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The current COVID-19 pandemic is a novel, unprecedented situation that has created considerable uncertainty
due in part to the unpredictability of the future situation. Intolerance of Uncertainty is the inability to withstand
negative uncertain situations, and predisposes people to overestimate threats and to develop psychopathological
symptoms. The aim of this study was to longitudinally analyze the relationship between intolerance of COVID-
19-related uncertainty and anxiety and depression symptoms. A non-probabilistic online snowball sampling
method was used. For the study, 1230 Argentine adults (216 men; 1005 women; 9 other genders; mean age =
41.62; SD = 13.81) were recruited to complete three open-access surveys at three different time points: (1)
between May 6 and June 1, 2020, (2) between August 8 and 13, 2020, and (3) between April 17 and 23, 2021.
The results suggest that anxiety and depressive symptoms increase over time, and that intolerance of uncertainty
is a predictor of this variability even up to eleven months after the initial assessment. Gender- and age- related
effects were also observed (women and young people reported more psychopathological symptoms). The find-
ings suggest the importance of intolerance of uncertainty for mental health and the importance of this type of
study for understanding the psychological impact of the pandemic.

1. Introduction

In March 2020, the World Health Organization (WHO) declared
COVID-19 a pandemic (WHO, 2020). That month, several governments,
such as Argentina’s, implemented different measures to prevent the
spread of the virus. These measures include shuttering of businesses,
ordering people to stay at home, isolation periods, working from home,
social distancing, among others (Smith, Twohy, & Smith, 2020). The
COVID-19 pandemic is one of the greatest challenges the world has faced
in recent decades. Despite the undeniable need for measures to contain
the COVID-19 disease, these measures, along with the pandemic itself,
have had a number of negative consequences, including psychological
ones. Initial studies of individuals’ reactions to the pandemic context
revealed anxiety and depressive symptoms as well as stress reactions in
the general population (Canet-Juric et al., 2020; Wang et al., 2020).

According to a recent meta-analysis (Salari et al., 2020) the prevalence
of anxiety and depression in the general population during the pandemic
was 31.9% and 33.7%, respectively. Results of various epidemiological
studies have also revealed that women are usually at higher risk of
depression and anxiety than men (Lim et al., 2018). Particularly in the
pandemic context, the prevalence of anxiety and depression was found
to be higher in women than in men (Liu et al, 2020;
Moghanibashi-Mansourieh, 2020; Wang, Di, Ye, & Wei, 2021; Zhou
et al., 2020). On the other hand, although age increases the risk of
COVID-19 infection and mortality, anxiety and depressive symptoms are
higher in younger people, especially in the 21-40 age group (Ahmed
et al., 2020; Huang & Zhao, 2020; Moghanibashi-Mansourieh, 2020;
Wang et al., 2020).

Since this pandemic is a new and unprecedented situation, it means
overwhelming uncertainty due to the unpredictability of the future
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situation (Zandifar & Badrfam, 2020). Uncertainty is a subjective
negative state characterized by the presence of negative emotions
experienced in response to unpredictable conditions (Freeston, Tiplady,
Mawn, Bottesi, & Thwaites, 2020) and the feeling that there is not
enough information to cope with them (Toro, Avendano-Prieto, & Var-
gas, 2020). COVID-19 pandemic-related uncertainty is the feeling of not
being able to control or predict pandemic-related events (del-Valle et al.,
2020; Li et al., 2021). Will I be infected? Will my relatives be infected?
Will my income be affected? Will the economy in my country recover?
Will there be supply shortages? When will this pandemic end? The
unpredictability of these and other questions is one of the greatest
stressors of the pandemic (Satici, Saricali, Satici, & Griffiths, 2020).

