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El núcleo del miedo a lo desconocido: Análisis psicométrico de la Escala de Intolerancia a la Incertidumbre 


Abstract 
Intolerance to uncertainty is a transdiagnostic construct that has been related to emotional processing. It has also been associated with emotional disorders (Frank, Davidson & Persons, 2014). Instruments measuring may help to clarify the factors that contribute to different disorders and to understand the mechanisms of action of clinical interventions.
of action on clinical interventions. The objective of the study was to analyze the psychometric characteristics of the IUS, in a sample of 644 young Colombians.
Results show an adequate internal consistency of the scale. Exploratory and confirmative factorial analyzes show that the IUS is composed by two factors. In conclusion, the psychometric properties of the instrument are adequate. Therefore, they are relevant to measure the construct as a transdiagnostic variable common to different psychological disorders. 
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Resumen
La intolerancia a la incertidumbre es un constructo transdiagnóstico que se ha relacionado con procesamiento emocional y se asocia con múltiples trastornos emocionales (Frank, Davidson & Persons, 2014). Su medición puede contribuir a esclarecer los factores que contribuyen a diferentes trastornos y a comprender los mecanismos de acción de las intervenciones clínicas. El objetivo del estudio fue analizar las características psicométricas del IUS, en una muestra de 644 jóvenes colombianos. Los resultados muestran una adecuada consistencia interna. Los análisis factoriales exploratorio y confirmatorio evidencian que la IUS se compone de dos factores. En conclusión, las propiedades psicométricas del instrumento son adecuadas, por lo que resulta pertinente para evaluar el constructo como una variable transdiagnóstica común a diferentes desórdenes psicológicos. 
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The Intolerance to Uncertainty (IU) is an originally-proposed construct as part of a model to explain the development and maintenance of the concern in Generalized Anxiety Disorder (GAD) (Dugas, Gagnon, Ladouceur & Freeston, 1998). The researchers are focused on understanding the characteristics of the concern, a central psychological process that plays a role in keeping the symptoms associated with the TAG (Freeston et al., 1994; Thielsch, Andor & Ehring, 2015).
The IU is a predictive factor and maintainer of the pathological concern, which includes cognitive, behavioral and emotional components in every-day contexts and situations of uncertainty (Robichaud, 2013). The IU has been proposed as a cognitive vulnerability factor for the concern and the TAG (Bomyea et al. 2015; Koerner & Dugas, 2008). 
According to the above, an individual with a high intolerance to uncertainty, experiences high levels of emotional distress in various aspects of life in which there is ambiguous information on uncertain results. The high need of information can be the result of the intolerance towards uncertainty. It leads to the search for information constituting a behavioral strategy to decrease the discomfort (Buhr & Dugas, 2002). 
Various studies have found that the IU is related to alcohol consumption (Kraemer, McLeish & O'Bryan, 2015), cyberchondria (Norr, Albanese, Oglesby, Allan & Schmidt, 2015), generalized anxiety disorder and major depressive disorder (People & Ruscio, 2011; Thibodeau, et al. 2015), anxiety for health (Fergus & Bardeen, 2013), obsessive-compulsive disorder (Sarawgi, Oglesby & Cougle, 2013), neuroticism, social phobia, panic disorder and agoraphobia (McEvoy & Mahoney, 2012), accumulation behaviors  (Hansen et al. 2013) and repetitive negative thinking (Give, Iqbal & Mushtaq, 2017).
Due to the recurring appearance in literature about the relationship between intolerance to uncertainty and psychopathology, this mechanism is considered as a specific transdiagnostic-cognitive construct. Its central role is fundamental in the development and maintenance of various psychological problems (Frank, Davidson & Persons, 2014). 
The instruments designed to measure the IU are two. The first is the Intolerance of Uncertainty Inventory (IUI) created by Gosselin et al. (2008), a measure of 45 items, distributed in two subscales (Part A and Part B). Part A evaluates the general unacceptability towards uncertainty, and part B evaluates the close demonstrations to the most common symptoms of anxiety disorders. The IUI presents a Cronbach's alpha of 0.92 and 0.96 in the A and B scales, respectively.  Although the IUI has acceptable psychometric properties, it also presents difficulties in about the clarity of its factor structure for both A and B scales with the samples used so far. Therefore, it is considered as a secondary measure for to estimate this construct (Carleton, Gosselin & Asmundson, 2010). 
The second instrument is the Intolerance of Uncertainty Scale (IUS), a widely-scale used in both clinical and research contexts (Wenzel, 2017).  This was the first instrument carried out to measure the construct. It was originally developed in French by Freeston et al. (1994). The IUS has been translated and adapted to different populations in countries such as the United States (Buhr & Dugas, 2002), China (Yang, 2013), Italy (Bottesi, et al. 2015), the Netherlands (De Bruin, Rassin, Van der Heide & Muris, 2006), Lithuania (Rotomskis, 2014) and Spain (González, Cubas, Rovella & Darias, 2006) and has generally shown proper psychometric properties, as well as convergent and discriminant validity with measures of anxiety and depression.  Likewise, there is a reduced version of IUS composed of 12 items (Carleton, Norton & Asmundson, 2007). 
In the original scale, Freeston, Rheaume, Letarte, Dugas & Ladouceur (1994) identified five factors through factorial analysis. Such factors assess a wide range of cognitive-emotional reactions associated with uncertainty. However, subsequent factorial analysis made in various processes of cultural adaptations have allowed to conclude there are actually two factors that fit into the consistently data (Bottesi, et al. 2015; González et al, 2006; Helsen, Van Den Bussche, Vlaeyen & Goubert, 2013; Rotomskis, 2014; Sexton & Dugas, 2009).
In the country, there are not adapted or validated instruments to measure the intolerance to uncertainty. The current study aims to adapt and validate the IUS by Freeston et al. (1994) for Colombia. 

