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Objectives: Whereas early findings suggest that risk perceptions related to COVID-19
affect psychological well-being in healthcare workers (HCWs), the temporal associations
between these variables need to be clarified and HCWs lived experience further explored.
This study proposes a mixed evaluation of COVID-19-related risk perception and affective
responses among HCWs.

Methods: A longitudinal mixed-method study was conducted. HCWs (N = 138)
completed measures of COVID-19 risk perceptions, depression, anxiety, burnout and
secondary traumatic stress (STS) at baseline and 6months later. A subsample (n = 20)
participated in semi-structured interviews exploring both risk perceptions and affective
responses.

Results: Main quantitative findings showed positive associations between worry to
contaminate others and depression (IRR = 1.04, p < 0.05), anxiety (IRR = 1.03, p <
0.01), STS (b = 0.3, p < 0.05), and perceptions of lacking protection (IRR = 1.04, p < 0.05)
with anxiety scores. Four themes emerged from the thematic content analysis: 1) life was
turned upside down; 2) skills were put in quarantine; 3) dealing with patient discomfort; 4)
balance to be found between protection and restrictions.

Conclusion: These findings emphasize the importance to develop tailored interventions,
such as group discussion sessions, to optimize risk perception and help manage
uncertainty.
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INTRODUCTION

The outbreak of coronavirus disease 2019 has led to
unprecedented challenges around the world, reaching
220 countries and territories, with up to
517,648,631 confirmed cases and 6,261,708 deaths worldwide
(situation report updated to 10th May 2022) [1]. This
unprecedented situation placed healthcare workers (HCWs) at
high risk to experience affective responses [2, 3]. In fact, previous
findings indicate that HCWs commonly experienced depression,
anxiety, burnout (i.e., response to chronic stress at workplace,
including emotional exhaustion, depersonalization and capacities
reduction) [4] and secondary traumatic stress symptoms
(i.e., STS; compassion fatigue and stress resulting from helping
others) [5], during the COVID-19 outbreak [6–12].

Interestingly, not all HCWs experience affective responses at the
same level, frontline HCWs (i.e., working directly with suspected or
confirmed cases), females and nurses being at higher risk to report
affective responses [6–8, 13]. In addition, the way in which HCWs’
psychological well-being is affected varies according to the phase of
the pandemic. In the first phase, the fears, the uncertainty and the
increased workload predominated [14, 15], whereas afterwards,
compassion fatigue and stress resulting from the new way of
helping others emerged [16].

Another factor associated with affective response levels is risk
perception (i.e., reflexive process by which individuals identify
and give meaning to an event as a threat) [17]. According to two
studies conducted in Europe during COVID-19 outbreak, 59%
HCWs worried about being infected and contaminate patients
and relatives [18, 19]. Importantly, cross-sectional studies
consistently revealed positive associations between risk
perception related to COVID-19 and affective responses
among HCWs, such as anxiety, PTSD, depression and stress
symptoms [2, 3]. Other previous cross-sectional research
examined these associations among HCWs who were not
frontline providers and found similar findings. A study
conducted in Finland showed that healthcare and social
workers who perceived higher risk of COVID-19 infection in
their workplace reported stress symptoms more often than those
who reported lower risk perception [20]. Similar positive
associations were found between risk perception and
depression, anxiety and stress symptoms among HCWs
(health centres of Qatar Red Crescent Society) [21], dentists
and HCWs from hospitals in Italy [13, 22], in China and in
Hong Kong [23].

These studies provide initial evidence of a cross-sectional
association between risk perception related to COVID-19 and
affective responses among HCWs. However, longitudinal
research is needed to draw conclusions about the temporal
association between these events. Furthermore, to the best of
the authors’ knowledge, only three qualitative studies conducted
in Oman, in Australia and in the US amongHCWs explored these
dimensions [24, 25]. Findings documented that HCWs were
afraid of being exposed to COVID-19 and contaminate others,
which was exacerbated by the shortage of infection prevention
measures. Further in-depth qualitative research exploring HCWs’
lived experience is needed to gain a finer understanding of their

risk perception and affective responses, provide insight into the
interpretation of quantitative results and ultimately identify what
well-tailored support could temper such reactions.

