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Abstract

The present study examined the relationship between perceived uncertainty and depression/ anxiety symptoms during the
COVID-19 pandemic and it tested the moderating roles of resilience and perceived social support in this relationship. A
cross-sectional study was conducted between March 31st and May 15th, 2020, using an online, multi-language, international
survey built within Qualtrics. We collected data on sociodemographic features, perceived uncertainty, perceived social sup-
port, depression and anxiety symptoms, and resilience. A moderation model was tested using model 2 of Hayes’ PROCESS
macro for SPSS. The study included 3786 respondents from 94 different countries, 47.7% of whom reported residence in the
United States of America. Results demonstrated that higher perceived uncertainty was associated with more symptoms of
depression and anxiety. Higher resilience levels and higher perceived social support were associated with fewer depression
and anxiety symptoms. The moderation hypotheses were supported; the relationship between uncertainty and symptoms
of depression and anxiety decreased as levels of resilience increased and as perceived social support increased. The results
suggest that resilience and social support could be helpful targets to reduce the negative effects of uncertainty on depression

and anxiety symptoms.
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Introduction

Coronavirus disease 2019 (COVID-19) has been spreading
globally since late 2019 and the number of reported cases
continues to climb in most countries of the world. As of
October 3, 2021, there were approximately 235 million
reported COVID-19 cases, with a case fatality rate of 2.04%
(WHO, 2021). Despite these figures, and more than one year
after the first case emerged in Wuhan, our understanding
of the disease is still in its infancy; new information on the
virus, on the disease course and its management, and on new
experimental drugs and vaccines is accumulating daily. This
accumulated information, questions, and doubts about the
pandemic as well as confusion about guidelines and preven-
tive efforts have contributed to increased uncertainty and
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anxiety (Altig et al., 2020; Koffman et al., 2020; Wilson
et al., 2020).

Uncertainty reflects a lack of confidence in one’s ability
to predict particular outcomes (Penrod, 2001) and it may
exact significant burden on emotional and mental wellbe-
ing (Eastwood et al., 2008; Eche et al., 2019; Perez et al.,
2020). Uncertainty is common during disasters and public
health crises (Afifi et al., 2012; Sim & Chua, 2004), wherein
uncertainty has been associated with psychological distress
(Afifi et al., 2012). In the context of COVID-19, high rates
of anxiety, depression, post-traumatic stress disorder, and
psychological distress have been reported in many countries
(Salari et al., 2020; Xiong et al., 2020), and one study found
that uncertainty stress during the pandemic was positively
related to depression and anxiety symptoms (Wang et al.,
2021). To date, however, no studies have examined factors
that buffer the relationship between uncertainty and negative
mental health outcomes during the COVID-19 pandemic.
Therefore, we sought to extend previous research by examin-
ing factors that may buffer the relationship between uncer-
tainty and psychological distress during the pandemic.
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Among these factors, we examined resilience, which
can be defined as “the ability to achieve positive outcomes
despite exposure to substantial risk or adversity” (Thurs-
ton et al., 2018, p. 115). Resilience is negatively related
to negative mental health states, including depression,
anxiety, and negative affect; and resilience is positively
related to positive mental health states, such as positive
affect (Farber & Rosendahl, 2020; Hu et al., 2015; Lee
et al., 2013). Moreover, a wide range of research demon-
strates the protective role of resilience against negative
psychological outcomes following stressful life events
(Masten & Obradovié, 2008; Rutter, 2012). Therefore, we
expected that resilience would moderate the relationship
between uncertainty and psychological distress during the
COVID-19 pandemic such that the relationship between
uncertainty and distress would be weaker for individuals
with high resilience.

