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Abstract
We investigated the mediator roles of risk factors (intolerance of uncertainty, negative metacognition, and negative prospections)
and protective factors (positive prospections and psychological resilience) together on the link between COVID-19-related
feelings and behaviors, thoughts, and precautions taken and psychological symptoms with an integrative approach in Turkey.
The online sample consisted of Turkish adults. The results of path analyses indicated that feelings and behaviors related to
COVID-19, thoughts about COVID-19, and precautions taken related to COVID-19 are significantly associated with intolerance
of uncertainty. Intolerance of uncertainty is significantly associated with negative metacognition, negative and positive
prospections, psychological symptoms, and psychological resilience. Negative metacognition, negative and positive
prospections, and psychological resilience are significantly associated with psychological symptoms. Mediation analysis dem-
onstrated that intolerance of uncertainty significantly mediated the relationship between feelings and behaviors related to
COVID-19, thoughts about COVID-19, and precautions taken related to COVID-19 and negative metacognition, psychological
resilience, positive and negative prospections, and psychological symptoms. Lastly, negative metacognition, psychological
resilience, positive and negative prospections significantly mediated the relationship between intolerance of uncertainty and
psychological symptoms. Implications for mental health providers are discussed.

Keywords COVID-19 . Psychological symptoms . Negative metacognition . Psychological resilience . Intolerance of
uncertainty . Prospections

Introduction

The novel coronavirus disease-2019 (COVID-19) has spread
across the world within a few months. To date (June 1, 2021),
there have been 171.916.845 people infected, 154.605.572
people recovered, and 3.575.561 people who had died from
the COVID-19 infection worldwide (Worldometer, 2021).
These numbers have been respectively 5.256.516,
5.124.081, and 47.656 for Turkey (T. C. Ministry of Health,
2021). Thus, the COVID-19, one of the deadliest pandemics,
has devastating effects on not only physical health but mental
health as well (Arslan et al., 2020). It becomes considerably
crucial to make an accurate assessment of the psychological

effects, which may occur during and after the pandemic, for
the proper interventions in the future (Çakıroğlu et al., 2020).
Since COVID-19 has an unknown and complex nature, peo-
ple encounter unprecedented uncertainties, resulting in psy-
chological distress (Choi et al., 2020). For instance, it is con-
siderably unpredictable that when the threat associated with
this pandemic will disappear and we will return to normal. A
high degree of uncertainty worldwide sustains due to the un-
precedented nature of the COVID-19 pandemic, and it may be
difficult for some people to tolerate these uncertainties (Rettie
& Daniels, 2020). In addition to the uncertainty about the
course of the COVID-19 pandemic and its treatment, the prob-
ability of individuals themselves and the loved ones will get
infected by the virus might increase anxiety levels (Çakıroğlu
et al., 2020). Additionally, people have been constantly in an
emotional, mental, and behavioral struggle regarding the pan-
demic itself and its negative consequences. For instance, they
might be in emotional distress (e.g., fearful, anxious, angry,
upset), have thoughts about the COVID-19 pandemic (e.g.,
after this pandemic, nothing will be the same as before), and
display behaviors related to COVID-19 pandemic (e.g.,
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checking the symptoms frequently) (Durak Batıgün & Şenkal
Ertürk, 2020).

Intolerance of uncertainty is best described as a predispo-
sition to find uncertainty unacceptable (Buhr & Dugas, 2002).
Considering the studies about the intolerance of uncertainty in
the context of its relationship with psychopathology, general-
ized anxiety disorder has been emphasized (e.g., Dugas et al.,
2005; Rettie & Daniels, 2020). Further, it was shown that
there was a positive correlation between intolerance of uncer-
tainty and health anxiety (Kraemer et al., 2016). It has been
also suggested that intolerance of uncertainty has played a
significant role in many psychological disorders such as
obsessive-compulsive disorder (Lind & Boschen, 2009) and
social anxiety (Boelen & Reijntjes, 2009). Especially, intoler-
ance of uncertainty was regarded as a salient cognitive risk
factor for anxiety states (Carleton, 2012). These findings sug-
gest that as intolerance of uncertainty may be a pivotal risk
factor in many anxiety symptoms, including health anxiety,
this psychological concept should be considered when study-
ing the COVID-19 pandemic.

Another cognitive factor, which plays a significant role in
the development and maintenance of excessive worry, is nega-
tive metacognition (Thielsch et al., 2015). Worry and other
intrusive thoughts probably increase in stressful times, and they
could affect the endorsement of beliefs regardingmental control
(Wells & Cartwright-Hatton, 2004). Additionally, anxiety-
related cues trigger metacognitive beliefs, thought to initiate
worry as a coping method (Thielsch et al., 2015). Thus, it is
thought that negative metacognition could be considered as a
significant cognitive risk factor against psychological symp-
toms in the process of COVID-19 outbreak, which activates
stress and anxiety states by increasing uncertainty. Wells and
Papageorgiou (1998) found that metacognitions are also posi-
tively associated with pathological worry symptoms.
Longitudinal analysis in a survey study showed that metacog-
nition was the best predictor of future anxiety symptoms com-
pared to automatic thoughts (Hjemdal et al., 2013).

