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Abstract
Background: Studies have shown that the intolerance of uncertainty may play a key role in the etiology and maintenance of worry and generalized anxiety disorder. The Intolerance of Uncertainty Scale was developed to measure these symptoms. Aims: The present study investigated the psychometric properties of the Chinese version of Intolerance of Uncertainty Scale (IUS), which had already been validated in French and English versions. Methods: In a largely college student sample (N = 940), the factor analysis and regression analysis were performed on the IUS. In addition, a group of 80 participants that were previously tested were asked to complete the IUS for a ﬁve-week retest of the measure. Results: The IUS had excellent internal consistency(α=0.90), good test–retest reliability(r=0.75) and good convergent and divergent validity when assessed with symptom measures of worry, depression, and anxiety. Factor analysis showed that the IUS had a four-factor solution. Finally, the regression analysis demonstrated that IU contributed significantly to worry, after controlling for demographic variables and levels of anxiety and depression. Conclusions: The Chinese version of the IUS was a sound scale for assessing IU and the intolerance of uncertainty was an important influencing factor on worry.
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1. Introduction
Interest in the area of generalized anxiety disorder and its main feature of worry had been the focus of considerable research. Although a number of factors were associated with excessive worry and generalized anxiety disorder, research was now suggesting that intolerance of uncertainty may be very important in understanding worry and may play a key role in the etiology and maintenance of worry (Freeston, Rhe´aume, Letarte, Dugas & Ladouceur, 1994; Dugas, Freeston & Ladouceur, 1997; Buhr & Dugas, 2002). Freeston et al. (1994) had demonstrated that there was a unique link between IU and worry, which was independent of levels of anxiety and depression. 
Intolerance of uncertainty refered to “the predisposition to react negatively to an uncertain event or situation, independent of its probability of occurrence and of its associated consequences”(Freeston et al., 1994). A person who was characterized by high level of intolerance of uncertainty may ﬁnd many aspects of life intolerable given that it was ﬁlled with uncertainty and ambiguity. Previous researches had demonstrated that: (1) IU could distinguish between GAD patients and non-clinical worriers (Ladouceur, Blais, Freeston, & Dugas, 1998), (2) the level of intolerance of uncertainty could distinguishe GAD patients from individuals suffering from other anxiety disorders (Ladouceur et al., 1999). (3) worriers displayed more difﬁculties completing tasks that were ambiguous in nature compared to non-worriers (Metzger, Miller, Cohen, Sofka, & Borkovec, 1990). (4) targeting intolerance of uncertainty in the treatment of excessive worry leaded to changes in level of worry (Dugas & Ladouceur, 2000; Ladouceur, Dugas, Freeston, Le´ger, Gagnon & Thibodeau, 2000).
Although these findings seemed to indicate that intolerance of uncertainty had a unique link with worry and GAD, some researches found that this characteristic was also relevant for Obsessive-Compulsive Disorder and Social Phobia(Holaway, Heimberg, & Coles, 2006; Deacon, Kalsy, Whiteside, Schwartz, Moore & Abramowitz, 2003).
Most researchers used the Intolerance of Uncertainty Scale (IUS; Freeston et al., 1994) to measure IU. There were several language versions of the IUS, including French version and English version. The French version of the IUS was developed to assess emotional, cognitive, and behavioral reactions to ambiguous situations, implications of being uncertain, and attempts to control the future (Freeston et al., 1994). The psychometric properties of the French version were proved to be excellent. The internal consistency was 0.91 and test-retest reliability over a five-week period was 0.78. The convergent validity was satisfactory, the correlations between the IUS and measures for symptoms of worry, depression and anxiety ranged between .52 and .63. Factor analysis identiﬁed a ﬁve-factor structure that included: (1)beliefs that uncertainty were unacceptable and should be avoided, (2)being uncertain reﬂected badly on a person, (3)uncertainty resulted in stress, (4) frustration related to uncertainty, and (5) uncertainty prevented action.( Dugas et al., 1997; Freeston et al., 1994). 
The psychometric properties of the English version of the IUS were examined by Buhr and Dugas (2002). The internal consistency and test-retest reliability were the same excellent as the French version(α=0.94, r=0.74), and the convergent validity was also satisfactory, the correlations between the IUS and measures for symptoms of worry, depression and anxiety ranged between .55 and .60. However, the results of factor analysis were different. The English version of IUS had been identiﬁed a four-factor structure that included: (1)uncertainty was stressful and upsetting, (2) uncertainty leaded to the inability to act, (3)uncertain events were negative and should be avoided, and (4) being uncertain was unfair, and according to the authors, the best choice was to use the total score of the scale.
The IUS was first translated from English to Chinese by two independent translators, then, another independent translator translated it back in order to indentify and modify the problem items. Finally, a pilot version was administered to a small group of participants. This study offered information concerning the internal consistency, test-retest reliability, factor structure, and convergent and divergent validity using symptom measures of worry, depression, and anxiety in a non-clinical sample and provided evidences to show that the Chinese version of the instrument was acceptable.
2. Method

