Intolerance of uncertainty over COVID-19 pandemic and its effect on anxiety and depressive symptoms

Abstract

As the COVID-19 pandemic represents an unprecedented uncertain situation, the aim of this study is to determine the effect of intolerance of uncertainty over COVID-19 pandemic on anxiety and depressive symptoms during quarantine. The study was conducted with 3805 Argentinean participants, who fulfilled the Beck Depression Inventory, the State-Trait Anxiety Inventory, and a modified version of the Intolerance of Uncertainty Scale. Regression analyses indicated a significant effect of intolerance of uncertainty on anxiety and on depressive symptoms. A minor effect of age and gender was also found. Young women with greater intolerance of uncertainty showed the highest levels of anxiety and depressive symptoms. Even though uncertainty distress is an understandable reaction to the current situation, these psychological effects should be monitored. 
Keywords: distress; uncertainty; psychological effect; mental health; infectious disease.

Resumen
La pandemia del COVID-19 representa una situación incierta sin precedentes. El objetivo del estudio es determinar el efecto de la intolerancia a la incertidumbre generada por la pandemia, sobre los síntomas de ansiedad y depresión durante la cuarentena. 3805 argentinos completaron el Inventario de Depresión Beck-II, el Inventario Ansiedad Estado-Rasgo y una versión modificada de la Escala de Intolerancia a la Incertidumbre. Las regresiones indicaron un efecto de la intolerancia a la incertidumbre sobre la ansiedad y la depresión. También se encontró un efecto menor del género y la edad. Las mujeres jóvenes con mayor intolerancia a la incertidumbre son quienes muestran mayores síntomas de ansiedad y depresión. Aunque la incertidumbre es una reacción comprensible ante la pandemia, estos efectos psicológicos deben ser monitoreados.
Palabras clave: malestar; incertidumbre; efecto psicológico; salud mental; enfermedad infecciosa.
1. Introduction

On March 20, 2020, with a total of 128 confirmed cases of COVID-19, the Argentine government established a "social, preventive and mandatory isolation”. Two months later, with millions of confirmed cases, the outbreak of the COVID-19 has become a global crisis, and, like Argentina, many other countries implement spatial distancing, isolation, and even total quarantine measures to prevent the spread of the virus. These novel living conditions include confinement, loss of freedom, separation from loved ones, changes in routines, transformation of the social life, worry about health, financial problems among other consequences for the population (Abbas & Kamel, 2020; Abel & McQueen, 2020; Ciacchini, Gemignani, & Conversano, 2020). And just as it is important to assess the psychological impact of the disease on patients and health care workers, it is equally important to determine the psychological effects on the general population (Sim & Chua, 2004). Thus, the stress associated with this pandemic implies an overwhelming uncertainty due to the unpredictability of the future and the inability to exert control over what is happening (Zandifar & Badrfam, 2020). 

Uncertainty is a state defined by the presence of vague, complex or unpredictable stimuli or conditions and insufficient or inconsistent information to deal with them (Toro, Avendaño-Prieto, & Vargas 2019). Therefore, uncertainty distress is the subjective and personal negative experience towards different unknown characteristics of the events (Freeston, Tiplady, Mawn, Bottesi, & Thwaites, 2020). Given the current scenario, uncertainty over COVID-19 pandemic is the inability to determine the course of the disease-related events (Kuang & Wilson, 2017; Mishel, 1988): whether we are already infected or not, whether our relatives and friends will get infected, whether the country's economy will be affected, whether our income will decrease, whether there will be a lack of supplies, etc. The unpredictability of the situation itself is one of the most stressful aspects of the current global pandemic, and, combined with misinformation and biased news, can severely affect mental health (Moreland & Santacroce, 2018; Satici, Saricali, Satici, & Griffiths, 2020).