Method
Design
Non-experimental trans-sectional type, in which data were collected in a single moment, to examine the psychometric properties of the intolerance to uncertainty scale on Colombian population.

Participants
[bookmark: _qr7btayswugt][bookmark: _gjdgxs]Intentional non-probability sample, made of 742 people who accepted to participate in the study. 98 results were discarded because people dropped out the study at some point, or their answers were incomplete. The final sample was made of 644 Colombian participants (302 men and 342 women) with university studies (students and graduates), with an average age of 20.9 years (DT= 3.13). Data were collected through the questionnaire designed on Qualtrics and submitted to the email address of the participating universities. The following inclusion criteria were used: People over the age of 18, university study in progress or completed and mastery of the Spanish language.

Instruments
The link of the questionnaire, with the declaration of consent informed and a brief explanation of the study was sent to the participant's emails. The questionnaires were completed anonymously. The data was collected over six months, period during the which reminders were sent to motivate the completion of the questionnaire.

	The Intolerance to Uncertainty scale 
The IUS (Freeston et al., 1994), with 27 related items stating that uncertainty is unacceptable, is an indicator of difficulties in people and it leads to frustration, stress and the inability to make decisions. The questionnaire with Likert-type scale of 5 points (from 1= does not describe at all up to 5= describes me completely). Some examples of reagents making the translated scale are the "uncertainty makes me feel restless, anxious or stressed out" and "I cannot relax my mind if I do not know what is going to happen tomorrow". Studies agree the scale has good psychometric properties; an excellent internal consistency (α>.90), proper test-retest reliability and convergent and divergent validity when compared with measures of concern, depression and anxiety (Buhr & Dugas, 2002; Dugas et al., 1997; Freeston et al., 1994). 
	
Qualtrics Platform.
The platform used to set up the IUS instrument and deliver it to the participants was Qualtrics. Both for the pilot test and the final application.