In response, this longitudinal mixed-method study aimed to 1)
evaluate the associations between risk perception related to
COVID-19 and depression, anxiety, burnout and STS
symptoms 6 months later, 2) explore risk perception and
affective responses qualitatively among HCWs in Switzerland.
Based on the cross-sectional evidence, we hypothesized that
higher risk perception levels at baseline would be significantly
associated with higher affective responses 6 months later.

METHODS

Participants
Participants were HCWs working at the Center for Primary Care
and Public Health in the French part of Switzerland (Unisanté).
Inclusion criteria were being part of the medical (i.e., primary care
physicians) or non-medical HCWs (e.g., nurses, pharmacists,
psychologists); working at Unisanté during the COVID-19 first
wave (i.e., February-June 2020). In total, 339 staff were eligible
and invited to participate (i.e., 69.5% female). Of those,
178 participants (52.3%) completed the baseline assessment
and 138 completed the 6-month follow-up assessment (77.5%).
A 6-month follow-up period was deemed reasonable given the
rapidity with which knowledge regarding COVID-19
transmission arose.

Procedures
Recruitment and Quantitative Assessment
Eligible staff were invited by email to participate in the study.
Interested HCWs logged in to an electronic case report form to
proceed to the informed and written consent. Then, participants
received an email with a unique identifier linking to the baseline
questionnaire. Six months later, participants received an email
inviting them to complete the follow-up assessment.

Qualitative Assessment
Three-month post-baseline, participants were invited to take part
to a semi-structured interview. To obtain maximum variation
sampling, three professional groups were selected (primary care
physicians, nurses and pharmacists). The research staff randomly
selected participants from each professional status until data
saturation was achieved. Interviews were conducted by three
senior researchers with experience in qualitative assessment
and mental health. After the first 20 interviews, the
investigators combined their experiences and noticed the
repetition of similar comments, agreeing that data saturation
had been reached. Interviews were conducted face-to-face or by
phone, and lasted between 32 and 77 min. Sessions were
audiotaped and fully transcribed.

Ethical Approval
All procedures were conducted in accordance with the ethical
standards of the Human Research Ethics Committee of Canton
de Vaud (CER-VD, 2020-00967).
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Quantitative Measures
Demographic Variables
Age, gender and professional activity (work) were assessed
at baseline. Two items evaluated psychological status prior
to COVID-19 pandemic (ongoing psychotherapy,
psychotropic drug prescription), recoded as 1 (answering
“yes” to at least one question) and 0 (answering “no” to both
questions).

Risk Perception Related to COVID-19
Risk perception over the past 2 months was assessed with a
measure developed in the context of Ebola that was adapted to
COVID-19 [26]. Participants were asked to indicate their
perceptions of exposure to COVID-19 and concerns for
infection, transmission and protective measure effectiveness.
The items were subject to a principal component analysis
(PCA). Suitability of data for PCA was supported by
correlation matrix inspection revealing coefficients of 0.3 and
above, value of Kasier-Meyer-Olkin (0.72) and statistical
significance of Bartlett’s Test of Sphericity (p < 0.001). PCA
revealed 3 components with eigenvalues exceeding one,
explaining 27.14%, 15.29%, 12.44%, of the variance: 1) risk
perceptions to contract COVID-19 (Risk; α = 0.72, men
inter-item = 0.41); 2) perceptions of lacking protection
(Unprotect; α = 0.56, mean inter item = 0.31); and 3) worry
to contract COVID-19 and consequences (Worry; α = 0.61,
mean inter item = 0.28).

