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Abstract
With the spread of the pandemic and the introduction of measures aimed at its con-
tainment, it is necessary to understand in specific national contexts how home quar-
antine has affected the psychophysical well-being of academics, and their ability to 
maintain integrity. To this end we constructed an online questionnaire to investigate 
the levels of stress, well-being, and work-life balance in relationship with living and 
working conditions. Moreover, the questionnaire was designed to obtain information 
about the perceived occurrence, increase or decrease of misconduct in research (e.g., 
research misconduct by colleagues) and professional relationships (e.g., misbehav-
iors between colleagues, from students and toward students). The questionnaire was 
administered online by contacting faculty at three universities in Tuscany, Italy, ask-
ing them to relate their experience during the first lockdown (March–May 2020). 
Faculty members were invited to complete the questionnaire by their institutional 
e-mail account. The final sample consisted of 581 respondents. The results showed 
that inadequacies of the equipment, and particularly poor internet connection, were 
significantly correlated with main issues reported, such as relationships with stu-
dents and research activities. Female teachers primarily suffered from stressful con-
ditions, lacked well-being, and experienced work-life imbalance. Stress levels were 
related to perceptions of the frequency of misconduct and of an increase in their fre-
quency during the period of home quarantine. Female professors, when compared to 
their male counterparts, perceived misconduct from students as increased and more 
frequent in the period of quarantine. Results point to a gender issue that is likely to 
arise from conditions of domestic activities imbalance and that increases stress and 
misconduct perception.
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Introduction

In late 2019 and early 2020 (Wu et al., 2020), the spread of the new coronavirus 
SARS-CoV-2 raised concerns that many sectors—from health care to transporta-
tion, from industry to technological infrastructure—were not adequately prepared 
to deal with the outbreak. As the pandemic evolved and rapidly took on dramatic 
proportions, several countries were faced with the need to adopt containment 
measures. First among all Western countries, starting from the 9th of March 2020 
(Lazzerini & Puoto, 2020), Italy established a first, strict, lockdown period that 
was then extended until May 2020.

The condition of isolation can lead to various negative consequences for physi-
cal and psychological health, with the manifestation of various symptoms that 
very commonly result in increased levels of stress and anxiety (Cao et al., 2020; 
Okruszek et al., 2020; Wang et al., 2020). These problematic symptoms can also 
progress to conditions of mental illness (Moccia et al., 2020) which can continue 
for much longer than the duration of their causing event (Fiorillo & Gorwood, 
2020; Galea et al., 2020).

The educational system was among the sectors most affected by the condition 
of isolation. Institutions of higher education have been forced to face the spread 
of the pandemic by adopting various measures, from the interruption of research 
activities and in-person classes to the push for their employees towards distance 
working (Quattrone et  al., 2020). This has resulted in changes in activities and 
social relationships which, regards to students, have been and still are evident 
and widely studied (see, for example, Gualano et al., 2020; Sun et al., 2021), thus 
showing, for instance, that symptoms’ severity is associated with Covid-19 social 
stigma and that females are more likely to develop anxious symptoms (Sun et al., 
2021) and distress (Maugeri et al., 2020).

If university students, in Italy and around the world, have been taken into con-
sideration by research, the same attention has not been devoted to faculty mem-
bers. Actually, studies conducted prior to the pandemic suggest that faculty in an 
academic environment may inherently be subject to conditions that induce high 
levels of stress (Catano et al., 2010; Kinman, 2016; Parlangeli et al., 2017), and 
even higher than compared to other workers (Kinman, 2014). Different organi-
zational factors—often relational factors such as support from superiors, the 
level of cohesion of one’s research group (De Jong et  al., 2016; Klassen et  al., 
2010), and organizational culture (Kinman, 2014)—have been identified as rea-
sons for the high levels of stress highlighted. Among these, the high stress levels 
of faculty members have been related to work-life balance issues, which might 
have increased during the lockdown period. An Australian study had shown that 
university professors’ perceptions of work-associated stress were related to poor 
work-life balance, causing conflicting situations between these two life spheres 
(Bell et al., 2012). Other studies have focused on university careers in the medical 
field showing how the high operational demands can induce high levels of stress 
which, in turn, in many cases can lead to career abandonment (Shanafelt et  al., 
2009). This causal chain, which from a failure to balance personal and work life, 
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leads to a loss of psychological and physical well-being, up to the abandonment 
of one’s profession, is even more evident for women who have entered university 
careers in the medical field (Isaac et al., 2014).