2.1. Participants
Participants in this study were students of Weifang Medical College, China  (N=973). Students participated voluntarily and they could receive course credits for participation. The participants all gave informed consent. Of the 973 students, 940 students (473 men and 467 women; mean age = 20.79 years, SD = 2.06, range = 18-25) completed the questionaires.
2.2 Measures
The Intolerance of Uncertainty Scale (IUS; Freeston et al., 1994) consists of 27 items assessing implications of being uncertain, attempts to control the future, and emotional, cognitive, and behavioural reactions to ambiguous situations. Items (e.g., “I always want to know what the future has in store for me”) are answered on a five-point scale (1 = strongly disagree; 5 = strongly agree). The French version of the measure has excellent internal consistency (a=0.91), good test–retest reliability over a ﬁve-week period (r=0.78) and demonstrated convergent and discriminant validity (test–retest from Dugas et al., 1997; Freeston et al., 1994). The English version of the measure also has excellent internal consistency (α = .89), and satisfactory test-retest reliability (r = .74), as well as good convergent and discriminant validity (Buhr & Dugas, 2002).
The Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger & Borkovec, 1990) is used to measure trait-like worry. The PSWQ consists of 16 items for measuring the frequency and intensity of worrying (e.g., “My worries overwhelm me”). Items are answered on a 5-point scale (1 = not at all typical for me; 5 = very typical of me). Item ratings are summed to yield a total worry score, with higher scores indicating higher levels of worry. The PSWQ has good internal consistency (with α’s between .86 and .94), test-retest reliability (the correlation over a 8-10 week period was .92), and satisfactory convergent and discriminant validity (Meyer et al., 1990, Sha et al., 2006).
Self-rating Depression Scale (SDS) is a 20-item self-report measure of the symptoms of depression. Subjects rate each item according to how they felt during the preceding seven days. Item responses are ranked from 1 to 4. The sum of the 20 items produces a score ranging between 20 and 80. The SDS has good internal reliability and satisfactory convergent and discriminant validity (Zung, 1976, Wang et al., 1999).
Self-rating Anxiety Scale (SAS) measures affective and somatic symptoms of an anxiety disorder. The structure of the SAS is like that of the SDS. It also consists of 20 questions, which refer to the past seven days. The result of the SAS is obtained by summing up the scores. The SAS has good internal reliability and satisfactory convergent and discriminant validity (Zung, 1971, Wang et al., 1999).
All instruments were administered in Chinese. If available, official, copyrighted translations were used with permission. For the other non-Chinese scales, the English instruments as fully described in the original articles, were translated following a back-translation approach. It is important to note that the Chinese versions of the IUS, PSWQ, SAS and SDS all have satisfactory psychometric properties in this study. (see table 1).
2.3. Procedure
Participants were asked to complete the four questionnaires and supply demographic information. The questionnaires were completed during one 20-min testing period and groups of participants were run on several separate occasions. Participants were told that the purpose of the experiment was to assess the relationship between worry and other emotional responses such as anxiety and depression. Participants were informed that they could discontinue the study at any time. In addition, a group of 80 participants that were previously tested were asked to complete the IUS for a ﬁve-week retest of the measure.
3. Results
Means (SD) and the internal consistency for the measures were presented in Table 1. The means of the IUS of the Chinese undergraduates was significantly higher (t=15.83,p<0.001) than that of the French-speaking Canadians. (54.78±17.44) (Buhr, Dugas, 2002). This suggested that compared with French-speaking Canadian undergraduates, Chinese undergraduates were more likely to avoid risks and had lower endurance of the vague, disorderly and uncertain situations , this may be related to the different cultural influence and socioeconomic levels in the two countries.
Table 1 Means (SD) and α for all study measures (N=940)
	Variable
	Mean（SD）
	α

