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Abstract Orijinal Makale
This study an attitude scale designed to measure intolerance to uncertainty in adultsThe objective was to Yayin Bilgisi

develop a scale that accurately measures the level of intolerance to uncertainty among adults. Initially, the scale Gonderi Tarihi: 17.04.2024
comprised 20 items. However, based on exploratory factor analysis and expert opinion, three items were Kabul Tarihi: 10.08.2024
removed. The refined scale emerged with four dimensions, which together accounted for 72.66% of the Online Yaymn Taihi: 26082024
variance across 17 items. These four dimensions: "Control," "Doubt," "Anxiety," and "Fear," were identified

through both literature review and explanatory factor analysis of intolerance to uncertainty. The revised scale,

structured with four sub-dimensions, was designed according to a Likert measurement scale. Confirmatory

factor analysis indicated that the scale is acceptable and exhibits good fit values. T-test values for the factors

ranged from 11,67 to 17,24. Additionally, item-total and correlation analyses between factors were conducted,

yielding meaningful results. Reliability calculations revealed a Cronbach’s Alpha coefficient of 0.93, indicating

high reliability. Consequently, the 17-item Intolerance of Uncertainty Inventory is a valid and reliable tool for

measurement.
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Belirsizlige Tahammiilsiizliik Envanterinin Gelistirilmesi:

Gegerlik ve Giivenirlik Calismasi

Oz Original Article

Bu arastirmada, yetiskinlerin belirsizlige tahammiilsiizliik diizeylerini Slgecek nitelikte bir tutum Olgeginin Article Info
gelistirilmesi amaglanmusgtir. Olgegin taslak formunda 20 madde yer almaktadir. A¢imlayici faktor analizi ve Received: 17.04.2024
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faktorlii bir 6lgme araci elde edilmistir. “Kontrol etme,” “Siiphe,” “Kaygr” ve “Korku” olarak adlandirilan bu Online Published: 26082024
dort boyut belirsizlige tahammiilsiizliik ile ilgili yapilan literatiir taramasi ve agimlayict faktér sonucunda elde

edilmigtir. Dort alt boyutlu bu 0Olgek likert 6lgme aracina uygun halde hazirlanmistir. Dogrulayici faktor

analizleri yapilmis ve ¢gikan sonuglar dl¢egin iyi uyum degerlerine sahip, kabul edilebilir oldugunu gostermistir.

Faktorlerin t degerleri hesaplanmis ve 11,67 ile 17,24 arasinda degismektedir. Madde toplam analizi ve

faktorler arasi korelasyon analizi uygulanmis ve analizlerin sonuglarinin anlamli oldugu bulunmustur.

Giivenirlik hesaplamalari sonucunda 6lgegin tamami ig¢in Cronbach Alpha giivenirlik katsayisi, 93 bulunmustur.

Elde edilen bulgular, 17 maddeden olusan Belirsizlige Tahammiilsiizlik Envanteri’nin gegerli ve giivenilir bir
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INTRODUCTION

Daily life is often filled with uncertainties, from to control time to the unpredictability of
nature and the actions of others. Humans naturally seek to reduce uncertainty, even if it means
accepting negative truths. The Turkish Language Association defines uncertainty as
“nebulousness, imprecision, and vagueness” (Tirk Dil Kurumu, 2022). Budner (1962)
categorized uncertainty into three types: Novelty (new situation without familiar clues),
Complexity (situations with many confusing clues), and Insolubility (situation with
contradictory clues). Uncertainty is associated with unpredictability, ambiguity, and
uncertainty (Grupe & Nitschke, 2013).

The concept of intolerance to uncertainty was introduced by Frenkel-Brunswik (1949), who
suggested that the discomfort experienced by individuals in uncertain situations could be a
personality trait. However, Budner (1962) argued that perceiving uncertainty negatively is a
more functional explanation than personality traits alone (Grenier et al., 2005). For example,
one person might find a situation "disturbing™ while another might not, even if the odds and
consequences are the same. This difference in reaction highlights varying intolerance
thresholds for uncertainty.

Intolerance to ambiguity involves overthinking and finding experiences unacceptable,
regardless of their likelihood. Individuals with high tolerance to uncertainty struggle with
emotional fluctuations and stress, intensifying their discomfort. They attempt to reduce
uncertainty, which often increases emotional arousal and stress (Dugas et al., 2001).
Conversely, individuals with a low intolerance to uncertainty can manage negative situations
more effectively.

