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Abstract: The perceived risk of being infected at work (PRIW) with COVID-19 represents a potential
risk factor for workers during the current COVID-19 pandemic. In line with the job demands-re-
sources (JD-R) model applied to safety at work, in this longitudinal study we propose that PRIW
can be conceptualized as a job demand, whereas communication (i.e., the exchange of good-quality
information across team members) can be conceived as a job resource. Accordingly, we hypothe-
sized that PRIW at Time 1 (T1) would positively predict psychophysical strain at Time 2 (i.e., four
months later). Furthermore, we hypothesized that communication at T1 would negatively predict
psychophysical strain at T2. Overall, 297 workers took part in the study. The hypothesized relation-
ships were tested using multiple regression analysis. Results supported our predictions: PRIW pos-
itively predicted psychophysical strain over time, whereas communication negatively predicted
psychophysical strain over time. Also, results did not change after controlling for age, gender, and
type of contract. Overall, this study suggests that PRIW and communication can be considered as a
risk and a protective factor for work-related stress, respectively. Hence, to promote more sustainable
working conditions, interventions should encourage organizations to optimize the balance between
job demands and job resources related to COVID-19.
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1. Introduction

The current historical situation is characterized by the worldwide health emer-
gency caused by COVID-19, an infectious disease that, starting from December 2019,
has quickly taken the form of a pandemic. Since then, the COVID-19 outbreak has
been affecting many areas of everyday life, including family, education, and work [1-
3]. Regarding the work context, workers in many occupational sectors, in addition to
healthcare professionals, are now facing the risk of being infected with COVID-19 at
work [3], with the risks of major health (both physical and mental), social (e.g., social
exclusion), and economic (e.g., financial loss) consequences [4]. Therefore, in the con-
text of the current pandemic, safety at work - both physical and psychological - plays
a central role in organizations, which need to be productive while preserving, at the
same time, workers’ psychophysical health and well-being [5]. Hence, to promote
more sustainable working conditions aimed at fostering employees' health and well-
being during the ongoing pandemic, work-related factors that may lead to both phys-
ical and psychological consequences related to COVID-19 risk (e.g., contracting
COVID-19 and psychophysical symptoms associated to work-related stress, respec-
tively) need to be thoroughly considered and addressed. In the light of this scenario,
in this longitudinal study we investigated the association over time between two
work-related factors linked to COVID-19 risk, namely the perceived risk of being in-
fected at work (PRIW) with COVID-19 [6] and communication among team members
[7-9], on the one hand, and psychophysical strain, in terms of psychophysical
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symptoms related to work-related stress (WRS), on the other [10,11]. More specifi-
cally, building on the Job Demands-Resources (JD-R) model [12,13] applied to safety
at work [14-16], we conceptualized PRIW as a job demand (i.e., a risk factor for WRS),
which may have negative consequences on employee's health and well-being over
time. On the contrary, communication can be conceived as a job resource (i.e., a pro-
tective factor for WRS) that may help in preventing negative health consequences over
time. We elaborate on these arguments in the following section.

1.1. Job demands and resources related to safety at work

According to the JD-R, job characteristics can be categorized either as job demands
or job resources. Job demands are those aspects of a job (physical, psychological, social,
or organizational) that require sustained physical and/or psychological (cognitive and
emotional) effort from the worker and therefore are associated with certain physiological
and/or psychological costs. Job resources refer to those aspects of a job (physical, psycho-
logical, social, or organizational) that are functional in achieving work objectives, reduce
job demands and the associated costs (physiological and psychological), or promote per-
sonal growth, learning, and development [12,13]. Job demands and job resources respec-
tively trigger two distinct processes: a health impairment process and a motivational pro-
cess. In this study, we focused on the former. In the health impairment process, poorly
designed jobs or chronic job demands require effort and drain employees’ resources
(mental and physical), which may lead to exhaustion and health complaints over time
[13]. Furthermore, a lack of job resources precludes that job demands are met and that
work goals are reached, which may result in job burnout and psychophysical symptoms
over time [17-19].

