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Abstract: Background: Intolerance of uncertainty (IU) is a transdiagnostic risk factor. IU-related safety behaviors (IUSB) may
reinforce IU and associated constructs such as indecisiveness. Objective: Two experiments tested whether increasing IUSB
would lead to higher increases in IU and more indecisiveness. Method: In Study 1 (N = 99), participants either engaged in
more IUSB for 1 week (Increase condition) or merely reported their IUSB (control condition). Study 2 (N = 147) replicated the
procedure, but with a decreased IUSB condition. The effect on IU and indecisiveness was assessed. Results: Regarding
preregistered analyses, the hypotheses were not supported. Changes in IU were independent of condition. Indecisiveness
was unaffected by the manipulation. However, exploratory mediation analyses suggested that the Increase condition
resulted in more IU indirectly through measured IUSB. Conclusion: The findings provide preliminary evidence of a causal link
between IUSB and IU. If the findings can be replicated, they may have implications for IU-centered interventions.
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Der Effekt von Sicherheitsverhalten im Alltag auf Unsicherheitsintoleranz und Entscheidungsschwäche

Zusammenfassung: Theoretischer Hintergrund: Unsicherheitsintoleranz (UI) ist ein transdiagnostischer Risikofaktor. UI-
bezogenes Sicherheitsverhalten (UISV) könnte UI und damit verbundene Konstrukte wie Entscheidungsschwäche verstär-
ken. Fragestellung: Zwei Experimente untersuchten, ob eine Erhöhung von UISV UI und Entscheidungsschwäche verstärkt.
Methode: In Studie 1 (N = 99) führten Teilnehmende eine Woche lang entweder verstärkt UISV aus (Erhöhungs-Bedingung)
oder dokumentierten lediglich ihr UISV (Kontrollbedingung). Studie 2 (N = 147) replizierte das Vorgehen mit einer Bedingung
zur Reduktion von UISV. Der Effekt auf UI und Entscheidungsschwäche wurde gemessen. Ergebnisse: Die präregistrierten
Analysen stützten die Hypothesen nicht. Veränderungen in UI waren unabhängig von der Bedingung, und Entscheidungs-
schwäche wurde nicht beeinflusst. Explorative Mediationsanalysen deuteten jedoch darauf hin, dass die Erhöhungs-Be-
dingung indirekt zu mehr UI führte, vermittelt über gemessenes UISV. Schlussfolgerungen: Die Mediationsbefunde liefern
vorläufige Hinweise auf einen kausalen Zusammenhang zwischen UISV und UI. Falls die Ergebnisse repliziert werden,
könnten sie Implikationen für UI-zentrierte Interventionen haben.

Schlüsselwörter: Unsicherheitsintoleranz, Entscheidungsschwäche, Sicherheitsverhalten, transdiagnostische Faktoren

Intolerance of uncertainty (IU) is a dispositional trait
involving negative cognitive, emotional, and behavioral
responses to uncertainty (Freeston et al., 1994). Defined as
the “incapacity to endure the aversive response triggered
by the perceived absence of salient, key, or sufficient
information” (Carleton, 2016, p. 31), IU has been linked to
symptoms across various mental disorders and is con-
sidered a transdiagnostic factor (for an overview, see
McEvoy et al., 2019). IU is also thought to play a causal
role in anxiety-related disorders, where feared outcomes
typically involve uncertainty (e.g., uncertainty over the
dangerousness of a strong heartbeat in a panic attack, or
over the possibility of negative evaluation in social anxiety;
Jacoby, 2020). Supporting this, studies have shown that IU
longitudinally predicts emotional disorder symptoms (Hunt

et al., 2022), that IU inductions increase anxiety (Ladou-
ceur et al., 2000), and that reductions in IU predict
treatment gains (Boswell et al., 2013; for an overview, see
Rosser, 2019). Understanding how IU can be altered is
therefore of both theoretical and clinical interest.