However, daily life is replete with uncertainties (Dugas et al., 2001). Individuals respond to
stimuli on two levels: factual and functional levels. The factual level pertains to individual
perceptions and emotions, while the functional level involves interactions with natural and
social objects in the external world (Higgins, 2000). These reactions arise from both the inner
and outer worlds of an individual. While individuals process internal perceptions, evaluations,
and feelings, they simultaneously interact with their external environment.

To measure an individual's tolerance or intolerance of uncertainty, it is necessary to observe
behaviors at both levels. Responses to threat stimuli are classified into “submission” and
“denial.” If an individual exhibits any of the following behaviors: factual submission (anxiety
and restlessness), factual denial (repression and denial), operational denial (destructive
behavior or constructive behavior), or operational submission (avoidant behavior), it indicates
a perceived threat. “submissiveness” involves accepting one’s inability to change events,
while “denial” involves altering objective reality to fit personal desires (Budner, 1962).
Therefore, if these behaviors are observed, the individual may perceive a threat. High
intolerance to uncertainty is inferred if these behaviors occur in situations characterized by
novelty, complexity, or insolubility (Budner, 1962).

The prospective dimension, the first factor in intolerance of uncertainty, relates to the desire
to predict one’s situation. The desire for predictability increases anxiety and prompts
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individuals to seek more information about their circumstances (Hirsh et al., 2012). Research
has shown that individuals with high intolerance to uncertainty are more likely to conduct
extensive research to alleviate health concerns and seek information from health institutions,
such as brochures (Rosen & Knéuper, 2009). This tendency indicates that people often seek
additional information to reduce anxiety rather than avoid the situation.

The inhibiting dimension of intolerance of uncertainty can lead to a condition known as
Uncertainty Paralysis. Studies have linked Uncertainty Paralysis, which defines the inhibitory
dimension, to mental disorders characterized by avoidance behavior. The cognitive,
psychological, and emotional consequences of intolerance to uncertainty significantly impact
adaptive coping behaviors due to high threat perception, problem-focused coping, cognitive
avoidance, and overestimation of negative consequences (Anderson et al., 2019). Individuals
with high intolerance to uncertainty often exhibit low self-control in threatening situations and
rely more on emotion-focused coping strategies than problem-solving methods. Intolerance of
uncertainty is considered a core aspect of anxiety, with anxiety often serving as a
dysfunctional strategy for managing or preventing negative outcomes rather than resolving
undesirable situations (Freeston et al., 1994).

Uncertainty is an inherent part of life. The critical factors are how uncertainty affects
individuals, how they cope with it, and how they manage uncertainty in their lives. Without
appropriate coping strategies, undesirable outcomes may arise (Han et al., 2020). The
literature suggests that intolerance of uncertainty can negatively impact an individual’s
psychology (Sar1 & Dag, 2009). Numerous studies have demonstrated that it can create a
perception of threat, leading to anxiety, fear, and worry. Anxiety often aims to reduce feelings
of uncertainty about future situations, and significant associations have been found between
intolerance of uncertainty, anxiety, and generalized anxiety disorder (Dugas et al., 1997). The
cognitive, psychological, and emotional consequences of intolerance of uncertainty impact
adaptive coping behaviors, including high threat perception, problem-focused coping,
cognitive avoidance, and overestimation of negative consequences (Bredemeier &
Berenbaum, 2008). Viewing problems negatively, and interpreting them as threats rather than
challenges, can result in avoidance rather than problem-solving (Davey, 1994). Those with a
high intolerance of uncertainty typically exhibit lower self-control in threatening situations
and prefer emotion-focused coping strategies over problem-solving methods. Intolerance of
uncertainty is a fundamental aspect of anxiety, often used as a dysfunctional strategy to
prevent or manage negative consequences instead of resolving the actual situation (Freeston et
al., 1994).

