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Abstract

Longitudinal studies have reported decreased mental health symptoms throughout the COVID-19 crisis, while others have
found improvements or no changes across time. However, most research was carried out in developed countries, with a high
incidence of COVID-19 and, in several cases, mandatory lockdowns. Considering that Uruguay (a developing country) had a
low COVID-19 incidence at the moment of this study and has implemented a mild lockdown, we aimed to evaluate the effect
of time and mobility (using Google mobility data) on symptoms of anxiety and depression. A longitudinal panel study with six
repeated measures was carried out to evaluate depressive (BDI-II) and anxiety (STAI-S) symptoms during the pandemic. A
decline in symptoms of anxiety and depression was found across time. Interestingly, this effect was modulated by age; a greater
difference in the symptomatology between age groups was found at the beginning of the measurements than at the end, with
the youngest reporting the most severe symptoms. Finally, we found that depressive symptoms decreased as mobility increased.
Overall, our findings indicate an improvement in mental health as quarantine passed and mobility increased but following a
different pattern depending on age. Monitoring these trajectories is imperative moving forward, especially in vulnerable groups.
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Introduction

On March 11th, 2020, COVID-19 was declared a global
pandemic, affecting countries worldwide. To date, over 188
million people have been infected and, over 4 million deaths
had been reported (WHO, 2021). One of the most affected
regions was Latin America and the Caribbean, with over 39
million confirmed cases and over 1.3 million deaths (Johns
Hopkins University, 2021). As a result of the rapid increase,
different measures have been implemented across the world
to curtail the spread of the virus, which impacted the popula-
tion’s mental health (Zhang et al., 2020).
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Uruguay, a South American country with around 3.5
million inhabitants, was an interesting case in the fight
against the pandemic. By the end of our study (first days
of October, 2020), Uruguay had only 2122 cumulative con-
firmed cases and 48 cumulative deaths, without implement-
ing lockdown, curfews, or mobility limitations, as most of
the world did. Instead, Uruguay’s government appealed
to the population’s responsibility, urging people to stay at
home (GACH, 2021). At the beginning of the outbreak,
the closure of educational institutions, cultural events, and
borders for foreign passengers was also implemented to
contain the virus. With these measures, initial outbreaks
were controlled in the country.

As the pandemic seemed under control and Uruguay
had a low incidence of the disease, several activities were
opened using protocols and the Test, Trace and Isolate
strategy (GACH, 2021) (see Fig. 1 for a timeline and cumu-
lative cases and deaths per million people). Importantly,
these events were accompanied by an optimistic discourse
that highlighted the success of the Uruguayan strategy
(Uruguay XXI, 2020) and the transition towards the “new
normality”. Regarding Uruguayan discipline and adherence
to the measures, in a survey conducted during February
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Fig.1 a the study timeline shows the data collection times (Time 1
to Time 6) and the dates when data was collected. Opening events are
marked with a broken line. Events related to leisure and sport activi-
ties and holidays are presented in the upper part of the figure, while
education opening events are presented in the lower part of the fig-
ure. WH means Winter holidays. b Cumulative confirmed COVID-

2021, most participants reported a high adherence to the
use of mask in indoor public spaces and an agreement with
the prohibition of mass gatherings; while, less than half
of the participants agreed with the stay-at-home measure
(OSEC, 2021). Even though restrictive measures were not
applied in Uruguayj, it is likely that the unpredictable nature
and duration of the crisis impact the population’s psycho-
logical health.

Several cross-sectional studies around the world have
shown a high prevalence of depression and anxiety symp-
toms during the COVID-19 crisis (Cam et al., 2021; Salari
et al., 2020). Also, in countries where strict isolation meas-
ures were not applied and the pandemic was under control,
as in the Uruguayan case, poor mental health outcomes
were observed (Lee et al., 2021). Moreover, longitudinal
studies that examined changes before and after lockdown
have found small but significant effects on mental health
symptoms. Importantly, most of these studies were carried
out in Europe, Asia, or North America.
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Few longitudinal studies evaluated the effect of lock-
down or stay-at-home orders duration. Most of these stud-
ies were carried out in countries with a high incidence of
COVID-19 and, in several cases, mandatory lockdowns.
In countries where strict measures were applied, a deterio-
ration of some dimensions of mental health (depression,
anxiety, suicidal risk and loneliness) was found across time
(Argentina (Canet-Juric et al., 2020; L6pez Steinmetz et al.,
2020), United Kingdom (UK) (Daly et al., 2020; Groarke
etal., 2021), and China (Li et al., 2021; Zhang et al., 2020)).
Moreover, an increase in depressive symptoms was found
in a 5-month follow-up in a multinational sample (Veldhuis
et al., 2021). Following a different pattern, some studies
from Spain and UK have seen an increase in depressive
symptoms throughout the lockdown (Ozamiz-Etxebarria
et al., 2020) and then a decrease when the lockdown was
lifted (Gonzalez-Sanguino et al., 2021; Pierce et al., 2021).

On the contrary, a decline in anxiety symptoms was
observed during the quarantine in Argentina (Canet-Juric
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et al., 2020; Lopez Steinmetz et al., 2021b). A similar result
was found in the UK; anxiety symptoms decreased over
time, while depressive symptoms did not change (O’Connor
et al., 2020). Another study in England found similar results;
anxiety and depressive symptoms decreased across the 20
first weeks of lockdown (Fancourt et al., 2021). In the same
vein, a Chinese study found that symptoms decreased as time
passed (Qiu et al., 2020), while another found no changes in
a four-week period (Wang et al., 2020).

