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ABSTRACT

The study’s objective is to evaluate, through an online questionnaire, the anxiety levels, suicidal
thoughts, and sleep quality during the COVID-19 pandemic period with 988 participants from Colombia,
Brazil, and Portugal. In these countries, 2.1 % of the subjects presented with mild anxiety, 85.5 % had
moderate anxiety, 12 % ranged from moderate to severe, and 0.3 % had an extremely severe anxiety
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S::gg;ia; level. Suicidal thoughts were found in 57 % of the participants: 31.1 % moderate, 9.7 % serious to severe,
COVID-19. and 2.2 % extremely severe. Regarding sleep, 14 % had good sleep quality, 53.5 % poor sleep quality, and
32.5% possible sleep disorders. The difference between anxiety and suicidal ideation values between
countries was not significant, but there is a significant difference between the distribution of sleep
quality values among countries. The differences are appreciated mainly between adolescents (< 22
years) and people of other ages. Colombia differs from Brazil and Portugal in terms of sleep quality. In
addition to the health problems brought by the COVID-19 pandemic, this study showed that the
adolescent population in countries of the South American continent is more vulnerable to psychological
and sleep quality impacts.
RESUMEN
Palabras El objetivo del estudio fue evaluar, a través de un cuestionario en linea, aspectos relacionados con los
clave: niveles de ansiedad, pensamientos suicidas y calidad del suefio durante el periodo pandémico del covid-
'm_pacfo_ 19 en tres paises con 988 participantes de Colombia, Brasil y Portugal. El 2,1 % de los sujetos presentd
PS'FOIOg'CO; ansiedad leve, el 85,5 % niveles moderados, el 12 % oscilé entre moderado y severo y el 0,3 % presentd
(s:jggzt-j de un nivel de ansiedad extremo. El pensamiento suicida se encontré al nivel del 57 %; 31,1 % moderada,
Pandelmia; 9,7 % marcada severa y 2,2 % extrema. En cuanto al suefo, el 14 % tenia buena calidad de suefio, el

COVID-19. 53,5 % mala calidad y el 32,5 % posibles trastornos del suefio. La diferencia entre los valores de ansiedad
e ideacidn suicida entre paises no fue significativa. Sin embargo, existe una diferencia significativa entre
la distribucion de los valores de calidad del suefio entre paises. Las diferencias se dan principalmente
entre adolescentes (< 22 afios) y otras edades. Colombia se diferencia de Brasil y Portugal en términos
de calidad del suefio. Ademas de los problemas de salud que trajo la pandemia del covid-19, este estudio
mostré que la poblacién adolescente es mas vulnerable a los impactos psicoldgicos y en la calidad del
suefio en paises del continente sudamericano.
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INTRODUCCION

On March 11, 2020, COVID-19 (a disease caused by
the new SARS-CoV-2 coronavirus) was raised to the
highest level of alert by the World Health
Organization (WHO), being recognized as a public
health emergency of international importance and
declared a pandemic. The confrontation with
COVID-19 has placed our society in an atypical
context to our ordinary routines. Each person, each
family, each country has dealt with the pandemic
differently. Outbreaks of COVID-19 in several
countries and regions of the world led its leaders to
take protective measures, including social isolation
(physical distance) in the control of community
transmission. Because it is an emerging disease,
many studies are still being carried out, and new
guidelines and recommendations from the WHO!
appear daily.

COVID-19 is already present in all continents, and
the countries have adopted measures of physical
isolation and stoppage of non-essential activities
that already exceed 30 days. The number of deaths
has passed 200 thousand worldwide. The three
countries (Brazil, Colombia, and Portugal) included
in the present study had 114,715, 8,613, and 26,182
thousand confirmed cases as of May 7, 2020,
respectively?. To date, there is no vaccine or specific
medication to prevent or treat Covid-19, and the
social policies adopted are inherent to each culture
and development level. How the population faces
the current scenario and the psychological impacts
that this pandemic can cause are still uncertain®.
However, the WHO Department of Mental Health
and Substance Use and even other researchers*
recognize that this moment of crisis is creating stress
in the entire population and have prepared a
document with messages that can be used in mental
support and psychosocial well-being
communications to different target groups during
the outbreak®.