Upon reviewing the literature, it is evident that the long form of the Intolerance of Uncertainty
Scale was developed by Freeston et al. (1994). This scale consists of 27 items and was later
adapted to Turkey by Sar1 and Dag (2009), who conducted a validity and reliability study. The
internal consistency of the adapted scale was found to be 0.91, while the test-retest reliability
was 0.66. Subsequently, Carleton et al. (2007) developed a short form of the Intolerance of
Uncertainty Scale, based on the original scale by Freeston et al. This short form consists of 12
items and was also adapted to Turkey, with validity and reliability studies conducted by
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Saricam et al. (2014). The internal consistency of this adaptation was reported as 0.88, and the
test-retest reliability was found to be 0.74.

The Attitude Against Uncertainty Scale, which was directly developed in Turkey, was created
by Ersanli and Uysal (2015). The scale has a single-factor structure and demonstrated an
internal consistency of 0.89.

The literature shows that most scales used to measure intolerance of uncertainty levels have
been adaptations to Turkey (Dag & Sari, 2009; Saricam et al., 2014). Although adopting a
valid and reliable scale from another language may be less labor-intensive, issues may arise
due to translation inaccuracies or cultural differences, such as achieving exact measurement
equivalence. Considering the need for a scale better suited to Turkish culture and capable of
fully capturing the construct, the development of a new scale was deemed necessary.

Furthermore, existing literature indicates that the measurement tool developed directly in
Turkish to measure intolerance of uncertainty consists of a single-factor structure (Ersanli &
Uysal, 2015). However, it is believed that developing a new scale that addresses intolerance
of uncertainty with different sub-dimensions is appropriate under current conditions.
Therefore, this study aims to develop a new Intolerance of Uncertainty Inventory, building
upon previously developed scales. The validity and reliability of this newly developed scale
were thoroughly evaluated.

METHOD

Study Group

Exploratory factor analysis was conducted on a sample of 574 students from a state
university, and confirmatory factor analysis was conducted on a separate sample of 342
students.

Development of Measurement Tool
Item Pool Creation

To develop the Intolerance of Uncertainty Scale, a comprehensive literature review was
conducted, analyzing items from existing inventories related to intolerance of uncertainty.
Care was taken to ensure that the items covered cognitive, affective, and behavioral criteria
and were both observable and measurable. Based on these criteria, 20 items were initially
selected from the item pool and then reviewed by experts. Following the feedback, 3 items
were removed, leaving a final set of 17 items. The inventory items were designed on a 5-point
Likert scale, with response options ranging from "Not suitable for me at all" to "Completely
suitable for me." The Likert scale is a common research tool for measuring attitudes and
opinions (Tavsancil, 2010).

Expert Review

A draft version of the inventory, consisting of 20 items, was evaluated by two experts in
Turkish education and 10 faculty members specializing in measurement, evaluation, and
psychological counseling and guidance. These experts evaluated the content, clarity, and
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appropriateness of the items. Based on their feedback, 3 items were removed, resulting in a
final draft with 17 items. The items were randomly ordered to prevent respondents from being
influenced by similar items appearing consecutively.

Pilot Application

To ensure clarity and understanding, the scale was tested on two students at each grade level.
The goal was to identify items that could cause misunderstanding among students. The
feedback confirmed that items that students understood differently were similar to those
suggested for removal by the experts. Thus, a 17-item scale was finalized for application.

Data Analysis
Construct Validity (Factor Analysis)

Construct validity refers to the degree to which the questions in a scale accurately measure the
psychological traits to be measured (Biiyiikoztiirk, 2017, p. 180). Factor analysis was used to
reduce the number of related variables and the underlying structure among them (Kalayci,
2018, p. 321). The draft inventory was administered to university students.

Exploratory Factor Analysis

Exploratory factor analysis (EFA) was used to explore the relationships among the variables.
According to Pallant (2007, p. 179), EFA helps researchers gather preliminary information
about these relationships. The 17-item Likert-type scale was administered to 574 students.
The skewness (—0.523) and kurtosis (—0.538) values of the data met the criteria for normality
because they fell within the acceptable range of —1 to +1 (Leech et al. 2005, p. 28).

Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was conducted to verify whether the factor structure
identified in EFA applied to a different sample. Joroskog and S6rbom (1993, p. 22) noted that
CFA was used to test hypotheses based on previous research findings. The responses from
342 students on the 17-item scale were analyzed to confirm the factor structure.