In the United States (US), where measures were less
severe, it was found that distress levels rose at the begin-
ning of the outbreak and then declined some months later,
even though COVID-19 cases continued to rise in that coun-
try (Daly & Robinson, 2021; Riehm et al., 2021). Daly and
Robinson (2021) argue that this decline could be related to
lifting the restrictions in some states, which may have indi-
cated to some people that the pandemic was under control.
Finally, some studies in Ireland, US, and UK have found no
difference in symptomatology between the beginning of the
outbreak and the follow-up (Hyland et al., 2021; McGinty
et al., 2020; Shevlin et al., 2021).

Besides time, mobility data can be used to evaluate the
effect of the measures on mental health. Using Google mobil-
ity data, a study from the US assessed the impact of reduced
mobility on mental health (Devaraj & Patel, 2021). These
authors found that increased residential mobility (people stay-
ing at home) increases psychological distress, while higher
mobility related to retail and enjoyment leads to an improve-
ment in mental health indexes (Devaraj & Patel, 2021). Similar
results were found in a study in Ecuador, where mandatory
confinement was applied (Carpio-Arias et al., 2021).

As governments relax containment measures, differ-
ent impacts are expected in mental health. Evidence from
Spain, the United Kingdom, and Italy showed that people
reported negative expectations about the future and were
fearful about what was to come in the following months
(Codagnone et al., 2021).

Uruguay implemented a mild lockdown, understood as a
non-coercive lockdown (Yamamoto et al., 2020), and sev-
eral activities were opened a few months after the pandemic
started. Therefore, based on previous literature and the fact
that the lockdown was not mandatory, and activities returned
to normal quickly, we expect to find that mental health prob-
lems improve over time with different patterns depending
on age. Being young is a risk factor for mental health prob-
lems (Gustavson et al., 2018). In fact, young people’s men-
tal health was severely impacted during the pandemic (Guo
et al., 2020; Lopez Steinmetz et al., 2020). This might be
explained due to several factors. First, it is expected that
young people suffer financial uncertainty, loss of their jobs,
and dramatic changes in educational environments (online
classes) due to COVID-19 (Guo et al., 2020; Hawes et al.,
2021; Ozamiz-Etxebarria et al., 2020). Moreover, social

distancing measures could impact social relationships (Sant-
abérbara et al., 2021). Therefore, opening leisure and sport
activities might positively impact young people in two ways:
first, several jobs, particularly in the younger population,
depend on these activities (Hawes et al., 2021); second, these
activities are practiced by young people who usually benefit
from open-air physical activities and socialization (Marques
de Miranda et al., 2020). Additionally, school opening posi-
tively affect parents, particularly young-to-middle adults,
because the pandemic has placed additional stress on fami-
lies regarding homeschooling (Pelaez & Novak, 2020). On
the other hand, elderly individuals could have an increase
of fear, depression, and anxiety (Zhou et al., 2021) because
an increase in mobility increase viral circulation (Bhowmik
et al., 2021), and the elderly have a higher probability of
dying from COVID-19 (CDC, 2021).

Although it was warned that the COVID-19 pandemic
would have serious mental health consequences (Lépez
Steinmetz et al., 2021a; Salari et al., 2020), the longitudinal
evidence produced in mild-lockdown countries with low
viral circulation across the world is scarce. Moreover, most
of the evidence was produced in developed countries. To fill
this gap, we aimed to evaluate the effect of time and mobility
on symptoms of anxiety and depression in Uruguayan adults.

Methods
Participants and procedure

All procedures were in accordance with the Declaration of
Helsinki and were approved by the local Research Ethics
Committee.

To evaluate mental health during the COVID-19 crisis, a
longitudinal panel study with six repeated measures (Time
1 to Time 6) was carried out from June 1st, 2020 to October
3rd, 2020 in a non-probabilistic sample (T1: n=1051; T2:
n=470; T3: n=340; T4: n=330; T5: n=278; T6: n=232)
of adults aged >18 years from Uruguay. The study was
advertised through social networks and university communi-
cation channels. The surveys were sent to participants every
15 days (see Fig. 1 for survey dates). On the first survey,
participants could read the information sheet and provided
electronic consent. Exclusion criteria were: have had a sui-
cidal attempt and/or a psychiatric hospitalization in the last
six months and having schizophrenia, dementia, intellectual
disability, and/or Down syndrome.

Instruments
Sociodemographic and Isolation Conditions Questionnaire Par-

ticipants responded to the following sociodemographic questions:
sex (male or female), age, and socioeconomic status (INSE)
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(Llambi & Pifieyro, 2012). Participants also responded about
the type of isolation they were doing. This instrument was only
applied in the initial assessment.

Beck Depression Inventory (BDI-Il) (Beck etal., 1961) The Span-
ish version of the BDI-II was used to measure the presence of
depressive symptomatology and its severity (Sanz et al., 2003).

State-Trait Anxiety Inventory (STAI) The Spanish version of the
STAI state-anxiety subscale was used to measure state-anxiety
symptomatology (Guillén-Riquelme & Buela-casal, 2011).

Mobility Data It was obtained from Google’s COVID-19 com-
munity mobility reports (Google, 2021). These data provide
estimates of changes (compared with a baseline value from a
day between January 3rd and February 6th, 2020) in mobil-
ity patterns due to the COVID-19 pandemic at places such
as residences, workplaces, retail and leisure locations, parks,
shopping (groceries and/or pharmacies), and transit centers
(Devaraj & Patel, 2021; Google, 2021). Congruent with the
government measures stated above, we selected mobility data
from retail/recreational venues, parks and, transit and stations
and merged it by date to perform our mobility analysis.