Risk perception can be conceptualized as the "subjective assessment of the probabil-
ity of a specified type of accident happening and how concerned we are with such an
event" (p.152) [20], which implies a cognitive and an emotional or affective component of
risk perception [21,22]. Recently, researchers around the world have focused on the per-
ceived risk of COVID-19 infection, both in the general population [23,24] and among
workers, including healthcare professionals [25-27] as well as workers from different oc-
cupational sectors [6,28]. The growing attention towards the risk of infection at work is
consistent with the fact that workplaces and the organization of work have some features
that may enhance the spread of SARS-CoV-2, such as, for example, physical proximity
and frequent social interactions [29]. In line with the definition of job demand and the
health impairment process, PRIW requires effort (e.g., to comply with safety procedures
and/or to handle risky situations at work) and exhausts employees” mental and physical
resources, such as time and energies, thus leading to the onset of psychophysical strain
over time.

Communication is a central element of a good team work that refers to the exchange
of good-quality (e.g., effective, clear and honest) information and feedbacks across team
members (i.e., colleagues and supervisors) [6-9,30]. In this study we conceived commu-
nication as a job resource. Indeed, high-quality communication may play a motivational
role by being functional in achieving work objectives, in terms of both safety outcomes
and productivity [6]. Furthermore, good communication allows workers to complete
tasks more effectively, thus fostering employees' perception of their competence [7]. Ac-
cordingly, communication can replenish personal resources like physical/psychological
energies and capacities, thus contributing to prevent exhaustion and negative health con-
sequences over time [31].

Empirical evidence, although still scant, supports the idea of an association between
the perceived risk of infection at work and communication on the one hand (i.e., as a job
demand and a job resource, respectively), and negative outcomes for the individual on
the other. A recent research by Falco et al. [6] has shown that PRIW was positively asso-
ciated with emotional exhaustion, a core component of job burnout [32], whereas com-
munication was negatively associated with it. However, the study by Falco et al. em-
ployed a cross-sectional design, which did not inform about the direction of the
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associations. Hence, in the current research we addressed this limitation by using a lon-
gitudinal design. This allows us to investigate whether PRIW and communication at Time
1 (T1) are predictive of psychophysical strain at Time 2 (T2, that is, four months later),
controlling for initial levels of psychophysical strain [33].

Overall, based on aforementioned arguments, the results of previous research, and
given the assumptions of the JD-R model, we hypothesized that PRIW at T1 will posi-
tively predict psychophysical strain at T2. Specifically, higher levels of PRIW will be as-
sociated with higher levels of psychophysical strain four months later, controlling for in-
itial levels of psychophysical strain.

Hypothesis 1: PRIW at T1 will positively predict psychophysical strain at T2.

Similarly, we hypothesized that communication at T1 will negatively predict psy-
chophysical strain at T2. Specifically, higher levels of communication will be associated
with lower levels of psychophysical strain four months later, controlling for initial levels
of psychophysical strain.

Hypothesis 2: Communication at T1 will negatively predict psychophysical strain at
T2.

Finally, it should be noted demographic characteristics such as gender and age, as
well as work-related factors including the type of contract, may be associated with psy-
chophysical strain. Regarding gender, previous studies in the organizational context
showed that women tend to report higher levels of psychophysical strain [34-36]. A pro-
posed explanation is that women may experience higher levels of work-family conflict
[37] and lower levels of job resources (e.g., social support) [35], which in turn might result
in higher levels of psychophysical strain [38]. Previous research has also shown age to be
associated with psychophysical strain, albeit results have not been conclusive. For exam-
ple, it is possible that a positive association between age and psychophysical strain exists
[39,40], given that symptoms take time to develop, so that elevated levels of psycho-phys-
ical strain reflect the cumulated effect of prolonged or chronic stress at the end of one’s
career [41,42]. Conversely, psychophysical strain may be negatively associated with age,
possibly because older employees have higher levels of resilience or they develop coping
skills with age or experience [43,44]. Interestingly, the relationship between age and psy-
chophysical strain might differ across gender [42,45]. Finally, with respect to the type of
contract, past research has shown an association between temporary employment and
psychophysical strain, although with some differences across studies [46—49]. A possible
explanation is that temporary employees may have unfavourable employment conditions
(e.g., low wages, involuntary part-time), less job security and less participative decision
making, which may have detrimental effects on workers” health [46,50,51]. Given the pos-
sible association between gender, age, and type of contract on the one hand, and
psychphysical strain on the other, the hypotheses were tested both controlling for and not
controlling for these demographic and work-related factors.