Jacoby (2020) has proposed a cognitive behavioral
model of IU, including certainty-seeking behaviors as a
maintaining component. These behaviors resemble safety
behaviors in anxiety disorders – costly strategies intended
to alleviate fear but often sustaining it (Thwaites &
Freeston, 2005). For example, a person with panic disor-
der may only leave the house when accompanied, which
reduces fear in the short term but erodes confidence and
increases anxiety over time (Blakey & Abramowitz, 2016).
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Similarly, IU is believed to drive uncertainty-reducing
behaviors (Carleton et al., 2010) that ironically sustain IU
(Jacoby, 2020). An example from the area of decision-
making can illustrate this (Dugas & Robichaud, 2007). A
person high in IU, when faced with an uncertainty-laden
decision, may resort to uncertainty-reducing strategies
such as excessive reassurance-seeking. However, while
initially relieving uncertainty, excessive reliance on this
type of behavior may weaken the ability to tolerate
uncertainty, ultimately increasing IU (Jacoby, 2020). In
the following, we refer to such behaviors as IU-related
safety behaviors (IUSB).

Decision-making is particularly relevant here, as it
often involves uncertainty (Kahneman & Tversky, 1982)
and is central to psychological functioning (Heckhausen &
Gollwitzer, 1987). IU is even considered a causal factor
(Rassin, 2007) in indecisiveness, a “trait-like difficulty
making decisions across time and situations” (Lauderdale
& Oakes, 2021, p. 256). Empirically, IU and indecisiveness
are robustly correlated (Koerner et al., 2017) and in-
creased IU has been shown to cause more indecisiveness
(Appel & Gerlach, 2025). Furthermore, Appel et al. (2024)
recently showed that engaging in more safety behavior
over 1 week predicted higher IU and indecisiveness in
everyday decision-making. This is (correlational) evi-
dence that IUSB may affect not only IU but also associat-
ed problems such as indecisiveness.

If IUSB indeed plays a causal role in maintaining IU and
indecisiveness, this would have clinical implications. Giv-
en that IU is considered a risk factor for anxiety disorders,
treatments have been developed that aim to reduce IU –

particularly for generalized anxiety disorder (GAD; e.g.,
Hebert & Dugas, 2019) but also for other anxiety-related
conditions such as obsessive-compulsive disorder (OCD;
e.g., Grayson, 2003). Although there is evidence for the
effectiveness of IU-based treatments (Miller & McGuire,
2023), the mechanism by which these treatments affect
IU has not been directly tested (Näsling et al., 2024). One
such mechanism could be preventing IUSB (e.g., Dugas et
al., 2022), analogous to safety behavior prevention in
anxiety treatment (e.g., Salkovskis, 1991). However, a
direct causal effect of IUSB on IU has not yet been
demonstrated through experimental evidence.

To address this gap, we conducted two online experi-
ments testing the influence of IUSB on IU and indecisive-
ness. In Study 1, we tested whether participants instructed
to increase their safety behaviors for 1 week would report
higher increases in IU than those in a control condition
(H1). Given the close link between IU and indecisiveness,
we also hypothesized that indecisiveness would increase
in the experimental group (H2). The methodology was
closely modeled on preceding research showing the
causal reinforcing effect of safety behaviors on mental

disorder symptoms (Deacon & Maack, 2008; Olatunji et
al., 2011; Summers & Cougle, 2018), underlining the
supposed analogy between IUSB and safety behavior in
anxiety disorders.

Study 1

Method

Hypotheses and methods were preregistered (https://
www.aspredicted.org/krqv-ct75.pdf). The protocols of
both studies were approved by the university’s ethics
board (ref. no. HAHF0184). Electronic Supplemental
Material (ESM 1 and 2) is available at https://osf.io/87stc

Participants
Between March 14 and April 11, 2023, a German-speaking
convenience sample was recruited, primarily via universi-
ty mailing lists for psychology students earning course
credit. Participants had to be at least 18 years old. Taking
into account the smallest effect size of interest (SESOI;
Lakens et al., 2018) and an anticipated dropout rate of
20%, we targeted a sample size of 96 participants. This
sample size was calculated with G*Power (Version 3.1.9.6;
Faul et al., 2007) to provide 80% statistical power for
detecting a small to medium interaction effect (approxi-
mately d = 0.32) in the ANOVA, as specified in the
preregistration. This calculation was applied to both stud-
ies. Of the 133 individuals who started, only those com-
pleting both the baseline and final questionnaire were
included. They also had to pass an attention check and
confirm they took the study seriously. After exclusions
(see ESM 1, 1.1, for an overview), the final sample
comprised N = 99 (82.8% female, 17.2% male), with a
mean age of M = 23.1 (SD = 4.8). Education levels were
high, with all participants either holding a university/
college degree (n = 13, 13.1%) or having completed
secondary education qualifying for university entry
(n = 86, 86.9%). All participants were informed about
the study and provided written consent.