Another precursor of psychological symptoms could also
be negative prospections. Initially, prospection described as
the mental representation of possible futures is an omnipresent
characteristic of the human mind (Seligman et al., 2013).
Negative prospections, regarded as a cognitive risk factor
against psychological symptoms during the COVID-19 pan-
demic, seem to be closely associated with depression symp-
toms (Roepke & Seligman, 2016; Strunk et al., 2006). Above
all, this inference was built upon Beck’s (1974) negative cog-
nitive triad, a negative view of the world, the self, and maybe
the foremost, of the future (Roepke & Seligman, 2016).
Furthermore, studies conducted on negative prospections
have shown that along with depression, negative prospections
were related to negative affect, anxiety, hopelessness, worry
(MacLeod et al., 1996), negative automatic thoughts, and dys-
functional attitudes (Ergüler & Durak Batıgün, 2018).

In addition to the risk factors mentioned so far, it is thought
that studying personal factors thought to protect people
against psychological symptoms in the context of the
COVID-19 pandemic will be a significant contribution to
the related literature. More specifically, it is crucial to identify
psychological risk factors as well as protective factors to re-
duce the psychological effects of such a deadly pandemic,
COVID-19. At this point, positive prospections and psycho-
logical resilience come to the fore. Positive prospections refer
to positive expectations about the future (MacLeod et al.,
1996). The ability to direct behavior positively toward the
future is thought to be an acquired skill that has to be learned
(Reading, 2004). It was found that an intervention aimed to
increase positive expectations about the future reduced the
symptoms of major depressive disorder (Vilhauer et al.,
2012). Consistently, a study conducted about future-oriented
thinking has shown that aspiring for a positive future distinc-
tively predicted well-being (Sohl & Moyer, 2009).
Psychological resilience, as another cognitive protective fac-
tor against psychological symptoms during the COVID-19
pandemic, is described as the process of adapting to trauma,
stress, tragedy, threats, or adversity well and includes both
“bouncing back” from these stressful situations and broad
personal growth (American Psychological Association,
2012). Considering the context of the COVID-19 pandemic,
an unfamiliar and chaotic situation, psychological resilience is
an ability of a person to manage his/her sense of responsibility
in such a situation (Di Monte et al., 2020). Psychological
resilience, regarded as a character strength, promotes positive
functioning and optimal development while inhibiting nega-
tive emotions, thoughts, and behaviors (Yıldırım & Solmaz,
2020). Studies about psychological resilience have indicated
that psychological resilience was negatively associated with
psychological symptoms, including depression, anxiety (Hu
et al., 2020; Ran et al., 2020; Smith et al., 2008), somatic
symptoms (Ran et al., 2020), fear (Hu et al., 2020), negative
affect, perceived stress (Smith et al., 2008), and posttraumatic
stress (Luceño-Moreno et al., 2020).

The Present Study

Present study aimed to investigate both risk factors (intoler-
ance of uncertainty, negative metacognition, and negative
prospections) and protective factors (positive prospections
and psychological resilience) against psychological symptoms
with an integrative approach during the COVID-19 pandemic.
More specifically, we aimed to examine the link between
COVID-19-related feelings and behaviors, thoughts, and pre-
cautions taken and psychological symptoms among Turkish
adults. For this purpose, we hypothesized that (a) COVID-19-
related feelings and behaviors, thoughts, and precautions tak-
en would directly predict intolerance of uncertainty, (b) intol-
erance of uncertainty would directly predict negative
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metacognition, psychological symptoms, psychological resil-
ience, positive prospections, and negative prospections, (c)
negative metacognition, psychological resilience, positive
prospections, and negative prospections would directly pre-
dict psychological symptoms, (d) intolerance of uncertainty
would play a mediating role in the relationship between
COVID-19-related feelings and behaviors, thoughts, and pre-
cautions taken and negative metacognition, psychological
symptoms, psychological resilience, positive prospections,
and negative prospections, and (e) negative metacognition,
psychological resilience, positive prospections, and negative
prospections would mediate the link between intolerance of
uncertainty and psychological symptoms.

Method

Sample and Procedure

The research data were collected via Surveey, an online
survey system, from May to September 2020. Data were
recruited through the convenience sampling technique
(Dörnyei, 2007). A cross-sectional design was employed
to investigate the purpose of the study. Questionnaires
were administered to volunteer adult participants in
Turkey (N = 542). The inclusion criterion for the study
was that participants had to be between 18 and 64 years.
From the 542 participants, three were excluded due to
violation of inclusion criteria, one was excluded due to
missing response and two were excluded due to outlier
analysis. The remaining participants (N = 536) had a mean
age of 36.57 years (SD = 12.64). Among the participants,
72.9% were females and 27.1% were males. The required
permission was obtained from Ankara University Ethics
Committee, and informed consent was obtained from all
participants before participation. With the Informed
Consent Form, the participants were informed about the
general purpose of the study. It was stated that the infor-
mation obtained would be kept confidential, and they
could refrain from continuing at any time. Participants
accessed the scales via a link. Information about the de-
scriptive characteristics of the study participants was dem-
onstrated in Table 1.