Hence, due to the special conditions established to deal with the spread of the 
pandemic, we believe that this population deserves specific attention. In fact, fol-
lowing the spread of the pandemic emergency, some studies have tried to evaluate 
the consequences that the transition from an activity in presence to one at a distance, 
and in conditions of isolation, could have for academics (Ammar et al., 2020; Besser 
et  al., 2020). A recent study investigated the stress levels of surgeons at five US 
teaching hospitals. A total of 337 surgeons, who also served as faculty, participated 
in the study. The results showed high levels of stress in all participants. In addition, 
it was found that the stress levels of female surgeons were significantly higher than 
those of their male colleagues (Mavroudis et al., 2021).

Many questions, however, still remain unanswered. For example, it is necessary 
to evaluate whether the likely increase in stress levels of faculty members in peri-
ods of home quarantine has impacts on their relationships with colleagues and stu-
dents. Above all, it is relevant to determine what are the behavioral consequences, 
in connection with psychological distress, with reference to research and teaching 
activities. A study conducted before the spread of the pandemic on Italian univer-
sity precarious workers revealed how when the perception of stress increases also 
the perception of violations related to behaviors that should ensure the integrity 
of research increases (Parlangeli et  al., 2020). Moreover, the results of this study 
showed that the relationship between stress and misconduct was more accurately 
understood when socio-technical factors such as lack of adequate support from 
supervisors and lack of relationships with colleagues were considered. This is a rel-
evant issue since those relationships are likely to be hindered during a lockdown 
period, and more difficult to maintain. Therefore the condition of isolation expe-
rienced by academics, in addition to psychological symptoms, may also have con-
sequences on the perception and enactment of behaviors that can be qualified as 
misconduct able to negatively affect research integrity (Bouter et al., 2016; Fanelli, 
2009; Steneck, 2006) or unethical behaviors (Davis et al., 2007; DuBois et al., 2012, 
2013; Kish-Gephart et al., 2010).

The Study

The study presented here was carried out with the main objective of shedding light 
on aspects related to stress, its causes and its consequences, in a sample of Italian 
faculty members during the first lockdown period due to the Covid-19 pandemic 
outbreak—from mid March to end of May 2020. More specifically, we sought to 
assess:

– What were the housing conditions of the participants during the lockdown 
period, what were the main issues related to academic activity, and what, if any, 
were the relationships between these variables;
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– The conditions of stress, well-being, work-life balance and the relationships 
between these variables.

The hypotheses that motivated the study were related to the possibility that, along 
with variables such as age and gender (Parlangeli et al., 2017; Isaac et al., 2014), 
stress levels would increase and well-being levels would decrease, particularly as a 
consequence of the occurrence of unbalanced work-life conditions (hypothesis 1—
H1). Moreover, it was hypothesized that as stress levels increased and dysfunctional 
work-life relationships occurred, both perceptions of the frequency of misconduct 
and perceptions of their increase, during home quarantine, would increase (hypoth-
esis 2—H2).

Participants and Procedure

The study involved 2335 university teachers working in three Universities in Tus-
cany (Firenze, Pisa, Siena), which were contacted individually via their institutional 
e-mail. A total of 581 (24.88%) responded to the survey and were included in the 
analyses reported below. In the contact e-mail participants were asked to fill in a 
self-reported online questionnaire that took about 15–20 min to be completed. The 
letter of invitation explained the purpose of the study, making them clear that their 
participation would be voluntary and anonymous, and that they could freely stop 
filling-in the questionnaire at any time.