Materials and Measures
German Version of the Intolerance of Uncertainty Scale
(UI-18)
IU on a trait level was assessed using the UI-18 (Gerlach et
al., 2008). It is based on the original scale by Freeston et
al. (1994) and encompasses 18 statements reflecting
emotional, cognitive, and behavioral responses to uncer-
tainty. Each item is answered on a 5-point Likert scale
ranging from 1 (not at all characteristic of me) to 5 (very
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characteristic of me). The scale demonstrated excellent
internal consistency (Table 1).

List of IU-Related Safety Behavior
A list of 16 overcompensating behaviors for handling
uncertainty in daily life was compiled (IUSB, see ESM 1,
1.4). Only overcompensating strategies were included, as
they seemed more tangible and easier to modify than
under-engaging behaviors such as avoidance. The list
served both as a reminder for participants and as a
manipulation check to assess behavior frequency. Items
were sourced from the Overprepare and Overengagement
subscales of the Intolerance of Uncertainty Behaviours in
Everyday Life (IUBEL; Clifford et al., 2015) and the
Reassurance subscale of the Intolerance of Uncertainty
Index (IUI; Carleton et al., 2010), and translated into
German. Additional behaviors were adapted from safety
behavior research (e.g., Cuming et al., 2009). Participants
rated their engagement in each behavior over the past
7 days (baseline) or past 24 hours (daily/final surveys) on
a 5-point Likert scale (1 = never, 5 = very often). While
primarily a manipulation check, the checklist showed
good reliability (Table 1).

Decision-Making Task and State Version of the
Indecisiveness Scale
A decision task preceded the state indecisiveness mea-
sure. Participants were told they would take a short
performance test and receive feedback on a specific
cognitive skill. They had three cognitive skills to choose
from (logical reasoning, spatial thinking, processing
speed). This decision task had proven suitable in a pretest
(N = 264; mean age = 32.2 years, SD = 11.2; 51.1% male,
47.3% female, 1.5% diverse), because it elicited a certain
degree of indecisiveness (as measured by the same scale
used in the present studies) with a roughly normal
distribution and sufficient variance. Before deciding, par-
ticipants indicated their indecisiveness regarding this
pending decision on the 11-item Indecisiveness Scale
(original long version: Frost & Shows, 1993; 11 items:
Rassin et al., 2007). A German, situation-specific version
referring to the specific decision was used (Appel &
Gerlach, 2021). Responses were given on a 5-point Likert
scale (1 = strongly disagree, 5 = strongly agree). Reliability
was excellent (Table 1).

Procedure
Participation was completely online. After giving informed
consent, participants completed the baseline survey, pro-
viding demographics and filling in the UI-18. They then
read about daily uncertainty, including examples, such as
uncertainty about a job change. Also, they read about ways
to handle uncertainty, including the IUSB list. For each

behavior, they indicated past-week frequency. Participants
were randomly assigned to either the Increase condition,
where they were instructed to maximize these IUSBs for
the next 7 days, or the control condition, where they should
merely observe them – maintaining their usual level of
IUSB without intentionally modifying it. Instruction com-
prehension questions, mandatory for proceeding, conclud-
ed the baseline survey. Participants provided their email
and, starting the next day, received daily emails prompting
them to complete the IUSB list. The daily list controlled for
instruction adherence and served as a reminder. The
seventh daily survey was the final survey. It included the
second UI-18 measurement and the state indecisiveness
assessment. Finally, participants answered a memory
check question and were debriefed.