Although uncertainty is a normal reaction to situations such as the
current one, if the distress persists or becomes unbearable, it can be a
serious challenge for some people (Mertens, Gerritsen, Duijndam,
Salemink, & Engelhard, 2020). Intolerance of Uncertainty (IU) is the
inability to withstand negative uncertain situations (Carleton, 2016;
Freeston, Rhéaume, Letarte, Dugas, & Ladouceur, 1994; Zvolensky,
Vujanovic, Bernstein, & Leyro, 2010). IU is not limited to the appraisal
of a situation as a threat, but refers to the predisposition to experience
uncertainty as unpleasant and to react negatively to it (Dugas, Schwartz,
& Francis, 2004; Freeston et al., 2020). People who are highly intolerant
of uncertainty feel they need guarantees and predictability, and tend to
excessively avoid unexpected events because they fear that a negative
event might occur (Basevitz, Pushkar, Chaikelson, Conway, & Dalton,
2008). Higher IU predisposes people to overestimate threats (Pepper-
dine, Lomax, & Freeston, 2018; Taha, Matheson, Cronin, & Anisman,
2014) and is related to various psychopathological symptoms such as
anxiety or depression (Dar, Igbal, & Mushtaq, 2017; Norr et al., 2013;
Tobar, Avendano-Prieto, & Espinosa, 2020). Some studies suggest that
women tend to report higher IU than men (e.g., Dugas et al., 2004;
Parlapani et al., 2020), and that younger people tend to report higher IU
than older people (e.g., Basevitz et al., 2008; Mertens et al., 2020).
However, both gender- and age- related effects on IU appear to be small
(e.g., Gonzalez-Rodriguez, Cubas-Leon, Rovella, & Darias Herrera,
2006; Taha et al., 2014) and many studies even find no evidence for this
(e.g., Bottesi, Marchetti, Sica, & Ghisi, 2020; Carleton, Norton, &
Asmundson, 2007; Tolin, Abramowitz, Brigidi, & Foa, 2003).

Pandemic stressors are present for a large proportion of the popu-
lation. However, only some people develop mental health problems, and
IU could be an important concept to explain these individual differences.
Few studies have been published on the role of IU on mental health in
the pandemic context. Some of them found that higher levels of IU were
associated with greater anxiety and depressive symptoms during the
pandemic (e.g., Korkmaz & Giiloglu, 2021; Rettie & Daniels, 2020;
Voitsidis et al., 2020; Zhuo et al., 2021). In addition, IU has been related
to fear of COVID-19 (Deniz, 2021; Pak, Siisen, Denizci Nazhigiil, &
Griffiths, 2021) and Coronavirus threat perceptions (Wheaton, Messner,
& Marks, 2021). In this sense, people with higher IU may have trouble
coping with the great uncertainty caused by the pandemic context,
leading to further mental health impairment (Blanusa, Barzut, &
Knezevic, 2020; pp. 20; Smith et al., 2020; pp. 20).

However, most empirical evidence on this topic has been published
in developed countries. In Latin America, only two studies have been
published. The first is a cross-sectional study conducted by Seco Fer-
reira, Lisboa Oliveira, Costa Delabrida, Faro, and Cerqueira-Santos
(2020) in Brazil which found that higher IU levels predicted higher
stress, anxiety and depressive symptoms. It is important to emphasize
that Seco Ferreira et al. (2020), like many other studies, analyzed gen-
eral IU, and not IU specifically arising from the pandemic context. Li
et al. (2021) suggested that the tendency to be unable to tolerate the
uncertainty of COVID-19-related events can be referred to as intolerance
of COVID-19-related uncertainty (COVID-19 IU). COVID-19 IU includes
not only the inability to tolerate uncertainty about whether or not one
will be infected (or even whether one is already infected), but also all the
general aspects that the pandemic has brought (e.g., whether loved ones
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will become infected, whether containment measures will continue,
when one will be able to see family and friends again, whether one will
be affected financially). The second Latin-American study is also
cross-sectional and was conducted in Argentina by del-Valle et al.
(2020). They specifically examined COVID-19 IU and found that this
variable predicted symptoms of anxiety and depression. This study, like
those previously discussed, was a cross-sectional study. Only one study
has analyzed the effect of IU on mental health longitudinally. This study
was conducted by Tull et al. (2020) in the United States between March
and April 2020, and they found that IU was uniquely associated with
one-month later health anxiety.