Reliability Calculation

The reliability of the scale was assessed using Cronbach’s Alpha internal consistency
coefficient, which measures the consistency of items within a scale. According to
Biiyiikoztiirk (2012), a Cronbach’s Alpha coefficient between 0.60 and 0.80 indicates good
reliability, while a coefficient between 0.80 and 1.00 indicates high reliability. The
Cronbach’s Alpha for the entire Intolerance of Uncertainty Inventory was calculated at 0.933,
indicating high reliability. The internal consistency coefficients for the sub-dimensions were
as follows: 0.925 for "Control," 0.817 for "Doubt," 0.806 for "Anxiety," and 0.808 for "Fear."
These results suggest that the items within each sub-dimension are consistent and accurately
reflect the attitudes they are designed to measure. The results are detailed in Table 6.

Research Ethics Committee Approval

This study received approval from the Ethics Committee of Giresun University, with a
decision dated November 2, 2022, and numbered 28/30.
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FINDINGS

Findings Related to Construct Validity

In EFA, the sample size was considered sufficient. According to Field (2009, p. 641), Kaiser's
criterion suggested that the sample should exceed 250 participants and that the Kaiser-Meyer-
Olkin (KMOQO) measure should be equal to or greater than 0.6. In this study, the KMO value
was found to be 0.969, indicating excellent sampling adequacy. To test the significance of the
relationships within the correlation matrix, Bartlett's Test of Sphericity was employed,
yielding a significant result (x3(820) = 12,839.806, p < 0.001). These results suggest that the
data are appropriate for EFA.

Principal Component Analysis (PCA) was used in EFA to determine the number of factors.
Several criteria were considered, which are as follows:

1) Eigenvalue Criterion: Factors with eigenvalues of 1.0 or more were retained, as
recommended by Field (2009, p. 640).

2) Scree Plot Analysis: the scree plot was examined to identify where the curve changes
direction and levels off, indicating the number of factors (Pallant, 2007, p. 182). The vertical
axis of the scree plot represents the eigenvalues, and the horizontal axis represents the factors.
Factors with a steep slope followed by a flattening of the curve were considered significant
(Biiytikoztiirk, 2017, pp. 135-136).

3) Percentage of Variance Explained: Factors were also evaluated according to the percentage
of variance they explained. PCA was conducted with a varimax rotation to maximize the
interpretability option in EFA. Items with factor loadings below 0.45, items with high cross-
loadings of multiple factors, and items explaining less than 5% of the variance were excluded
from the analysis.

4) Factor Loading Values: In factor analysis, it is recommended to retain variables with factor
loadings of 0.32 and above (Tabachnick & Fidell, 2013, p. 654). In this study, a threshold of
0.45 was used, and items below this value were removed.

5) Difference in Loading Values: It was determined that the difference between the highest
and next highest loading values of an item should be at least 0.10 (Biiytikoztiirk, 2017, p.
135). This criterion helped ensure that items were clearly associated with specific factors.

The varimax rotation method revealed a 4-factor structure, with each factor having an
eigenvalue above 1 and collectively accounting for 72.663% of the total variance. Table 1
presents the EFA results.

Table 1. Exploratory factor analysis results

Scale Adjusted  Atrticle

ltem No Factor 1 Factor 2 Factor 3 Factor 4 Total Correlation
Control

ml 0.800 0.787

m3 0.730 0.682
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m6 0.732 0.700
m7 0.645 0.689
m17 0.668 0.611
Doubt
m4 0.744 0.554
m12 0.715 0.631
m13 0.647 0.550
m15 0.603 0.570
Anxiety
m5 0.706 0.521
m10 0.649 0.652
ml4 0.642 0.546
m16 0.824 0.786
Fear
m2 0.773 0.700
m8 0.741 0.700
m9 0.675 0.689
mil 0.643 0.611

When examining Table 1, it is observed that the factor loadings of the scale, which consists of
17 items, range from 0.800 to 0.576. Percentages of variance and total variances of factors are
presented in Table 2.

Table 2. Percentages of variance and total variances of factors

Factors Percentages of Variance (%) Total Variances (%)
Factor 1: Control 28.935 28.935
Factor 2: Doubt 15.834 44.769
Factor 3: Anxiety 14.194 58.963
Factor 4: Fear 13.700 72.663

Upon examining Table 2, we found that the entire scale accounted for 72.633 of the total
variance. The variance percentages for the scale’s factors were also determined as follows:

1) Control Dimension: The "Control™ dimension of the Intolerance of Uncertainty Inventory
consists of 5 items. After applying the rotation method, the factor loading for these items
ranged from 0.800 to 0.645. This dimension accounts for 28.935% of the variance.