Data Analysis
Statistical analyses were conducted using IBM SPSS v. 28.
Sum scores were formed for the UI-18 and the Indecisive-
ness Scale. For IUSB, a mean score was calculated from all
items (baseline) or all items and time points (Days 2–8).
Across measures, there were no missing values except for
daily surveys skipped entirely. Mean scores were based on
the available surveys (available case analysis, always ≥ 3,
details are provided in ESM 1, 1.1). Changes in IUSB
(manipulation check) and IU (H1) from baseline to follow-
up were compared between conditions via mixed ANOVAs
with time point as a within-subjects factor and condition as
a between-subjects factor. Post hoc t tests with Bonferroni
correction further examined within-condition changes in
IUSB and IU. Differences in state indecisiveness between
conditions were analyzed using independent t tests. Ex-
ploratorily, we tested whether post-manipulation IUSB
(Days 2–8) mediated the effect of condition (dummy-
coded: 0 = control, 1 = Increase) on IU and indecisiveness
at final measurement. Mediation models were run in
PROCESS v. 4.0 (Hayes, 2017) with 5,000 bootstraps.
The robustness of the results was tested by repeating
analyses after excluding participants (1) whose Mahalano-
bis distance relative to all study variables was so unlikely
(p≤ .001) that they were considered multivariate outliers,
or (2) who indicated they did not believe the decision
regarding the three performance tests was actually carried
out (see ESM 1, 1.3, for details).

Results and Discussion

The total analysis sample consisted of 44 participants
(44.4%) in the Increase condition and 55 participants
(55.6%) in the control condition. No significant dissimi-
larities emerged between the conditions in baseline IU
and IUSB, education, age, and whether participants
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thought the decision between the performance tests was
real (ps > .05). Table 1 displays the descriptive statistics
for the study variables and the correlations among them.

The preregistered manipulation check specified that an
interaction between time and condition on IUSB would
indicate a successful manipulation – specifically, a stron-
ger increase in IUSB in the Increase relative to the control
condition. An interaction was observed, F(1,97) = 13.03,
p < .001, η²partial = .12. However, post hoc t tests showed
that in the Increase condition, IUSB did not change from
baseline to Days 2–8, t(43) = 0.34, p = .999, whereas a
significant decrease occurred in the control condition,
t(54) = 5.36, p < .001, d = 0.72. While the expected
increase in the Increase condition and stability in the
control condition were, thus, not achieved, the manipu-
lation nevertheless resulted in more IUSB in the Increase
than in the control condition across Days 2 –8,
t(97) = 3.75, p < .001, d = 0.76.

The ANOVA testing for a higher IU increase in the
Increase condition compared to the control condition (H1)
revealed a significant main effect of time, F(1,97) = 4.63,
p = .034, η²partial = .05, but no significant main effect of
condition, F(1,97) = 0.00, p = .953, or interaction,
F(1,97) = 0.02, p = .883. Across the whole sample, IU
significantly increased at the final measurement com-
pared to baseline (see Table 1). Therefore, H1 was not
supported, as the experimental condition did not interact
with time. Testing changes in IU within conditions re-
vealed no significant differences between baseline and
final measurement for either the Increase condition,
t(43) = 1.35, p = .368, or the control condition,
t(54) = 1.72, p = .182. Comparing state indecisiveness
levels between the conditions revealed no significant
difference, t(97) = 0.12, p = .451, contradicting the predic-
tion of greater indecisiveness in the Increase condition
(H2).

Although the manipulation did not affect the dependent
variables in the main analyses, an indirect effect via post-
manipulation safety behavior was revealed in exploratory
mediation models. More specifically, the Increase condi-

tion led to more IU at the final measurement via aug-
mented safety behavior, indirect effect: β = .32, 95%
CI = [.13, .53], and the same was true of indecisiveness,
indirect effect: β = .16, 95% CI = [.02, .34]. A detailed
model description is provided in ESM 1, 1.2. The indirect
effect on indecisiveness was not robust in the sensitivity
analyses (see ESM 1, 1.3).

When exploratorily looking at correlations between
study variables (Table 1), safety behavior was positively
associated with both IU measurements, both at baseline
(large effect) and during the manipulation phase (moder-
ate effect). Also, state indecisiveness showed moderate
positive relationships with both IU measurements.

Given the unexpected manipulation check outcome, we
analyzed participants’ free comments from the closing
survey. Their feedback indicated that some found the
instructions on uncertainty-reducing behaviors unclear or
overwhelming. As a result, we decided to replicate Study 1
with clearer behavior descriptions. We also replaced the
control condition with one where IUSB was explicitly
reduced, since the original control condition unintention-
ally decreased IUSB. Similar to Study 1, we predicted that
increasing IUSB over 1 week would lead to an increase in
IU (H1) and more indecisiveness (H2) compared to de-
creasing IUSB.