Quarantine is an unpleasant condition that triggers negative emotions such as fear, anger, nervousness, sadness, and boredom (Brooks et al., 2020, Ciacchini et al., 2020). Under current conditions, uncertainty distress is an understandable reaction to an abnormal experience (Freeston et al., 2020). However, if threat and uncertainty persist, they can become a problem (Mertens, Gerritsen, Duijndam, Salemink, & Engelhard, 2020). In this regard, Intolerance of Uncertainty (IU) refers to individual differences in the inability to withstand negative uncertain situations (Buhr & Dugas, 2002; Carleton, 2016; Freeston, Rhéaume, Letarte, Dugas, & Ladouceur, 1994; Zvolensky, Vujanovic, Bernstein, & Leyro, 2010). According to Freeston et al. (2020), the more intolerant to uncertainty a person is, the more he or she will be distressed or upset facing an uncertain situation, regardless of the possible outcome is negative or not. Hence, IU is not only the perception of a threat, but a dispositional tendency to experience uncertainty as aversive and, therefore, react to it with limit tolerance (emotionally, cognitively, or behaviorally; Dugas, Schwartz, & Francis, 2004; Zvolensky, Leyro, Bernstein,  & Vujanovic, 2011). 

Higher levels of IU predispose people to overestimate threats and to find more problems than actually exist (Pepperdine, Lomax, & Freeston, 2018; Taha, Matheson, Cronin, & Anisman, 2014). In this sense, the inability to manage the distress arising from uncertain situations (like COVID-19 pandemic) can have a detrimental effect on mental health, leading to different psychopathological symptoms, such as anxiety or depression (Dar, Iqbal, Mushtaq, 2017; Toro et al., 2019). In fact, IU has been highlighted as a transdiagnostic factor for anxiety disorders (Boelen & Reijntjes, 2009; Carleton, Norton, & Asmundson, 2007; Carleton et al., 2012; McEvoy & Mahoney, 2012; Norr et al., 2013) and depressive disorders (Carleton et al., 2012; Mahoney & McEvoy, 2012; Yook, Kim, Suh, & Lee, 2010). It is important to emphasize that anxiety and depressive symptoms tend to differ according to gender and age. Women are more likely than men to show more anxiety (e.g., Leach, Christensen, Mackinnon, Windsor, & Butterworth, 2008; McLean, Asnaani, Litz, & Hofmann, 2011) and more depressive symptoms (e.g., Van de Velde, Bracke, & Levecque, 2010); and young adults are more likely than older to anxiety (e.g., Goldberg, Breckenridge, & Sheikh, 2003) and depressive symptoms (e.g., Nolen-Hoeksema & Aldao, 2011) as well. Also, IU tends to differ according to gender and age, being more pronounced in female than in male (e.g., Dugas et al., 2004; Sexton & Dugas, 2009), and in young people than in older people (e.g., Basevitz, Pushkar, Chaikelson, Conway, & Dalton, 2008; Mertens et al., 2020). However, other studies were unable to replicate these findings about gender and age differences in IU (e.g., Carleton et al., 2007; Rodríguez de Behrends & Brenlla, 2015; Tolin, Abramowitz, Brigidi, & Foa, 2003).

Currently, COVID-19 represents an unprecedented uncertain situation. Recently, Satici et al. (2020) conducted a study on the COVID-19 situation and reported that general IU had a significant direct effect on mental wellbeing. Hence, it is possible that individual differences in IU over COVID-19 pandemic may lead to increased psychopathological symptoms (i.e. anxiety and depression) during isolation. At the moment, this issue has not yet been explored. Therefore, the aim of this study is to determine the effect of IU over COVID-19 pandemic on anxiety and depressive symptoms.

2. Methods
2.1 Participants

The study was conducted with 3805 participants from different cities of Argentina. The age ranged from 18 to 83 years (mean = 38.16; SD = 12.93). The inclusion criteria were to be over 18 years old, to live in Argentina, and not to suffer from any serious physical/psychological diseases. 82.2% of the participants identified themselves as female (n = 3126) and 17.8% identified themselves as male (n = 679). Out of the 3805, 92.2% (n = 3508) of the participants indicated that they complied with quarantine measures, while 7.8% (n = 297) indicated that they were exempt from quarantine because they work in basic services and activities (e.g., health-care workers, journalists, food businesses). Regarding the educational level, 0.1% (n = 4) had completed primary education, 0.7% (n = 28) had incomplete secondary education, 4.7% (n = 180) had completed secondary education, 29.6% (n = 1127) had incomplete or ongoing university or tertiary education, 35.8% (n = 1363) had completed university education, and 29% (n = 1103) had completed or incomplete postgraduate education.