Procedure
The participants completed the informed consent that included information about the aims of the research, policy of confidentiality, use of personal data, possibility to leave the study at any time, as well as the unpaid and voluntary nature of their participation in this study. Later, participants completed questions on sociodemographic data. 
The adaptation to IUS was conducted by following the guidelines for the transcultural adaptations process of self-report measures of Beaton, Bombardier, Guillemin & Bosi (2000). The latter integrate a systematic process of six phases: Translation, synthesis, back-translation, expert´s review, a pilot test (pre-testing) and presentation to the evaluation committee on the adaptation process.


Results

To identify the degree of consistency and stability of the IUS, reliability analysis was carried out. Results allowed to identify a high internal consistency of the test using Cronbach's Alpha Index (0.94) and corrected total-reagents correlations were made. Such results ranged from 0.36 to 0.76 (table 1). 

Table 1
Means, standard deviations, item-total correlations corrected and Cronbach's Alpha if Item in the Intolerance to Uncertainty Scale (n=644)
	
Item
	M
	DT
	Rtol
	Cronbach's alpha if item is deleted

	1. Uncertainty does not allow me to have a safe opinion
	2.59
	1.00
	0.51
	0.942

	2. To feel uncertain means the person is disorganized
	1.85
	0.95
	0.43
	0.943

	3. Uncertainty makes life unbearable
	1.97
	0.99
	0.53
	0.942

	4. It is unfair I cannot have guarantees in life
	2.12
	1.10
	0.54
	0.942

	5. I cannot relax my mind if I do not know what is going to happen tomorrow
	2.03
	1.17
	0.61
	0.941

	6. Uncertainty makes me feel restless, anxious or stressed
	2.70
	1.14
	0.62
	0.941

	7. Unpredictable events bother me greatly
	2.20
	1.10
	0.61
	0.941

	8. I get frustrated when I do not have all the information I need
	2.87
	1.15
	0.58
	0.942

	9. Uncertainty prevents me from living a full life
	1.89
	1.04
	0.74
	0.940

	10. One must always look forward to avoid surprises
	2.89
	1.17
	0.36
	0.944

	11. A small unpredictable event can ruin everything, even with the best planning
	2.54
	1.13
	0.55
	0.942

	12. When I should act, uncertainty paralyzes me
	2.08
	1.06
	0.70
	0.940

	13. To feel uncertain means I am not excellent.
	1.82
	0.99
	0.64
	0.941

	14. When I feel uncertain, I cannot make progress
	2.03
	1.06
	0.73
	0.940

	15. When I feel uncertain, I do not work correctly
	2.17
	1.06
	0.76
	0.940

	16. Unlike me, other people seem to know their direction in life
	2.17
	1.26
	0.60
	0.941

	17. Uncertainty makes me feel vulnerable, unhappy or sad
	2.07
	1.14
	0.72
	0.940

	18. I always want to know what the future holds for me
	2.48
	1.23
	0.56
	0.942

	19. I do not tolerate when something comes as a surprise
	2.06
	1.03
	0.63
	0.941

	20. A small hesitation can prevent me from acting
	2.45
	1.11
	0.58
	0.942

	21. I must be able to organize everything in advance
	2.73
	1.11
	0.38
	0.944

	22. To feel uncertain means that I do not have confidence in myself
	2.13
	1.12
	0.68
	0.940

	23. I think it is unfair other people are certain of their future
	1.71
	1.01
	0.59
	0.942

	24. Uncertainty does not allow me to sleep well
	2.06
	1.13
	0.59
	0.942

	25. I have to stay away from all uncertain situations
	1.95
	1.04
	0.61
	0.941

	26. Ambiguities in life make me feel stressed
	2.20
	1.13
	0.71
	0.940

	27. I do not tolerate to feel undecided about my future
	2.34
	1.21
	0.68
	0.941


Note: rtol= total corrected correlations of reagents.