Study 2

Method

Methods were similar to Study 1 except for the modifica-
tions detailed below. The preregistration can be found at
https://www.aspredicted.org/vyjk-8kq5.pdf

Participants
Data collection took place between May 11 and June 14
2024 and resulted in 241 individuals who gave informed
consent to participate. After applying the preregistered

Table 1. Descriptive values, reliability, and correlations for variables of Study 1

Variable M (SD)
Total

M (SD)
Increase

M (SD)
Control

α 1 2 3 4

1. IU baseline 49.13 (12.30) 49.27 (12.40) 49.02 (12.34) .91 —

2. IU final 50.83 (12.13) 50.84 (11.14) 50.82 (12.97) .90 .80*** —

3. IUSB baseline 3.08 (0.57) 3.10 (0.54) 3.05 (0.60) .82 .62*** .56*** —

4. IUSB Days 2–8 2.86 (0.69) 3.14 (0.61) 2.64 (0.68) .97 .34*** .39*** .50*** —

5. Indecisiveness 26.80 (9.67) 26.93 (10.12) 26.69 (9.40) .92 .41*** .43*** .16 .20

Note. NTotal= 99; nIncrease = 44; nControl = 55; IU = intolerance of uncertainty; IUSB = IU-related safety behavior; correlations were calculated across the total
sample. Cronbach’s α for IUSB at Days 2–8 was calculated across all items and measurements. ***p < .001.
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exclusion criteria (e. g., answering at least three daily
surveys; for an overview, see ESM 2, 2.1), the final sample
for analysis comprised 147 participants (88.4% female,
10.9% male, 0.7% n/a) with a mean age of M = 29.6
(SD = 9.1). Education levels were more varied than in
Study 1 but generally high, with most participants either
holding a university/college degree (n = 33, 22.4%) or
having completed secondary education qualifying for
university entry (n = 74, 50.3%). Some participants
(n = 37, 25.2%) had completed vocational (non-academic)
training, and three (2.0%) had obtained an intermediate-
level secondary school certificate.

Materials and Measures
Materials were identical to Study 1 (reliabilities are pro-
vided in Table 2). The only difference was a substantially
reduced list of IUSB. Only four broader categories of
behaviors were retained: information-seeking, reassur-
ance through others, careful reflecting, controlling. An
explanation and examples were provided; for instance, for
information-seeking: “I found out as much as I could
about the situation (e.g., through Internet research, aca-
demic literature, social media, or personal accounts)”.
The response format was the same as in Study 1.

Procedure
Participants underwent the same procedure as in Study 1
with the following exceptions: First, participants received
a more thorough explanation of IUSB at baseline (e.g.,
reading about two sample situations, providing own ex-
amples). Second, while the Increase IUSB condition re-
mained unchanged, a Decrease condition asking partici-
pants to reduce their IUSB was implemented instead of a
control condition.

Results and Discussion

The Increase condition comprised 69 participants (46.9%)
and the Decrease condition, 79 participants (53.7%). The

experimental groups did not differ regarding baseline IU
and IUSB levels, education, age, or whether participants
believed the decision would actually be implemented
(ps > .05). Table 2 provides descriptive values and corre-
lations.

As in Study 1, the preregistered interaction between
time and condition was observed in the manipulation
check, F(1,145) = 152.37, p < .001, η²partial = 0.51. However,
post hoc tests found that while in the Decrease condition,
IUSB was significantly reduced as intended, t(77) = 19.50,
p < .001, d = 2.21, a small but significant reduction
contrary to the intended effect also occurred in the
Increase condition, t(68) = 2.41, p < .038, d = 0.29.
Consequently, and similar to Study 1, the expected pattern
of an IUSB increase in the Increase condition and a
decrease in the Decrease condition was not achieved.
Nevertheless, the desired higher IUSB levels across
Days 2–8 in the Increase condition were found,
t(145) = 14.24, p < .001, d = 2.35.