Data analysis

Data analysis was performed with RStudio version 1.3.1. We
implemented Mixed Linear Models (MLMs) to investigate
the effect of time, isolation type, and sociodemographic vari-
ables on symptoms of anxiety and depression. All models
had the participant as a random effect. The first models had
time as a fixed effect. In the second models, isolation type
was added, and in the third models, the interaction term
between time and isolation type. The fourth models had
the following fixed effects: time, isolation type, sex, age,
and SES. In the fifth models, the interaction terms between
time and the remaining variables were added. Using Akaike
Information Criterion (AIC), the fifth models were selected
for both outcome variables. Post-hoc comparisons were per-
formed to determine the significance of pairwise contrasts
using the Tukey correction. For the interaction between time
and age, the Istrends function was used for estimating and
comparing the slopes of fitted lines, with a 0.95 confidence
level and a Tukey HSD adjustment method (Lenth, 2016).
Spearman correlations were used to see if mobility (retail
and recreation, parks, and transit and stations) changed during
the days of this study. Then, Mixed Linear Models (MLMs)
were implemented to investigate the effect of mobility, isola-
tion type, and sociodemographic variables on symptoms of
anxiety and depression. All models had the participant as a
random effect. The first models had mobility as a fixed effect.
In the second models, isolation type was added, and in the third
models, the interaction term between mobility and isolation
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type. The fourth models had the following fixed effects: mobil-
ity, isolation type, sex, age, and SES. In the fifth models, the
interaction terms between mobility and the remaining variables
were added. Using Akaike Information Criterion (AIC), the
fourth models for retail and recreation, parks, and transit and
stations were selected for both outcome variables. P-values
<0.05 were considered statistically significant.

Results
Sample characteristics

Table 1 depicts the number of participants at each time and
descriptive statistics for the sample.

Effects of time on mental health

A significant main effect of Time on depressive symptoms was
found (F(5, 1564.501)=9.952, p<.001), with participants report-
ing more depressive symptoms in Time 1 than Time 2 (p=.012),
Time 3 (p<.001), Time 4 (p<.001), Time 5 (p=.011), and Time 6
(p<.001) (Fig. 2A). In addition, an interaction between Time and
age was found (F(5, 1552.296)=5.555, p<.001). According to
the Tukey HSD comparisons, there are three groupings of slopes:
Time 1’s slope (—0.105) is significantly less than Time 4 (—0.024)
(p=.002), 5 (0.003) (p<.001), and 6 (—0.035) (p=.025); Time 2’s
slope is significantly less than Time 5 (p=.020); and Time 3’s slope
(—0.064) is not distinguished from any other (Fig. 3A). The complete
model can be found in Table 2 from supplementary information.

A significant main effect of Time on anxiety symptoms
was found (F(5, 1610.175)=3.971, p=.001), with partici-
pants reporting more anxiety symptoms in Time 1 than Time
4 (p=.040) (Fig. 2b). Also, an interaction between Time and
age was found (F (5, 1596.277)=3.577, p=.003). According
to the Tukey HSD comparisons there are two groupings of
slopes: Time 1 and 3’s slopes (—0.101 and —0.098 respec-
tively) are significantly less than Time 5 (0.042) (p =.005
and p=.019 respectively); and Time 2, 4, and 6’s slopes
(—0.052, —0.017 and — 0.084 respectively) are not distin-
guished from any other (Fig. 3b). The complete model can
be found in Table 2 from supplementary information.

Effect of mobility on depression

As our study went on, mobility started to increase, and peo-
ple stayed less at home (residentials). Correlations between
Google mobility data and days of our study (122 days) were
found: retail and recreation (r,=0.239, p=.008, N=122)
(Fig. 4a), parks (r,=0.399, p=.006, N=122) (Fig. 4b), tran-
sit and stations (r,=0.302, p < .001, N=122) (Fig. 4c). When
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Table 1 Demographic characteristics and depressive and anxiety scores

Variables T1 - n (%) Mean T2 - n (%) Mean T3 - n (%) Mean T4 - n (%) Mean T5 - n (%) Mean T6 - n (%) Mean
(SD) (SD (SD (SD (SD (SD
n 1051 470 340 330 278 232
Demographic characteristics
Sex (n in category (%))
Female 837 (79.64) 371 (78.94) 279 (82.06) 261 (79.09) 222 (79.86) 182 (78.4)
Male 214 (20.36) 99 (21.06) 61 (17.94) 69 (20.91) 56 (20.14) 50 (21.6)
Age (mean 37.45 (13.39) 37.45 (13.38) 38.24 (13.63) 38.99 (13.64) 41.12 (14.98) 42.39 (14.72)
(SD))
SES (n in category (%))
Low 364 (34.63) 164 (34.89) 113 (33.24) 110 (33.33) 93 (33.45) 82 (35.34)
Medium 343 (32.64) 155 (32.98) 107 (31.47) 106 (32.12) 93 (33.45) 69 (29.74)
High 342 (32.54) 150 (31.91) 119 (35) 113 (34.24) 91 (32.73) 81 (34.91)
Missing data 2(0.19) 1(0.21) 1(0.29) 1 (0.30) 1 (0.36)
Job status (n in category (%))
Working 707 (67.27) 334 (71.06) 234 (68.82) 240 (72.73) 197 (70.86) 160 (68.97)
Unemployed 201 (19.12) 83 (17.66) 65 (19.12) 56 (16.97) 43 (15.47) 37 (15.95)
Retired 77 (7.33) 32 (6.81) 25 (7.35) 23 (6.97) 32 (11.51) 31 (13.36)
Unemployment 66 (6.28) 21 (4.47) 16 (4.71) 11 (3.33) 6(2.16) 4(1.72)
insurance
BDI (mean 11.94 (8.90) 10.15 (8.31) 9.88 (8.11) 8.92 (7.98) 9.43 (8.64) 8.81 (8.13)
(SD))
STAI-S (mean  42.31 (12.08) 40.38 (11.59) 39.45 (12.07) 38.73 (11.59) 39.88 (12.89) 39.67 (12.93)
(SD))

SD standard deviation. n: number, SES Socioeconomical Status (participants’ scores were divided into tertiles), BDI Beck Depression Inventory,
STAI-S State-Trait Anxiety Inventory (State sub-scale)
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toms across time. Note: Error T I
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mean (SEM) E I I 2 3
a 8 <]
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g i 20
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o =
& 4 <
Q 10
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Time Time
we explored the effects of these mobility increments in the Discussion

depressive symptoms of our sample we found significant
negative main effects of mobility, with scores decreasing as
mobility: retail and recreation (F(1, 1775.758)=4.415764,
p=.036; p=-0,02536), parks (F(1, 1747.151)=10.72112,
p= .001; p=— 0,03465) and transit and stations (F(1,
1803.399)=6.715, p=.001; p=— 0.03280). Complete model
can be found in Table 3 from supplementary information.