In addition to resilience, social support is another factor
that can potentially reduce vulnerability to psychological
distress. Social support, or “support accessible to an individ-
ual through social ties to other individuals, groups, and the
larger community” (Lin et al., 1979, p. 109), is negatively
correlated with mental health conditions, such as anxiety,
depression, and post-traumatic stress disorder in various
contexts (Dadi et al., 2020; Gariépy et al., 2016; Harandi
etal., 2017; Nyqvist et al., 2013; Santini et al., 2015; Tengku
Mohd et al., 2019; Wortman, 1984), including during natural
and public health crises (Grills-Taquechel et al., 2011; Neria
et al., 2010; Wang et al., 2018) and during the COVID-19
pandemic (Fang et al., 2021; Li et al., 2021; Ozmete & Pak,
2020; Sun & Lu, 2020; Sun et al., 2020; Yang et al., 2020).
Previous research has shown that social support serves as a
buffer, protecting against the negative effects that stressful
life events can have on mental health (Felix & Afifi, 2015).
Moreover, research shows that social support moderates the
relationship between uncertainty and psychological distress
(Neville, 1998).

The current study aimed to further examine the relation-
ship between perceived uncertainty and psychological dis-
tress during the COVID-19 pandemic by testing the moder-
ating roles of resilience and perceived social support in the
relationship between uncertainty and symptoms of depres-
sion and anxiety. We predicted that higher levels of resil-
ience and perceived social support would buffer the impact
of perceived uncertainty on symptoms of depression and
anxiety.

Methods

A cross-sectional, survey-based study was conducted
between March 31st and May 15th, 2020, using Qualtrics
© LLC survey software. The goal of the survey was to learn
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about respondents’ experiences during the early stages of the
COVID-19 pandemic; the survey consisted of several psy-
chosocial measures related to stress and resilience, questions
regarding respondents’ current and pre-pandemic beliefs and
experiences (e.g., mood, substance use, sleep, etc.), and a
delay discounting task. In addition to an English language
version, 7 other translated versions of the survey (French,
Spanish, Arabic, Italian, German, Russian, and Chinese)
were available online. Links to the surveys were distributed
via email circulation in professional and social groups (e.g.,
American Psychosomatic Society, Society for Research on
Nicotine and Tobacco, National Institutes of Health, and
University of Minnesota) as well as via Facebook/Instagram
and other social media advertisements. The survey took
approximately 15 min to complete; it was anonymous; and
no incentive was provided to respondents. Participants were
qualified for the study if they were 18 years of age or older
and provided an electronic consent at the start of the sur-
vey. All study protocols were approved by the Institutional
Review Board at the University of Minnesota (approval
number STUDY00009374).

Measures

Respondent Characteristics Participants responded to ques-
tions regarding their age, sex at birth, highest level of educa-
tion completed, marital status, employment status, country
of residence, and whether or not they had a chronic disease.
These items were translated from English to the other sur-
vey languages by native speakers of each language and then
verified by experts.

Perceived Uncertainty Participants reported to what extent
they have felt uncertain in the time since COVID-19 began
spreading. The response scale ranged from 0 to 5 (0 =not
at all; 1 =slightly; 2 =somewhat; 3 =moderately; 4 = quite
a bit; S5=alot). This item was translated from English to the
other survey languages for this study (details provided in the
Supplementary Materials).

Perceived Social Support Participants reported to what
extent they have felt socially supported in the time since
COVID-19 began spreading. The response scale ranged from
0 to 5 (O=not at all; 1 =slightly; 2 =somewhat; 3 =mod-
erately; 4 =quite a bit; 5=a lot). This item was translated
from English to the other survey languages for this study
by native speakers of each language (details provided in the
Supplementary Materials).

Depression and Anxiety Symptoms The 4-item Patient
Health Questionnaire (PHQ-4) (Kroenke et al., 2009) was
used to collect data on depression and anxiety symptoms.
PHQ-4 scores range from 0 to 12; and Cronbach’s alpha
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for this measure was 0.87 in this study. When available,
existing translations of this measure were used; in addition,
native speakers of each language translated the questions
and experts verified the final items (details provided in the
Supplementary Materials).