Measures

Demographic Information Form

The authors prepared this form to acquire information about
the participants’ socio-demographic characteristics such as
age, gender, education, and information about COVID-19
experiences.

Multi-Dimensional COVID-19 Scale

This scale is a 22-item with a 5-point Likert-type self-report
scale developed in Turkish by Durak Batıgün and Şenkal
Ertürk (2020) to determine the feelings, thoughts, and behav-
iors associated with COVID-19 and the precautions individ-
uals take against this virus. This scale consists of three sub-
scales: “Feelings and behaviors related to COVID-19” (e.g.,
“This pandemic makes me too anxious”; “I am constantly
following the news about the pandemic”), “Thoughts about
COVID-19” (e.g., “I think this pandemic is quite serious”) and
“Precautions taken related to COVID-19” (e.g., “I always
wear a mask when I go out”). The first subscale, “Feelings
and behaviors related to COVID-19”, simply assesses emo-
tions such as sadness, fear, anxiety and anger related to the
pandemic, and behaviors such as checking the symptoms,
following news about the pandemic and talking about the
pandemic often. The second subscale, “Thoughts about
COVID-19” describes the thoughts individuals have about
the severity, duration and effects of the pandemic on daily life.
The third subscale, “Precautions taken related to COVID-19”,
as the name suggests, refers to the precautions taken such as
washing hands frequently, wearing masks, maintaining social
distance and going out rarely. Cronbach’s alpha for the total
score is .90 and for these subscales are .88, .77, and .75,
respectively (Durak Batıgün & Şenkal Ertürk, 2020). The
Cronbach’s alpha calculated for the current study is .90 for
the total score, for these subscales are .88, .74, and .76,
respectively.

Table 1 Demographic characteristics of the participants

n %

Gender

Female 391 72.9

Male 145 27.1

Education level

Primary education 6 11.0

High school 40 7.5

Undergraduate and graduate 490 91.4

Participant got test for COVID-19

Yes 40 7.5

No 496 92.5

Relatives with COVID-19 diagnosis

Yes 163 30.4

No 373 69.6

Relatives who died for COVID-19

Yes 44 8.2

No 492 91.8
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Brief Symptom Inventory (BSI)

BSI is a 53-item with a 4-point Likert-type self-report scale
developed by Derogatis (1992) to evaluate a variety of psy-
chological symptoms. Turkish adaptation of the scale was
conducted on adults by Şahin and Durak (1994). This study
reported that the scale consisted of five subscales called “anx-
iety”, “depression”, “negative self”, “somatization” and “hos-
tility”. The Cronbach’s alpha for these subscales are .87, .88,
.87, .75 and .76, respectively (Şahin & Durak, 1994). The
Cronbach’s alpha calculated for the current study is .90 for
anxiety, .92 for depression, .91 for negative self, .87 for so-
matization, and .82 for hostility. Higher scores indicate a
higher frequency of symptoms of the individual.

Intolerance of Uncertainty Scale (IUS)

IUS is a 27-item self-report and 5-point Likert-type scale de-
veloped in French to assess emotional, cognitive, and
behavioral responses to ambiguous situations. Buhr and
Dugas (2002) conducted an English adaptation of the scale.
In Turkey, Sarı and Dağ (2009) adapted this scale into Turkish
and they revealed that the scale has a four-factor structure,
called “uncertainty is stressful and upsetting”, “negative self-
assessment about uncertainty”, “disturbing thoughts about the
uncertainty of future”, and “uncertainty keeps someone from
acting”. Cronbach’s alpha for the whole scale is .79, and for
the subscales, it ranged between .79 and .88 (Sarı & Dağ,
2009). Cronbach’s alpha calculated for the present study is
.95 for the total score, and for the subscales, it ranges between
.83 and .91.

The Brief Resilience Scale (BRS)

BRS is a 6-item with a 5-point Likert-type scale developed by
Smith et al. (2008) and adapted into Turkish by Doğan (2015)
to assess the psychological resilience of individuals.
Cronbach’s alpha coefficient was found to be .83 for the total
scale (Doğan, 2015). Cronbach’s alpha calculated for the cur-
rent study is .86 for the total score. Higher scores on the scale
indicate higher psychological resilience.

Meta-Cognitions Questionnaire-30 (MCQ-30)

The shortened 30-item version of the MCQ was developed by
Wells and Cartwright-Hatton (2004) to assess different dimen-
sions of metacognition. MCQ is a self-report, 4-point Likert-
type scale and adapted into Turkish by Tosun and Irak (2008).
TheMCQ-30 includes five subscales: “positive beliefs”, “cog-
nitive confidence”, “uncontrollability and danger”, “cognitive
self-consciousness” and “need to control thoughts”.
Cronbach’s alpha for the total score is .86, and for the sub-
scales, it ranged between .65 and .87 (Tosun & Irak, 2008).