Previous longitudinal studies about the impact of the
COVID-19 crisis on mental health across the world have
reported a decrease in symptoms of anxiety and depres-
sion across time (Canet-Juric et al., 2020; Fancourt et al.,
2021; Lopez Steinmetz et al., 2021a; O’Connor et al., 2020;
Qiu et al., 2020). However, most research was carried out
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in developed countries, where mandatory lockdowns were
implemented or in those with a high incidence of COVID-
19. Considering that at the moment of this study, Uruguay
represented an interesting case in the fight against the pan-
demic (with a low COVID-19 incidence and mild lock-
down), we aimed to evaluate the effect of time and mobility
on symptoms of anxiety and depression. To our knowl-
edge, this study is the first with six repeated measures of
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symptoms of anxiety and depression that capture changes
across time in a country with these characteristics.
Regarding depressive symptoms, an effect of time was found,
with participants reporting more symptoms in the first survey
(Time 1) than in the rest of the surveys (Time 2 to Time 6).
Something similar happened with anxiety symptoms, with par-
ticipants reporting more symptoms in Time 1 than in Time 4
(see Fig. 2). As several activities were opened since Time 2 (see
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Fig. 1 for a timeline), and national authorities started to highlight
the success of Uruguay in the fight against COVID-19 (Uruguay
XX1, 2020), a reduction in these symptoms could be related to a
decrease in people’s fear of infection and less uncertainty about
the future. Moreover, this optimistic atmosphere could lead to
the idea that the pandemic was under control and normality was
being restored (Daly & Robinson, 2021). This could have led
people to started spending time doing leisure activities, leading to
an increase in mobility and a decrease in symptomatology. Inter-
estingly, we corroborate this effect; depressive scores decreased
as mobility to retails and recreation, parks, and transit and sta-
tions areas increased. The decrease in symptomatology across
time is also consistent with a previous study in UK reporting that
mental health problems decreased after the initial stress of the
pandemic (Daly et al., 2020). This decline also follows the pat-
tern that generally appeared in response to traumatic and stressful
situations (Infurna & Luthar, 2018). Monitoring these symptoms
is fundamental, as a fluctuation in mental distress is expected as
the pandemic continues (Riehm et al., 2021).

Interestingly, the effect of time in symptoms of anxi-
ety and depression was modulated by age. For depressive
symptoms, the differences in symptomatology between age
groups were greater in Time 1 than in Time 4, 5, and 6, with
the youngest reporting the most severe symptoms. In addi-
tion, this difference was greater in Time 2 than in Time 5.
For anxiety symptoms, the differences in symptomatology
were greater in Time 1 and 3 than in Time 5. The COVID-19
crisis severely limited social interactions in all age groups
(Gruber et al., 2021). As peer interaction is vital in younger
people (Benke et al., 2020), and vulnerability to mental
health issues is greater in this population (Weinberger et al.,
2018), it is not surprising that the youngest were the most
affected by the isolation. A most pronounced rise in levels
of mental distress at the beginning of the pandemic in the
youngest has already been reported in the context of the
COVID-19 crisis (Pierce et al., 2021). This rise declined
later as several activities opened and especially the youngest
started to attend events related to leisure and sports activi-
ties (see Fig. 1 for a timeline). Additionally, winter started
hindering that older people stay outside. Besides, the gov-
ernment highlights the need to stay inside, especially to the
oldest, who had the greater risk of being infected.

Limitations

The findings of this study have to be seen in light of some
limitations. First, data were obtained using a non-probabil-
istic sample limiting the results’ generalizability. Second,
losses to follow-up might have affected some sample char-
acteristics. Third, data were collected through an online
survey; therefore, selection biases might have operated.
Finally, given that MLM was used to analyze the data,
non-linear associations may not be detected.

Conclusions

This is the first longitudinal study with six measurements that
evaluate mental health in a developing country such as Uru-
guay, with low COVID-19 incidence and a mild lockdown. Our
data showed a decline in symptoms of anxiety and depression
across time that follows a different pattern depending on age
and correlated with mobility (in the case of depressive symp-
toms). These findings highlight the need to continue monitor-
ing the levels of mental distress in the population to respond
quickly and treat the symptoms that appeared. Finally, it is
necessary to be aware that specific population sub-groups (e.g.,
different age groups) could experience the crisis differently,
leading to distinct clinical approach strategies.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12144-022-03460-w.

Acknowledgements Special thanks to all the volunteers who partici-
pated in the research. We thank Taylor Rega for reviewing the article.

Authors’ contributions All authors contributed to the study conception,
design, material preparation, and data collection. Analysis was per-
formed by Gabriela Fernandez-Theoduloz and Valentina Paz. The draft
of the manuscript was written by Gabriela Fernandez-Theoduloz and
Valentina Paz and all authors read and approved the final manuscript.

Data availability Data and materials that support the findings of this
study are available from the corresponding author upon reasonable
request.

Code availability Code is available from the corresponding author upon
reasonable request.

Declarations

Ethics approval This study was performed in line with the principles
of the Declaration of Helsinki. Approval was granted by the local
Research Ethics Committee.