	IUS
	71.78(15.13)
	0.90

	PSWQ
	40.57(10.23)
	0.91

	SAS
	31.52（7.01）
	0.83

	SDS
	35.05（7.29）
	0.82


Note: IUS=Intolerance of Uncertainty Scale; PSWQ=Penn State Worry Questionnaire; SAS=Self-Rating Anxiety Scale; SDS=Self-Rating Depression Scale
Moreover, the internal consistency of the IUS was excellent (α=0.90) and item-total correlations displayed in Table 2.ranged from 0.32 to 0.61. A group of 80 participants were re-tested on the IUS after ﬁve weeks, and the reliability coefﬁcient was r=0.75.
Table 2 Means(SD) and corrected item-total correlations of the IUS (N=940)
	NO.
	Item
	M(SD)
	r

	1
	Uncertainty stops me from having a strong opinion. 
	3.42(1.11)
	0.32

	2
	Being uncertain means that a person is disorganized. 
	3.15(0.92)
	0.47

	3
	Uncertainty makes life intolerable. 
	2.31(1.00)
	0.55

	4
	It’s unfair having no guarantees in life. 
	2.80(1.15)
	0.41

	5
	My mind can’t be relaxed if I don’t know what will happen tomorrow. 
	1.76(0.92)
	0.51

	6
	Uncertainty makes me uneasy, anxious, or stressed. 
	2.70(1.18)
	0.59

	7
	Unforeseen events upset me greatly. 
	2.46(1.46)
	0.47

	8
	It frustrates me not having all the information I need. 
	2.52(1.14)
	0.52

	9
	Uncertainty keeps me from living a full life. 
	2.29(1.05)
	0.59

	10
	One should always look ahead so as to avoid surprises. 
	3.25(1.09)
	0.32

	11
	A small unforeseen event can spoil everything, even with the best planning. 
	3.05(1.20)
	0.36

	12
	When it’s time to act, uncertainty paralyses me. 
	2.98(1.13)
	0.51

	13
	Being uncertain means that I am not ﬁrst rate. 
	2.30(1.30)
	0.47

	14
	When I am uncertain, I can’t go forward. 
	2.27(0.96)
	0.57

	15
	When I am uncertain, I can’t function very well. 
	2.87(1.08)
	0.53

	16
	Unlike me, others seem to know where they are going with their lives. 
	2.43(1.10)
	0.47

	17
	Uncertainty makes me vulnerable, unhappy, or sad.
	2.92(1.14)
	0.61

	18
	I always want to know what the future has in store for me. 
	3.28(1.22)
	0.40

	19
	I can’t stand being taken by surprise. 
	2.37(1.16)
	0.34

	20
	The smallest doubt can stop me from acting. 
	2.85(1.18)
	0.53

	21
	I should be able to organize everything in advance. 
	3.19(1.13)
	0.35


2.75(2.03)
	
	0.41

	23
	I think it’s unfair that other people seem to be sure about their future. 
	1.97(0.96)
	0.57

	24
	Uncertainty keeps me from sleeping soundly. 
	2.53(1.23)
	0.51

	25
	I must get away from all uncertain situations. 
	2.08(0.98)
	0.57

	26
	The ambiguities in life stress me. 
	2.84(1.40)
	0.46


2.75(1.20)
	
	0.41


An exploratory principal components factor analysis with Oblimin rotation was performed on the 27 items of the IUS. Kaiser’s measure of sampling adequacy for the intercorrelation matrix was 0.91, which Kaiser (1970) considered ‘marvelous’ and appropriate for factor analysis. Seven factors were found with an eigenvalue > 1 (i.e., 6.62,1.75,1.37,1.18,1.09,1.06, and 1.01). Following previous factor analytic studies of the IUS (Buhr & Dugas, 2002; Freeston et al., 1994), the four- and five-factor structure solutions were inspected in detail, and on the basis of the screeplot, a more appropriate factor solution may be included less than ﬁve factors.
An iterated principal-factor analysis was then performed in which squared multiple correlations were used for the initial commonality estimates. Furthermore, a Promax (oblique) rotation was employed to identify the underlying factor structure. Item loadings for ﬁve-factor, four-factor, and three-factor solutions were examined. The scree test and item loadings were used to identify a four-factor solution as the best representation of the results. Four eigenvalues were identiﬁed for this solution which were 7.52, 7.12, 6.31 and 5.53 and the solution accounted for 52.1％ of the variance.
The pattern matrix of the standardized regression coefﬁcients for the four factors was provided in Table 3. Keeping with the factor analysis of the French version and the English version, loadings of 0.30 or greater were considered for inclusion of items on factors. Factor one consisted of 10 items and represented the idea that uncertainty leaded to the inability to act. Factor two consisted of 11 items indicating that uncertainty was stressful and upsetting. Factor three consisted of nine items, referring to the idea that unexpected events were negative, and should be avoided. Finally, Factor four consisted of six items that suggested that being uncertain was unfair. This result was similar with the English version of the IUS ( Buhr & Dugas, 2002) .
The correlations between the factors ranged from 0.42 to 0.66 (p<0.001) and were presented in Table 4, thus verifying the use of oblique rotation. Finally, all four factors were highly correlated with the overall IUS score and the correlations ranged from 0.65 to 0.89, p<0.001.
Table 3 Promax-rotated iterated-principal-factor standardized regression coefﬁcients of the IUS (N=940)
	NO.
	Item
	I
	II
	III
	IV