Depression and Anxiety Symptoms
Depression and symptoms over the past 2 weeks were assessed
with the Quick Inventory of Depressive Symptomatology Self-
Report (QIDS-SR) [27] and the Generalized Anxiety Disorder 7-
item (GAD-7) [28]. Internal consistency was adequate (α =
0.75 and 0.88).

Job Burnout and STS
Job burnout and STS symptoms were assessed with two subscales
of the Professional Quality of Life Scale (PrQoL) [29]. Job
burnout (α = 0.70) and STS (α = 0.78) showed adequate
internal consistencies.

Qualitative Measure
Semi-structured interviews were guided by a grid aiming to
explore HCWs’ experience, emotional responses, risk
perception, encountered difficulties and strategies used to
address difficulties (see Supplementary Appendix S1).

Data Preparation and Analysis Plan
Quantitative Analysis
Depression (S = 1.8, K = 1.13) and anxiety scores (S = 0.9, K =
1.14) showed distributions approximating a negative binomial
and a Poisson distribution, respectively. Thus, negative
binomial and Poisson regressions were used to test the
associations of risk perception with depression and anxiety
scores. Linear regressions were selected for burnout (S = −0.04,
K = 0.06) and STS (S = 0.67, K = 0.98) scores that followed
normal distributions.

Risk perception predictors (i.e., unprotect, worry and risk) were
tested in the same model, resulting in four finale models
(i.e., depression, anxiety, burnout and STS score models). All
participants had at least indirect contacts with patients with
COVID-19, whereas most had direct contacts as well. Given the
known associations between being frontline workers, risk perception
and affective responses [13, 30] we first conducted analyses with the
whole sample. Then, we repeated them excluding participants
reporting indirect contacts only. All models were adjusted for
age, gender, work and psychological status. Analyses were
conducted with STATA 16. The significance level was set at p = 0.05.

Qualitative Analysis
Inductive thematic content analysis was conducted. Initially, KT
with MG (psychologist) independently coded the same “raw data.”
Emerging codes were compared to establish the “extent of possible
overlap,” different “sets” of codes having been combined or
reorganized. Once the new codes were established, they were
confronted by a third researcher, VG (psychologist). New codes
were incorporated to the codebook created during consensus
meetings [31]. We used the codebook to independently double-
code 20% of data until adequate intercoder consistency was
established and the remaining interviews were coded
independently [32]. Afterwards, KT explored overarching themes,
whichwere presented to the research team to confirm interpretation.
The teams’ feedback was integrated to analysis [33]. Data
management and analysis was facilitated by the software ATLAS.ti.

RESULTS

Quantitative Results: Study Sample
Description and Descriptive Statistics
The sample (N = 138) mean age was 40.83 (SD = 11.33) and 75%
self-identified as female. Almost half participants were physician,
whereas 25% were nurses and 28% others (e.g., pharmacists). The
prevalence of females and professions are close to those in the
home institution. Table 1 presents descriptive statistics for key
variables.

TABLE 1 | Descriptive Statistics and Significance by Assessment Time (Risk
perception related to COVID-19 and future affective responses among
healthcare workers in Switzerland: A mixed-methods longitudinal study;
Switzerland, 2022).

Baseline 6-month follow-up

Mdn IQR Mdn IQR Z

Depression score 4 5 4.5 6 1.76
Anxiety score 3 5 3.5 7 3.11**

M SD M SD t

Burnout 21.37 5.18 22.06 5.76 −1.73***
STS 18.4 5.19 18.36 5.58 0.11
Unprotect 8 2.73 9.28 2.66 −5.29***
Worry 16.81 3.98 16.98 3.59 −0.54
Risk 16.14 4.72 16.24 4.39 −0.26

*p< 0.05; **p< 0.01; ***p< 0.001.
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Attrition Analyses
Attrition analyses indicated that non-completers (M = 37.13,
SD = 10.75) at 6 months were significantly younger than
completers (M = 42.01, SD = 11.54; p = 0.02). Therefore,
analyses were adjusted for age. Remaining attrition analyses on
psychological status, work, risk perceptions and affective
response scores found no significant differences.