The introduction to the questionnaire served as informed consent, and also let the 
participants know that the research had been approved by the Ethics Committee for 
Research in the Human and Social Sciences of the University of Siena (CAREUS) 
(act no. 6/2020).

The survey was launched online in October 2020 on the Google Forms platform, 
and the data were collected over a period of 3 months (October–December 2020).

Materials and Methods

The questionnaire consisted of six sections (the entire questionnaire is provided 
as Supplementary Material 1). The first section comprised nine questions and was 
aimed at collecting socio-demographic information such as gender, age, position at 
the university, seniority and scientific research area of each participant.

The following three sections, all constructed specifically for this study, had ques-
tions related to working and living conditions during the first lockdown period in 
March–May 2020. The second section investigated distance work settings by ask-
ing five questions on the house characteristics (“How do you evaluate the envi-
ronment you lived in during the quarantine period-mid March/end of May 2020-? 
wide, uncrowded, well located, well equipped, pleasant”). Answers were collected 
on a five-point Likert scale. The third section investigated the level of adequacy 
of technological equipment. It consisted of 4 questions such as “During this time 
of distance working, did you have access to a computer (or a tablet) for your work 
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activity” with a YES/NO answer. A further question asked participants to evaluate 
on a five-point Likert scale whether the Internet connection was adequate for their 
needs.

The fourth section was structured to collect information on problems experienced 
by respondents during lockdown in academic work activities. Eight different dimen-
sions of academic work life have been considered: online exams, relationships with 
professors, online lectures, relationships with students, administrative practices, 
receiving technical/administrative support, research activities, and writing papers. 
For each dimension, participants were asked to rate how problematic it had been on 
a five-point Likert scale, from 0 (not at all) to 4 (very much), during lockdown. To 
avoid response bias, responses to the questions in the previous sections were col-
lected on scales in which the positive and negative poles were not always the same.

The fifth section included three standardized scales that were aimed at measur-
ing, respectively, the level of perceived stress, the degree of psychological well-
being, and the level of interference between work and private life. Perceived stress 
was measured by the short version of the Perceived Stress Scale (PSS) (Cohen & 
Williamson, 1988; Cohen et  al., 1983; Warttig et  al., 2013). This scale is made 
up of 4 items that measure the feeling of stress experienced in a particular period. 
The responses are expressed on a five-point Likert scale varying from 0 = “never” 
to 4 = “very often” and the total score is obtained summing the scores for all the 
items (range: 0–16). The validation study of the Italian four items version of the 
scale (Mondo et al., 2021) indicates that it has a lower value of Cronbach’s alpha 
(0.57) than the original ten items version. This can be explained by the presence of 
only four items, since Cronbach’s alpha tends to increase with the number of items 
(Pedhazur & Schmelkin, 1991), but the shorter version is more suitable when a brief 
instrument is needed. For the measurement of psychological well-being, the Ital-
ian version of the Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) was 
adopted. This tool consists of 12 items on a five-point response scale (1 = never, 
5 = always), and it has been developed (Gremigni & Stewart-Brown, 2011; Tennant 
et al., 2007) to evaluate a broad concept of well-being understood as positive men-
tal health, which includes affective, cognitive and good psychological functioning 
aspects. The questionnaire has a limited number of items, to facilitate administration 
to the general population, and reports only positive aspects of mental health, without 
however being characterized by a ceiling effect or distortion linked to social desir-
ability. A Cronbach alpha of 0.87 and a test–retest of 0.80 per week indicate good 
reliability both in terms of internal consistency and stability over time of the Italian 
version of the scale. The total score is computed by summing the scores for all the 
items (range: 12–60). The aspects relating to the relationships, functional or dysfunc-
tional, between private and working life, were finally investigated through the ques-
tionnaire structured by Fisher and colleagues (Fisher et  al., 2009), that was trans-
lated into Italian and that we adopted in a previous study (Parlangeli et al., 2020). 
This scale comprises 17 items that measure 4 factors, having acceptable-to-excellent 
internal consistency, and respectively related to: Work Interference with Private 
Life (WIPL, five items, α = 0.94), Work Enhancement of Private Life (WEPL, three 
items, α = 0.82), Private Life Interference with Work (PLIW, six items, α = 0.92) and 
Private Life Enhancement of Work (PLEW, three items, α = 0.76). Each item is rated 
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on a five-point Likert scale ranging from 1 = never to 5 = always, and the score for 
each scale is computed by averaging the scores of the relative items. A confirmatory 
factor analysis has shown that the Italian translation has the same 4-factor structure 
as the original English version, with a very good fit  (Chi2 (113, N = 547) = 626.4, 
NFI = 0.99, NNFI = 99, and CFI = 0.99) to the data (see Supplementary Material 2 
for the full details about the scale).