2. Materials and Methods

2.1. Procedure and participants

The study was carried out in a sample of workers from different organizations in
Italy. Participants were approached by trained research assistants and were invited to
complete an online questionnaire about their work experience between the end of October
2020 and the first half of November 2020 (i.e., T1). Participants were informed that they
would be asked to complete a second questionnaire four months later (i.e., T2, between
the end of February 2021 and the first half of March 2021). All participants were also in-
formed of the overall purpose of the study, that participation was voluntary and confi-
dential, and that they could withdraw from the research at any time. Upon acceptance,
they were provided with a link that included the informed consent form and self report
measures. All participants had to provide written informed consent before completing the
questionnaire. The research project was approved by the Ethics Committee for the Psy-
chological Research of the University of Padua, Italy (protocol n. 3842). The study also
conformed to the Declaration of Helsinki (1964). Overall, 505 participants completed the
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questionnaire at T1, and 310 (61.4%) completed the questionnaire at both T1 and T2. There
were no differences in control (i.e., gender, age, and type of contract) or study variables
between participants who did and did not complete the T2 questionnaire. Thirteen partic-
ipants had missing values in at least one of the variables considered in the study. Data
were missing completely at random (Little’s missing completely at random test, x?>=43.70,
df =37, p=0.21), and cases with missing values on any of the measures considered in the
study were removed from the dataset. Accordingly, the final sample comprised 297 par-
ticipants. The sample consisted of 166 women (55.9%) and 131 men (44.1%) with a mean
age of 36.9 years (SD = 12.3). Concerning the type of contract, 221 workers (74.4%) had a
permanent contract, whereas 76 (25.6%) had a temporary contract. Regarding education,
168 workers (56.6%) held a secondary degree, and 125 workers (42.1%) had a university
degree (4 missing values, 1.3%). Finally, with respect to work experience, 48.5% had been
with their current company for less than 5 years and 29.6% for more than 10 years (5 miss-
ing values, 1.7%).

2.2. Measures
The following self-report measures were administered:

Psychophysical strain was assessed at T1 and T2 using a scale (14 items) taken from
the Qu-Bo test [52], an instrument standardized for the Italian context. Respondents were
asked to indicate how often stress-related psychophysical symptoms had appeared or ex-
acerbated over the past two months. Examples of scale items were “feeling tense and nerv-
ous” and “heartburn or pain in the stomach”. The response scale ranged from 1 (never) to
6 (everyday). Cronbach’s alpha for the overall scale was 0.92 at T1 and 0.94 at T2.

The perceived risk of being infected at work was measured at T1 using an adaptation
of the CPRS [53] to the work context, that is, the CPRS-W [6]. The CPRS-W includes a
cognitive dimension (e.g., “What is the likelihood that you would acquire the COVID-19
in your work organization?”) and an emotional dimension [e.g., “How worried are you
about a member of your work team (e.g., colleagues, supervisor) contracting the COVID-
19 in your work organization?”] of PRIW. The five-point response scale ranged from 1
(negligible) to 5 (very large), with higher scores indicating greater risk associated with
COVID-19 in the work context. In line with the authors’ suggestions [53] and previous
validation [6], an overall score of perceived risk was computed. Cronbach’s alpha for the
overall scale was 0.90.

Communication was assessed at T1 using a scale composed of 4 items taken from the
Qu-Bo test [52]. A sample item is "In my work group, communication is clear and timely".
The response scale ranged from 1 (strongly disagree) to 6 (strongly agree). Cronbach’s alpha
for the overall scale was 0.91.