Regression Models Predicting Depression,
Anxiety, Burnout and STS Scores in
Participants Reporting Indirect and Direct
Contacts With Infected Patients
Table 2 displays results from the unadjusted and adjustedmodels.

Depression Score
The likelihood ratio for the adjusted negative binomial model
was X2 [8] = 16.49, p < 0.05. Worry was related to higher
depression score over time (IRR = 1.04, p < 0.05), whereas the
associations of unprotect (IRR = 1.05, p > 0.05) and risk
(IRR = 1.02, p > 0.05) with depression score were not
significant.

Anxiety Score
The likelihood ratio for the adjusted model 1 was X2 [8] = 44.81,
p < 0.001. Unprotect (IRR = 1.04, p < 0.05) and worry (IRR = 1.03,
p < 0.01) were associated with higher anxiety scores over time.

The association between risk (IRR = 1.01, p > 0.05) and anxiety
score were not significant.

Burnout Score
The adjusted model was not significant (F [8, 126] = 1.3, p = 0.3).
Likewise, unprotect (b = 0.37, p > 05), worry (b = 0.25, p > 0.05)
and risk (b = -0.11, p > 0.05) were not significantly associated with
burnout scores.

STS Score
The adjusted model was significant (F [8, 125] = 3.26, p = 0.002).
The associations of unprotect (b = 0.19, p > 0.05) and risk (b = 0.1,
p > 0.05) with STS scores were not significant. There was however
a positive association between worry (b = 0.3, p < 0.05) and
subsequent STS scores.

Regression Models Predicting Depression,
Anxiety, Burnout and STS Scores Excluding
Participants Reporting No Direct Contacts
With Infected Patients
We present below results from the adjusted models including
frontline HCW (n = 108; see Table 3).

Depression Score
The likelihood ratio for the adjusted model was X2 [8] = 16.02, p <
0.05. Unprotect (IRR = 1.06, p < 0.05) and worry (IRR = 1.04, p <

TABLE 2 | Regression Models Predicting Depression, Anxiety, Burnout and Secondary Traumatic Stress Scores in the Whole Sample (N = 138; Risk perception related to
COVID-19 and future affective responses among healthcare workers in Switzerland: A mixed-methods longitudinal study; Switzerland, 2022).

Depression scorea Anxiety scoreb

IRR (SE) Z 95% CI IRR (SE) Z 95% CI

Unadjusted models

Unprotect 1.05* (0.03) 2.06 1.01, 1.11 1.05*** (0.01) 3.5 1.02, 1.08
Worry 1.04* (0.02) 2.30 1.01, 1.08 1.03** (0.01) 3.21 1.01, 1.05
Risk 1.01 (0.02) 0.56 0.98, 1.04 1.04 (0.01) 1.24 0.99, 1.03

Adjusted modelsc

Unprotect 1.05 (0.03) 1.82 0.99, 1.11 1.04* (0.02) 2.51 1.01, 1.07
Worry 1.04* (0.02) 2.15 1.01, 1.08 1.03** (0.01) 2.83 1.01, 1.05
Risk 1.02 (0.01) 0.86 0.98, 1.05 1.01 (0.01) 1.23 0.99, 1.03

Burnout scoreb Secondary traumatic stress scoreb

B (SE) T 95% CI B (SE) t 95% CI

Unadjusted models

Unprotect 0.44* (0.18) 2.41 0.08, 0.79 0.23 (0.18) 1.31 −0.12, 0.58
Worry 0.25* (0.13) 2.01 0.01, 0.5 0.31* (0.12) 2.47 0.06, 0.55
Risk −0.15 (0.11) −1.39 −0.37, 0.07 0.02 (0.11) 0.16 −0.20, 0.23

Adjusted modelsc

Unprotect 0.37 (0.20) 1.87 −0.02, 0.76 0.19 (0.18) 1.03 −0.17, 0.55
Worry 0.25 (0.13) 1.9 −0.01, 0.051 0.3* (0.2) 2.51 0.06, 0.54
Risk −0.11 (0.12) −0.94 −0.6, 0.13 0.1 (0.11) 0.88 −0.13, 0.33

aNegative binomial regression.
bPoisson regression.
cModels were adjusted for age, gender, work and psychological status.
*p< 0.05; **p< 0.01; ***p< 0.001.