2.2. Measures

Intolerance of uncertainty: a selection of items was made based on the Argentinian adaptation (Rodríguez de Behrends & Brenlla, 2015) of the Intolerance of Uncertainty Scale (IUS, Freeston et al., 1994). The IUS is a self-administered scale of 27 items that evaluates people's dislike of uncertain situations, such as "Uncertainty makes life intolerable" or "Unforeseen events upset me greatly". Items are rated on a 5-point Likert scale, from 1 (Not at all characteristic of me) to 5 (Very characteristic of me). The scale has two dimensions; the first one is related to the Inhibition (cognitive, behavioral, and affective) generated by uncertainty; the second one assesses the Subjective distress generated by uncertainty and unpredictability. Given the aforementioned objectives of this study, modifications were made to the instructions and the items, in order to shorten the scale and specifically asses the uncertainty over the current pandemic. Three expert researchers were consulted for item cutting, indicating those items that (a) were most relevant in the context of isolation, (b) were easier (for different educational levels), (c) most clearly represented what the authors intended to investigate. The same three expert researchers judged the items and instructions modifications. Of the 27 items, 16 were selected as the most appropriate ones and an additional one was elaborated ("It bothers me not being able to control what is going to happen"). The instructions were modified to specify that the person should respond to his or her feelings during the quarantine. Thus, some items originally formulated in present tense (e.g., "uncertainty keeps me from sleeping soundly") were rephrased into past tense ("uncertainty has prevented me from sleeping soundly"). Finally, seven items that assess uncertainty in a general way (e.g., "it’s unfair not having any guarantees in life") were slightly modified to reflect the uncertainty over the coronavirus situation ("it’s unfair not having guarantees about this situation"). The final scale consisted of 17 items, on which preliminary validity and reliability analyses were performed.
Depression symptoms: The Spanish adaptation (Sanz, García-Vera, Espinosa, Fortún, & Vázquez, 2005; Sánz & Vázquez, 2011) of the Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) was used. The BDI-II is a self-report inventory that assesses the presence and severity of depressive symptoms. It consists of 21 items that indicate symptoms such as sadness, crying, loss of pleasure, guilt, pessimism, etc. In every item, the respondents are asked to choose the statement that best describes their feelings during the past two weeks, including the present day, to be consistent with the DSM-IV criteria for major depression. Each item is answered on a 4-point scale, which describes increasing levels of severity of that symptom. It has adequate reliability (α = .89, Sanz, Perdigón, & Vázquez, 2003) and validity (e.g. Beltrán, Freyre, & Hernández-Guzmán, 2012; Sanz & Vázquez, 1998). Item 9 (suicidal ideation indicator) was omitted for this study due to the potential risk it might imply for online surveys.
State Anxiety: The state anxiety dimension of the Spanish version (Spielberger, Gorsuch, Lushene, & Cubero, 1999) of the State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushene, 1970) was used. The STAI is a self-report instrument composed of 40 items designed to separately assess anxiety as a state (transitory condition) and anxiety as a trait (stable condition). For this study, only the state anxiety dimension was applied, which is compound by 20 items that are answered in a range from 0 to 3. In the Spanish population, the levels of internal consistency of the instrument oscillate from α .84 to .93 (Riquelme & Buela-Casal, 2011).
Socio-demographic features: Closed-ended questions on compliance with mandatory isolation, age, and gender were included.

2.3. Procedure and ethical considerations

The survey was elaborated through Google Forms and disseminated through social networks. Participants answered it between May 7 and 17, 2020 (i.e. between 48 and 58 days after the mandatory quarantine was installed in Argentina). For the implementation of this research, all procedures recommended by the Declaration of Helsinki and the American Psychological Association (2010) were fulfilled. Participants answer voluntary and only after singing (digitally) an informed consent. Contact information of the research group was provided to clarify doubts that may arise concerning the protection of rights in research contexts. The study was approved by the Bioethics Committee of the National University of Mar del Plata. 