The sixth and last section of the questionnaire was structured to investigate 
the perception of respondents about the frequency of some misconducts regard-
ing working activities and relationships in the academic environment (Parlangeli 
et  al., 2017, 2020). It included four questions about (a) misconduct by colleagues 
in research activities, (b) misbehaviors between colleagues, (c) toward students and 
(d) from students. Some examples of questions are the following: “How often (in 
your Academic career) did your colleagues engage in incorrect behaviour (e.g., 
using pieces of other researchers publications, manipulating research data in a con-
firmatory sense, unduly adding names to publications etc.)?” or “How often do pro-
fessors behave incorrectly towards students (e.g., not supporting their dissertation 
paper in thesis commission, being partial during the exams, not providing them with 
adequate explanations and assistance, not being punctual in conducting the lessons, 
not be present at the office hours etc.)?”. Answers to these four questions were col-
lected on a five-point Likert scale ranging from 1 = never to 5 = always. Four addi-
tional questions investigated whether the perceived frequency of occurrence of these 
same misbehaviors had changed (increased or decreased) in the quarantine period. 
For these questions answers ranged from 1 = much decreased to 5 = much increased. 
These questions were constructed specifically for this study, based on previous anal-
yses already conducted on the populations of Italian faculty (Parlangeli et al., 2017, 
2020).

Statistical Analyses

Descriptive statistics (means, standard deviations and frequencies) were initially 
computed on the responses to all the items included in the questionnaire, in order to 
understand the socio-demographic features of the sample, characterize the environ-
ment in which participants had spent the lockdown period, and the issues that they 
experienced in academic work activities.

Correlations among the ratings of the issues and the features of the environment 
where participants spent lockdown were computed, adjusting p-value for multiple 
comparisons using Holm’s method (Holm, 1979). A MANOVA was used to com-
pare male and female participants on the levels of stress, mental well-being and 
work-life interference simultaneously, following up the multivariate test with univar-
iate ANOVAs. We also computed the correlations between the measures of stress, 
well-being and work-life balance, and among these variables and the other measures 
related to living conditions and work issues during lockdown.
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Finally, to test the association between stress, work-life interference measures 
and (a) the perceived frequency of misconducts and (b) the perceived change in 
frequency of misconducts during lockdown, several different ordinal multiple 
regression logistic models were fitted to the data. These analyses included gender, 
age, perceived stress and work interference on personal life as predictors of the 
responses concerning misconducts frequency or misconducts frequency change.

All the statistical analyses were conducted using the statistical software R 
(v.4.0.2).

Table 1  Demographic characteristics of the participants

Variable N (%) N

Age (years) M (SD) 49.9 (10.7) 581
Age
  ≤ 30 15 (2.6%)
 31–40 119 (20.5%)
 41–50 160 (27.5%)

  ≥ 51 287 (49.4%)
Gender = Female 279 (48.8%) 572
Academic position 578
 Assistant Professor/Research Fellow 111 (19.2%)
 Associate Professor 210 (36.3%)
 Fixed-term Researcher 42 (7.27%)
 Full Professor 109 (18.9%)
 Lecturer 8 (1.38%)
 Post-Doctoral Fellow 98 (17.0%)