Cronbach’s alpha for the present study is .87 for the total
score, and for the subscales, it ranges between .69 and .87.
Higher scores on the scale indicate higher negative
metacognition.

Subjective Probability Task

It is a scale consisting of 30 single-sentence statements with a
7-point Likert-type self-report scale developed by MacLeod
et al. (1996) and adapted into Turkish by Ergüler and Durak
Batıgün (2018). This scale consists of 20 negative and 10
positive statements about situations and events related to the
individual’s future (including the test day). While negative
statements refer to negative prospections, positive statements
refer to positive prospections. The scale has a two-factor struc-
ture, called positive prospections and negative prospections.
Cronbach’s alpha was .86 for the positive prospections and
.90 for the negative prospections (Ergüler & Durak Batıgün,
2018). The Cronbach’s alpha calculated for the present study
was .90 for the positive prospections and .94 for the negative
prospections.

Data Analysis

Before statistical analyses, the presence of missing values, the
assumptions of normality, and outliers were tested. Firstly, the
data were checked for normality distribution (between +2.0
and − 2.0 values) (George &Mallery, 2010). Secondly, outlier
analysis was performed for a non-normally distributed vari-
able (i.e., “precautions taken related to COVID-19” subscale).
As a result of the analysis, univariate outliers were identified
according to the z distribution (| z | ≥ 3.29) until a normal
distribution was obtained (Tabachnick & Fidell, 2001), and
the values of two participants were not included in the analy-
sis. After it was assured that the data met the statistical as-
sumptions, relationships between the study variables were in-
vestigated using Pearson’s correlation analysis. Path analysis
was run to test the hypothesized model. Furthermore, the me-
diational roles were analyzed using a bootstrapping method
(2000 resamples) with 95% bias-corrected confidence inter-
vals (BC CI) (Shrout & Bolger, 2002). It is considered that if
zero is not included in the CI for the estimate of the indirect
effect, this effect is statistically significant at p < 0.05 level
(Shrout & Bolger, 2002). All data analyses were performed
using IBM SPSS Statistics v23 and AMOS v21 software.

Results

Correlation Analysis

Pearson’s correlation analysis was employed to determine the
relationships between the study variables. Descriptive
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statistics and Pearson’s correlation coefficients for the study
variables are presented in Table 2.

As seen in Table 2, feelings and behaviors related to
COVID-19 (r = .42, p < .001), thoughts about COVID-19
(r = .33, p < .001) and precautions taken related to COVID-
19 (r = .16, p < .001) had significant and positive correlation
with intolerance of uncertainty. Intolerance of uncertainty had
significant and positive correlation with negative metacogni-
tion (r = .59, p < .001), negative prospections (r = .36,
p < .001) and psychological symptoms (r = .60, p < .001), as
well as a significant and negative correlation with positive
prospections (r = −.19, p < .001) and psychological resilience
(r = −.47, p < .001). Lastly, while negative metacognition
(r = .51, p < .001) and negative prospections (r = .48,
p < .001) had a significant and positive correlation with psy-
chological symptoms, positive prospections (r = −.25,
p < .001) and psychological resilience (r = −.47, p < .001)
had a significant and negative correlation with psychological
symptoms.

Path Analysis

Path analysis was conducted to test the statistically significant
links between COVID-19-related feelings and behaviors,
thoughts, and precautions taken and psychological symptoms,
and the mediating roles of intolerance of uncertainty, negative
metacognition, psychological resilience, negative and positive
prospections between these links. The fit indices for the model
before and after the error associations are presented in Table 3.

As seen in Table 3, the model had acceptable goodness of
fit values (see Hu & Bentler, 1999; Tabachnick & Fidell,
2001) after three error associations.

When the direct associations in the study model were ex-
amined (see Fig. 1), feelings and behaviors related to COVID-

19 (β = .39, p < .001), thoughts about COVID-19 (β = .14,
p < .01) and precautions taken related to COVID-19 (β =
−.12, p < .01) are significantly associated with intolerance of
uncertainty. Intolerance of uncertainty is significantly associ-
ated with negative metacognition (β = .59, p < .001), negative
prospections (β = .36, p < .001), positive prospections (β =
−.19, p < .001), psychological symptoms (β = .34, p < .001)
and psychological resilience (β = −.47, p < .001). Negative
metacognition (β = .15, p < .001), negative prospections
(β = .25, p < .001), positive prospections (β = −.08, p < .05)
and psychological resilience (β = −.15, p < .001) are signifi-
cantly associated with psychological symptoms.

Mediation Analyses

To test the mediational roles in the association between
COVID-19-related feelings and behaviors, thoughts, and pre-
cautions taken and psychological symptoms, 95% bias-
corrected confidence intervals (BC CI) were calculated, using
a bootstrapping method with 2000 re-samples (Shrout &
Bolger, 2002). Estimates, standard errors, and CI’s of media-
tion models are presented in Table 4.