2.4. Data analysis

Due to the modifications introduced to the original version of the IUS, preliminary analyses about validity and reliability were carried out. The total scale score was calculated and Pearson's r correlations were applied to each item (item-total correlation, Wieland, Durach, Kembro, & Treiblmaier, 2017). The factor structure of IUS was analyzed by Exploratory Factor Analysis (EFA). Its applicability was considered through the Kaiser-Meyer-Olkin statistic and Bartlett's sphericity test. The EFA was performed through the FACTOR software (v. 10.10.01, Lorenzo-Seva & Ferrando, 2019). First, the number of factors was determined through a parallel analysis with optimal implementation (Timmerman & Lorenzo-Seva, 2011) based on the polychoric correlation matrix. The extraction method was Unweighted Least Squares (ULS), robust against ordinal variables (Lloret-Segura, Ferreres-Traver, Hernández- Baeza, & Tomás-Marco, 2014). As it revealed a single factor structure, no matrix rotation was performed. The internal consistency of the scale was evaluated using Cronbach's alpha (α). 

Before to the association analyses, the normality of the depression, anxiety, and IU was considered through skewness and kurtosis statistics. While IU (Sk = -0.06; Ku = -0.37) and anxiety (Sk = 0.42; Ku = -0.20) presented acceptable values, depressive symptoms (Sk = 1.41; Ku = 2.57) showed a leptokurtic distribution with positive skewness. Therefore, the depression variable was normalized through its natural logarithm (Sedgwick, 2012). The resulting skewness and kurtosis (Sk = -0.60; Ku = 0.05) showed acceptable values (descriptive statistics of depression were explore with the non-normalized variable; inferential analyses were performed with the normalized variable). Descriptive statistics were calculated for the entire sample. Also, the effect of gender was considered using Student t-tests (Cohen's d for effect size; 1-β for Power), and the effect of age was evaluated using Pearson's r correlations. 

Once the preliminary analyses were completed, partial correlations (controlled for gender and age) were performed between anxiety, depression, and IU. Then, two multiple linear regression models were tested (enter method). In both models, gender, age, and IU were the independent variables. The first model assesses the effect of IU over depression, and the second model assesses the effect of IU over anxiety. Collinearity diagnostics showed VIF values lower than 1.02. Residues of both models showed a normal distribution (Model 1: Sk = -0.58; Ku = 0.88; Model 2: Sk = 0.18; Ku = 0.46), and Scatterplots showed homoscedasticity for both models as well. The effect of the independent variables was estimated using standardized β. Effect size of the regression models was estimated using f2, and G*Power was also considered (Cárdenas Castro & Arancibia Martini, 2014; Faul, Erdfelder, Buchner, & Lang, 2009).
Finally, we performed two factorial ANOVAs to explore interaction effects between the independent variables (gender, age, IU) over anxiety and depressive symptoms. Age was recoded into three groups following the World Health Organization criteria (18-24; 25-59; 60 or more; WHO, 2014). IU was recoded into three groups: low IU (Z-score < -1), normal IU (Z-score between -1 and 1), and high IU (Z-score > 1). It is important to highlight that the Levene test was statistically significant for the ANOVAs performed. However, we continue with the analysis, since the ANOVA statistic is sufficiently robust, even against the non-compliance of some of its assumptions, especially in large samples (e.g., Blanca, Alarcón, Arnau, Bono, & Bendayan, 2017).
3. Results

3.1. Preliminary analyses

Item-total correlations on IUS showed that all items had statistically significant correlations, each greater than r .49. The applicability of EFA was evaluated with adequate results (Bartlett's(136) = 44042.7; p < .01; KMO = .95). The EFA showed a single factor solution, which explained 53.6% of the variance. Factor loads ranged from .46 to .84 points (mean = .71). The α obtained for the scale was .93. 
To determine if there was an effect of gender and age on emotional variables, Student t and Pearson r tests were applied. The t-tests (Table 1) showed higher levels of depression, anxiety, and IU in women, with small effect sizes. Concerning age, inverse low correlations (p < .01) were found between the age of the participant and anxiety (r = -.19; p = .01), depressive symptoms (r = -.28; p = .01), and IU (r = -.12; p = .01). 
Table 1
Gender differences in levels of anxiety, depression, and IU
	