Seniority in Academia (years) M (SD) 18.6 (10.5) 561
Seniority in current university 571
0–5 years 167 (29.2%)
6–15 years 144 (25.2%)
16–25 years 166 (29.1%)
26 or more years 94 (16.5%)
Seniority in current position (years) M (SD) 8.16 (8.13) 569
Time regime = Full time 559 (97.0%) 576
Scientific area 454
Agricultural and Veterinary Sciences 44 (9.69%)
Architecture and Engineering 54 (11.9%)
Economics, Statistical, Political and Social Sciences 64 (14.1%)
Humanities, Pedagogical and Psychological Sciences 125 (27.5%)
Mathematics, Physics, Chemistry and Geology 109 (24.0%)
Medical Sciences 58 (12.8%)
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Results

Participants

The mean age of participants was 49.9 years (SD = 10.7), and 48.8% were females. 
In the following Table 1 are presented the general features of the sample. The major-
ity of respondents were Associate (36.3%) or Full Professor (18.9%). Almost all the 
respondents (97%) reported to work full time, and had a considerable seniority in 
academia (summing the time working in any role they had ever filled) (M = 18.6 y, 
SD = 10.5).

Information About the Lockdown Period (March–May 2020)

In Table  2 are reported descriptive statistics about the ratings of the environment 
where respondents spent lockdown along different dimensions. As it can be seen, 
for all the dimensions considered the average scores were significantly above the 
midpoint of the scale (3), indicating that in general the environment was positively 
evaluated. The household features that had the lower average ratings (less positive 
evaluations) concerned the wideness of the environment, and the extent it was not 
crowded. 19.6% of the respondents, however, reported that the environment lacked 
the equipment they needed (n = 113).

All but three respondents had access to a PC or a tablet during lockdown, and 
almost all of them had exclusive access to it (93.8%) and reported that it was ade-
quate for their needs (95.5%). An internet connection was available in the household 
in 99.8% of the cases. However, 18.2% of respondents rated the internet connec-
tion as not (13.6%) or absolutely not (4.6%) adequate for their needs. The ratings 
about the inadequacy of the equipment were negatively correlated with the degree 
the household was considered well-located (r = −0.16, p < 0.01), and positively with 
the ratings about the inadequacy of the available internet connection (r = 0.36,  p 
< 0.001).

Work and Related Issues

Table 3 reports respondents’ ratings of the problems experienced during the lock-
down concerning different dimensions of academic work life (expressed on a 

Table 2  Average scores for the ratings of the environment/household where lockdown was spent along 
different dimensions

Dimension Mean SD SE Range 95% CI

Wide (vs narrow) 3.8 1.1 0.05 4 (1–5) 3.7–3.8
Uncrowded (vs crowed) 3.7 1.1 0.04 4 (1–5) 3.7–3.8
Well located (vs poorly located) 4.3 0.9 0.04 4 (1–5) 4.3–4.3
Well equipped (vs poorly equipped) 4.0 1.3 0.1 4 (1–5) 3.9–4.1
Pleasant (vs unpleasant) 4.1 1.0 0.04 4 (1–5) 4.1–4.2
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scale from 0 = ‘not a problem at all’ to 4 = ‘very much of a problem’). The highest 
ratings, significantly higher than the midpoint of the scale (2) were found for the 
dimensions concerning the research activities and the relationships with students. 
The lowest ratings were found concerning the relationships with other colleagues. 
For this dimension, and for other two ones concerning respectively carrying out 
administrative duties and giving online lectures, the average ratings were also sig-
nificantly lower than the midpoint of the scale. For the remaining dimensions the 
average ratings were not significantly different from the midpoint level. In Fig. 1 
are reported the distributions of responses to the survey items related to the issues 
in academic work life.