As seen in Table 4, intolerance of uncertainty significantly
mediated the relationship of feelings and behaviors related to
COVID-19 (B = .41, CI: .30, .51, p < .01), thoughts about
COVID-19 (B = .23, CI: .06, .39, p < .05) and precautions
taken related to COVID-19 (B = −.30, CI: −.51, −.09,
p < .05) with negative metacognition. Additionally, intoler-
ance of uncertainty significantly mediated the relationships
of feelings and behaviors related to COVID-19 (B = −.12,
CI: −.15, −.08, p < .01), thoughts about COVID-19 (B =
−.07, CI: −.11, −.02, p < .05) and precautions taken related
to COVID-19 (B = .09, CI: .03, .15, p < .05) with psycholog-
ical resilience. Furthermore, intolerance of uncertainty

Table 2 Descriptives

M SD 1 2 3 4 5 6 7 8 9

1. Negative metacognition 69.92 12.86 – .59*** −.22*** .36*** −.34*** .51*** .32*** .20*** .04

2. Intolerance of uncertainty 75.14 22.82 – −.19*** .36*** −.47*** .60*** .42*** .33*** .16***

3. Positive prospections 49.87 9.27 – −.08 .33*** −.25*** −.05 .05 .12**

4. Negative prospections 69.12 20.31 – −.36*** .48*** .04 .04 −.10*
5. Psychological resilience 19.49 4.76 – −.47*** −.22*** −.15*** −.04
6. Psychological symptoms 50.96 39.45 – .30*** .18*** .04

7. COVID-19 feelings/behaviors 30.21 7.36 – .63*** .53***

8. COVID-19 thoughts 31.11 4.84 – .53***

9. COVID-19 precautions 21.26 3.18 –

Note. Standardized path coefficients among variables are presented. All path coefficients are statistically significant. COVID-19 feelings/behaviors:
Feelings and behaviors related to COVID-19; COVID-19 thoughts: Thoughts about COVID-19; COVID-19 precautions: Precautions taken related to
COVID-19.

*p<.05. **p<.01. ***p<.001.
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significantly mediated the relationships of feelings and behav-
iors related to COVID-19 (B = .39, CI: .27, .52, p < .01),
thoughts about COVID-19 (B = .21, CI: .05, .38, p < .05)
and precautions taken related to COVID-19 (B = −.28, CI:
−.51, −.08, p < .05) with negative prospections. Intolerance
of uncertainty significantly mediated the relationships of feel-
ings and behaviors related to COVID-19 (B = −.10, CI: −.15,
−.05, p < .01), thoughts about COVID-19 (B = −.05, CI: −.10,
−.01, p < .05) and precautions taken related to COVID-19
(B = .07, CI: .02, .13, p < .05) with positive prospections.
Intolerance of uncertainty significantly mediated the relation-
ships of feelings and behaviors related to COVID-19 (B = .71,
CI: .48, .99, p < .01), thoughts about COVID-19 (B = .39, CI:
.10, .68, p < .05) and precautions taken related to COVID-19
(B = −.52, CI: −.91, −.16, p < .05) with psychological symp-
toms. Lastly, negative metacognition (B = .15, CI: .08, .23,
p < .01), psychological resilience (B = .12, CI: .06, .18,
p < .01), negative prospections (B = .15, CI: .10, .21, p < .01)
and positive prospections (B = .03, CI: .01, .06, p < .05) sig-
nificantly mediated the relationship between intolerance of
uncertainty and psychological symptoms.

Discussion

Recent studies on the COVID-19 pandemic have demonstrat-
ed that COVID-19 harms mental health (Erdoğdu et al., 2020;
Ho et al., 2020; Wang et al., 2020). Although many studies
examined the association between COVID-19 and psycholog-
ical symptoms, to the best of our knowledge, no study has
investigated the links between COVID-19-related feelings
and behaviors, thoughts, precautions taken and psychological
symptoms with an integrative approach in Turkey so far.
Hence, there is a critical need to understand the underlying
risk factors as well as protective factors to provide effective
preventions and interventions for alleviating individuals’ psy-
chological symptoms in the context of the COVID-19 pan-
demic. The present study aimed to investigate the associations
of COVID-19-related feelings and behaviors, thoughts, and
precautions taken with psychological symptoms via intoler-
ance of uncertainty, negative metacognition, negative
prospections as risk factors, and positive prospections, psy-
chological resilience as protective factors during the
COVID-19 pandemic. This will be the first study that

Table 3 Model fitness index
values χ2 df χ2/

df
CFI GFI AGFI RMSEA ECVI

Model 1 163.98 21 7.81 .91 .94 .86 .11 .40<3.00

Three error associated final model 70.86 18 3.94 .97 .97 .93 .07 .23<3.00

Note. The values written bold indicate acceptable goodness of fit values after three error associations

Fig. 1 Path model
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examines the mediator roles of risk factors and protective
factors together on the associations between COVID-19-
related feelings and behaviors, thoughts, precautions taken
and psychological symptoms with an integrative approach in
Turkey.