Int J Public Health | Owned by SSPH+ | Published by Frontiers September 2022 | Volume 67 | Article 16045174

Grazioli et al. COVID-19 Risks and Affective Responses



TABLE 3 | Regression Models Predicting Depression, Anxiety, Burnout and Secondary Traumatic Stress Scores in Participants Reporting Direct Contacts with Infected
Patients (n = 104; Risk perception related to COVID-19 and future affective responses among healthcare workers in Switzerland: A mixed-methods longitudinal study;
Switzerland, 2022).

Depression scorea Anxiety scoreb

IRR (SE) Z 95% CI IRR (SE) Z 95% CI

Unadjusted models

Unprotect 1.06* (0.03) 2.32 1.01, 1.13 1.06*** (0.01) 4.08 1.03, 1.09
Worry 1.05* (0.02) 2.49 1.01, 1.09 1.05*** (0.01) 4.43 1.03, 1.07
Risk 0.98 (0.02) −0.72 0.94, 1.03 0.96** (0.01) −3.31 0.94, 0.98

Adjusted modelsc

Unprotect 1.06* (0.03) 1.97 1.00, 1.12 1.06*** (0.02) 3.53 1.03, 1.1
Worry 1.04* (0.02) 2.23 1.01, 1.08 1.04*** (0.01) 3.91 1.02, 1.06
Risk 0.99 (0.02) −0.67 0.94, 1.03 0.96** (0.01) −3.19 0.94, 0.98

Burnout scoreb Secondary traumatic stress scoreb

B (SE) t 95% CI B(SE) t 95% CI

Unadjusted models

Unprotect 0.53** (0.2) 2.69 0.14, 0.93 0.33 (0.2) 1.64 −0.07, 0.73
Worry 0.34* (0.13) 2.55 0.08, 0.6 0.4**(0.14) 2.71 0.1, 0.64
Risk −0.49** (0.15) −3.34 −0.79, −0.2 −0.29 (0.15) −1.95 −0.59, 0.004

Adjusted modelsc

Unprotect 0.54* (0.22) 2.45 0.1, 0.97 0.33 (0.21) 1.55 −0.09, 0.74
Worry 0.31* (0.14) 2.26 0.04, 0.6 0.4** (0.13) 2.88 0.12, 0.64
Risk −0.48** (0.16) −2.94 −0.8, −0.15 −0.3 (0.15) −1.54 −0.55, 0.07

aNegative binomial regression.
bPoisson regression.
cModels were adjusted for age, gender, work and psychological status.
*p< 0.05; **p< 0.01; ***p< 0.001.

TABLE 4 | Thematic Framework Highlighting the Major Themes and Subthemes (Risk perception related to COVID-19 and future affective responses among healthcare
workers in Switzerland: A mixed-methods longitudinal study; Switzerland, 2022).

Major themes and subthemes summarizing HCWs’ lived experiences regarding risk perception related to COVID-19 and affective responses during the first
wave

Theme 1: Life was turned upside down
Sub-themes
• Major changes in daily activities
• Ambivalent feelings towards their profession
• In a never-ending crisis process
• A sacrificial stance

Theme 2: Skills were put in quarantine
Sub-themes
• Confrontation with various limits
• A sense of lack of choice

Theme 3: Dealing with patient discomfort
Sub-themes
• Facing patients’ panic
• Healthcare workers’ anxiety

Theme 4: Balance to be found between protection and restrictions
Sub-themes
• Reassurance regarding protective measures
• Frustration towards protective measures
• Fear of infecting others
• A need for direct contacts
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0.05) at baseline were related to higher depression scores at
6 months, whereas the association between risk (IRR = 0.99,
p > 0.05) and depression scores was not significant.