Negative feelings and emotions such as fear,
sadness, anger, changes in routine, excessive news
about the pandemic, and the economic, social, and
political consequences are factors that can cause
emotional discomfort leading to stress and anxiety®.

Anxiety is experienced by each individual in a
particular way and is related to their experiences.
For Peregrino” the differentiation between anxiety
and fear is not as evident as it may seem. For
Andrade and Gorenstein®, the state of anxiety is
conceptualized as a transient emotional state or
condition of the human organism characterized by
unpleasant feelings of tension and apprehension,
consciously perceived, and by an increase in the
activity of the autonomic nervous system. These
feelings, in turn, can interfere with an individual’s
sleep quality.

Researchers have already shown that people with
sleep disorders have excessive daytime sleepiness
and changes in cognitive performance®'®, while
good sleep quality improves immunity to viral
infection?. Studies of circadian rhythms have
already revealed that poor sleep habits, eating
patterns, physical activity, and diet can
desynchronize our biological clock and contribute to
metabolic problems such as obesity and
diabetes'>13, as well as mood changes!*. Even more
worrying data were found in the studies by Castro
and collaborators?®; individuals with ARMS (mental
states of risk for developing psychoses and bipolar
disorder) exhibit changes in the activity-rest rhythm
and probably in the patterns of the sleep-wake cycle
when compared to healthy individuals. This
circadian dysfunction can also appear early in the
pathogenesis of some neurological diseases such as
Alzheimer’s®®.

Another worrying psychological impact is suicidal
thoughts. Researchers warn of actions to mitigate
possible unintended consequences for suicide
prevention and point out that economic crises are
generally associated with higher suicide rates than
periods of relative prosperity!’'8. The empirical
evidence found daily suggests that several problems
can lead to suicide and, to combat it in times of
pandemic, it must be identified in the ideation
phase®®.

Studies have shown that large outbreaks of new or
severe infectious diseases are associated with levels
of anxiety that can be much higher than the risk of
infection or mortality from infection?°. In addition to
the health problems associated with the COVID-19
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pandemic, it brings symptoms of anxiety?>?2, anxiety

and depression?*?*, and a significant psychological
or mental impact?>2°,

On the other hand, it is now known that
psychological well-being and sleep quality are
affected by several factors, including financial
burden, family support, social support, and social
capital?”’. Recent studies have investigated the
influence of social factors on mental health?®, but
there is little research on the relationship between
social capital and health?.

To assess the psychological impact and sleep quality
during the COVID-19 pandemic period, the present
study involved individuals from three countries in
completing an online questionnaire that addressed
anxiety levels, suicidal thoughts, and sleep quality.
Another critical, exploratory hypothesis is the
significant difference between suicidal ideation,
anxiety, and sleep quality between men and women
and in various age groups.

MATERIALS AND METHODS
Kind of investigation

Snowball sampling was used. The study was
guantitative and exploratory. The instruments were
created in Google Forms and sent via e-mail,
WhatsApp, and Facebook. The study ran from
4/17/2020 to 6/6/2020 (1:49 pm) during a period of
physical isolation for countries in the COVID-19
pandemic.

Participants

Nine hundred ninety-eight people aged between 18
and 74 years participated in this study. Participants
under the age of 18 and those not residing in Brazil,
Colombia, or Portugal were excluded. We
established four groups by age (Table 1), 22.5 % men
and 77.5 % women. The sample was distributed by
country: Brazil (26.9%), Portugal (26 %), and
Colombia (47.1 %) (Table 1).

Instruments

Portuguese versions were administered to Brazil
and Portugal and a Spanish version to Colombia. We
verified the semantic adjustment of the different
versions. The validity criteria of the instruments are
reported below.