Consent to participate Informed consent was obtained from all patients
included in the study.

Conflicts of interest The authors declare that they have no conflict of
interest.

References

Benke, C., Autenrieth, L. K., Asselmann, E., & Pané-Farré, C. A.
(2020). Stay-at-home orders due to the COVID-19 pandemic are
associated with elevated depression and anxiety in younger, but
not older adults: results from a nationwide community sample of
adults from Germany. Psychological Medicine, 1-2. https://doi.
org/10.1017/S0033291720003438.

Beck, A. T., Ward, C., & Mendelson, M. (1961). Beck depression
inventory (BDI). Arch Gen Psychiatry, 4(6), 561-571.

@ Springer


https://doi.org/10.1007/s12144-022-03460-w
https://doi.org/10.1017/S0033291720003438
https://doi.org/10.1017/S0033291720003438

Current Psychology

Bhowmik, T., Tirtha, S. D., Iraganaboina, N. C., & Eluru, N. (2021). A
comprehensive analysis of COVID-19 transmission and mortality
rates at the county level in the United States considering socio-
demographics, health indicators, mobility trends and health care
infrastructure attributes. PLoS One, 16(4), €0249133. https://doi.
org/10.1371/journal.pone.0249133

Cam, H. H., Ustuner Top, F., & Kuzlu Ayyildiz, T. (2021). Impact
of the COVID-19 pandemic on mental health and health-related
quality of life among university students in Turkey. Current Psy-
chology. https://doi.org/10.1007/s12144-021-01674-y

Canet-Juric, L., Andrés, M. L., del Valle, M., Lopez-Morales, H., Pod,
F.,, Galli, J. 1., Yerro, M., & Urquijo, S. (2020). A longitudinal
study on the emotional impact cause by the COVID-19 pandemic
quarantine on general population. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.565688.

Carpio-Arias, T. V., Piedra, S., Nicolalde-Cifuentes, T. M., Mogrovejo-
Arias, D. C., Padilla-Samaniego, M. V., Tapia-Veloz, E. C., &
Vinueza-Veloz, M. F. (2021). Effects of mobility restrictions on
mental health among young adults in the context of COVID-19
pandemic. A cross-sectional study (pre-print). Research Square.
https://doi.org/10.21203/rs.3.rs-279518/v2

CDC (2021). Risk for COVID-19 Infection, Hospitalization, and Death
By Age Group. Retrieved June 29, 2021, from https://www.cdc.
gov/coronavirus/2019-ncov/covid-data/investigations-discovery/
hospitalization-death-by-age.html

Codagnone, C., Bogliacino, F., Gémez, C., Folkvord, F., Liva, G.,
Charris, R., Montealegre, F., Lupiafiez Villanueva, F., & Vel-
tri, G. A. (2021). Restarting “Normal” life after Covid-19 and
the lockdown: Evidence from Spain, the United Kingdom,
and Italy. Social Indicators Research. https://doi.org/10.1007/
s11205-021-02697-5

Daly, M., & Robinson, E. (2021). Psychological distress and adaptation
to the COVID-19 crisis in the United States. Journal of Psychiat-
ric Research, 136, 603-609. https://doi.org/10.1016/j.jpsychires.
2020.10.035

Daly, M., Sutin, A., & Robinson, E. (2020). Longitudinal changes in
mental health and the COVID-19 pandemic: Evidence from the
UK Household Longitudinal Study. Psychological Medicine.
https://doi.org/10.1017/S0033291720004432

Devaraj, S., & Patel, P. C. (2021). Change in psychological distress in
response to changes in reduced mobility during the early 2020
COVID-19 pandemic: Evidence of modest effects from the U.S.
Social Science & Medicine, 270, 113615. https://doi.org/10.
1016/j.socscimed.2020.113615

Fancourt, D., Steptoe, A., & Bu, F. (2021). Trajectories of anxiety and
depressive symptoms during enforced isolation due to COVID-19
in England: A longitudinal observational study. The Lancet Psy-
chiatry, 8(2), 141-149. https://doi.org/10.1016/S2215-0366(20)
30482-X

GACH (2021). Informe: Andlisis de situacién de la Epidemia en Uru-
guay al 18 de enero. Retrieved June 29, 2021, from https://medios.
presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/analisis_
situacion_final_18_01_21.pdf

Gonzalez-Sanguino, C., Ausin, B., Castellanos, M. A., Saiz, J., &
Muiioz, M. (2021). Mental health consequences of the Covid-19
outbreak in Spain. A longitudinal study of the alarm situation and
return to the new normality. Progress in Neuro-Psychopharma-
cology and Biological Psychiatry, 107, 110219. https://doi.org/
10.1016/j.pnpbp.2020.110219

Google (2021). Community Mobility Reports. Retrieved March 20,
2021, from https://www.google.com/covid19/mobility/

Groarke, J. M., McGlinchey, E., McKenna-Plumley, P. E., Berry, E.,
Graham-Wisener, L., & Armour, C. (2021). Examining temporal
interactions between loneliness and depressive symptoms and the
mediating role of emotion regulation difficulties among UK resi-
dents during the COVID-19 lockdown: Longitudinal results from

@ Springer

the COVID-19 psychological wellbeing study. Journal of Affective
Disorders, 285, 1-9. https://doi.org/10.1016/j.jad.2021.02.033

Gruber, J., Prinstein, M. J., Clark, L. A., Rottenberg, J., Abramowitz, J.
S., Albano, A. M., Aldao, A., Borelli, J. L., Chung, T., Davila, J.,
Forbes, E. E., Gee, D. G., Hall, G. C. N., Hallion, L. S., Hinshaw,
S. P, Hofmann, S. G., Hollon, S. D., Joormann, J., Kazdin, A. E.,
... Weinstock, L. M. (2021). Mental health and clinical psycho-
logical science in the time of COVID-19: Challenges, opportuni-
ties, and a call to action. American Psychologist, 76(3), 409-426.
https://doi.org/10.1037/amp0000707.