As hypothesized, we first found that COVID-19-related
feelings and behaviors, thoughts, and precautions taken had
significantly predicted intolerance of uncertainty. First of all,
COVID-19 related feelings and behaviors include feelings
such as anxiety, fear, sadness, anger related to the pandemic,
and behaviors such as checking the symptoms frequently, fol-
lowing news about the pandemic, and talking about the pan-
demic often. COVID-19 related thoughts describe the
thoughts of individuals regarding the severity, duration, and
effects of the pandemic on daily life. COVID-19 related pre-
cautions, as the name suggests, refers to the precautions taken
such as washing hands frequently, wearing masks, maintain-
ing social distance, and going out far less (Durak Batıgün &
Şenkal Ertürk, 2020). Thus, higher COVID-19-related feel-
ings and behaviors, and thoughts were associated with the
greater intolerance of uncertainty; higher COVID-19-related
precautions taken was associated with less intolerance of un-
certainty. These results suggest that people with dysfunctional
coronavirus disease-related feelings and behaviors, and
thoughts greatly suffer from an intolerance of uncertainty;
people taking coronavirus disease-related precautions have

less intolerance of uncertainty. People who have taken coro-
navirus disease-related precautions might experience lower
intolerance of uncertainty, because precautions may give them
confidence and a sense of control (Wang et al., 2020). Thus,
individuals applying protective and preventive behaviors
(e.g., wearing masks, maintaining social distance) more
strongly may get some sense of control over uncertain situa-
tions, so lower intolerance of uncertainty. Consistently, a re-
cent study found that some precautionary measures (e.g., hand
hygiene, wearing masks) were related to a lower psychologi-
cal effect of the COVID-19 outbreak, lower levels of anxiety,
depression, and stress by offering a sense of security (Wang
et al., 2020).

Further, as hypothesized, the results of this study showed
that intolerance of uncertainty had significantly predicted neg-
ative metacognition, psychological resilience, positive
prospections, negative prospections, and psychological symp-
toms, and this variable served as a mediator in the association
between COVID-19-related feelings and behaviors, thoughts,
and precautions taken and psychological symptoms. We first
found that COVID-19-related feelings and behaviors,
thoughts, and precautions taken were associated with intoler-
ance of uncertainty, which in turn was positively associated
with psychological symptoms. Consistent with these out-
comes, a previous study demonstrated that intolerance of un-
certainty had a mediator role in the relationship between the

Table 4 Estimates of indirect effects

Pathway B (SE) Lower bound Upper bound

COVID-19 feelings/behaviors ➔ intolerance of uncertainty➔ negative metacognition .41** (.07) .30 .51

COVID-19 thoughts➔ intolerance of uncertainty ➔ negative metacognition .23* (.10) .06 .39

COVID-19 precautions ➔ intolerance of uncertainty ➔ negative metacognition −.30* (.13) −.51 −.09
COVID-19 feelings/behaviors ➔ intolerance of uncertainty➔ psychological resilience −.12** (.02) −.15 −.08
COVID-19 thoughts➔ intolerance of uncertainty ➔ psychological resilience −.07* (.03) −.11 −.02
COVID-19 precautions ➔ intolerance of uncertainty ➔ psychological resilience .09* (.04) .03 .15

COVID-19 feelings/behaviors ➔ intolerance of uncertainty➔ negative prospections .39** (.08) .27 .52

COVID-19 thoughts➔ intolerance of uncertainty ➔ negative prospections .21* (.10) .05 .38

COVID-19 precautions ➔ intolerance of uncertainty ➔ negative prospections −.28* (.13) −.51 −.08
COVID-19 feelings/behaviors ➔ intolerance of uncertainty➔ positive prospections −.10** (.03) −.15 −.05
COVID-19 thoughts➔ intolerance of uncertainty ➔ positive prospections −.05* (.03) −.10 −.01
COVID-19 precautions ➔ intolerance of uncertainty ➔ positive prospections .07* (.04) .02 .13

COVID-19 feelings/behaviors ➔ intolerance of uncertainty➔ psychological symptoms .71** (.16) .48 .99

COVID-19 thoughts➔ intolerance of uncertainty ➔ psychological symptoms .39* (.18) .10 .68

COVID-19 precautions ➔ intolerance of uncertainty ➔ psychological symptoms −.52* (.23) −.91 −.16
Intolerance of uncertainty ➔ negative metacognition➔ psychological symptoms .15** (.04) .08 .23

Intolerance of uncertainty ➔ psychological resilience ➔ psychological symptoms .12** (.04) .06 .18

Intolerance of uncertainty ➔ negative prospections➔ psychological symptoms .15** (.03) .10 .21

Intolerance of uncertainty ➔ positive prospections ➔ psychological symptoms .03* (.01) .01 .06

Note. COVID-19 feelings/behaviors: Feelings and behaviors related to COVID-19; COVID-19 thoughts: Thoughts about COVID-19; COVID-19
precautions: Precautions taken related to COVID-19.