Regarding the increase in IU in the Increase compared
to the Decrease condition (H1), results first showed a
significant main effect of time, F(1, 145) = 21.01, p < .001,
η²partial = .13. As is apparent in Table 2, the effect reflects a
significant decrease in IU across the entire sample after
the manipulation week. However, no significant main
effect of condition was found, F(1, 145) = 1.75, p = .187,
η²partial = .01, nor was there a significant interaction
between time and condition, F(1, 145) = 0.68, p = .412,
η²partial = .01. Thus, as in Study 1, H1 was not supported.
Post hoc paired-samples t tests revealed a significant
reduction in IU before and after the manipulation week in
both the Decrease condition, t(77) = −4.01, p < .001,
d = −0.45, and the Increase condition, t(68) = −2.54,
p = .007, d = −0.31.

The t test comparing state indecisiveness levels be-
tween conditions found no significant differences,
t(145) = −0.90, p = .370, thus contradicting the higher
indecisiveness levels in the Increase condition predicted
in H2.

Table 2. Descriptive values, reliability, and correlations for variables of Study 2

Variable M (SD)
Total

M (SD)
Increase

M (SD)
Decrease

α 1 2 3 4

1. IU baseline 52.50 (15.23) 53.77 (14.70) 51.38 (15.69) .94 —

2. IU final 49.16 (13.34) 51.06 (13.57) 47.49 (12.99) .92 .83*** —

3. IUSB baseline 3.61 (0.72) 3.55 (0.66) 3.65 (0.77) .44 .53*** .82*** —

4. IUSB Days 2–8 2.59 (0.94) 3.35 (0.63) 1.91 (0.59) .96 .21* .32*** .18* —

5. Indecisiveness 26.29 (9.71) 27.06 (8.99) 25.62 (10.31) .92 .32*** .39*** .13 .15

Note. NTotal = 147; nIncrease = 69; nDecrease = 78; IU = intolerance of uncertainty; IUSB = IU-related safety behavior; correlations were calculated across the total
sample. Cronbach’s α for IUSB at Days 2–8 was calculated across all items and measurements. *p < .05. ***p < .001.

80 M. Hassan and H. Appel, Safety Behavior, Intolerance of Uncertainty, and Indecisiveness

Zeitschrift für Klinische Psychologie und Psychotherapie (2025), 54(2), 76–85 © 2025 The Author(s). Distributed as a
Hogrefe OpenMind article under the license

CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

26
/1

61
6-

34
43

/a
00

08
07

 -
 M

on
da

y,
 M

ar
ch

 0
2,

 2
02

6 
3:

13
:3

1 
A

M
 -

 U
ni

ve
rs

itä
ts

- 
un

d 
St

ad
tb

ib
lio

th
ek

 K
öl

n 
IP

 A
dd

re
ss

:2
a0

0:
a2

00
:0

:e
00

::b
1 

https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0


We conducted the same exploratory mediation analy-
ses as in Study 1. Again, despite the absent effect of the
condition on changes in IU, we found that the Increase
condition led to more IU at the final measurement
indirectly through augmented safety behavior, indirect
effect: β = .78, 95% CI = [.42, >.99]. However, contrary to
Study 1, this mediated effect was not observed for inde-
cisiveness, indirect effect: β = .31, 95% CI = [−.14, .76]. A
detailed model description is provided in ESM 2, 2.2.
Exploratory correlation analyses between study variables
replicated the results of Study 1 (see Table 2). Robustness
checks confirmed the results of the main analyses (ESM 2,
2.3).

General Discussion

In two studies, we tested whether a 1-week increase in
IUSB would lead to more IU (H1) and indecisiveness (H2)
compared to a neutral control condition (Study 1) and a 1-
week decrease in IUSB (Study 2). An experimental design
was used to examine causal relationships, with high
external validity by setting the studies in participants’
everyday life.

The manipulation check did not show the intended
pattern of within-group change: IUSB did not increase in
the Increase condition in either study, and it even de-
creased in the control (Study 1) and Increase (Study 2)
conditions. Accordingly, the manipulation must be con-
sidered unsuccessful in achieving its exact within-group
effect. This suggests that deliberately increasing safety
behavior may be difficult – or undesirable – for many
participants. Unlike other safety behaviors used in similar
previous studies (e.g., carrying hand sanitizer; Deacon &
Maack, 2008), IUSBs can only be performed in situations
of uncertainty. Participants may have had fewer such
opportunities in daily life. Participants may also have
suspected that increasing IUSB was not advisable and
may have disregarded the instruction. The decrease
observed in the control group (Study 1) and even in the
Increase group (Study 2) supports this possibility. Howev-
er, across both studies, the Increase condition consistently
exhibited higher post-manipulation IUSB compared to the
other conditions. This relative pattern is consistent with
the experimental logic.