Anxiety Score
The likelihood ratio for the adjusted model was X2 [8] = 52.6, p <
0.001. Unprotect (IRR = 1.06, p < 0.001) and worry (IRR = 1.04,
p < 0.001) were associated with higher anxiety scores over time,
whereas risk (IRR = 0.96, p < 0.01) was related to subsequent
decreased anxiety scores.

Burnout Score
The adjusted model was significant (F [8, 96] = 2.9, p = 0.006).
Unprotect (b = 0.54, p < 0.05) and worry (b = 0.31, p < 0.05) were
related to higher scores, whereas risk (b = -0.48, p < 0.01) was
associated with decreased burnout scores.

Secondary Traumatic Stress
The adjusted model was significant (F [8, 96] = 3.44, p = 0.001).
The associations of unprotect (b = 0.33, p > 0.05) and risk
(b = −0.3, p > 0.05) with STS scores were not significant.
There was however a positive association between worry (b =
0.4, p < 0.01) and subsequent STS scores.

Qualitative Results: Study Sample
Description and Emerging Themes
Twenty participants carried out a qualitative interview (85%
female; mean age = 40.55; 35% of physician, 35% nurses, 30%
pharmacists). The higher female prevalence is consistent with the
higher non-physician healthcare workers in this subsample
(i.e., in the home institution: 53.8% female among physicians;
88% female among other healthcare workers). Four main themes
emerged regarding HCWs’ lived experience and risk perception
when facing COVID-19 pandemic. The thematic framework
arising through thematic analysis is displayed in Table 4.

Life Was Turned Upside Down
Major Changes in Daily Activities
A strong feeling that daily activities were entirely modified during
the first weeks of the pandemic was pointed out by the
participants. They commonly said that “everything was
different,” having a feeling of practicing “a different sort of
medicine.” In their private life, a new complexity emerged,
which led to strong feelings of uncertainty. They described
that they “had to reorganize everything”: “We coped as well as
we could; . . . We had to organize ourselves completely
differently. . . I was teleworking in the morning, I slept a little
more in the morning, I had lunch in front of the computer. . .”

Ambivalent Feelings Towards Their Profession
Being a HCW during the pandemic provoked a feeling of
valorization as well as a societal pressure. This was reflected in
the ambiguous attitude of participants’ relatives: “We were asked
a lot of questions; and then when we didn’t know, they started to
transform . . . in the beginning, I saw how scared my parents were
saying: “But did you wash your hands well when you arrived?”

Certain times, HCWs had the impression of being “seen as
pestiferous.” An overall impression of having been “pushed
out of the comfort zone” was noted.

In a Never-Ending Crisis Process
In addition, the multitude of constantly changing information
and guidelines made it hard for them to keep-up, provoking a
feeling of being “stuck in a crisis process” that never ended. They
mentioned experiencing a continuous presence of a “sword of
Damocles,” anticipating being overwhelmed by the situation:
“We were seeing the images of China with the caregivers who
were crying in the corners and having their anxiety attacks in the
room. . . I was like, “Ouch!” I . . . I don’t really want to go in there,
I was terrified. . .”

A Sacrificial Stance
Facing this situation, participants described having deployed
multiple resources a “savior” posture emerging, with a sacrifice
of their “basic needs” to bring their help during an exceptional
situation: “I was kind of someone who came in...not to save the
situation but, almost!”

Skills Were Put in Quarantine
Confrontation With Various Limits
Participants mentioned that they faced various shortcomings,
facing their own professional limits (i.e., lack of knowledge,
preparation and experience to deal with the situation) and not
being able to deploy their usual skills. Feelings of powerlessness
and being “out-of-step” were noted, hoping that they “do the
right thing” (e.g., “I think there was a lot of anxiety and fear at the
beginning, regarding the unknown”). At the same time,
participants underlined that their superiors and the whole
institution could not anticipate this condition. Lack of
equipment for protection or teleworking, lack of time to get
organized, lack of drugs, clear information and communication
adjusted to their needs were experienced, causing feelings of
insecurity and vagueness: “The hierarchy, . . ., they know that we
are going to miss masks, we are going to miss gowns, we are going
to miss respirators. . . and they try to find solutions. . ., they do
what they can.”