Zung Self-Rating Anxiety Scale-15 (SAS-15): SAS is a
measure designed by Zung in 1971 that quantifies
the levels of anxiety-related symptoms®°. It is a self-
administered questionnaire that originally had 20
items; each item is rated on a scale of 1 to 4 (none
of the time, some of the time, good part of the time,
and most of the time). Since its inception, the scale
has been used by the scientific community and is
currently employed in studies of the COVID-19
pandemic situation?"?2, This questionnaire was
previously validated in both languages3!3. In the
present study, the average of the total score is
obtained for the SAS-15 intervals (< 1= normal;
1.01-2 = mild to moderate; 2.01-3 = serious to
severe; 3.01-4 = extremely severe).

Exploratory Factor Analysis (EFA) reduced the Scale
to 15 factors, with an appropriate psychometric
adjustment in both versions (Portuguese and
Spanish). Cronbach’s alpha (a) in general was a =
0.849 with KMO = 0.904, Bartlett’s test of sphericity
was X?(105) = 3901.807; p < 0.01, and the total
variance explained with a single identified factor
was 33.4%. This information confirms a good
psychometric adjustment of the SAS-15.

The psychometric behavior of the questionnaires by
language was as follows: Portuguese (N =523): a =
0.845; KMO = 0.885; Bartlett’s sphericity: X?(105) =
2340.913, p < 0.01; total explained variance =
33.92 %. Spanish (N = 465): a = 0.858; KMO = 0.901;
Bartlett’s sphericity: X?(105) = 1922.645, p < 0.01;
total explained variance = 34.64%.

Okasha’s Suicidality Scale (0OSS) (1981): It consists
of four items rated on a Likert scale from 1 to 4
(never, sometimes, usually, and always). In the
present study, the average of the total score to
obtain suicidality intervals is defined in the
parentheses (< 1= normal; 1.01-2 = mild to
moderate; 2.01-3 = serious to severe; 3.01-4 =
extremely severe). This study is believed to be the
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first formal one to report statistical validity for the
Portuguese language. For Colombian Spanish, there
are already previous validation reports3?. The
general EFA is as follows: o = 0.85; KMO = 0.769;
Bartlett’s sphericity: X?(6) = 2159.354, p <0.01; total
explained variance = 71.51 %. A good psychometric
adjustment is verified.

The psychometric behavior of the instruments by
language was as follows: Portuguese (N = 523): a =
0.845; KMO = 0.742; Bartlett’s sphericity: X?(6) =
1160.947, p < 0.01; total explained variance =
70.63 %. Spanish (N = 465): a = 0.865; KMO = 0.787;
Bartlett’s sphericity: X?(6) = 1018.349; p < 0.01; total
explained variance = 72.58%.

Pittsburgh Sleep Quality Index (PSQI): The PSQl is a
guestionnaire widely used in the scientific
community, validated in several languages. It
contains a total of 19 questions, grouped into ten
themes/areas. The 19 questions come together to
form seven areas (subjective sleep quality, sleep
latency, sleep duration, sleep efficiency, sleep
disturbance, sleep medication, dysfunction during
the day) with their relevant score, each showing an
interval between 0 and 3 points. In all cases, a score
of “0” indicates ease, while a score of “3” indicates
serious difficulty within the respective area. The
score for the seven areas is finally added to obtain a
total PSQl score, which ranges from 0 to 21 points,
with “0” indicating ease of sleep and “21” severe
difficulty in all areas. These values were didactically
grouped into three ranges: good sleep quality, poor
sleep quality, and sleep disorder3. In the present
research, the EFA verified a psychometric
adjustment: o = 0.647 and KMO = 0.803. Bartlett’s
test of sphericity was also adequate (X%(136) =
3769.667; p <0.01), and the total explained variance
was between 23.73 and 50.82%.

The psychometric behavior of the instruments by
language was as follows: Portuguese (N =523): a =
0.707; KMO = 0.848; Bartlett’s sphericity: X? (136) =
2507.543; p < 0.01; total explained variance = 29.07
to 58.29 %. For the instrument in Spanish, EFA could
not be performed because at least one of the
variables has zero variation, and the correlation
coefficient between the elements could not be
calculated; however, this did not affect the overall

integrated reliability of the two languages. Further
study with Confirmatory Factor Analysis (CFA), in
addition to EFA, is recommended.