Thus, the current pandemic has triggered several mental health
problems. The role of IU in this process requires further investigation
because few studies have analyzed this phenomenon, and even fewer
have specifically analyzed COVID-19 IU. Furthermore, many of the
studies have been conducted in developed countries, and there is less
evidence in low- and middle-income countries such as Argentina, which
also has one of the highest COVID-19 death rates in the world. Finally,
only one study has analyzed the association between IU and mental
health longitudinally, with a follow-up period of only one month.
Therefore, the aim of this study was to longitudinally analyze the rela-
tionship between COVID-19 IU and anxiety and depression symptoms in
the Argentine general population, at two follow-up periods of three and
eleven months.

2. Materials and methods
2.1. Participants

The total sample included 1230 adults from different cities in
Argentina (see the Procedure section for information on the number of
participants in the initial phase of the study). Age ranged from 18 to 77
years (mean = 41.62; SD = 13.81). Of the 1230 participants, 81.7%
identified themselves as women (n = 1005), 17.6% as men (n = 216),
and 0.7% identified with other genders (n = 9). Educational level was
distributed as follows: 0.2% (n = 3) had completed primary education,
1.0% (n = 12) reported incomplete secondary education, 4.6% (n = 56)
had completed secondary education, 28.5% (n = 350) reported incom-
plete or ongoing university or tertiary studies, 35.4% (n = 435) had
completed university education, and 30.3% (n = 373) reported complete
or incomplete postgraduate education.

2.2. Measures

2.2.1. Intolerance of uncertainty

A special version (del-Valle et al., 2020) of the Argentine adaptation
(Rodriguez de Behrends & Brenlla, 2015) of the Intolerance of Uncer-
tainty Scale (IUS, Freeston et al., 1994) was administered. The IUS is a
self-administered 27-item scale that assesses subjects’ aversion to un-
certain situations. Items are rated on a 5-point Likert scale, with 1 being
the lowest score (not at all representative) and 5 being the highest
(completely representative). In order to adapt the scale to specifically
assess uncertainty over the current pandemic (COVID-19 IU), del-Valle
et al. (2020) introduced some modifications to the Argentine adaptation.
They shortened the scale and kept only the items that were relevant to
the current pandemic and easier to understand (considering different
education levels). They also made some wording adjustments to spe-
cifically address uncertainty about the coronavirus situation. For
example, the modified instructions ask participants to respond consid-
ering their feelings during the pandemic. Similar adaptations to assess
COVID-19-related IU have already been reported (e.g., Li et al., 2021).
The final scale developed by del-Valle et al. consisted of 17 items
organized on a single factor solution, explaining 53.6% of the variance.
The scale also showed excellent internal consistency (o« = 0.93). In the
present study, the scale also proved to be highly reliable (e = 0.93).
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2.2.2. Depressive symptoms

The Argentine adaptation (Brenlla & Rodriguez, 2006) of the Beck
Depression Inventory-II (BDI-II, Beck, Steer, & Brown, 1996) was
administered. The BDI-II is a self-administered instrument that assesses
the presence and severity of depressive symptoms. It comprises 21 items,
each consisting of a group of statements that refer to symptoms such as
sadness, tearfulness, loss of pleasure, guilt and pessimism. For each
group of statements, participants must select the one that best describes
their feelings during the past two weeks, including the current day. Both
the symptoms to which the statements refer and the time frame are
consistent with the DSM-IV criteria for major depression. Each item is
answered on a scale graded from O to 3, describing the increasing
severity of that symptom. The BDI-II has demonstrated adequate reli-
ability (« = 0.89, Sanz, Perdigon, & Vazquez, 2003) and validity (e.g.,
Beltran, Freyre, & Hernandez-Guzman, 2012; Sanz & Vazquez, 1998).
The item that referred to suicidal ideation (item 9) was removed for this
study due to ethical concerns about mentioning suicide in an uncon-
trolled setting such as an online survey. In this study, Cronbach’s
showed high internal consistency (Time 1: o = 0.92; Time 2: a = 0.92;
Time 3: o = 0.93).

2.2.3. State anxiety

The Argentine adaptation (Leibovich de Figueroa, 1991) of the
State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene,
1970) was administered to assess anxiety symptoms. The STAI is a
40-item self-report instrument designed to assess separately state anxi-
ety (transient condition) and trait anxiety (stable condition). In the
present study, only the state anxiety dimension was used. This sub-scale
is composed of 20 items answered in a range from O to 3. Previous
studies in the Spanish population show that the internal consistency of
the STAI ranges between .84 and.93 (e.g., del-Valle, Andrés et al.,
2021; Guillén-Riquelme & Buela-Casal, 2011). In the present study, the
state anxiety sub-scale exhibited high reliability (Time 1: « = 0.95; Time
2: a = 0.93; Time 3: o = 0.95).