A Sense of Lack of Choice
A destabilizing feeling of “not having a choice” was evoked,
HCWs describing having to prioritize COVID-19 activities, to
make inquiries or to work overtime. Most of all, they were afraid
of being overwhelmed:

I could really see myself running out of . . . of caregivers, out of
equipment. And this kind of approach was stressing me out: so, at
work, I didn’t want to experience this, to live through this. . . this
increasing number of patients. . .

Dealing With Patient Discomfort
Facing Patients’ Panic
They described that their patients were concerned about a
possible contamination risk, but also about the evolution of
the pandemic and more globally about their socio-professional
situation, feeling by moments “ultra-panicked.” HCWs had to
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provide both medical evaluation and reassurance, doing “a lot of
psychiatric support”: “When there was a lot of uncertainty and
people were psychologically distressed, it was a heavy workload;
with regard mostly to psychiatric cases . . . actually, for mental
health.”

Healthcare Workers’ Anxiety
Participants themselves faced multiple professional difficulties
that impinged on their capacity to offer usual care, circumstances
that made their task even more complex: “Having to respond to
their anxiety while I was myself anxious, and then constantly in
this state of uncertainty, was really difficult. . .” Furthermore, the
fact that most interviews took place at distance, but also the
cancellation of the organized follow-ups, were some of the factors
that put the therapeutic relationship in difficulty.

Balance to Be Found Between Protection
and Restrictions
Reassurance Regarding Protective Measures
Once the equipment was available and the protective measures
applied, participants reported feeling well protected. The “barrier
gestures” became part of their routine, which reduced their sense
of fear and anxiety in their work environment.

Frustration Towards Protective Measures
At the same time, frustration feelings emerged, especially
regarding the lack of work breaks, group discussions and
direct contact. In private life they described that it was
difficult to find a balance between taking risks and protecting
themselves, provoking a continuous stress.

Fear of Infecting Others
On the one hand, the fear of being infected, but above all, of infecting
relatives or people at risk, was highlighted. They were also thinking
about the risk of overloading the health care system or their own
team, if they were contaminated. A strong need to avoid feeling
guilty was expressed: “I was more worried about transmitting it to
other people that they would get sick because of me. . .”

A Need for Direct Contacts
On the other hand, they described that restrictions were hard to
bear. The need to be in contact with relatives and colleagues arose,
enforced relational distance and a lack of social life being not easily
tolerated. Therefore, the experience of a tense atmosphere was
voiced, participants having the feeling that it was impossible to
always follow the prescribed measures: “We must stop this
psychosis. . . we didn’t go to restaurants, we didn’t go out, we
didn’t see anyone. . .” They described that they had to continuously
navigate between feelings of frustration regarding restrictions and
fear of contamination relieved by those same restrictions.

DISCUSSION

To our knowledge, this is the first mixed-method longitudinal
study investigating the association between risk perception

related to COVID-19 and affective responses in HCWs.
Quantitative findings indicated that higher levels of worry to
contaminate others were related to higher depression, anxiety and
STS scores over time, whereas the same association was found for
burnout score for frontline participants only. Positive
associations between perceptions of lacking protection and
future anxiety score were revealed, whereas the same link was
found for depression and burnout scores among frontline
participants only. Finally, unexpectedly, higher levels of risk
perception to contract COVID-19 was associated with
decreased levels of anxiety and burnout over time among
frontline participants.