	1
	Uncertainty stops me from having a strong opinion. 
	0.52
	-0.11
	0.07
	0.01

	2
	Being uncertain means that a person is disorganized. 
	0.23
	0.40
	-0.11
	-0.07

	3
	Uncertainty makes life intolerable. 
	0.10
	0.65
	0.02
	-0.07

	4
	It’s unfair having no guarantees in life. 
	-0.02
	0.35
	0.09
	0.31

	5
	My mind can’t be relaxed if I don’t know what will happen tomorrow. 
	-0.24
	0.67
	0.13
	0.15

	6
	Uncertainty makes me uneasy, anxious, or stressed. 
	-0.01
	0.74
	0.07
	-0.02

	7
	Unforeseen events upset me greatly. 
	0.05
	0.58
	0.51
	-0.29

	8
	It frustrates me not having all the information I need. 
	-0.10
	0.29
	0.46
	0.01

	9
	Uncertainty keeps me from living a full life. 
	0.39
	0.40
	0.08
	-0.01

	10
	One should always look ahead so as to avoid surprises. 
	-0.05
	0.13
	0.64
	0.06

	11
	A small unforeseen event can spoil everything, even with the best planning. 
	0.31
	-0.11
	0.51
	-0.07

	12
	When it’s time to act, uncertainty paralyses me. 
	0.69
	0.00
	0.16
	-0.05

	13
	Being uncertain means that I am not ﬁrst rate. 
	0.56
	0.18
	-0.09
	-0.03

	14
	When I am uncertain, I can’t go forward. 
	0.56
	0.23
	-0.21
	0.08

	15
	When I am uncertain, I can’t function very well. 
	0.50
	0.47
	-0.12
	0.10

	16
	Unlike me, others seem to know where they are going with their lives. 
	0.28
	0.12
	-0.09
	0.67

	17
	Uncertainty makes me vulnerable, unhappy, or sad.
	0.21
	0.51
	-0.04
	0.21

	18
	I always want to know what the future has in store for me. 
	-0.09
	-0.11
	0.45
	0.57

	19
	I can’t stand being taken by surprise. 
	-0.03
	0.06
	0.58
	0.11

	20
	The smallest doubt can stop me from acting. 
	0.61
	-0.16
	0.32
	0.02

	21
	I should be able to organize everything in advance. 
	0.11
	0.08
	0.59
	0.12

	22
	Being uncertain means that I lack conﬁdence. 
	0.51
	0.15
	-0.03
	0.12

	23
	I think it’s unfair that other people seem to be sure about their future. 
	0.11
	0.16
	-0.11
	0.48

	24
	Uncertainty keeps me from sleeping soundly. 
	0.01
	0.57
	-0.12
	0.21

	25
	I must get away from all uncertain situations. 
	0.34
	-0.01
	0.31
	0.32

	26
	The ambiguities in life stress me. 
	0.02
	0.42
	0.21
	0.15

	27
	I can’t stand being undecided about my future. 
	0.02
	0.11
	0.12
	0.65

	
	Eigen values
	7.52
	7.12
	6.31
	5.53


Note. Salient regression coefﬁcients are those >0.30 and appear in boldface. Factor I=uncertainty leads to the inability to act; factor II=uncertainty is stressful and upsetting; factor III=unexpected events are negative and should be avoided; factor IV=being uncertain about the future is unfair.
Table 4  Correlation between factors on the IUS (N=940)
	
	Factor 1 
	Factor 2
	Factor 3 
	Factor 4
	IUS

	Factor 1
	-
	0.66***
	0.44***
	0.61***
	0.89***

	Factor 2
	
	-
	0.43***
	0.54***
	0.88***

	Factor 3
	
	
	-
	0.42***
	0.65***

	Factor 4
	
	
	
	-
	0.76***


Note: factor I=uncertainty leads to the inability to act; factor II=uncertainty is stressful and upsetting; factor III=unexpected events are negative and should be avoided; factor IV=being uncertain about the future is unfair.