Later, the Kaiser-Meyer-Olkin (KMO) index was obtained, as an evaluation measure for adequacy to the sample for future factorial analysis. According to the values from the KMO (0.96), it can be stated the sample has a good fitness-level to carry out a factorial analysis. In Barlett's Test of Sphericity that assesses the applicability of the factorial analysis on the studied variables showed a X2= 8244.105 with a significant p= 0.000 relationship between variables. This allowed to identify the feasibility to implement an Exploratory Factor Analysis (EFA) with the data collected.
According to the above, an analysis on main components was carried out to identify the factorial structure of the 27 IUS items. It was found that the eigenvalues (11.24, 1.44, 1.05 and 1.02, respectively) suggested four initial factors and they explained 54.65% of the variance. Analysis of main factors with iterations of squared multiple correlations for the initial estimated commonalities was carried out. In addition, an oblique Promax rotation was used in order to identify the underlying factor structure.
Factorial solutions for the item´s charges were found for four, three and two factors. Based on the sedimentation chart (Figure 1), and the item´s charges the two-factor solution was found to be the best representation of the results. These eigenvalues of the two factors were 10.76 and 7.95, respectively for a 46.99% solution to the explained variance. 
According to charges equal to or greater than 0.30, items that configured each factor were selected. In table 2 it can be seen the matrix configuration for the standardized regression coefficients for the two factors. Factor 1 and 2 were represented by 9 and 18 items, respectively. Factor 1 "The uncertainty factor has negative implications of behavior and self-reference" and Factor 2 "The uncertainty is unfair and ruins everything."



[image: ]
Figure 1. Chart of sedimentation of the main factors on the scale of Intolerance to Uncertainty Scale.
Table 2
Standardized regression coefficients of the main factor with iterations with a Promax rotation and the final estimated commonalities (h2) on the Intolerance to Uncertainty Scale