Resilience The Brief Resilience Scale (BRS) (Smith et al.,
2008), was used to assess resilience. It is a 6-item measure
designed “to assess the ability to bounce back or recover
from stress” (Smith et al., 2008, p. 194). Items were rated
on a 5-point Likert scale that ranged from 1 to 5 and were
averaged to create a total score, with higher scores indicat-
ing greater resilience. Cronbach’s alpha for this measure was
0.85 in this study. When available, existing translations of
this measure were used; in addition, native speakers of each
language translated the questions and experts verified the
final items (details provided in the Supplementary Materials).

Statistical Analysis

Only participants who responded to questions about per-
ceived uncertainty, perceived social support, PHQ-4, and
BRS were included in this study. Statistical analyses were
performed using Statistical Package for the Social Sciences
(SPSS) version 23.0. Pearson’s correlation coefficients (1)
were used to examine the relationships between perceived
uncertainty, depression/ anxiety symptoms, resilience, and
perceived social support. A moderation model was tested
using model 2 of Hayes’ PROCESS macro (version 3.5),
which uses OLS regression (Hayes, 2017). Symptoms of
depression/ anxiety were specified as the dependent variable
and uncertainty was specified as the primary independent
variable; social support and resilience were both specified
as moderators. All variables involved in interactions were
mean-centered for the analysis. Significant moderation
effects were probed at the mean and at one standard devia-
tion above and below the mean of the moderators (resilience
and perceived social support).

Results

The final sample of respondents included 3786 individu-
als from 94 different countries, 47.7% of whom reported
residence in the United States of America. The mean age
of participants was 38.6 (SD=14) years and most partici-
pants were female (70.8%). The main participant sociodemo-
graphic characteristics are summarized in Table 1.

About one out of three participants (33%) had mild
depression/anxiety symptoms (PHQ-4 score between 3 and
5), about one out of three participants had either moder-
ate (score between 6-8; 16.5%) or severe (score between
9-12, 15.3%) symptoms, and the remaining participants

Table 1 Main sociodemographic characteristics of the study partici-
pants

N %
Sex (n=3778)
Male 1089 28.8
Female 2675 70.8
Other* 14 0.4
Country of residence” “(n=3773)
USA 1800 47.7
Germany 276 7.3
India 234 6.2
Tunisia 200 53
Marital status (n=3734)
Never married 1557 41.7
Married 1858 49.8
Married but separated 50 1.3
Divorced and not remarried 240 6.4
Widowed and not remarried 29 0.8
Education level (n=3748)
Primary school 19 0.5
Lower secondary school 44 1.2
Upper secondary school 386 10.3
Post-secondary/Tertiary school 3299 88.0
Current employment status (n=3722)
Employed (Full- or Part-time) 2536 68.1
Student 642 17.2
Retired 193 5.2
Unemployed 351 9.4
Has a chronic health condition’ (n=3747) 1177 31.4
Survey Language (n=3786)
English 2511 66.3
German 303 8.0
Arabic 299 7.9
European Spanish 255 6.7
French 210 5.5
Italian 96 2.5
Russian 92 2.4
Chinese 20 0.5

The number of valid responses for a variable is provided in parenthe-
ses. All percentages were calculated as percent of valid responses for
the variable in question. Due to rounding, percentages occasionally
sum to slightly less than 100%. USA = United States of America

X . . : «
Respondents were provided with 3 response options: “male”,
“female”, and “other”

“*Countries accounting for > 5% of respondents

"Responded ‘yes’ to the dichotomous item “Do you have any chronic
mental or physical health conditions?”

had PHQ-4 scores below 3. Correlations between depres-
sion/ anxiety symptoms, perceived uncertainty, resilience,
and perceived social support are presented in Table 2.
The results demonstrate that higher perceived uncertainty
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Table 2 Descriptions of

) M (SD) Range ey @) 3 (C))

and Pearson’s correlations
between perceived uncertainty, Perceived uncertainty 3.0 (1.6) 0-5 1 0.54% -0.10%* -0.30%*
depre§310n/ anxiety symptoms, Depression/ anxiety symp- 4434 0-12 1 -0.25%%* -0.49%*
perceived social support, and toms (PHQ-4")
resilience, n=3786 i