The main results showed that IU increased (Study 1) or
decreased (Study 2) across both conditions, rather than
specifically in the respective intended condition. Indeci-
siveness was unaffected by the manipulation. Therefore,
both hypotheses were not supported. The unexpected
changes in IU across the whole sample (a general increase
in Study 1 and a general decrease in Study 2) cannot be

causally attributed to the manipulation, as time point was
not experimentally manipulated and other influences may
have played a role. It should therefore not be overstated,
especially considering that in Study 1, the IU increase was
only significant across but not within conditions.

However, exploratory mediation analyses revealed an
indirect effect of the manipulation on IU via IUSB. This
exploratory finding suggests support for the assumed
mechanism wherein the Increase condition caused more
IUSB, and in turn, more IU. Importantly, testing an
indirect effect is informative even without a total effect,
as including a mediator can increase statistical power
(O’Rourke & MacKinnon, 2018).

The same indirect effect on indecisiveness was found in
the main analyses of Study 1, but not in the respective
robustness check, and not in Study 2 either. The absence
of a main effect of the manipulation on indecisiveness,
along with the lack of a reliable indirect effect, may reflect
reduced reliability in the indecisiveness measurement
compared to IU. Indecisiveness was measured based on a
single decision, while IU was assessed as a general trait.

There were some notable additional findings. Consis-
tent correlations between the frequency of IUSB and IU at
both time points support the notion that individuals with
high IU engage in safety behaviors more than those with
low IU (cf. Bottesi et al., 2019). This finding has also been
demonstrated for IU and more specific forms of safety
behavior such as looking for health-related information
(e.g., Fergus, 2013; Rosen & Knäuper, 2009). Additional-
ly, IU scores at both measurements were correlated,
further supporting IU as a stable trait (e. g., Ladouceur et
al., 2000). IU also correlated with state indecisiveness,
providing additional evidence for the link between IU and
indecisiveness (e.g., Koerner et al., 2017; Rassin et al.,
2007). Results also converge with findings that disposi-
tional trait IU predicts indecisiveness in specific decisions
(Appel et al., 2024; Appel & Gerlach, 2021).

Given these correlations, it is worth considering why IU
and IUSB did not show comparable responses to the
manipulation. However, IUSB was the immediate target
of the manipulation, whereas IU was conceptualized as a
more distal outcome. Subtler effects on IU were therefore
to be expected. This applies even more strongly to
indecisiveness, which, in turn, is considered a more distal
construct compared to IU when it comes to uncertainty
and uncertainty management (Rassin, 2007). IU, by
contrast, has been described as a higher-order vulnerabil-
ity factor for more specific symptoms (Carleton, 2016).
Furthermore, correlations typically provide greater statis-
tical power than group comparisons, as they capitalize on
the full variance of the variables rather than on mean
differences between conditions. This may explain why
robust correlations – and, by the same logic (cf. O’Rourke
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& MacKinnon, 2018), an indirect effect, at least on IU –

were detectable, even in the absence of a group effect.

Limitations

Some limitations of this study should be acknowledged.
Despite power analysis ensuring an adequate sample size,
there were substantial sample size differences between
conditions due to dropout and exclusions, which may
have complicated the detection of an effect. Also, owing
to methodological constraints, the sample consisted of
mainly young women with high educational levels, limit-
ing generalizability and, thus, external validity. More
representative samples would therefore be preferable in
future research. Similarly, only an unselected conve-
nience sample could be recruited. It is possible that the
hypothesized effects would be more pronounced in indi-
viduals with elevated IU, who are more likely to be at risk
of clinically relevant patterns. Future studies should
therefore consider recruitment of high-IU participants.