	Female
	Male
	t
	d
	1-β

	
	ME
	SD
	ME
	SD
	
	
	

	Depression
	2,24
	0,82
	1,95
	0,90
	8,20**
	0.34
	.999

	Anxiety
	23,51
	10,52
	20,68
	9,95
	6,40**
	0.28
	.999

	Intolerance of  uncertainty
	50,27
	13,20
	46,95
	13,38
	5,93**
	0.25
	.997

	** p < .01 
	


3.2. Associations between emotional variables
Partial correlations are presented in Table 2. Statistical analyses for all sample were also calculated and are presented in Table 2 as well. Results showed significant large correlations among the variable under study.
Table 2
Descriptive statistics and correlations between variables
	
	Depression
	Anxiety
	ME
	SD

	Depression
	-
	-
	11.02
	8.94

	Anxiety
	.727**
	-
	23.00
	10.47

	Intolerance of  uncertainty
	.607**
	.734**
	49.68
	13.29

	** p < .01


Regression analyses are presented in Table 3. A significant effect of IU on anxiety and on depressive symptoms was observed. The variance explained was larger for anxiety than for depressive symptoms. Thus, the more the IU over the pandemic, the higher the anxiety and the depression. A minor effect of age and gender was also found, although the β coefficients were low and, for gender, close to zero. The effect size and the power of both models was very large, although it was larger for anxiety levels.
Table 3
Multiple linear regression with anxiety and depressive symptoms as dependent variables
	
	Anxiety
	Depression

	
	β
	β

	Intolerance of uncertainty
	.73**
	.58**

	Age
	-.10**
	-.21**

	Gender
	-.03*
	-.06**

	r2
	.56
	.43

	1- β
	1.00
	1.00

	f2
	1.27
	.75

	F(3, 3801)
	1603.04**
	951.99**

	* p < .05; ** p < .01


Finally, two factorial ANOVAs was performed to explore interaction effects between the independent variables (gender, age, IU) over anxiety and depressive symptoms. About anxiety (F = 172.427; p < .01; ηp2 = .436), although there were effects of gender (F = 6.351; p < .01; ηp2 = .002), age (F = 16.550; p < .01; ηp2 = .009), and IU (F = 259.210; p < .01; ηp2 = .120) separately, there were no interaction effects. Similarly, in depression (F = 105.847; p < .01; ηp2 = .322), there were effects of gender (F = 7.112; p < .01; ηp2 = .002), age (F = 41.492; p < .01; ηp2 = .021) and IU (F = 175.384; p < .01; ηp2 = .085), but no interaction effects. The results are presented in Figure 1.
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Figure 1. Estimated mean for anxiety and depressive symptoms (interaction of dependent variables). Note: IU = Intolerance of Uncertainty
4. Discussion

The COVID-19 pandemic represents an unprecedented challenge, so uncertainty distress is an evident and understandable reaction (Freeston et al., 2020). In this context, distress should not be pathologized, but supported and underpinned so it does not lead to more serious problems. Our results indicate that IU over COVID-19 plays a fundamental role in the psychopathological symptoms of the population during confinement. This is consistent with what was reported by Satici et al. (2020), who found that IU had a significant direct effect on mental wellbeing during the COVID-19 pandemic. As Brooks et al. (2020) have pointed out, information is the key, so it is essential that people understand what is happening. Otherwise, the perceived distress may lead to over-engagement behaviors (e.g., breaking quarantine), aimed at trying to regain control and certainty over the situation and alleviate the distress (Freeston et al., 2020). 