Guillén-Riquelme, A., & Buela-casal, G. (2011). Actualizacion psico-
métrica y funcionamiento diferencial de los items en el State Trait
Anxiety Inventory (STAI). Psicothema, 23(3), 510-515.

Guo, Y., Cheng, C., Zeng, Y., Li, Y., Zhu, M., Yang, W., Xu, H., Li,
X., Leng, J., Monroe-Wise, A., & Wu, S. (2020). Mental health
disorders and associated risk factors in quarantined adults during
the COVID-19 outbreak in China: Cross-sectional study. Journal
of Medical Internet Research, 22(8), 1-8. https://doi.org/10.2196/
20328

Gustavson, K., Knudsen, A. K., Nesvag, R., Knudsen, G. P., Vollset, S.
E., & Reichborn-Kjennerud, T. (2018). Prevalence and stability of
mental disorders among young adults: Findings from a longitu-
dinal study. BMC Psychiatry, 18(1), 65. https://doi.org/10.1186/
s12888-018-1647-5

Hawes, M. T., Szenczy, A. K., Klein, D. N., Hajcak, G., & Nelson,
B. D. (2021). Increases in depression and anxiety symptoms in
adolescents and young adults during the COVID-19 pandemic.
Psychological Medicine, 1-9. https://doi.org/10.1017/S0033
291720005358.

Hyland, P., Shevlin, M., Murphy, J., McBride, O., Fox, R., Bondjers,
K., Karatzias, T., Bentall, R. P., Martinez, A., & Valliéres, F.
(2021). A longitudinal assessment of depression and anxiety in the
Republic of Ireland before and during the COVID-19 pandemic.
Psychiatry Research, 300, 113905. https://doi.org/10.1016/j.psych
res.2021.113905

Infurna, F. J., & Luthar, S. S. (2018). Re-evaluating the notion that
resilience is commonplace: A review and distillation of direc-
tions for future research, practice, and policy. Clinical Psychology
Review, 65, 43-56. https://doi.org/10.1016/j.cpr.2018.07.003

Johns Hopkins University (2021). COVID-19 Map - Johns Hopkins
Coronavirus Resource Center. Retrieved June 29, 2021, from
https://coronavirus.jhu.edu/map.html

Lee, H.-S., Dean, D., Baxter, T., Griffith, T., & Park, S. (2021). Deteri-
oration of mental health despite successful control of the COVID-
19 pandemic in South Korea. Psychiatry Research, 295, 113570.
https://doi.org/10.1016/j.psychres.2020.113570

Lenth, R. V. (2016). Least-squares means: The R package Ismeans.
Journal of Statistical Software, 69(1), 10.18637/jss.v069.i01.

Li, Y., Zhao, J., Ma, Z., McReynolds, L. S., Lin, D., Chen, Z., Wang, T.,
Wang, D., Zhang, Y., Zhang, J., Fan, F., & Liu, X. (2021). Mental
health among college students during the COVID-19 pandemic in
China: A 2-wave longitudinal survey. Journal of Affective Disorders,
281, 597-604. https://doi.org/10.1016/j.jad.2020.11.109

Llambi, C., & Pifeyro, L. (2012). Indice de Nivel Socioeconémico.
Retrieved March 29, 2021, from https://cinve.org.uy/wp-content/
uploads/2012/12/Indice-de-nivel-socioecondmico.pdf

Lépez Steinmetz, L. C., Dutto Florio, M. A., Leyes, C. A., Fong, S. B.,
Rigalli, A., & Godoy, J. C. (2020). Levels and predictors of depres-
sion, anxiety, and suicidal risk during COVID-19 pandemic in
Argentina: The impacts of quarantine extensions on mental health
state. Psychology, Health and Medicine, 00(00), 1-17. https://doi.
org/10.1080/13548506.2020.1867318

Lépez Steinmetz, L. C., Fong, S. B., & Godoy, J. C. (2021a). Longitudi-
nal evidence on mental health changes of college students with and
without mental disorder background during the Argentina’s lengthy
mandatory quarantine. Progress in Neuro-Psychopharmacology and


https://doi.org/10.1371/journal.pone.0249133
https://doi.org/10.1371/journal.pone.0249133
https://doi.org/10.1007/s12144-021-01674-y
https://doi.org/10.3389/fpsyg.2020.565688
https://doi.org/10.21203/rs.3.rs-279518/v2
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html
https://doi.org/10.1007/s11205-021-02697-5
https://doi.org/10.1007/s11205-021-02697-5
https://doi.org/10.1016/j.jpsychires.2020.10.035
https://doi.org/10.1016/j.jpsychires.2020.10.035
https://doi.org/10.1017/S0033291720004432
https://doi.org/10.1016/j.socscimed.2020.113615
https://doi.org/10.1016/j.socscimed.2020.113615
https://doi.org/10.1016/S2215-0366(20)30482-X
https://doi.org/10.1016/S2215-0366(20)30482-X
https://medios.presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/analisis_situacion_final_18_01_21.pdf
https://medios.presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/analisis_situacion_final_18_01_21.pdf
https://medios.presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/analisis_situacion_final_18_01_21.pdf
https://doi.org/10.1016/j.pnpbp.2020.110219
https://doi.org/10.1016/j.pnpbp.2020.110219
https://www.google.com/covid19/mobility/
https://doi.org/10.1016/j.jad.2021.02.033
https://doi.org/10.1037/amp0000707
https://doi.org/10.2196/20328
https://doi.org/10.2196/20328
https://doi.org/10.1186/s12888-018-1647-5
https://doi.org/10.1186/s12888-018-1647-5
https://doi.org/10.1017/S0033291720005358
https://doi.org/10.1017/S0033291720005358
https://doi.org/10.1016/j.psychres.2021.113905
https://doi.org/10.1016/j.psychres.2021.113905
https://doi.org/10.1016/j.cpr.2018.07.003
https://coronavirus.jhu.edu/map.html
https://doi.org/10.1016/j.psychres.2020.113570
https://doi.org/10.1016/j.jad.2020.11.109
https://cinve.org.uy/wp-content/uploads/2012/12/Indice-de-nivel-socioecon%C3%B3mico.pdf
https://cinve.org.uy/wp-content/uploads/2012/12/Indice-de-nivel-socioecon%C3%B3mico.pdf
https://doi.org/10.1080/13548506.2020.1867318
https://doi.org/10.1080/13548506.2020.1867318