Table 3  Average scores for the ratings of the difficulties experienced during lockdown concerning differ-
ent dimensions of academic work life

Variable Mean SD SE Range 95% CI

Issues with online exams 2.0 1.3 0.1 4 (0–4) 1.9–2.1
Issues in relationships with professors 1.6 1.2 0.05 4 (0–4) 1.5–1.7
Issues in online lectures 1.9 1.2 0.1 4 (0–4) 1.8–2.0
Issues in relationships with students 2.6 1.3 0.1 4 (0–4) 2.5–2.5
Issues administrative practices 1.8 1.2 0.05 4 (0–4) 1.7–1.9
Issues in receiving technical/administrative 

support
1.9 1.2 0.1 4 (0–4) 1.8–2.0

Issues in research activities 2.6 1.4 0.1 4 (0–4) 2.5–2.7
Issues with writing papers 1.9 1.4 0.1 4 (0–4) 1.8–2.0

Fig. 1  Stacked frequencies bar plots of the responses concerning the problems experienced in learning 
activities during the lockdown. The length of the bars represents the percentage of respondents that, for 
each type of problem, selected one of the different response categories (color coded)
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The ratings for each dimension were significantly and positively correlated with 
all the other dimensions, with correlation coefficients ranging between 0.15 and 
0.63. The ratings for the inadequacy of the internet connection were significantly 
correlated with issues in online lectures (r = 0.18, p < 0.01), in carrying out admin-
istrative duties (r = 0.14, p < 0.05) and in getting online support (r = 0.16, p < 0.05). 
The ratings about the inadequacy of the equipment were positively correlated with 
issues in administrative duties (r = 0.16, p < 0.05), in getting technical support (r 
=  0.17, p < 0.01), in research activities (r = 0.21, p < 0.001) and in writing papers 
(r = 0.22, p < 0.001). No further significant correlations were found between the rat-
ings of the issues considered and the ratings of the features of the household where 
participants had spent the lockdown period.

Stress, Mental Well‑Being and Work‑Life Balance During Lockdown

Table  4 presents the average scores for measures of stress, well-being and inter-
ference/enhancement between work and personal life, along with 95% confidence 
intervals. The average level of perceived stress, as measured with the short version 
of the Perceived Stress Scale (PSS) (Cohen & Williamson, 1988; Mondo et  al., 
2021) indicated a level of stress (M = 6.3, SD = 3.2) higher than previously pub-
lished Italian averages for individuals of comparable age (M = 5 between 41 and 
50 y, M = 5.8 above 51 years) (Mondo et al., 2021), and higher than UK averages 
for individuals aged between 45 and 54 year (M = 5.69), between 55 and 64 years 
(M = 5.76) and over 64 years (M = 5.32) (Warttig et al., 2013). The average level of 
wellbeing, as measured with the WEMWBS scale (M = 40.4, SD = 8) was instead 
significantly lower than the published value (42.2) for Italian workers (Gremigni & 
Stewart-Brown, 2011), overall and in the younger (≤ 30 years) and older age groups 
(> 57) years). The pattern of means for the scores on the scales measuring interfer-
ence between work and private life (Fisher et  al., 1998) indicates moderate levels 
of interference from work to private life (M = 3.0), not significantly higher than the 
midpoint of the scale (3), low levels of private life interference with work (M = 2.1), 

Table 4  Average scores for the measures of Perceived stress, well-being and study-personal life interfer-
ence

PSS Perceived Stress Scale, WEMWBS Warwick-Edinburgh Mental Well-Being Scale, WIPL Work Inter-
ference with Private Life, WEPL Work Enhancement of Private Life, PLIW Private Life Interference with 
Work, PLEW Private Life Enhancement of Work

Variable Mean SD SE Range 95% CI

Perceived stress (PSS) 6.3 3.2 0.1 16 (0–16) 6.0–6.6
Mental Well-being (WEMWBS) 40.4 8.0 0.3 60 (12–60) 39.7–41.1
Work Interference with Private Life (WIPL) 3.0 1.1 0.04 4 (1–5) 3.0–3.1
Work Enhancement of Private Life (WEPL) 2.6 0.9 0.04 4 (1–5) 2.5–2.7
Private Life Interference with Work (PLIW) 2.1 0.9 0.04 4 (1–5) 2.0–2.5
Private Life Enhancement of Work (PLEW) 2.9 0.9 0.04 4 (1–5) 2.8–3.0
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and low to moderate levels of enhancement of private life from work (M = 2.6) and 
of work from private life (M = 2.9).