Few conclusions can be drawn from the data collected here about whether levels of anxiety and depression are higher than pre-pandemic measures. Regarding STAI, there are no Argentinean adaptation of the scale and no paper has explore its psychometric properties in our country. Although there are some previous studies in Argentina that have used the STAI, they focus on specific populations (e.g., clinical patients, university students; Biglieri & Vetere, 2010; Goncalves Mo & Rodríguez De Behrends, 2015), and generally work with a more limited number of participants (e.g., 200, 300). Similarly, the Argentinian adaptation of the BDI-II in general population (Brenlla & Rodríguez, 2006) was carried out on a sample of 472 people, all of whom resided in the city of Buenos Aires (our sample included a larger number of participants, who also came from different Argentinean cities). A pre-pandemic measure could have been very enlightening in this matter, and would have allowed us to make valuable comparisons. However, the few published studies on mental health during the COVID-19 pandemic in other countries, have reported increases in the levels of anxiety and depression (Galindo-Vázquez et al., 2020; Ozamiz-Etxebarria, Dosil-Santamaria, Picaza-Gorrochategui, & Idoiaga-Mondragon, 2020). Also previous studies have reported a negative psychological effect on the population due to the outbreak of other infectious diseases (Brooks et al., 2020; Mihashi et al., 2009). These studies highlight the importance of addressing both physical and mental health in this uncertain context.
Findings are also aligned with previous studies (out of isolation periods) that point out the importance of IU as a transdiagnostic factor for different psychopathological disorders (Carleton et al., 2007; Katz, Rector, & Laposa, 2017; McEvoy & Mahoney, 2012; Norr et al., 2013; Toro et al., 2019). In this regard, Carleton et al. (2012) suggest that transdiagnostic approaches to psychological disorders consider underlying mechanisms across diagnostic categories and that IU represents a fundamental vulnerability for anxiety and depression. Moreover, the more intolerant a person is, the more their cognitions and emotions will be affected when he or she is exposed to uncertain situations (Dugas et al., 2004).

Nevertheless, previous studies usually report moderate relationships between the variables explored here. State anxiety and IU usually show relations that vary from .37 to .55 points (González, Ibáñez, Rovella, López, & Padilla, 2013; Rodríguez De Behrends & Brenlla, 2015; Toro, Alzate, Santana, & Ramírez, 2018), and depression and IU relations ranged from .34 to .53 points (González et al., 2013; Toro et al., 2018). In contrast, the relationships found in this study between IU (over pandemic) and levels of anxiety and depression were significantly higher, indicating, at least exploratory, the importance of IU in this context. 
Regarding age and gender, our results show that there is indeed an effect of these variables over anxiety, depression, and IU, although the effect is clearer for anxiety and depression, consistently with previous studies (e.g., Goldberg et al., 2003; McLean et al., 2011; Nolen-Hoeksema & Aldao, 2011; Van de Velde et al., 2010). The effect size was smaller for IU, which may explain why some studies have found these differences (e.g., Dugas et al., 2004; Mertens et al., 2020; Sexton & Dugas, 2009), while other researchers have not (e.g, Rodríguez de Behrends & Brenlla, 2015; Tolin et al., 2003).
Despite the evidence, some limitations should be considered. First, the sample used in the study, while large, was not probabilistic, so many findings cannot be generalized. In fact, a large proportion of people with university degrees (or even postgraduate) participated in the study, which does not represent the distribution of educational level in Argentina. Future studies should consider reaching lower-income social sectors to explore the psychological effects of the COVID-19 pandemic on this population. Also, the present study used self-report measures and was correlational in nature, so further research is needed to investigate IU through behavioral assessment tools (Ameral, Palm Reed, Cameron, & Armstrong, 2014). Also, other distress tolerance aspects should be considered, such as tolerance of negative emotion, tolerance of frustration, or tolerance of ambiguity (Zvolensky et al., 2010). 

In summary, health is an integrative construct, so the psychological effects of quarantine should be taken into account. Uncertainty, anxiety, depressive symptoms, distress, are normal consequences in a pandemic time, but maintaining good mental health is essential (Peitl, Zatezalo, & Karlović, 2020) to avoid long-term problems (e.g., post-traumatic stress, Brooks et al., 2020) or challenges. In this matter, psychological intervention represent and efficient way to explore potential maladaptive responses as well as to promote psychological support during the COVID-19 pandemic (Ciacchini et al., 2020). 
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