Current Psychology

Biological Psychiatry, 110, 110308. https://doi.org/10.1016/j.pnpbp.
2021.110308

Lépez Steinmetz, L. C., Leyes, C. A., Dutto Florio, M. A., Fong, S. B.,
Lépez Steinmetz, R. L., & Godoy, J. C. (2021b). Mental health
impacts in argentinean college students during COVID-19 quar-
antine. Frontiers in Psychiatry, 12. https://doi.org/10.3389/fpsyt.
2021.557880

Marques de Miranda, D., da Silva Athanasio, B., Sena Oliveira, A. C., &
Simoes-e-Silva, A. C. (2020). How is COVID-19 pandemic impact-
ing mental health of children and adolescents? International Journal
of Disaster Risk Reduction, 51, 101845. https://doi.org/10.1016/].
ijdrr.2020.101845

McGinty, E. E., Presskreischer, R., Anderson, K. E., Han, H., & Barry, C.
L. (2020). Psychological distress and COVID-19-related stressors
reported in a longitudinal Cohort of US adults in April and July
2020. JAMA, 324(24), 2555. https://doi.org/10.1001/jama.2020.
21231

O’Connor, R. C., Wetherall, K., Cleare, S., McClelland, H., Melson, A.
J., Niedzwiedz, C. L., O’Carroll, R. E., O’Connor, D. B., Platt, S.,
Scowcroft, E., Watson, B., Zortea, T., Ferguson, E., & Robb, K. A.
(2020). Mental health and well-being during the COVID-19 pan-
demic: Longitudinal analyses of adults in the UK COVID-19 Mental
Health & Wellbeing study. The British Journal of Psychiatry, 1-8.
https://doi.org/10.1192/bjp.2020.212

OSEC (2021). Percepcion de riesgo, de la efectividad de medidas y
adherencia a las medidas. Retrieved March 30, 2022, from https://
medios.presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/
informe_observatorio_socioeconomico.pdf

Ozamiz-Etxebarria, N., Dosil-Santamaria, M., Picaza-Gorrochategui,
M., & Idoiaga-Mondragon, N. (2020). Niveles de estrés, ansiedad y
depresion en la primera fase del brote del COVID-19 en una muestra
recogida en el norte de Espafia. Cadernos de Saiide Piiblica, 36(4).
https://doi.org/10.1590/0102-311x00054020

Pelaez, M., & Novak, G. (2020). Returning to school: Separation prob-
lems and anxiety in the age of pandemics. Behavior Analysis in Prac-
tice, 13(3), 521-526. https://doi.org/10.1007/s40617-020-00467-2

Pierce, M., McManus, S., Hope, H., Hotopf, M., Ford, T., Hatch, S. L.,
John, A., Kontopantelis, E., Webb, R. T., Wessely, S., & Abel, K.
M. (2021). Mental health responses to the COVID-19 pandemic:
A latent class trajectory analysis using longitudinal UK data. The
Lancet Psychiatry. https://doi.org/10.1016/S2215-0366(21)00151-6

Qiu, J., Shen, B., Zhao, M., Wang, Z., Xie, B., & Xu, Y. (2020). A
nationwide survey of psychological distress among Chinese people
in the COVID-19 epidemic: Implications and policy recommenda-
tions. General Psychiatry, 33(2), e100213. https://doi.org/10.1136/
gpsych-2020-100213

Riehm, K. E., Holingue, C., Smail, E. J., Kapteyn, A., Bennett, D., Thrul,
J., Kreuter, F., McGinty, E. E., Kalb, L. G., Veldhuis, C. B., John-
son, R. M., Fallin, M. D., & Stuart, E. A. (2021). Trajectories of
mental distress among U.S. adults during the COVID-19 pandemic.
Annals of Behavioral Medicine, 55(2), 93—102. https://doi.org/10.
1093/abm/kaaal26

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor,
S., Mohammadi, M., Rasoulpoor, S., & Khaledi-Paveh, B. (2020).
Prevalence of stress, anxiety, depression among the general popu-
lation during the COVID-19 pandemic: A systematic review and
meta-analysis. Globalization and Health, 16(1), 57. https://doi.org/
10.1186/$12992-020-00589-w

Santabérbara, J., Lasheras, I., Lipnicki, D. M., Bueno-Notivol, J., Pérez-
Moreno, M., Lépez-Antén, R., De la Camara, C., Lobo, A., &

Gracia-Garcia, P. (2021). Prevalence of anxiety in the COVID-19
pandemic: An updated meta-analysis of community-based studies.
Progress in Neuro-Psychopharmacology and Biological Psychiatry,
109, 110207. https://doi.org/10.1016/j.pnpbp.2020.110207

Sanz, J., Perdigén, A. L., & Vazquez, C. (2003). Adaptacion espaiiola
del Inventario para la Depresion de Beck-II (BDI-II): 2 . Propie-
dades psicométricas en poblacién general. Clinica y Salud, 14(3),
249-280.