Data analysis

For all variables, the median (ME), mean (M), and
standard deviation () were estimated. The
Kolmogorov-Smirnov test was performed to
discover their distribution. We verified the non-
normal distribution in all variables. For this reason,
Spearman’s correlation estimate was applied. We
verified the intergroup variance in all variables using
the Kruskal-Wallis test, and the post hoc was
estimated with Kruskal-Wallis adjusted probability
(p-adjust). Statistical analyses were performed using
the statistical program Statistical Package for the
Social Sciences (SPSS), version 22.0 for Windows.

The psychometric adjustment of the instruments
was determined from Cronbach’s alpha (a),
Bartlett’s test sphericity, Kaiser, Meyer, and Olkin
test (KMO), and the total explained variance. In all
analyses, we considered a p-value of 0.05 and a 95 %
confidence interval.

Statements on ethical aspects

We carried out the research according to Resolution
8430, which regulates health research, and the
specific regulations of the Colombian College of
Psychologists, under Law 1090 of 2006 in Colombia.
It was submitted and approved by the ethics
committee of the Universidad del Magdalena
Faculty of Health Sciences. The free and informed
consent was signed online.

RESULTS

The descriptions corresponding to each country are
described graphically in Table 1 below:
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Table 1. Variables of the subjects and sociodemographic data.

Sociodemographic characteristics of the study sample

Variables Brazil Portugal Colombia Total X?
n (Middle and Age) n=266 (37+11) n=257 (41+14) n= 465 (30+11) n=988 (35+13)
Sex (n and %)
Femele 203 (76.3%) 219 (85.2%) 344 (74%) 766 (77.5%) 12.29(2)
Male 63 (23.7%) 38 (14.8%) 121 (26 %) 222 (22.5%) p=0.002
Age Range (n and %)
<22 years 29 (10.9%) 26 (10.1%) 148 (31.8%) 203 (20.5%)
23 - 33 years 78 (29.3%) 58 (22.6%) 162 (34.8%) 298 (30.2%) 119.482(2)
34 - 44 years 95 (35.7%) 64 (24.9%) 95 (20.4%) 254 (25.7%) p<0.001
> 44 years 64 (24.1%) 109 (42.4%) 60 (12.9%) 233 (23.6%)
X2= Kruskal-Wallis Chi Square.
Nine hundred eighty-eight subjects answered the
online questionnaire, 266 residents in Brazil, 257 in Table 2. Descriptors and normality test.
Portugal, and 465 in Colombia. Most of them were Variables | Min | Max | Me | M * ks
female (77.5%). Age was grouped by group where Age 18| 7 3030' 35'3 13.01 | 0.096(97)
20.5% were 22 years old or younger, 30.2 were SAS-15 1.00 | 320 | 14| 152 039 | 0.395(987)
between 23 and 33 years old, 25.7% were between 6 3 *
24 and 44 years old, and 23.6 % were over 44 years 5 100 ) 3.7 1'8 1'3; 059 0591(987,2
old. There was a difference between countries in PsQl 1.00 | 200 | 80| 7.90 3.58 | 1.710(987)
relation to sex [X3(2) = 12.290; p = 0.002] and age 0] o0 7 *

groups (X%(2) = 119.482; p < 0.01).

The frequency of anxiety scores showed that 2.1 %
of the studied subjects had mild anxiety, 85.5 % had
moderate anxiety levels, 12 % had an anxiety level
that ranged from serious to severe, and only 0.3 %
(three subjects) had extremely severe anxiety.
Concerning suicidal ideation, 57% of the participants
had a slight level of suicidal thoughts, 31.1 % had a
moderate level, 9.7% had serious or severe suicidal
thoughts, and 2.2% had an extremely severe level.
As for sleep quality, 14 % had good sleep quality,
53.5% poor sleep quality, and 32.5 % possible sleep
disorders.