Socio-demographic features: Closed-ended questions on age, educa-
tional level and gender were asked.

2.3. Procedure and ethical considerations

This longitudinal study was carried out as part of a larger research
project that aims to assess the emotional impact of the COVID-19
pandemic on the Argentine population over time. A non-probabilistic
online snowball method was used to recruit participants. Three open-
access surveys were launched via Google Forms and disseminated via
social media (i.e., Facebook, Instagram, WhatsApp) at different time
points during the pandemic. No paid advertisements were used to
distribute the surveys and no compensation was paid for participation.

The first survey was conducted between May 6 and June 1, 2020
(approximately 90 days after the start of social isolation measures in
Argentina) and was answered by 5666 adults. The second survey was
conducted between August 8 and 13, 2020 (approximately three months
after the first survey). At that time, some regions of the country
(including those with the highest population density such as the
Metropolitan Area of Buenos Aires) were still under isolation measures,
while others were in a social distancing phase. Of the 5666 participants
who responded to the first survey, 2434 (42.96%) answered the second
survey. The email address provided by the participants was used to
match them across the surveys. The third survey took place between
April 17 and 23, 2021, more than a year after the pandemic outbreak
(and approximately eight and a half months after the second survey). At
that time, the country was entering the second peak of the contagion
curve, and the return to strict isolation was imminent. This third survey
was answered by 1230 participants (21.71% of the original partici-
pants). This was the sample analyzed in this study.

There were no significant differences in Time 1 COVID-19 IU, anxiety
symptoms, or depressive symptoms between participants who
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completed vs. did not complete the second survey (Time 1 COVID-19 IU:
t s664) = —1.84; p > .05; Time 1 anxiety symptoms: t s¢64) = —1.57; p >
.05; Time 1 depressive symptoms: t 5664y = —1.14; p > .05). There were
also no significant differences in Time 1 COVID-19 IU, anxiety symp-
toms, or depressive symptoms (nor in Time 2 anxiety symptoms, or
depressive symptoms) between participants who completed vs. did not
complete the third survey (Time 1 COVID-19 IU: t (2432) = —1.24; p >
.05; Time 1 anxiety symptoms: t (2432) = —1.81; p > .05; Time 1
depressive symptoms: t (2432) = —0.68; p > .05; Time 2 anxiety symp-
toms: t (2432) = 0.03; p > .05; Time 2 depressive symptoms: t (2432) =
—0.10; p > .05).

This study was approved by the Bioethics Committee of the National
University of Mar del Plata. All procedures recommended by the
Declaration of Helsinki and the American Psychological Association
(2010) were followed in its implementation. Participation in the study
was voluntary and the signing of a digital informed consent form was
required. The contact information of the research team was provided to
clarify any doubts concerning the protection of rights in research
contexts.

2.4. Data analysis

Because the survey was conducted through Google Forms (which
indicates to participants when they have unanswered questions), there
was no missing data. Normality of depressive symptoms, anxiety
symptoms, and COVID-19 IU was explored through skewness and kur-
tosis (values between + 2 points are considered acceptable limits for
normality; Field, 2009; George & Mallery, 2016). While COVID-19 IU
(Sk = 0.03; Ku = —0.42) and anxiety symptoms (Time 1: Sk = 0.48; Ku =
—0.07; Time 2: Sk = 0.49; Ku = —0.16; Time 3: Sk = 0.23; Ku = —0.60)
presented acceptable values, depressive symptoms (Time 1: Sk = 1.33;
Ku =1.99; Time 2: Sk = 1.40; Ku = 2.34; Time 3: Sk = 1.34; Ku = 2.56)
showed a leptokurtic distribution at the three time points. To normalize
these distributions, the results were transformed through the natural
logarithm (Sedgwick, 2012). The resulting skewness and kurtosis were
adequate (Time 1: Sk = —0.57; Ku = —0.03; Time 2: Sk = —0.60; Ku =
0.03; Time 3: Sk = —0.78; Ku = 0.22).