*p<0.05; **p<0.01; ***p<0.001.
All questionnaires (i.e., PSWQ, SAS, and SDS) correlated significantly with the IUS (See Table 5). When controlling for the SAS, SDS, and both SAS and SDS respectively, the partial correlations between the IUS and PSWQ were all signiﬁcant (r=0.44, 0.43, 0.41; p<0.001, N=940). These results showed that the significant correlation between the intolerance of uncertainty and worry still remained after partialing out anxiety and depression.
Table 5 Correlations among study measures, gender, and age (N=940)
	Variable
	PSWQ
	SAS
	SDS

	IUS
	0.56***
	0.40***
	0.41***

	PSWQ
	-
	0.52***
	0.52***

	SAS
	
	-
	0.69***


Note: IUS=Intolerance of Uncertainty Scale; PSWQ=Penn State Worry Questionnaire; SAS=Self-Rating Anxiety Scale; SDS= Self-Rating Depression Scale.  
*p<0.05; **p<0.01; ***p<0.001.
A hierarchical regression analysis was performed to determine which variables contributed to the prediction of worry (PSWQ). Gender and age were entered on the first step, SAS and SDS on the second step, whereas the IUS was entered on the third and last step. The results were presented in Table 6. The results showed that after controlling for demographic variables, depression and anxiety, the IUS still accounted for a significant additional 13% of variance in PSWQ scores.
Table 6 Summary of hierarchical multiple regression analysis for variables predicting scores on the PSWQ (N=940)
	Variable
	R2
	△R2
	B
	SE B
	beta

	Step 1
Gendera
Age
	0.02**
	0.02**
	1.42
0.08
	0.60

0.15
	0.07*

0.02

	Step 2
SAS
SDS
	0.28***
	0.26***
	0.57

0.53
	0.05

0.45
	0.37***

0.04

	Step 3 

IUS
	0.41***
	0.13***
	0.29
	0.02
	0.40***


Note: PSWQ=Penn State Worry Questionnaire; SAS=Self-rating Anxiety Scale; SDS=Self-rating Depression Scale; IUS=Intolerance of Uncertainty Scale.

*p<0.05; **p<0.01; ***p<0.001.   a Gender coding: 1=Male; 0=Female.
4. Discussion
This study was set up to discuss the psychometric properties of the Chinese version of the IUS. Overall, this study demonstrated that the Chinese version of the IUS was applicable.. It had excellent internal consistency and good test–retest reliability. The results indicated that the Chinese version of the IUS was as effective as the French version (Freeston et al., 1994) and English version (Buhr & Dugas, 2002). 
Factor analysis of the IUS indicated that a four-factor structure was verified. This was similar with the English version but different with the French version. The French version of the IUS had a factor named “being uncertain reﬂected badly on a person”, which did not exist in the English and the Chinese versions. The English version and the Chinese version both had a factor named “being uncertain was unfair”, which did not exist in the French version. The difference between the Chinese version and the English version was in the number of items in each factor. The correlation analysis indicated that the four factors were all significantly related to the overall scores of the IUS and there wasn’t much difference between those correlation coefficients. So we concurred with the recommendation given by the English version (Buhr & Dugas, 2002) to use the total scores of the IUS in the future research. The results of the correlation matrix showed that the correlations between IU and worry, anxiety, depression respectively were all significant, and when controlling for the anxiety and depression, the correlation between IU and worry was still significant, which indicated that there was a unique relationship between IU and worry. 

Furthermore, the regression analysis demonstrated that intolerance of uncertainty contributed significantly to worry, even after controlling for demographic variables and levels of anxiety and depression. These results and the results of previous studies (Freeston et al., 1994; Dugas, Freeston & Ladouceur, 1997; Buhr & Dugas, 2002) proved that the concept of intolerance of uncertainty was a very relevant factor for the study of worry. 
Generally, the Chinese version of the IUS was a reliable and valid scale for assessing the intolerance of uncertainty. However, two limitations of the present study should be mentioned. The ﬁrst limitation of the study was that the participants in the study were non-clinical sample. Further research was needed to study the clinical sample (E.g. generalized anxiety disorder) and to demonstrate that the Chinese version of the IUS was reliable and valid in both community and clinical samples. The second limitation was that our non-clinical sample was consisted of only undergraduate students and therefore the results could not be generalized to other types of community samples.
In summary, the present study had demonstrated that the Chinese version of the IUS had acceptable psychometric properties and was a reliable and valid scale for assessing IU. It seemed safe to make a conclusion that the Chinese version of the IUS was a useful instrument in the future research and would play a key role in the further exploration of the etiology and maintenance of worry and GAD.
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