Correlations showed inverse associations between
age and all variables, which means that anxiety and
suicidal ideation values are higher in the younger
age groups, and the younger the subjects, the worse
the sleep quality (Table 3). Positive correlations
were also found between anxiety and suicidal
thoughts, anxiety and sleep quality, and suicidal
ideation and sleep quality, which means that poor
sleep quality is associated with high levels of anxiety
and suicidal thoughts (Table 3).

N=988. Min= Minimum. Max= Maximum. Me=Median. M= Mean #*= Standard
deviation.

KS= Kolmogorov-Smirnov test, with correction of the significance of Lilliefors.
*=p<0,01= Non-Normal Distribution.

Table 3. Correlation statistics.

Age SAS-15 IS sPQl
Age | -

SAS-15 -0.253% | .

IS -0.244* 0.349* | coeemeeee

PsQl -0.199* 0.554* 0.294% | -

* P<0,01 Spearman's correlation coefficient (Rho).

Table 4 describes the variables Anxiety (SAS-15),
Suicidal Ideation (OSS), and Sleep Quality (SPQI) by
age groups to compare the behavior in the
distribution of their values.
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Table 4. Description segmented by age.

Age (N=988) NG
< 22 vyears | 23 - 33 years | 34 - 44 years | > 44 years
Variable (n=203) (n=298) (n=254) (n=233)
SAS-15 (M, *) 1.73+0.44 1.58+0.36 1.47%0.35) 1.49%0.37 | 20.22(2); p<0.01
Mild (%) 0.5 3.0 1.6 3.0
Moderate (%) 77.3 84.6 91.3 87.6
Marked to severe (%) 21.2 12.4 7.1 9.0
Extreme (%) 1.0 0 0 0.4
IS (M, %) 1.67+0.77 1.41+0.58 1.23+0.44 1.22+0.44 | 22.867(2); p<0.01
Mild (%) 39.4 52.0 66.9 67.8
Moderate (%) 35.0 34.9 28.0 26.2
Marked to severe (%) 17.7 11.7 4.3 6.0
Extreme (%) 7.9 1.3 0.8 0
PSQl-Total (M, %) 9.17+3.02 8.28+3.30 7.75%3.57 7.51+4.12 9.310(2); p=0.01
Good Sleep quality 4.9 10.4 17.3 22.7
Sleep quality Poor 52.7 57.0 55.5 47.6
Sleep disturbance 42.04 32.6 27.2 29.6

M= Mean. += Standard deviation. X?= Kruskal-Wallis Chi Square

The older subjects in the sample (> 34 years old) do
not differ in terms of suicidal ideation (most have
mild levels). The younger the subjects in the sample,
the higher the levels of suicidal thoughts. The
Kruskal-Wallis post hoc with adjusted significance
determined the same statistical behavior between
the values of SAS-15 and 0SS, which means that
anxiety behaves in the same way as suicidal ideation

I

: : : :
22 2333 a4 oM S T TR VWY Ry
Age Age

Score SAS-15

Figure 1. Box plot of SAS-15 and IS values, by age. A.
SAS-15 values. B. IS values. * = p <0.01 (post hoc
Kruskal-Wallis).

Table 5 describes the variables Anxiety (SAS-15),
Suicidal Thoughts (OSS), and Sleep Quality (PSQl) by
countries to compare the behavior in the
distribution of their values.

The Kruskal-Wallis post hoc with adjusted
significance (p-adjust) determined no significant
difference between anxiety and suicidal ideation
values among countries. However, countries differ
in terms of sleep quality: Colombia differs from
Brazil and Portugal (Figure 2C). The differences
found are mainly between adolescence (< 22 years)
and the other ages for SPQIl (Figure 2A). The
correlation graph between these two variables
shows that the SPQI scores decrease with advanced
age. This behavior was common in the three
countries (Figure 2B).
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Table 5. Description segmented by Countries.