2) Doubt Dimension: The "Doubt" dimension consists of 4 items, with factor loadings ranging
from 0.744 to 0.603. This dimension explains 15.834% of the variance.

3) Anxiety Dimension: The "Anxiety" dimension also consists of 4 items, with loadings
ranging from 0.706 to 0.642. It accounts for 14.194% of the variance.

4) Fear Dimension: The "Fear" dimension consists of 4 items as well, with factor loadings
ranging from 0.800 to 0.645. This dimension explains 13.700% of the variance.

The Pearson Correlation Coefficients of the factors are presented in Table 3.

Table 3. Pearson correlation coefficients of factors

Control Doubt Anxiety Fear Total
Control 1 0.688** 0.680** 0.672** 0.964**
Doubt 0.688 ** 1 0.603** 0.636** 0.808**
Anxiety 0.680** 0.603** 1 0.644** 0.818**
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Fear 0.672 0.636** 0.644** 1 0.834**
Total 0.964** 0.808** 0.818** 0.834** 1
** 1 < 0.01

In Table 3, the relationship between the factors of the scale and the total score was examined,
and Pearson Correlation Coefficients (r) were calculated as additional evidence of construct
validity. According to Biiylikoztirk (2017, p. 32), the absolute value of the correlation
coefficient can be categorized as follows: high (0.70-1.00), moderate (0.30-0.69), and low
(0.00-0.29). In the Intolerance of Uncertainty Inventory, it was found that each factor,
Control (r = 0.96), Doubt (r = 0.81), Anxiety (r = 0.82), and Fear (r = 0.83), had a high
positive correlation with the overall scale.

Findings of the Confirmatory Factor Analysis

CFA was conducted to test whether the factor structure and item number were consistent
when the scale, which consists of 17 items and a 4-factor structure, was applied to another
study group. Data from 342 students were entered into SPSS software and re-encoded. These
data were then transferred to the LISREL package program, where compliance indices were
calculated.

Table 4. Goodness-of-Fit indices based on first-level CFA results for the intolerance of
uncertainty inventory

Chi-square/df RMSEA CFI NNFI NFI GFI AGFI SRMR

2.3 0.073 0.98 0.98 0.97 0.89 0.87 0.054

In the analysis, the fit indices were examined, and the error variances of Items 1 and 2 and
Items 3 and 8 within the same factor were correlated. First-level CFA was conducted to test
the suitability of the proposed structure. The observed fit indices were: Chi-square/df = 2.23;
RMSEA = 0.073; CFI = 0.98; NNFI = 0.98; NFI = 0.97; GFI = 0.89; AGFI = 0.87; and
SRMR = 0.054.

Table 5. Goodness-of-Fit indices based on second-level CFA results for the intolerance of
uncertainty inventory

Chi-square/df ~ RMSEA CFlI NNFI NFI GFI AGFI SRMR
2.21 0.073 0.98 0.98 0.97 0.89 0.87 0.055

In the second-level CFA, the suitability of the model’s structure was assessed with the
following observed fit indices: Chi-square/df = 2.21; RMSA = 0.073; CFI = 0.98; NNFI =
0.98; NFI = 0.97; GFI = 0.89; AGFI = 0.87; and SRMR = 0.055. According to Meydan and
Sesen (2011, p. 32), a ratio of the chi-square to degrees of freedom (y%df) of less than 3
indicates an acceptable general model fit, even if the chi-square value is statistically
significant. Browne and Cudeck (1992, p. 239) suggested that an RMSEA value of 0.05 or
less reflects a close model fit, while a value of 0.08 or less represents a reasonable fit. Kline
(2011, p. 208) noted that a CFI value of 0.95 or higher and an SRMR value of 0.08 or lower
indicate a good fit.

When examining the GFI (Goodness-of-Fit Index), Cole (1987, p. 586) suggested that a value
of 0.8 or above generally indicates a good fit, while Anderson and Gerbing (1984, p. 166)
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considered a GFI value above 0.85 to be acceptable. The t-values associated with items in the
factors ranged from 11.67 to 17.24, indicating that the items significantly contribute to the
model. (p < 0.05).