	No.
	Item
	I
	II
	h2

	1
	Uncertainty does not allow me to have a safe opinion
	0.43
	0.16
	0.30

	2
	To feel uncertain means the person is disorganized
	0.75
	-0.31
	0.35

	3
	Uncertainty makes life unbearable
	0.72
	-0.16
	0.40

	4
	It is unfair I cannot have guarantees in life
	0.45
	0.17
	0.33

	5
	I cannot relax my mind if I do not know what is going to happen tomorrow
	0.38
	0.33
	0.42

	6
	Uncertainty makes me feel restless, anxious or stressed
	0.31
	0.43
	0.45

	7
	Unpredictable events bother me greatly
	0.26
	0.48
	0.46

	8
	I get frustrated when I do not have all the information I need
	0.22
	0.49
	0.43

	9
	Uncertainty prevents me from living a full life
	0.70
	0.11
	0.61

	10
	One must always look forward to avoiding surprises
	-0.32
	0.84
	0.46

	11
	A small unpredictable event can ruin everything, even with the best planning
	0.12
	0.56
	0.43

	12
	When I should act, uncertainty paralyzes me
	0.70
	0.07
	0.56

	13
	To feel uncertain means, I am not excellent.
	0.82
	-0.14
	0.54

	14
	When I feel uncertain, I cannot carry on
	0.82
	-0.03
	0.63

	15
	When I feel uncertain, I do not work correctly
	0.78
	0.04
	0.65

	16
	Unlike me, other people seem to know their direction in life
	0.71
	-0.06
	0.45

	17
	Uncertainty makes me feel vulnerable, unhappy or sad
	0.76
	0.03
	0.60

	18
	I always want to know what the future holds for me
	0.16
	0.53
	0.42

	19
	I do not tolerate when something comes as a surprise
	0.41
	0.32
	0.45

	20
	A small hesitation can prevent me from acting
	0.42
	0.26
	0.39

	21
	I must be able to organize everything in advance
	-0.32
	0.88
	0.50

	22
	To feel uncertain means that I do not have confidence in myself
	0.74
	0.00
	0.55

	23
	I think it is unfair other people are certain of their future
	0.68
	-0.03
	0.43

	24
	Uncertainty does not allow me to sleep well
	0.56
	0.10
	0.40

	25
	I have to stay away from all uncertain situations
	0.47
	0.24
	0.42

	26
	Ambiguities in life make me feel stressed
	0.58
	0.22
	0.56

	27
	I do not tolerate to feel undecided about my future
	0.44
	0.34
	0.51

	 
	Eigenvalues
	11.24
	1.44
	 


Note: The regression coefficients charged in each factor were >0.30 and are in bold type. 
Facto 1 = uncertainty toward life in general; Factor II: unpredictability/lack of control.

Later, a Pearson correlation between the factors was made and a ratio of 0.67 was made (p<0,001). The latter supported the AFE with oblique rotation. Moreover, Pearson correlations were carried between factors 1 and 2 and the average scores of the scale. Scores of 0.96 and 0.84 (p<0,001), respectively were found.
To evaluate the suitability of the two-factors proposed model,  two Confirmatory Factorial Analysis (CFA) were carried out: One and two factors analysis and the following indexes were reviewed: Comparative Fit Index (CFI, acceptable for values greater than 0.90; Bentler, 1990), Tucker and Lewis Index (TLI, acceptable for values greater than 0.90; Tucker and Lewis, 1973), and the Root Mean Square Error of Approximation (RMSEA, acceptable to values lower than 0.06; Steiger & Lind, 1980). The results showed, according to post adjustment indices, the bifactorial model of intolerance to uncertainty fits the best compared to the unifactorial model (Table 3).

Table 3
Post adjustment indices of two models of Confirmatory Factor Analysis (n=644).
	Post adjustment indices
	Unifactorial*
	Bifactorial**

	X2
	1187.043
	1053.063

	CFI
	0.89
	0.909

	TLI
	0.883
	0.901

	RMSEA
	0.064
	0.059

	Note. P<0.05 DF= 324*, DF=323**


















Lastly, the test scales were obtained to determine the level of intolerance to uncertainty, according to the sample (Table 4).


Table 4
Percentiles of the IUS scales adapted in Colombia (n=644, M= 60, DT = 18.90).

	Percentiles
	Direct Score

	10
	38

	20
	44

	30
	48

	40
	53

	50
	58

	60
	63

	70
	68

	80
	75

	90
	87

	99
	113





Discussion

This study's aim was to validate and analyze the psychometric characteristics of IUS in a sample of Colombian youth. The results show the scale has adequate psychometric properties to measure the degree of uncertainty within the Colombian population.
In regard with the AFE and the IUS's AFC, two fitting-factors were identified. The latter adjusted to the data favorably. This agrees with previous studies on the instrument's psychometric properties. The latter were carried out in different contexts and reported the existence of two factors (Bottesi, et al. 2015; González, et al. 2006; Helsen, 2013; Van Den Bussche, Vlaeyen & Goubert, 2013; 2014; Rotomskis, Sexton & Dugas, 2009). These results suggest the IUS can be used both as a tool of unifactorial and bifactorial evaluation.
 In contrast, these results differ from the higher-order, five-factor structure reported in the original study when the scale was used.  These results were associated with behavioral attempts to control the future and avoid uncertainty, inhibition of action, emotional reactions, such as frustration and stress, and cognitive interpretations on the uncertainty and self-concept (Freeston et al. 1994).
In regards with the findings on validity and IUS reliability and about those values originally-reported values by the authors, it is possible to state the validated scale for Colombia, in its Spanish version, is a psychological diagnostic-tool. Such a tool can be used in various non-clinical fields to identify emotional, cognitive, and behavioral responses associated with the ambiguity and uncertainty in various day-to day situations. Likewise, psychological processes associated with these responses (worry and rumination). 
Although it has been IU may have specific manifestations associated with particular disorders, the transdiagnostic feature of this construct still explains a significant variance in multiple of disorders (Laposa, Collimore, Hawley & Rector, 2015; Reuman, Jacoby, Fabricant, Herring & Abramowitz, 2015; Thibodeau, et al. 2015). Therefore, to use the IUS can provide valuable indicators for clinical work with patients that perform a variety of regulatory behaviors or authorative and independent independant authoritarians associated with these disorders. In addition, the IUS eases the evaluation and measurement tasks of those clinical impact interventions, under research and applied contexts.
As a general recommendation and given the small number of publications produced in the Colombian context on this subject, it is necessary to increase the number of studies on the intolerance to uncertainty and other transdiagnostic mechanisms, as well as their relationship with the etiology and maintenance of various disorders. 
Furthermore, it is recommended to implement the IUS on clinical populations, as well as to verify its psychometric properties on varied population. Likewise, it is important to explore the relationship between the intolerance to uncertainty and other psychological variables associated to this aspect, such as cognitive suppression, concern, anxiety and depression.
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Annex 1. Intolerance to Uncertainty Scale (IUS) 
(Vargas-Nieto, Zambrano, Valencia, Puerta-Cortés & Castro, 2018)