To test for differences in the measures of stress, well-being and work-life inter-
ferences across groups defined by gender, we conducted a MANOVA using all the 
measures as dependent variables, and gender as independent variable (Table 5). The 
results of the multivariate test showed a significant effect of gender [F(6, 549) = 7.88, 
p < 0.001] on the linear combination of the dependent variables. The univariate 
ANOVAs that we conducted to follow-up the significant MANOVA showed a sig-
nificant effect of gender on perceived stress [F(1, 554) = 18.6, p < 0.001], mental 
well-being [F(1, 554) = 13.04, p < 0.001] and work interference with personal life 
[F(1, 554) = 34.02, p < 0.001]. Female respondents had higher levels of perceived 
stress (M = 6.88, SD = 3.36) and interference of work with personal life (M = 3.29, 
SD = 1.04), and lower levels of mental well-being (M = 39.1, SD = 7.64) than males 
(PSS: M = 5.74, SD = 2.89; WIPL: M = 2.79, SD = 0.99, WEMWBS: M = 41.4, 
SD = 8.17).

We analysed the correlations among the different measures of stress, well-being 
and work-life interference. Perceived stress (PSS) was positively correlated with 
the work-life interference measures (WIPL: r = 0.36, p < 0.001; PLIW: r = 0.41, 
p < 0.001) and negatively correlated with enhancement ones (WEPL: r = −0.24, 
p < 0.001; PLEW: r = −0.31, p < 0.001). Mental well-being was strongly and nega-
tively correlated with perceived stress (r = −0.57, p < 0.001), and exhibited a pattern 
of correlations with the work-life interference measures opposite to the one of these 

Table 5  Results of the Multivariate Analysis of Variance (MANOVA) on the effect of gender on the 
combination of perceived stress (PSS), mental well-being (WEMBWS) and work personal life interfer-
ence (WIPL-PLEW)

In the upper part of the table the results of the multivariate analysis are reported, while in the lower part 
are reported the univariate ANOVA results for each dependent variable
PSS Perceived Stress Scale, WEMWBS Warwick-Edinburgh Mental Well-Being Scale, WIPL Work Inter-
ference with Private Life, WEPL Work Enhancement of Private Life, PLIW Private Life Interference with 
Work, PLEW Private Life Enhancement of Work

Multivariate test Pillai-Bartlett F num Df den Df p value
Effect

Gender 0.079 7.876 6 549  <0 .0001

Univariate tests p value

Dependent variable Effect (Gender) Residual

Df SS MS Df SS MS F

PSS 1 180.2 180.2 554 5380.1 9.711 18.56 <0.0001
WEMWBS 1 778 777.7 554 33,051 59.66 13.04 < 0.001
WIPL 1 35.1 35.11 554 571.6 1.032 34.02 < 0.0001
WEPL 1 0.23 0.233 554 431.1 0.778 0.3 0.564
PLIW 1 0.46 0.456 554 466.3 0.842 0.541 0.462
PLEW 1 0.59 0.586 554 432.5 0.781 0.751 0.387
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variables showed with perceived stress, being negatively correlated with interference 
variables (WIPL: r = −0.24, p < 0.001; PLIW: r = −0.31, p < 0.001) and positively 
correlated with enhancement ones (WEPL: r = 0.32, p < 0.001; PLEW: r = 0.42, 
p < 0.001). Work-life interference measures were also moderately correlated among 
each other in a very regular pattern: interference variables were positively correlated 
among each other, and so were enhancement ones. Enhancement measures were 
then negatively correlated with interference ones.

