data-sharing agreement indicating the characteristics of the
collaboration and data management will be completed for
the proposals that are approved by the steering committee.
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Supplemental Figure 1: flow diagram for study participants.
Abbreviations: BDI-II score: Beck Depression Inventory-II;
P-Plus: PREDIMED-Plus study. ‘Studied phases: prelockdown
(from March to December 2019), lockdown (from March to
December 2020), and postlockdown (from March to Decem-
ber 2021). Supplemental Table 1: creation of the lockdown
score. Abbreviations: P-Plus: PREDIMED-Plus. Supplemental
Table 2: mean BDI-II score across confinement phases
(n=2,312). Abbreviations: BDI-II score: Beck Depression
Inventory-II; COV: lockdown phase; POST: postlockdown
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"Data analyzed by 2-factor repeated-measures ANOVA
(P <0.05). "Between-group difference in change by the Bon-
ferroni post hoc test (P < 0.05). Supplemental Table 3: mean
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categories of total lockdown, social contact, and physical envi-
ronment dimensions during the COVID-19 pandemic. Abbre-
viations: COV: lockdown phase; PRE: prelockdown phase;
POST: postlockdown phase. ANCOVA adjusted for sex (men
or women), age at baseline (years), intervention group
(control/intervention), previous depression symptomatology
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parison to prelockdown BDI-II score (P value < 0.05). *In the
analyses, there were missing data for civil status in 5 partici-
pants (0.22%) and adherence to MedDiet in 6 participants
(0.26%). In the analyses, there were missing data for civil status
in 5 participants (0.22%) and adherence to MedDiet in 9 partic-
ipants (0.39%). Differences in changes between groups ana-
lyzed by repeated-measures ANOVA: time X total lockdown
categories, P value = 0.59; time X social contact dimension,
P value = 0.65; and time X physical environment dimension,
P value = 0.32. (Supplementary Materials)
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