Descriptive statistics were estimated. While descriptive statistics of
depressive symptoms were examined with the non-normalized results,
inferential analyses were conducted using the normalized data. The ef-
fect of gender was assessed using the Mann-Whitney U test (only males
and females were considered as only nine individuals identified with
other genders). The U-test was chosen because the group sizes of men
and women were different and because Levene’s test did not meet the
homoscedasticity criterion for some of the variables. Cohen’s d was used
for effect size and 1-8 for Power. In addition, the effect of age was
examined using partial correlations (controlling for gender).

To test the effect of the pandemic context on anxiety and depressive
symptoms over time (intra-subject factor), repeated-measures ANOVAs
were applied. Because the Mauschly sphericity test was statistically
significant, the Greenhouse-Geisser correction was used. The Bonferroni
statistic was used to adjust for multiple comparisons in repeated-
measures ANOVAs.

Partial correlations (controlling for age and gender) between anxiety
symptoms, depressive symptoms, and COVID-19 IU were calculated. To
assess the association of COVID-19 IU, age, and gender with anxiety and
depressive symptoms over time, six multiple linear regression models
were tested (enter method). In all models, gender, age, and COVID-19 IU
were considered independent variables. The first three models examined
the association between COVID-19 IU and anxiety symptoms at time 1,
time 2 and time 3. The fourth, fifth, and sixth models assessed the as-
sociation between COVID-19 IU and depressive symptoms at time 1,
time 2 and time 3. Collinearity diagnostics showed VIF values of less
than 1.02. The residuals of the six models showed a normal distribution
(Sk between —0.65 and 0.34; Ku between —0.25 and 1.29). The effect of
the independent variables was estimated using standardized . Effect
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size and Power were estimated using f° and 1 - § respectively (Cardenas
Castro & Arancibia Martini, 2014; Faul, Erdfelder, Buchner, & Lang,
2009).

3. Results

To determine if there was an effect of gender on the emotional var-
iables, Mann-Whitney’s U tests were conducted for time 1, time 2 and
time 3. Cohen’s d was used to estimate the effect size. The results pre-
sented in Table 1 show a small effect of gender on the variables studied:
women tended to report higher COVID-19 IU, anxiety symptoms and
depressive symptoms than men.

To evaluate the effect of age, partial correlations (controlling for
gender) were calculated between age and emotional variables. The re-
sults are presented in Table 2. All relationships were statistically sig-
nificant, although small. The effect of age on COVID-19 IU was
extremely small or even negligible. The effect of age on anxiety and
depressive symptoms was small. All emotional variables showed a ten-
dency to decrease with age. Because both gender and age showed an
effect (although small) on the emotional variables, they were considered
as covariates and controlled for in subsequent analyses.

To determine whether depressive symptoms and anxiety symptoms
changed over time, repeated measures ANOVAs were conducted. The
result indicated that anxiety symptoms increased over time with a large
effect size (F (1.91, 2344) = 34.46; p < .01; p2 = 0.027). Post-hoc analyses
(Bonferroni) indicated that there were differences in anxiety symptoms
between time 1 and time 2 (p = .05), between time 2 and time 3 (p < .01)
and between time 1 and time 3 (p < .01). Regarding depressive symp-
toms, the result indicated that they also increased over time (F (1.91, 2355)
= 8.68; p < .01; yp2 = 0.007). Post-hoc analyses (Bonferroni) indicated
that the data were homogeneous between time 1 and 2. At time 3 there
was a significant increase compared to time 1 (p < .01) and time 2 (p <
.01).

After these preliminary analyses, partial correlations (controlled for
gender and age) were calculated between anxiety symptoms, depressive
symptoms, and COVID-19 IU. The results are presented in Table 3. All
emotional variables showed high correlations with each other. The
correlation between COVID-19 IU (assessed at time 1) and anxiety and
depressive symptoms decreases over time but remains at high values.