Concerning qualitative findings, at first, participants indicated
that both their professional and private “life was turned upside
down.” They faced continuous and rapid changes, finding
themselves in a never-ending crisis process, which provoked a
sacrificial stance, while facing shortcomings and feeling their usual
professional “skills were put in quarantine.” “Dealing with patient
discomfort” was also challenging, reinforced by participants’
anxiety, professional difficulties and lack of direct contact with
their patients. Once protective measures were applied and a certain
sense of security established, frustration feelings emerged and a
new “balance had to be found between protection and restrictions.”

Consistent with earlier research, worrying about being
infected and contaminate others were central issues for HCWs
[18, 19, 25]. Our results add to the literature by showing that
higher levels of worry were associated with subsequent higher
depression, anxiety and STS scores [34]. These associations arose
with HCWs’ feeling of not having a choice but to prioritize
COVID-19 activities, while having little knowledge about the
impact of a potential infection and the feeling that their relatives
had an ambiguous attitude towards them [35]. These challenges
may have induced internal conflicts between HCWs’ devotion to
their work [36] and an urge to protect loved ones [34], potentially
resulting in negative affective reactions over time [16].

These conflicts could be amplified among frontline workers,
known to have higher rates of affective responses than non-
frontline HCWs [6–8, 13]. Consistently, we found that higher
levels of worry and unprotect perceptions were associated with
higher burnout scores over time among frontline HCWs.
Participants stated that they were in constant crisis process,
working overtime, with multiple changes in their work
context, a situation described as insecure and overwhelming
[24, 36, 37]. They also evoked a tendency to adopt a “savior”
posture, sacrificing their “basic needs,” which could undermine
their health at work.

Contrary to past findings showing positive associations of
perception to contract COVID-19 with anxiety and burnout
symptoms [2, 3, 9, 20, 21, 23], our findings indicated that risk
perception to contract COVID-19 was associated with decreased
levels of anxiety and burnout in frontline HCWs over time. Our
findings are yet congruent with recent longitudinal research
focusing on affective responses that revealed positive evolutions
over time [16]. It may be that frontline HCWs faced uncertainty in
the beginning of the outbreak due to a lack of knowledge and
shortcomings in protective equipment, all of which improved after
6 months. We can hypothesize that by facing this extreme
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situation, they acquired knowledge and experience, progressively
adjusted their risk perception, adopting the necessary protection,
and ultimately felt safer [36]. It is possible that such experience,
together with institutional organizations, made them feel relieved
from work-related distress, which emerged from our qualitative
inquiries and was also evoked in existing literature [7]. We could
also imagine that frontline HCWs could more easily handle the
ambivalence between risk-taking and self-protection [38] once they
stepped out of acute crises [35]. An adjusted risk perception could
therefore be a key element to consider, helping finding a balance
between the need to establish a secure environment and feelings of
frustration about restrictions.

Our study sheds more light to multiple associations between
risk perception related to COVID-19 and affective responses
among HCWs. Stakeholders and mental health professionals
are called upon to provide HCWs with interventions to deal
with their emerging affective reactions, considering their worries
and internal ambivalences. As the pandemic continues, tailored
individual and structural interventions should be offered [36],
such as group or individual discussion sessions, promoting
mutual support among HCWs and counteracting social
isolation [37].

The main limitation of this study relates to the specificity of the
local healthcare system, limiting the generalizability of our findings
to healthcare systems stemming from other countries, although the
Swiss healthcare system was severely challenged as it was the case
inmost healthcare systems worldwide [34]. Sampling bias may also
present, as HCWs who responded to the survey may differ from
those who did not, although we ensured that all different
professions within the institution were represented. Finally, the
fact that 75% of the participants identified themselves as female
could represent a bias, even though this prevalence was close to the
one in the home institution (i.e., 69%) and consistent to those
described in previous studies [8].

This study increases our knowledge of the associations
between HCWs’ risk perception and affective responses over
time. Combined and interpreted with our qualitative inquiries,
results emphasize the importance to develop individual and
structural support interventions to optimize risk perception
and minimize affective responses development over time
among HCWs.
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