*p < .05. **p < .01
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fear of COVID-19 and positivity. It was suggested that when
uncertainty is eliminated from the fear of COVID-19, it would
contribute to reducing depression, anxiety, and stress levels,
and increasing positivity (Bakioğlu et al., 2020). Another
study found that intolerance of uncertainty mediated the rela-
tionship between stress-coping strategy’s helpless approach
and compulsive buying behavior, suggesting that people faced
uncertainty due to COVID-19 pandemic, and the strategy they
employed to overcome stress and anxiety by adopting helpless
coping strategy approach had an indirect effect on their com-
pulsive buying behavior (Çelik&Köse, 2021). These findings
were similar to the results obtained in other studies on the
COVID-19 pandemic and its psychological impacts. For in-
stance, in a recent study done by Satici et al. (2020), while a
negative relationship was found between the fear of COVID-
19 and mental wellbeing, a positive relationship was found
between the fear of COVID-19 and intolerance of uncertainty.
In the same study, intolerance of uncertainty had a significant
negative direct effect on mental wellbeing. Furthermore, in-
tolerance of uncertainty was predictive of mental health diffi-
culties such as depression, health anxiety, and generalized
anxiety (e.g., Dugas et al., 2005; Kraemer et al., 2016; Rettie
& Daniels, 2020; Voitsidis et al., 2020). Consistently, intoler-
ance of COVID-19-related uncertainty positively predicted
negative emotions such as fear, anxiety, and depression, sug-
gesting that individuals with higher COVID-19-related uncer-
tainty were more likely to feel these negative emotions (Dai
et al., 2021; Li et al., 2021). In addition, intolerance of uncer-
tainty was positively correlated with COVID-19-related dis-
tress (Paluszek et al., 2021). Intolerance of uncertainty is con-
ceptualized as an individual’s negative emotions, cognitions,
and behaviors in the face of uncertainty (Birrell et al., 2011).
Hence, it may be inferred that while COVID-19-related feel-
ings and behaviors, and thoughts increase the intolerance of
uncertainty; COVID-19-related precautions taken, which
served as control over uncertainty, decrease the intolerance
of uncertainty. Another control mechanism over uncertainty
for people with high anxiety may be increased pandemic-
related information seeking. As evidence from past pandemics
suggests, particularly people with high anxiety may be more
likely to seek information related to pandemic due to fear,
uncertainty, and loss of control during public health crises,
resulting in increased anxiety (Singh et al., 2020).
Consistently, people with high anxiety and high intolerance
of uncertainty may be more likely to take potentially fatal
preventive measures, when they are misinformed (Taylor,
2019).

As hypothesized, we second revealed that intolerance of
uncertainty mediated the relationship of COVID-19-related
feelings and behaviors, thoughts, and precautions taken with
negative metacognition, psychological resilience, positive and
negative prospections. Although there is no study investigat-
ing the mediator role of intolerance of uncertainty in these

relationships within our knowledge, a previous study reported
that intolerance of uncertainty was positively correlated with
negative metacognition (Thielsch et al., 2015). Besides, the
concept of uncertainty is defined as not being able to predict
the outcome of an event or any behavior, resulting in poten-
tially affecting people negatively (Sarı, 2007). In other words,
it refers to future prospections or the future is not clear. Thus,
it becomes clear that intolerance of uncertainty was positively
associated with negative prospections and negatively with
positive prospections. Furthermore, considering the context
of the COVID-19 pandemic, an unfamiliar and chaotic situa-
tion, psychological resilience is an ability of a person to man-
age his/her sense of responsibility in such situations (Di
Monte et al., 2020). Intolerance of uncertainty is a psycholog-
ical feature related to the ability to regulate stress (Di Monte
et al., 2020). Accordingly, individuals with higher intolerance
of uncertainty may have more difficulty in regulating chaotic
and stressful events like the COVID-19 pandemic.
Consistently, recent studies found that individuals with higher
levels of psychological resilience tend to overcome stressful
life events much better compared to individuals with lower
psychological resilience (Haktanir et al., 2016; Smith et al.,
2017). Similarly, another study found that high resilience was
related to less concern about bad outcomes and low general
intolerance of uncertainty (Cooke et al., 2013).