Six multiple linear regression models were tested to assess the as-
sociation of COVID-19 IU with anxiety and depressive symptoms over
time. COVID-19 IU, gender, and age were considered as independent
variables, and anxiety (at Time 1, 2 and 3) and depressive symptoms (at
Time 1, 2 and 3) as dependent variables. The results are presented in
Table 4. All models were statistically significant. COVID-19 IU was a
predictor of both anxiety and depressive symptoms at all three time
points, that is, up to eleven months after the COVID-19 IU assessment.
The effect size of COVID-19 IU was initially larger for anxiety symptoms
than for depressive symptoms (time 1), but decreased and was similar
for both by time 3. The effect size was large for the models at time 1 and
2, and slightly smaller for the models at time 3. Age was also a signifi-
cant predictor, and more so for depressive symptoms than for anxiety
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Table 2
Relationships between age and emotional variables.
Age
COVID-19 IU (IUS) -.08**
Anxiety symptoms Time 1 (STAI) - 17%*
Anxiety symptoms Time 2 (STAI) - 14
Anxiety symptoms Time 3 (STAI) -10%*

Depressive symptoms Time 1 (BDI-II) 3%
Depressive symptoms Time 2 (BDI-II) -.23%*
Depressive symptoms Time 3 (BDI-II) _19%*

Note: ** p < .01; COVID-19 IU = Intolerance of COVID-19-related
uncertainty. Time 1: May, 2020; Time 2: August, 2020; Time 3:
April, 2021.

Table 3
Partial correlations (controlled for gender and age) between anxiety symptoms,
depressive symptoms, and IU.

1 2 3 4 5 6 7

1. COVID-19 IU
(1Us)

2. Anxiety
symptoms
Time 1 (STAI)

3. Anxiety
symptoms
Time 2 (STAI)

4. Anxiety
symptoms
Time 3 (STAI)

5. Depressive
symptoms
Time 1 (BDI-
1)

6. Depressive
symptoms
Time 2 (BDI-
1)

7. Depressive
symptoms
Time 3 (BDI-
1)

M 49.26

SD 13.33

74%*

55%* 68**

A3 55T 64

59%* Vo 54%* 46%*

49%* .59%* 73%* 54%* 72%%

4 49%* 54 74%* 61%* Koy

23.57
11.09

24.17
11.07

25.79
11.66

10.94 11.03 11.92
9.03 9.24 9.51

Note: ** p < .01; COVID-19 IU = Intolerance of COVID-19-related uncertainty.
Time 1: May, 2020; Time 2: August, 2020; Time 3: April, 2021.

symptoms. The effect of gender was smaller and was non-significant at
time 2.

4. Discussion

The current pandemic represents an unprecedented challenge that
brings with it great uncertainty. This uncertainty, which is common-
place in the day-to-day life of the pandemic, entails a particular problem
for people who are intolerant of uncertainty. They tend to worry and

Table 1
Gender effect for depressive symptoms, anxiety symptoms and intolerance of uncertainty over COVID-19 pandemic.
Male Female z U Cohen’s d 1-p5
M SD M SD
COVID-19 IU (IUS) 46.49 13.12 49.87 13.25 -3.61 91,592.50%* 0.26 .96
Depressive symptoms Time 1 (BDI-II) 8.27 7.41 11.51 9.25 -5.08 84,661.50** 0.39 .99
Depressive symptoms Time 2 (BDI-II) 9.17 8.42 11.50 9.37 -3.79 90,750.00%* 0.26 .97
Depressive symptoms Time 3 (BDI-II) 9.74 8.22 12.42 9.72 -3.78 90,775.00%* 0.30 .99
Anxiety symptoms Time 1 (STAI) 20.64 9.86 24.23 11.21 -4.28 88,441.50** 0.34 .99
Anxiety symptoms Time 2 (STAI) 21.79 10.39 24.69 11.12 -3.43 92,424.50** 0.26 .96
Anxiety symptoms Time 3 (STAI) 22.19 10.86 26.59 11.68 -4.89 85,552.50%* 0.39 .99

Note: ** p < .01; COVID-19 IU = Intolerance of COVID-19-related uncertainty; Time 1: May, 2020; Time 2: August, 2020; Time 3: April, 2021.
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Table 4
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Linear multiple regressions to assess the effect of intolerance of uncertainty, age and gender on anxiety and depressive symptoms over time.