2.3. Data analysis

The hypothesized relationships were tested using multiple regression analysis. Two
different models were estimated. In model 1 (M1) psychophysical strain at T2 was the
dependent variable, whereas psychophysical strain, PRIW, and communication at T1
were the independent variables. This model investigated whether PRIW and communica-
tion at T1 were predictive of psychophysical strain four months later, controlling for initial
levels of psychophysical strain [33]. Model 2 (M2) was similar to M1, except that the rela-
tionships of interest were estimated after controlling for the effect of gender, age, and type
of contract. To facilitate the interpretation of the results, the variables included in the mod-
els (with the exception of the dichotomous variables) have been centered [33,54]. Statisti-
cal analyses were carried out using the software R version 4.0.3 [R Core Team].

3. Results

Descriptive statistics and correlations between study variables are reported in Table
1. There was a positive, large-sized correlation between psychophysical strain at T1 and
psychophysical strain at T2 (r20s = 0.64, p < 0.001). Furthermore, PRIW at T1 was positively
associated with psychophysical strain at T2 (r205 = 0.26, p <0.001), whereas communication
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at T1 was negatively associated with it (r205 = -0.27, p <0.001).

The results of the multiple regression analyses for M1 and M2 are presented in Table
2. In M2, the control variables at T1 were not associated with psychophysical strain at T2,
and the results were very similar across the two models. Hence, the results of M1 (i.e., the
more parsimonious model) are discussed [55,56]. Overall, the predictors at T1 accounted
for over 40% of the variance in psychophysical strain at T2, R? =0.44, F(3, 293) =75.52, p <
0.001. Psychophysical strain at T1 positively predicted psychophysical strain at T2, b =
0.66, SE = 0.05, p < 0.001, B = 0.59, suggesting that strain is relatively stable across waves.
Furthermore, PRIW at T1 positively predicted psychophysical strain at T2, b = 0.12, SE =
0.05, p <0.05, 3 =0.10, whereas communication at T1 negatively predicted psychophysical
strain at T2, b =-0.08, SE = 0.03, p < 0.05, = -0.10. Hence, our hypotheses 1 and 2 were
supported.

3.1. Tables

Table 1. Means, standard deviations, and correlations between study variables (N = 297).

Variable M SD 1 2 3 4
1. Psychophysical strain (T2)  2.25 1.07 —
2. Psychophysical strain (T1)  2.10 096  0.64™ —
3. Perceived risk (T1) 243 0.88 0.26%**  0.25%** —
4. Communication (T1) 3.51 142 -027** -0.26"* -0.12* —

Note: T2 = Time 2; T1 = Time 1; Perceived risk = perceived risk of being infected at work.
*p <0.05. ** p<0.001.

Table 2. Results from multiple regression analyses: Model 1 and Model 2 (N =297).

Dependent variable: Model 1 Model 2
psychophysical strain (T2) B SE B SE
Intercept 225** 0.06  2.29**  0.07
Gender ! -0.13 0.10
Age 0.00 0.00
Type of contract 2 0.07 0.12
Psychophysical strain (T1) 0.66***  0.05  0.64*™*  0.05
Perceived risk (T1) 0.12% 0.05 0.12% 0.05
Communication (T1) -0.08* 0.03 -0.08* 0.03

Note: T2 = Time 2; T1 = Time 1; Perceived risk = perceived risk of being infected at work.
1 Female =0, male =1.

2 Permanent contract = 0, temporary contract = 1.

*p <0.05. % p <0.001.

4. Discussion

The ongoing outbreak of COVID-19 is a threat to global health and international eco-
nomic [57], which has dramatically affected several areas of everyday life, including fam-
ily, education, and work [1-3]. With respect to the latter, changes concerned the labor
market (e.g., job loss and increasing unemployment) [58], work practices (e.g., remote
work and virtual teamwork) [57], the accentuation of traditional risk factors (e.g., in-
creased workload, job insecurity, and work-family conflict) as well as the emergence of
new ones (e.g., social distancing and workplace loneliness) [57,59-62].