Shevlin, M., Butter, S., McBride, O., Murphy, J., Gibson-Miller, J.,
Hartman, T. K., Levita, L., Mason, L., Martinez, A. P., McKay, R.,
Stocks, T. V. A., Bennett, K., Hyland, P., & Bentall, R. P. (2021).
Refuting the myth of a ‘tsunami’ of mental ill-health in populations
affected by COVID-19: Evidence that response to the pandemic
is heterogeneous, not homogeneous. Psychological Medicine, 1-9.
https://doi.org/10.1017/S0033291721001665

Uruguay XXI (2020). Uruguay’s successful response to COVID-19 makes
headlines around the world. Retrieved June 29, 2021, from https://
www.uruguayxxi.gub.uy/en/news/article/la-exitosa-respuesta-de-
uruguay-ante-el-covid-19-es-noticia-en-el-mundo/

Veldhuis, C. B., Nesoff, E. D., McKowen, A. L. W,, Rice, D. R., Gho-
neima, H., Wootton, A. R., Papautsky, E. L., Arigo, D., Goldberg, S.,
& Anderson, J. C. (2021). Addressing the critical need for long-term
mental health data during the COVID-19 pandemic: Changes in
mental health from April to September 2020. Preventive Medicine,
146, 106465. https://doi.org/10.1016/j.ypmed.2021.106465

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., McIntyre, R. S., Choo, F. N.,
Tran, B., Ho, R., Sharma, V. K., & Ho, C. (2020). A longitudinal
study on the mental health of general population during the COVID-
19 epidemic in China. Brain, Behavior, and Immunity, 87, 40—48.
https://doi.org/10.1016/j.bbi.2020.04.028

Weinberger, A. H., Gbedemah, M., Martinez, A. M., Nash, D., Galea, S.,
& Goodwin, R. D. (2018). Trends in depression prevalence in the
USA from 2005 to 2015: widening disparities in vulnerable groups.
Psychological Medicine, 48(8), 1308-1315. https://doi.org/10.1017/
S0033291717002781

WHO (2021). WHO Coronavirus Disease (COVID-19) Dashboard.
Retrieved June 29, 2021, from https://covid19.who.int/

Yamamoto, T., Uchiumi, C., Suzuki, N., Yoshimoto, J., & Murillo-Rod-
riguez, E. (2020). The psychological impact of ‘Mild Lockdown’ in
Japan during the COVID-19 Pandemic: A nationwide survey under a
declared state of emergency. International Journal of Environmental
Research and Public Health, 17(24), 9382. https://doi.org/10.3390/
ijerph17249382

Zhang, Y., Zhang, H., Ma, X., & Di, Q. (2020). Mental health prob-
lems during the COVID-19 pandemics and the mitigation effects of
exercise: A longitudinal study of college students in China. Infer-
national Journal of Environmental Research and Public Health,
17(10), 3722. https://doi.org/10.3390/ijerph17103722

Zhou, R., Chen, H., Zhu, L., Chen, Y., Chen, B., Li, Y., Chen, Z.,
Zhu, H., & Wang, H. (2021). Mental health status of the elderly
Chinese population during COVID-19: An online cross-sectional
study. Frontiers in Psychiatry, 12. https://doi.org/10.3389/fpsyt.
2021.645938.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.pnpbp.2021.110308
https://doi.org/10.1016/j.pnpbp.2021.110308
https://doi.org/10.3389/fpsyt.2021.557880
https://doi.org/10.3389/fpsyt.2021.557880
https://doi.org/10.1016/j.ijdrr.2020.101845
https://doi.org/10.1016/j.ijdrr.2020.101845
https://doi.org/10.1001/jama.2020.21231
https://doi.org/10.1001/jama.2020.21231
https://doi.org/10.1192/bjp.2020.212
https://medios.presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/informe_observatorio_socioeconomico.pdf
https://medios.presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/informe_observatorio_socioeconomico.pdf
https://medios.presidencia.gub.uy/llp_portal/2021/GACH/INFORMES/informe_observatorio_socioeconomico.pdf
https://doi.org/10.1590/0102-311x00054020
https://doi.org/10.1007/s40617-020-00467-2
https://doi.org/10.1016/S2215-0366(21)00151-6
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1093/abm/kaaa126
https://doi.org/10.1093/abm/kaaa126
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1016/j.pnpbp.2020.110207
https://doi.org/10.1017/S0033291721001665
https://www.uruguayxxi.gub.uy/en/news/article/la-exitosa-respuesta-de-uruguay-ante-el-covid-19-es-noticia-en-el-mundo/
https://www.uruguayxxi.gub.uy/en/news/article/la-exitosa-respuesta-de-uruguay-ante-el-covid-19-es-noticia-en-el-mundo/
https://www.uruguayxxi.gub.uy/en/news/article/la-exitosa-respuesta-de-uruguay-ante-el-covid-19-es-noticia-en-el-mundo/
https://doi.org/10.1016/j.ypmed.2021.106465
https://doi.org/10.1016/j.bbi.2020.04.028
https://doi.org/10.1017/S0033291717002781
https://doi.org/10.1017/S0033291717002781
https://covid19.who.int/
https://doi.org/10.3390/ijerph17249382
https://doi.org/10.3390/ijerph17249382
https://doi.org/10.3390/ijerph17103722
https://doi.org/10.3389/fpsyt.2021.645938
https://doi.org/10.3389/fpsyt.2021.645938

	Longitudinal changes in depression and anxiety during COVID-19 crisis in Uruguay
	Abstract
	Introduction
	Methods
	Participants and procedure
	Instruments
	Data analysis

	Results
	Sample characteristics
	Effects of time on mental health
	Effect of mobility on depression

	Discussion
	Limitations

	Conclusions
	Acknowledgements 
	References