Anxiety symptoms
Time 1 (STAI)

Anxiety symptoms
Time 2 (STAI)

Anxiety symptoms
Time 3 (STAI)

Depressive symptoms
Time 1 (BDI-II)

Depressive symptoms
Time 2 (BDI-II)

Depressive symptoms
Time 3 (BDI-II)

p p s

COVID-191U  .73** 54 4o

(IUS)
Age S 11 -.09%* 07
Gender -.04* _.04 10%*
r .56 .32 .21
F(3, 1226) 520.94** 192.08%* 106.42%*
1-p 1.00 1.00 1.00
7 1.27 0.47 0.27

B p p

56%* 48%* A1%*
275 -19%* - 15%%
-7 -.04 -7
43 .29 .22
306.63%* 167.66** 113.98%*
1.00 1.00 1.00
0.75 0.41 0.28

Note: * p < .05; ** p < .01; COVID-19 IU = Intolerance of COVID-19 related uncertainty. Time 1: May, 2020; Time 2: August, 2020; Time 3: April, 2021.

overestimate the likelihood of negative things happening, such as con-
tracting COVID-19 or infecting loved ones (Li et al., 2021), leading to
further mental health impairment (Blanusa et al., 2020; pp. 20; Smith
et al., 2020; pp. 20). Our results support the idea that higher levels of IU
tend to be associated with higher levels of anxiety and depressive
symptoms during the pandemic, as other studies have previously re-
ported (Rettie & Daniels, 2020; Voitsidis et al., 2020; Zhuo et al., 2021).
This is also similar to what previous (non-pandemic) research has
highlighted about the importance of IU as a transdiagnostic factor
(Carleton et al., 2007; Toro et al., 2020). In addition, the results tend to
be consistent with those of by Li et al. (2021), who suggest that partic-
ular attention should be paid to COVID — 19 IU, that is, the (in)ability to
tolerate all uncertain situations associated with the pandemic. The
COVID-19 IU is not only about the uncertainty of contracting the disease
but also about the whole context surrounding the current pandemic and
its possible social, affective, psychological, economic, and political
consequences. Moreover, COVID-19 IU explains a large proportion of
variance in anxiety and depression concurrently and prospectively up to
almost a year later.

Even though uncertainty distress is an evident and understandable
reaction in this context and should not be pathologized (Freeston et al.,
2020), early interventions may assist people to cope with their distress
and prevent more serious problems. As Brooks et al. (2020) suggested,
information is a key aspect of this pandemic. So, to prevent
over-engagement behaviors (e.g., breaking quarantine to try to regain
control over the situation and alleviate the distress; Freeston et al.,
2020) and mental health problems, it is necessary to avoid biased in-
formation and ensure that people understand what is happening and
what they can and cannot do. To our knowledge, this is the first longi-
tudinal study of COVID-19 IU. In addition, most IU studies were con-
ducted in high-income countries, with only a few studies published in
low- and middle-income countries (i.e., del-Valle et al., 2020; Seco
Ferreira et al., 2020).

The results also indicated a general increase in symptoms of anxiety
and depression as the pandemic continues. This is consistent with pre-
vious longitudinal studies in the general population that have also found
a progressive increase in the symptoms of anxiety and depression during
the COVID-19 pandemic (Gonzalez-Sanguino et al., 2020;
Ozamiz-Etxebarria, Dosil-Santamaria, = Picaza-Gorrochategui, &
Idoiaga-Mondragon, 2020; Pierce et al., 2020; Planchuelo-Gémez,
Odriozola-Gonzalez, Irurtia, & de Luis-Garcia, 2020). Although some
studies (e.g., Bendau et al., 2021; Fancourt, Steptoe, & Bu, 2021) suggest
that symptoms of anxiety and depression increased at the beginning of
the pandemic and then tended to decrease, this does not appear to be the
case in Argentina. As noted above, the pandemic affects people not only
in terms of the disease itself, but also in terms of a whole range of social,
political and economic factors. It is therefore to be expected that mental
health trends over the course of the pandemic will vary across high-,
middle- and low-income countries. The number of infections and the
progress of the pandemic should also be mentioned as possible differ-
ences between countries. For example, while in May (time 3) some

developed countries had a large proportion of their population vacci-
nated or were experiencing a reduction in infections, in Argentina
vaccination was progressing slowly and the country was entering its
second peak of infections (so a return to strict isolation was imminent).