Although the focus on participants’ own everyday
uncertainties was deliberately chosen to increase ecolog-
ical validity, this choice also represents a possible limita-
tion: Despite specific examples, especially in Study 2,
participants in both studies stated some insecurity as to
which uncertainties to reference. Focusing on a more
specific area of uncertainty (e.g., decision-making, Appel
et al., 2024) could be more tangible for participants in
future research. In a similar vein, we cannot be certain
whether the behaviors referenced by participants met the
criteria for problematic safety behavior we were aiming
for (Helbig-Lang & Petermann, 2010; Thwaites & Free-
ston, 2005). For example, we did not control whether
these behaviors were in fact driven by uncertainty or
incurred costs. Future studies should assess these criteria.
The naturalistic setting also required conducting the
studies online, limiting experimental control. Despite
rigorous quality assurance measures – such as detailed
instructions with comprehension questions, attention
checks, comment inspections, and predefined exclusion
criteria – it is ultimately uncertain whether participants
genuinely engaged with the IUSBs as instructed. This
point is all the more important, as the manipulation phase
had to be relatively long. Although the daily surveys
reminded participants to stay engaged, external distrac-
tions undermining manipulation effectiveness cannot be
ruled out. This could explain the absence of the anticipat-
ed effects. In sum, adjustments that increase standardiza-
tion and control over the manipulation could further
improve internal validity in future research. For example,
participants could attend a standardized introductory
session in person, or provide examples of their uncertain-

ties and IUSBs. This would allow for clarification of
misunderstandings or post hoc filtering. Laboratory-based
IUSB manipulations, although less realistic and more
resource-intense, would ensure even higher experimental
control and potentially be more likely to sustain partici-
pants’ attention.

The chosen control condition of monitoring safety
behavior in Study 1 may have had involuntary side effects
such as raising constant awareness of uncertainty, thus
affecting IU. The fact that, contrary to instructions,
participants reduced their safety behavior is a hint that
the control condition may not have been as neutral as
intended. Focusing on a different behavior in the control
condition instead (cf. Summers & Cougle, 2018) might
have been preferable in order to distract attention away
from uncertainty. Moreover, due to limited resources,
only one other condition than the Increase condition
could be realized in each study. Following the approach of
Summers and Cougle (2018), an ideal future replication of
the current study could be designed with three conditions:
one for increasing safety behavior, one for decreasing
safety behavior, and a control condition unrelated to
safety behavior. This combination would allow us to
distinguish whether any effects stem from increased
and/or reduced safety behavior.

Clinical Implications

Some clinical implications may cautiously be considered.
If future research corroborates a causal role of safety
behavior in maintaining IU and indecisiveness, clinical
interventions targeting IU could be refined. Treatments
based on this rationale have already been developed. For
example, in the treatment of OCD, Grayson (2003)
advises against common cognitive strategies such as
evaluating the likelihood of feared outcomes. He argues
that patients’ need for absolute certainty is the actual core
of their anxiety. Instead, uncertainty tolerance should be
promoted. In fact, providing uncertainty-reducing infor-
mation (e.g., exact choice probabilities) does not alleviate
uncertainty or distress in OCD patients (Jacoby et al.,
2023). Such findings highlight the limited efficacy of
excessive uncertainty reduction.

Similarly, in the treatment of GAD, Dugas and Ro-
bichaud (2007) advocate for reducing safety behaviors,
such as reassurance-seeking prior to decisions. This en-
ables patients to experience and adapt to uncertainty. A
GAD therapy program building on this principle has
recently been tested (Dugas et al., 2022). The program
consists of behavioral experiments designed to actively
seek out uncertainty while avoiding safety behaviors. The
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treatment produced significant reductions in GAD symp-
toms and IU compared to a waitlist control group.

However, the causal effect of safety behavior implicitly
targeted in these approaches has not yet been tested
explicitly, and the present studies could provide only
tentative evidence. The preregistered hypotheses predict-
ing an immediate (i. e., total) effect of IUSB on IU and
indecisiveness were not supported. Thus, the clinical
implications discussed here primarily rest on exploratory
findings, particularly the indirect effect of the experimen-
tal manipulation on IU via safety behavior. This prelimi-
nary evidence requires replication in future studies with
improved designs and more diverse samples.

Electronic Supplementary Material

The electronic supplementary material is available with
the online version of the article at https://doi.org/10.
1026/1616-3443/a000807
ESM 1. Additional analyses regarding Study 1.
ESM 2. Additional analyses regarding Study 2.
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