Lastly, as hypothesized, we found that psychological resil-
ience and positive prospections were significant predictors of
psychological symptoms and mitigated the positive link be-
tween intolerance of uncertainty and psychological symptoms
in the adult sample. A decrease in intolerance of uncertainty
was associated with an increase in psychological resilience
and positive prospections, which in turn led to a decrease in
psychological symptoms in adults. On the other hand, we
found that negative metacognition and negative prospections
were significant predictors of psychological symptoms and
intensified the negative impacts of intolerance of uncertainty
on psychological symptoms in the adult sample. An increase
in intolerance of uncertainty was associated with an increase
in negativemetacognition and negative prospections, which in
turn increased the psychological symptoms in adults. Thus, it
is suggested that while negative metacognition and negative
prospections were psychological risk factors against psycho-
logical symptoms during the COVID-19 pandemic, psycho-
logical resilience and positive prospections were the protec-
tive factors against psychological symptoms during the
COVID-19 pandemic. Consistent with these findings, it was
revealed that negative expectations about the future have a
central role in the maintenance of mental disorders (Rief
et al., 2015). A recent study found that negative prospections
were positively correlated with depression symptoms, where-
as positive prospections were negatively correlated (Ergüler &
Durak Batıgün, 2018, 2020). Accordingly, developing effec-
tive psychological interventions intended to decrease negative
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expectations about the future that maintain the disorder and
increase the positive expectations about the future can reduce
mental disorders symptoms (Rief et al., 2015). In addition, a
recent study finding showed that more resilient participants
had almost 7 times higher odds of flourishing mental health
and 9.3 times lower odds of stress levels than less resilient
participants (Kavčič et al., 2021). Similarly, in another study
it was found that individuals with higher levels of psycholog-
ical resilience and active coping styles had lower levels of
anxiety and depression during the outbreak of COVID-19
(Song et al., 2021). Accordingly, since the COVID-19 pan-
demic still remains unpredictable, psychotherapeutic interven-
tions should target to enhance psychological resilience both in
the general population and specifically in patients with a psy-
chiatric disorder, which results in important implications in
terms of mental health outcomes (Verdolini et al., 2021).

Clinical Implications

The findings in the present study do have some clinical impli-
cations relevant for clinicians that aim to relieve COVID-19
associated psychological symptoms. It can be said that the
findings obtained in the current study are critical for effective
psychological intervention programs to be developed during
the COVID-19 pandemic to protect public mental health.
More specifically, to enable individuals to manage their psy-
chological health during the COVID-19 pandemic, some risk
(intolerance of uncertainty, negative metacognition, negative
prospections) and protective factors (psychological resilience,
positive prospections) against psychological symptoms are
important modifiable variables that should be targeted in clin-
ical practice when developing effective psychological inter-
ventions for COVID-19. Therefore, these findings are also of
clinical importance. Current and future psychological treat-
ments should focus on these modifiable risk factors, which
predict psychological symptoms, and also modifiable protec-
tive factors to help ameliorate psychological symptoms in the
context of the COVID-19 pandemic. These psychological in-
terventions may effectively enhance individuals’ capacity to
endure uncertainty for potential future pandemic waves by
increasing psychological resilience, positive prospections
and by decreasing negative metacognition and negative
prospections.

Limitations

Although our study showed significant results, it is not with-
out limitations. First, our study was based on cross-sectional
data, and thus this restricts causal inference and generalizabil-
ity. It is required for future studies to conduct longitudinal or
experimental design to infer a causal relation between
COVID-19-related feelings and behaviors, thoughts, and pre-
cautions taken and psychological symptoms. Second, the

sample consisted of predominantly females (72.9% of partic-
ipants were female) and high level of education (91.4% of
participants’ education level was undergraduate and gradu-
ate), restricting generalizability of any findings obtained. In
the future, researchers should investigate this phenomenon
with more equally represented gender groups and equally dis-
tributed education level groups. Lastly, the results of the cur-
rent study have relied on self-report data, which has the risk of
source bias (e.g., social desirability and short-term recall). We
recommend that future studies should utilize qualitative de-
signs alongside self-report questionnaires or mixed method
designs for studying the links between COVID-19-related
feelings and behaviors, thoughts, and precautions taken and
psychological symptoms in the context of the pandemic. For
instance, Online Photovoice (OPV) (see Tanhan & Strack,
2020) by itself or with some self-report questionnaires could
be used to conduct qualitative or mixed method designs to
examine this subject.

Notwithstanding these limitations mentioned above, this
study reports essential data regarding the psychological effects
of COVID-19-related feelings and behaviors, thoughts, and
precautions taken and raises clinicians’ and researchers’
awareness about the protective and risk factors against psy-
chological symptoms to fight such a deadly pandemic. In light
of this increased awareness, our findings imply that future
psychotherapeutic interventions (e.g., mindfulness-based in-
terventions, psychodynamic interventions, psycho-education
about COVID-19 pandemic, digital interventions, cognitive
behavioral therapy) will focus on alleviating these risk factors
as well as enhancing these protective factors, resulting in re-
lieving COVID-19 associated psychological symptoms.

Taken together, then, this study is the first to examine
COVID-19-related feelings and behaviors, thoughts, and
precautions taken, multi-dimensionally in the general pop-
ulation during COVID-19, adding to the recent literature
on protective and risk factors together against psycholog-
ical symptoms during uncertain times. The results of this
study highlight the roles of both the protective and risk
factors in the link between COVID-19-related feelings
and behaviors, thoughts, and precautions taken and psy-
chological symptoms.
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