Furthermore, the anxiety and depressive symptoms reported in this
study tended to be higher (with a small effect at time 1 and a moderate
effect at time 3) than those observed in pre-pandemic studies (e.g.,
Acuna, 2010; Brenlla & Rodriguez, 2006; Mustaca, Kamenetzky, & Vera
Villarroel, 2010; Posada & Castaneiras, 2005) that examined samples of
the general Argentine population using the same instruments (i.e.,
BDI-II, STAI). However, since the participants in this study were not
examined before the pandemic, it is not possible to draw direct con-
clusions about whether anxiety and depressive symptoms differ from
prior times. In this sense, the lack of a pre-pandemic assessment is a
limitation of the study.

The results showed that women tend to report higher COVID-19 IU,
anxiety symptoms, and depressive symptoms than men, and that young
people tend to report higher levels of distress as well. These results are
consistent with those reported by previous studies (e.g., Ahmed et al.,
2020; Basevitz et al., 2008; Canet-Juric et al., 2020; Dugas et al., 2004;
Huang & Zhao, 2020; Mertens et al., 2020; Parlapani et al., 2020; Wang
et al., 2020; Zhou et al., 2020) and suggest that particular attention
should be paid to the risk that may be encountered in these groups.
Although women, and especially young women, are typically at higher
risk of depression and anxiety than men (Leach, Christensen, Mack-
innon, Windsor, & Butterworth, 2008; Lim et al., 2018), this becomes
even more important in a context of vulnerability such as the current
one. However, the gender imbalance in the present sample should be
mentioned as a limitation, as 81.7% of participants identified as female.
Studies with similar procedural characteristics to the present one (i.e.,
unpaid participation, dissemination of the study via the Internet) have
reported a similar proportion of women (e.g., 76% Alomo et al., 2020;
83% Torrente et al., 2021), suggesting that women tend to be more
participatory and cooperative in studies of this type.

Some other limitations should be considered in the present study.
First, although the sample was large, it was not probabilistic, limiting
the generalizability of the results. Second, it should be noted that a large
proportion of the study participants reported having completed uni-
versity studies, which is not representative of the proportion of uni-
versity graduates in the general Argentine population. Future studies
should attempt to reach more vulnerable populations to better examine
the emotional impact of the pandemic. Third, COVID-19 IU was only
evaluated at time 1. However, exploring possible changes in IU over the
course of the pandemic would have been interesting. In addition, data
collection was exclusively based on self-report measures, which have
various disadvantages as several authors have previously pointed out (e.
g., del-Valle & Zamora, 2021; Paulhus & Vazire, 2007). Fourth, the
study had a correlational observational design, so it is not possible to
draw clear causal conclusions. Finally, the surveys were completed
remotely, which may bias participants’ responses compared to studies
conducted face-to-face.
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Despite these limitations, the present study is an important contri-
bution to our understanding of the long-term emotional effect of IU (and
particularly COVID-19 IU) during the pandemic. Although uncertainty is
a normal reaction under current conditions, greater IU seems to be
associated with higher levels of distress and symptomatology and may
lead to long-term problems or challenges (e.g., post-traumatic stress,
Brooks et al., 2020). Findings highlight IU as a potential target for
preventing the development of psychopathological symptoms that could
lead to maladaptive behaviors during the current pandemic. Future
studies could investigate the effectiveness and usefulness of in-
terventions aimed at reducing IU in contexts similar to the present one
(Schmidt, Crepaldi, Bolze, Neiva-Silva, & Demenech, 2020). For
example, cognitive-behavioral interventions that specifically target IU
(Hebert & Dugas, 2019) may also be helpful in reducing distress and
symptomatology (Tull et al., 2020). In the face of situations such as the
current pandemic, interventions should not only be aimed at preventing
the contraction of the disease but also at educating the population to
manage the emotions that may arise (Leppin & Aro, 2009; Taha et al.,
2014).
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