3.1.3 Reliability Findings

In the reliability tests, Cronbach’s Alpha internal consistency coefficient was calculated for
the entire scale, resulting in a value of 0.933 for the Intolerance of Uncertainty Inventory.

Table 6. Reliability calculations of factors

Cronbach Alpha Internal
Consistency
Coefficient

Factor 1: Control a=0.925

Factor 2: Doubt a=0.817

Factor 3: Anxiety a=0.806

Factor 4: Fear o =0.808

The internal consistency coefficients of the Intolerance of Uncertainty Inventory are as
follows: Control 0.925 Doubt 0.817, Anxiety 0.806, and Fear 0.808. These coefficients
indicate a high level of internal consistency across the different dimensions of the scale. As a
result, it can be concluded that the items comprising the scale are consistent with each other
and effectively measure the intended attitudes.

DISCUSSION AND CONCLUSION

The COVID-19 pandemic has triggered significant changes across various sectors globally,
including economics, society, and education. These changes have introduced new
uncertainties, highlighting the need for updated tools to measure individuals’ intolerance of
uncertainty in this evolving landscape. Existing scales in the literature that measure
intolerance of uncertainty were developed before the pandemic and may not fully capture the
current context. Therefore, a new scale that accurately reflects the current levels of intolerance
of uncertainty a reliable and valid measurement tool to assess individuals' intolerance of
uncertainty. Intolerance of uncertainty is closely associated with fear and anxiety regarding
potential negative or harmful outcomes and represents individuals’ tendency to react
negatively to uncertain situations or events (Buhr & Dugas, 2006). According to Budner
(1962), behaviors such as stress, denial, anxiety, and avoidance, especially in situations
characterized by novelty, complexity, or insolubility, indicate high levels of intolerance to
uncertainty.

A review of the literature revealed existing scales measuring intolerance to uncertainty,
including two "Adaptation to Turkish" studies (Ersanli & Uysal, 2015; Sar1 & Dag, 2009;
Sarigam et al., 2014) and the Attitude Against Uncertainty Scale developed by Ersanli and
Uysal (2015), a one-dimensional 15-item scale. The scale developed in this study differs from
Ersanli and Uysal’s scale, featuring four sub-dimensions and 17 items, with questions
addressing the behavioral, cognitive, and affective aspects of intolerance of uncertainty.
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The Intolerance of Uncertainty Inventory’s items were administered to a sample of students,
and the responses were analyzed using EFA with SPSS software. EFA, a common technique
in social sciences, explores the underlying structure influencing responses (Costello &
Osborn, 2005; DeCoster, 1998). In a study with 574 university students, the KMO measure
was 0.969, and Bartlett's test was significant (y*> = 12989.806, df = 820, p = 0.000). The
analysis suggested a four-factor structure, which was confirmed by examining the scree plot
and variance ratios. The final scale is a 17-item, 5-point Likert-type scale, with factors labeled
"Control,” "Doubt,” "Anxiety," and "Fear," explaining 72.663% of the total variance.

Subsequent CFA with a different sample confirmed the four-factor structures, indicating good
model fit: y2 = 497.88, df =225, y¥/df =2.21, RMSEA = 0.060, CFI = 0,98, NNFI = 0.98, NFI
= 0.97, GFI = 0.89, AGFI = 0.87, and SRMR = 0.055. Reliability analysis, conducted by
calculating Cronbach’s Alpha, revealed an internal consistency coefficient of 0.933 for the
entire scale. The sub-dimensions showed high reliability: "Control” (a = 0.925), "Doubt" (o =
0.817), "Anxiety" (a. = 0.806), and "Fear" (a.= 0.808).

In conclusion, the Intolerance of Uncertainty Inventory is a valid and reliable tool for
measuring adults' levels of intolerance to uncertainty. The 17-item scale uses a 5-point Likert
scale with response options ranging from "Not suitable for me at all" to "Completely suitable
for me,"” yielding a total score between 17 and 85. The t-values for the factors ranged from
11.67 to 17.24, indicating significant contributions of the items to the model (p < 0.05).
However, a limitation of this study is that data were collected from only students at a public
university. Future studies should include a more diverse sample from different regions to
generalize the findings.
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