Countries (N=988)

Brazil Colombia
Variables (n=266) Portugal (n=257) (n=465) X2
SAS-15 (M, %) 1.58+0,42 1.53+0.36 1.56+0.39 15.455(2) p<0.01
Mild (%) 1.21 2.3 2.6
Moderate (%) 83.8 89.1 84.5
Marked to severe (%) 14.3 8.6 12.7
Extreme (%) 0.8 0 0.2
IS (M, %) 1.38%0.59 1.37+0.55 1.37%0.60 30.168(2) p<0.01
Mild (%) 56.8 52.1 59.8
Moderate (%) 32.3 35.8 27.7
Marked to severe (%) 7.9 11.3 9.9
Extreme (%) 3.0 0.8 2.6
PSQl-Total (M, %) 7.33+3.73 7.3914.24 9.04+2.79 9.009(2) p=0.01
Sleep quality Good 22.2 27.2 1.9
Sleep quality Poor 53.8 44.0 58.7
Sleep disturbance 24.1 28.8 394

M= Mean. = Standard deviation. X2= Kruskal-Wallis Chi Square.

Age

,00
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A =Eroansl,:lga| 20,00 B @) grasll ,
ortugal
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Figure 2. Distribution of SPQI values. A. SPQI Box plot regarding Age. B. Dispersion of SPQIl values with respect to Age. C.

Box plot of SPQI values for countries. * = p <0,01 (Kruskal-Wallis post hoc).
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DISCUSSION

Healthy sleep comprises many dimensions,
including adequate duration, good quality, and
absence of sleep disorders'®. Chronic insufficient
sleep has become a concern due to its association
with morbidity and mortality, for example, obesity,
type 2 diabetes, hypertension, cardiovascular
diseases, depression, among others3*3’. Our
interest in this study is to understand how people
slept during the period of social isolation due to the
COVID-19 pandemic. We know that a certain
amount of stress (cognitive, physiological,
environmental) disturbs the sleep system, causing
individuals with high sleep reactivity (propensity to
sleep problems) to experience disorders such as
difficulty falling asleep and sleep interruption. This
deterioration is also associated with the risk of
disorders such as depression and anxiety?.

There were 85.5 % moderate anxiety levels; 12 % of
the anxiety level ranged from serious to severe, and
only 0.3% (three individuals) had an extremely
severe level of anxiety. Suicidal thoughts were found
in 57 % of the population; 31.1 % moderate, 9.7 %
serious or severe, and 2.2 % extremely severe. As for
sleep, 14 % had good sleep quality, 53.5% poor
sleep quality, and 32.5 % possible sleep disorders. It
was also found that the difference between the
values of anxiety and suicidal ideation among
countries was not significant. However, there is a
significant difference between the distribution of
sleep quality values among countries. The analysis
indicated that the differences are mainly between
adolescence (< 22 years) and other ages. Colombia
differed from Brazil and Portugal in terms of sleep
quality. In addition to the health problems that the
COVID-19 pandemic brings, the present study
showed that the adolescent population was the
most vulnerable to psychological impacts and sleep
quality, especially in the countries of the South
American continent.

The results showed that the subgroup of people
aged 22 years or younger represented the group
most at risk for extremely severe suicidal ideation.
However, the analysis of variance did not show a
significant difference for the sex groups, while a

significant difference was found for the age
subgroups. Post hoc confirmed a significant
difference between age groups, with young people
aged 22 years or younger (men and women) being
the group most at risk for suicidal ideation.

Most of the participants had difficulty sleeping. The
analysis of variance using the Kruskal-Wallis
adjusted probability showed a significant difference
between the subgroups aged 22 years or younger
and over 44 years, which proved that young people
find it easier to sleep than adults. The results agree
with previous reports?22,

People aged 22 years or younger remain a
population group with a higher risk of suffering from
profound psychopathologies, leading to suicide. It is
necessary to develop emotional restraint programs
and strengthen the existing ones, providing
comprehensive care mechanisms that include
psychological and social factors as the pandemic
situation is treated medically and epidemiologically.
We recommend that future research expand other
study variables that include family education and
other sociological aspects to determine the
relationship between them.
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