Not surprisingly, the perceived risk of infection at work has received growing atten-
tion worldwide, as the transmission of COVID-19 may occur in the workplace, and many
jobs that were formerly considered as relatively safe are now seen as potentially danger-
ous [63]. In this longitudinal study, building on the JD-R [12,13] applied to safety at work
[14-16], we conceptualized PRIW as a job demand which may have detrimental
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consequences on an employee's health and well-being over time. We also conceived com-
munication as a job resource that may help in preventing negative health consequences
over time. Accordingly, we hypothesized that PRIW at T1 would positively predict
psychphysical strain at T2 (i.e., four months later), and that communication at T1 would
negatively predict psychophysical strain at T2. Results largely supported our predictions.
The perceived risk of COVID-19 infection positively predicted psychophysical strain over
time, so that higher levels of PRIW were associated with higher levels of psychophysical
strain four months later, controlling for initial levels of psychophysical strain. Similarly,
communication negatively predicted psychophysical strain over time: higher levels of
communication were associated with lower levels of psychophysical strain four months
later, controlling for initial levels of psychophysical strain. Also, controlling for age, gen-
der, and type of contract did not change these results.

Taken together, these results are consistent with the JD-R model, a flexible the-
oretical framework that has been applied to different work-related areas, such as work
ability [64], career development [65], work-home interference [66], return to work after
maternity leave [67] and, more recently, safety at work during the current outbreak of
COVID-19 [6,27]. However, by using a longitudinal design, this study extends previous
literature in this latter field - mostly based on cross-sectional findings - and suggests that
PRIW and communication can be considered as a risk and a protective factor for WRS,
respectively. ~ Moreover, our results are consistent with previous studies on the rela-
tionship between PRIW and communication, on the one hand, and psychophysical symp-
toms related to WRS, on the other. With respect to PRIW, research carried out during
different epidemics devoted considerable attention to healthcare workers (HCW), who
are at a higher risk of infection than the general population [68], with considerable conse-
quences in terms of stress and psycho-physical symptoms [69,70]. For example, past re-
search conducted among healthcare professionals during the SARS epidemic showed that
HCW perceived a great risk of personal exposure and fear of contracting the disease. They
also reported increased work stress and workload and experienced significantly higher
levels of anxiety [71,72]. Regarding the ongoing outbreak of COVID-19, several studies
have shown that frontline HCW (i.e.,, who had experience in treating contaminated pa-
tients) perceived their workplace as more hazardous as well as characterized by higher
risk of infection [70,71]. Furthermore, PRIW was associated with work-related stress and
anxiety in response to COVID-19 among HCW [73]. Previous research, although still lim-
ited, also examined PRIW in the general working population (i.e., outside the healthcare
context) [6,28,59]. For example, a recent study by Falco et al. [6] conducted on a sample of
workers from different organizations in Italy, showed that PRIW - as a job demand - was
positively associated with emotional exhaustion, a core component of job burnout [32],
and that job resources related to COVID-19 (i.e., safety systems, communication, decision-
making, and participation in decision-making) buffered this association, which was
stronger for individuals with low levels of resources.