Perceived social support 29(1.4) 0-5 1 0.22%*

Resilience (BRS") 3.4(0.8) 1-5 1

M =Mean; SD =standard deviation; Range =observed range in the sample
T PHQ-4: 4-item Patient Health Questionnaire (Kroenke et al., 2009); ¥ BRS: Brief Resilience Scale (Smith

et al., 2008)
* p<0.001

was associated with more depression/ anxiety symptoms
(r=0.54; p<0.001) and that higher resilience levels and
higher perceived social support were associated with fewer
symptoms of depression and anxiety (r=-0.49, p <0.001 and
r=-0.25, p<0.001, respectively).

The overall moderation model was significant (F (5,
3780)=585.6, p<0.0001) and accounted for 44% of the
variance in examining the relationship between perceived
uncertainty and symptoms of depression and anxiety. The
moderation hypotheses were supported; the relationship
between uncertainty and symptoms of depression and anxi-
ety decreased as levels of resilience increased (B =-0.16;
p<0.0001) and as perceived social support increased
(B=-0.10; p<0.0001) (Table 3); the different conditional
effects are illustrated in Fig. 1. Similar results were found
when adjusting for age, sex, marital status, level of educa-
tion, employment status, and whether or not respondents had
a chronic disease.

Discussion

The current study revealed a positive correlation between
feelings of uncertainty and symptoms of depression and anx-
iety during the COVID-19 pandemic. As hypothesized, this
association was moderated by both resilience and perceived
social support, suggesting that higher levels of resilience

and perceived social support buffer the impact of perceived
uncertainty on depression and anxiety symptoms.

Previous studies highlight the role of uncertainty in the
development and maintenance of mental disorders (Carleton,
2012, 2016; Oglesby et al., 2016). Feeling uncertain may
decrease one’s sense of perceived control, which may, in-
turn, lead to maladaptive behaviors (Bomyea et al., 2015;
Carleton, 2016) that affect physical and mental wellbeing
(Devanand, 2002; Satin et al., 2009). Consistent with these
and other studies that have consistently found a negative
impact of uncertainty on mental health (Eastwood et al.,
2008; Eche et al., 2019; Liao et al., 2008; Perez et al., 2020),
we found that perceived uncertainty was positively related
to symptoms of depression and anxiety during the COVID-
19 pandemic.

In the context of COVID-19, eliminating uncertainty
and the multitude of questions related to the disease and
its impact on daily living is likely not realistic. Therefore, a
more viable approach to mitigating the negative impact of
uncertainty at this time calls for efforts to bolster factors that
can mitigate the negative consequences of uncertainty. In
our study, two protective factors were identified: psychologi-
cal resilience and social support. Our finding that resilience
serves as a moderator corroborates previous studies’ findings
on the role of resilience in buffering the effects of diverse
stressors on mental health outcomes (Anyan & Hjemdal,
2016), especially during global virus outbreaks such as

Table 3 Regression results
for the moderating effects of

resilience and social support
on the relationship between
perceived uncertainty and
depression/ anxiety symptoms,
n=3786

B SE t 95%CI
Constant 4.32% 0.04 98.66 [4.23;4.41]
Perceived uncertainty 0.90%* 0.03 33.56 [0.85; 0.96]
Perceived social support -0.33% 0.03 -10.82 [-0.39; -0.27]
Resilience -1.41% 0.06 -24.73 [-1.52; -1.29]
Perceived uncertainty * Perceived social support -0.10%* 0.02 -5.74 [-0.13;-0.07]
Perceived uncertainty * Resilience -0.16%* 0.03 -4.92 [-0.23; -0.10]

B =unstandardized regression coefficient; SE=Standard Error; t=Student's t-value; p=Student's test
p-value; 95%CI=95% Confidence Interval