	
Items
	It does not characterize myself
	It is little characteristic of myself
	It is moderately characteristic of myself
	It is very characteristic of myself
	It is extremely characteristic of myself

	1. Uncertainty does not allow me to have a safe opinion
	1
	2
	3
	4
	5

	2. To feel uncertainty means that the person is disorganized
	1
	2
	3
	4
	5

	3. Uncertainty makes life unbearable
	1
	2
	3
	4
	5

	4. It is unfair I cannot have guarantees in life
	1
	2
	3
	4
	5

	5. I cannot relax my mind if I do not know what is going to happen tomorrow
	1
	2
	3
	4
	5

	6. Uncertainty makes me feel restless, anxious or stressed
	1
	2
	3
	4
	5

	7. Unpredictable events bother me greatly
	1
	2
	3
	4
	5

	8. I get frustrated when I do not have all the information  I need
	1
	2
	3
	4
	5

	9. Uncertainty prevents me from living a full life
	1
	2
	3
	4
	5

	10. One must always look forward to avoid surprises
	1
	2
	3
	4
	5

	11. A small unpredictable event can ruin everything, even with the best planning
	1
	2
	3
	4
	5

	12. When I should act, uncertainty paralyzes me
	1
	2
	3
	4
	5

	13. To feel uncertain means  I am not excellent.
	1
	2
	3
	4
	5

	14. When I feel uncertain, I cannot make progress
	1
	2
	3
	4
	5

	15. When I feel uncertain, I do not work correctly
	1
	2
	3
	4
	5

	16. Unlike me, other people seem to know their direction in life
	1
	2
	3
	4
	5

	17. Uncertainty makes me feel vulnerable, unhappy or sad
	1
	2
	3
	4
	5

	18. I always want to know what the future holds for me
	1
	2
	3
	4
	5

	19. I do not tolerate when something comes as a surprise
	1
	2
	3
	4
	5

	20. A small hesitation can prevent me from acting
	1
	2
	3
	4
	5

	21. I must be able to organize in advance
	1
	2
	3
	4
	5

	22. To feel uncertain means that I do not have confidence in myself
	1
	2
	3
	4
	5

	23. I think it is unfair other people are certain of their future
	1
	2
	3
	4
	5

	24. Uncertainty does not allow me to sleep well
	1
	2
	3
	4
	5

	25. I have to get away from all uncertain situations
	1
	2
	3
	4
	5

	26. Ambiguities in life make me feel stressed
	1
	2
	3
	4
	5

	27. I do not tolerate to feel undecided about my future
	1
	2
	3
	4
	5
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