With respect to communication, previous research in the context of
different pandemics has shown that adequate communication about the epidemic (e.g.,
sharing exact information about infection, a clear communication about guidelines and
precautions) was associated with lower psychophysical strain among HCW [75]. For ex-
ample, a study investigating the psychological impact of the HIN1 influenza pandemic in
Japan showed that sharing correct information about infection is essential to contain the
risk of stress among HCW [75]. Moreover, a clear communication about guidelines and
precautions was also associated with fewer symptoms assessed by the General Health
Questionnaire in a sample of hospital employees in Singapore during the SARS epidemic
[76]. Furthermore, the study by Falco et al. [6], carried out in the general working popula-
tion, has shown that communication concerning COVID-19 risk (i.e., the exchange of in-
formation, feedback, or possible reactions among team members) was negatively associ-
ated with emotional exhaustion. However, it should be noted that the current study, by
adopting a longitudinal design, extends previous research, which was mostly based on
cross-sectional data, and contributes to contextualize prior knowledge to the current
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COVID-19 outbreak. Of course, some limitations need to be acknowledged. First, the re-
versed effect of psychophysical strain on PRIW/communication over time was not consid-
ered in this study. It is possible that workers reporting higher levels of psychophysical
strain may also perceive higher levels of risk and lower levels of communication over
time, given their diminished resources (e.g., psychophysical energies) to handle risky sit-
uations at work or to promptly and effectively manage communications, respectively.
Hence, albeit the associations hypothesized in this study are consistent with the JD-R
model and previous empirical evidence [14-16,27,77,78], a future cross-lagged panel
model could further investigate the reciprocal association over time between PRIW/com-
munication and psychophysical strain. Second, in this study the focal constructs were de-
termined using the same measurement method, that is, self-report questionnaires. Alt-
hough the temporal separation between the measures of the predictor and criterion vari-
ables should reduce concerns about common method bias [79], future research could
adopt observer-ratings of job demands and resources (e.g., supervisors’ rating) or objec-
tive measures of psychophysical strain (e.g., biomarkers of stress) [80-84] to further sup-
port the validity of the proposed associations [85]. Finally, it should be noted that the lon-
gitudinal association between PRIW/communication and psychophysical strain was ra-
ther weak, and the predictors accounted for only a small proportion of variance in the
dependent variable [86]. A possible explanation may relate to the time in which data col-
lection occurred. Although the choice of a four-month time-lag is consistent with previous
empirical studies and was based on the assumption that stressful situations, including
work-related ones, may lose their impact on individuals’ health and well-being if the time
lag is too long [87-90], the two data collections overlap with two distinct phases of the
pandemic in Italy: the “second wave” and the “third wave”, respectively [91]. In this per-
spective, a weak association is understandable, given that PRIW/communication during
the "second wave" may have a somewhat reduced salience in predicting psychophysical
strain during the "third wave". Clearly, the evolution of a pandemic is unpredictable, but
future studies could use shorter time lags to investigate in more detail the relationships
over time between PRIW/communication and psychophysical strain.

Finally, we believe that our study has several
practical implications for organizations and practitioners. More specifically, we suggest
that effective interventions to reduce or manage PRIW should target both the organization
and individuals, in terms of primary and secondary prevention, respectively. First, with
respect to primary prevention, this study suggests that PRIW should be considered as an
additional job demand for workers. Furthermore, past research has shown that job risks
are associated with higher levels of workload for employees, who have to perform sup-
plementary tasks to handle risky situations [77]. Hence, organizations should consider
that workers have to invest additional psycho-physical energies in their work (e.g., to
manage the risk of infection) and adjust working conditions accordingly, for example by
providing employees with adequate time and resources (e.g., safety devices, spaces for
social distancing, decision-making processes that prioritize safety at work) to achieve their
work goals safely. Second, organizations should be encouraged to optimize the balance
between job demands and job resources. In this perspective, organizations should encour-
age the exchange of good-quality information and feedback about COVID-19 risks among
team members. This may help workers to achieve their work objectives safely and foster
their perceived efficacy in managing the risk of infection. Finally, it should also be consid-
ered that PRIW can be reduced but likely cannot be completely eliminated. Hence, in
terms of secondary prevention, interventions could help workers, especially those with
high levels of personal demands, to manage more effectively the risk of COVID-19 infec-
tion. In the framework of the JD-R model, personal demands are those individual charac-
teristics that compel individuals to invest exaggerated effort in their work and/or hinder
employees' abilities to effectively cope with their work environment, thus being associ-
ated with psychological and/or physical costs [92]. For example, a study by Girardi et al.
[93] has shown that the relationship between PRIW and psychophysical strain was
stronger for individuals with high levels of negative affectivity (NA) - a dispositional
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dimension that reflects pervasive individual differences in negative emotionality and self-
concept [94] - probably because NA, as a personal demand, is related to reduced coping
abilities [95]. At this level, organizations may then help workers with high levels of per-
sonal demands, including NA, to develop or strengthen the skills needed to cope effec-
tively with the risk of infection at work, such as problem- and meaning-focused coping
strategies [25].

5. Conclusions

In conclusion, this study showed that the perceived risk of being infected with
COVID-19 at work, conceived as a job demand, positively predicted psychophysical
strain four months later, whereas communication - as a job resource - negatively pre-
dicted psychophysical strain over time. All in all, our study emphasized the importance
of a good balance between job demands (e.g., PRIW) and job resources (e.g., communi-
cation) related to COVID-19 to promote more sustainable working conditions, aimed at
fostering employees' health and well-being during the ongoing pandemic.
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