%p < 0.0001
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A High Level of Resilience
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Fig.1 Conditional effects of perceived uncertainty on depression/
anxiety symptoms at different levels of perceived social support and
resilience, n=3786. PHQ4: 4-item Patient Health Questionnaire
(Kroenke et al., 2009) measure of depression/ anxiety symptoms.
Perceived uncertainty, perceived social support, and resilience were

severe acute respiratory syndrome (SARS) (Bonanno et al.,
2008) and COVID-19 (Ben Salah et al., 2021; Coulombe
et al., 2020; Havnen et al., 2020). Resilience is increasingly
considered a process of adaptation that can potentially be
trained (Chmitorz et al., 2018; Kalisch et al., 2015, 2017).
Different interventions can be implemented to build and
promote resilience during and after exposure to stressors
(Chmitorz et al., 2018), which may be especially beneficial
among individuals with low and medium levels of resilience.
These interventions can even be adapted for virtual delivery
of therapy or for teletherapy to better fit the safety guidelines
of living during a pandemic (Chmitorz et al., 2018; Ungar
& Theron, 2020).

Social support is also considered a protective factor
against mental health disorders following diverse crises
and other negative life events (Grills-Taquechel et al., 2011;
Hill & Hamm, 2019; Neria et al., 2010; Wang et al., 2018).
Indeed, initial research during the COVID-19 pandemic
found that social support was negatively related to symptoms
of depression and anxiety (Mariani et al., 2020; Ozmete &
Pak, 2020); and this study found that social support miti-
gated the relationship between uncertainty and symptoms
of depression and anxiety. Researchers have drawn from
several theories to explain why social support may serve as
a protective factor in the face of stress (Prati & Pietrantoni,
2010). For instance, researchers have speculated that when
individuals perceive that they have the support of others,
who will provide necessary help when needed, a person’s
self-efficacy or perceived ability to respond to the stressor
(e.g., COVID-19) may be bolstered or the potential for
harm posed by the stressor may be reframed (Ozmete &
Pak, 2020; Prati & Pietrantoni, 2010). This highlights the
importance of increasing coping capacity by strengthening
individuals’ ability to provide social support in addition to

B Mean Level of Resilience

C Low Level of Resilience

- .

Low level of perceived social
> support

— #& — Mean level of perceived social
support

High level of perceived social
support

mean-centered prior to analysis. A, B, and C: Effects of perceived
uncertainty on depression/ anxiety symptoms were probed at the
mean (mean level), at one standard deviation above the mean (high
level), and at one standard deviation below the mean (low level) of
perceived social support across different levels of resilience

services that strengthen perceptions of social support dur-
ing stressful and uncertain life circumstances, such as those
experienced during the COVID-19 pandemic. For instance,
interventions promoting emotional, instrumental, informa-
tional, or companionship support may help reduce psycho-
logical burdens related to uncertainty.

‘We point-out some limitations in this study that should be
addressed in future research. First, although this study used
face-valid items to measure perceived social support and
perceived uncertainty, these were single-item measures. Sec-
ond, the cross-sectional design of the study allows examina-
tion of associations, but not answers to questions regarding
causality and processes. As such, future longitudinal stud-
ies should investigate these relationships over time. Despite
these limitations, this study is among the first few studies to
measure perceived uncertainty during the pandemic and to
explore its relationship with mental health. Another strength
is this study’s focus on protective factors; in fact, this is
the first study to explore the protective role of social sup-
port and resilience on the relationship between uncertainty
and depression and anxiety, which enhances the clinical and
therapeutic relevance of the findings.

In conclusion, COVID-19 has triggered an unprecedented
increase in uncertainty associated with daily living. Our
results show that perceived uncertainty is associated with
symptoms of depression/ anxiety, but this relationship is
buffered by perceived social support and psychological resil-
ience. Interventions to promote resilience and enhance social
support during the COVID-19 pandemic and other uncertain
life circumstances may attenuate the negative health impacts
of these stressful situations.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12144-022-03244-2.
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