In Fig.  2 are plotted the correlations between the stress, well-being and work-
life interference variables, and the other variables related to living and working dur-
ing lockdown (the significant correlations are displayed as colored ovals). Perceived 
stress was positively correlated with all issues in all domains except the one con-
cerning the relationships with students. The strongest correlation was with issues in 
writing papers (r = 0.32, p < 0.001), followed by issues in carrying out administra-
tive duties (r = 0.23, p < 0.001) and issues in research activities (r = 0.21, p < 0.001). 
Perceived stress was also positively correlated with the ratings of the inadequacy of 
the equipment of the locations for the respondents’ needs (r = 0.15, p < 0.001) and of 
the inadequacy of the available internet connection (r = 0.17, p < 0.001), and it was 
negatively correlated with the ratings of pleasantness (r = −0.27, p < 0.001) of the 
household where the lockdown was spent. Mental well-being was negatively corre-
lated with the following issues: relationships with colleagues (r = −0.23, p < 0.001), 
writing papers (r = −0.21, p < 0.001), carrying out administrative duties (r = −0.18, 
p < 0.01), conducting research activities (r = 0.17, p < 0.05), and getting technical/
administrative support online (r = −0.16, p < 0.05). It was instead positively corre-
lated with the ratings of pleasantness (r = 0.27, p < 0.001) and wideness (r = 0.27, 
p < 0.01) of the location where respondents spent lockdown.

Fig. 2  Plot of the correlations among stress, well-being and WLB measures, issues in academic life and 
features of the household where respondents spent lockdown. The coefficients reported are Pearson’s 
product momentum indices, and statistically significant correlations are represented by colored ovals
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Misconducts in Academic Work Life

Figure 3 represents participants’ responses concerning different types of misconduct 
in academia (top plot) and the perceived change in misconduct frequency during 
lockdown (bottom plot). The perceived frequency of the different types of miscon-
duct varies across types, with misconduct in relationships with colleagues and from 
students that were judged as more frequent. The least frequent misconduct were 
judged to be those in working activities. The majority of respondents believed that 
the frequency of the different misconduct had not changed during lockdown, but for 
all the misconduct more participants reported that the frequency had increased dur-
ing lockdown than that it had decreased. Misconducts from students were judged to 
have increased by about one third of participants.

Fig. 3  Stacked frequencies bar plots of the distribution of responses to the items related to the frequency 
of different types of misconduct in academia (top), and to their frequency change during the lockdown 
period (bottom). In the top plot orange and red bars indicate the percentage of respondents that reported 
the highest frequency of misconduct (often or always), while in the bottom plot orange and red bars indi-
cate the percentage of respondents that reported that the frequency of misconduct had increased during 
the lockdown period
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To analyse the association between the perception of the frequency of miscon-
ducts, perceived stress (PSS) and work-personal life interference (WIPL), we used 
ordinal logistic regression models. The judgments about the frequency of the dif-
ferent types of misconducts were first recoded on three levels: “never”, “rarely 
or sometimes” and “often or always”. For each type of misconduct we then used 
the recoded variable as dependent variable in the regression, including as predic-
tors gender, age, perceived stress as measured by the perceived stress scale (PSS), 
and interference between work and personal life (WIPL). Numerical predictors 
were centered on their mean. In Table 5 are reported the results of the analyses for 

Fig. 4  Predicted probabilities for the response categories relative to the frequency of different miscon-
ducts in academia as a function of age (1, 3, 5), work interference with personal life (2, 4), gender (7) and 
perceived stress (6)
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all the types of misconduct considered, with the predictors’ coefficients reported 
as Odd Ratio (OR). The age of respondents was significantly associated with the 
perceived frequency of misconducts in working activities (p < 0.01), between col-
leagues (p < 0.05) and toward students (p < 0.001). The OR for age were higher than 
1, indicating that older respondents were more likely to consider the misconducts 
as frequent, as it can be also seen in the plots of the response probabilities in Fig. 4. 
Gender was only associated with misconducts from students, which were considered 
less frequent by male respondents than by female ones. The level of interference 
between work and personal life was also significantly associated with the perceived 
frequency of misconduct in working activities (p < 0.001) and between colleagues 
(p < 0.01), which in turn was also associated with perceived stress (p < 0.01). As it 
can be seen in the plots in Fig.  4, both perceived stress and interference between 
work and personal life tended to increase the likelihood of participants reporting that 
misconducts were common in academia.

The plots also reveal that for misconduct in working activities both the probabil-
ity of participants reporting that the misconducts happen “rarely or sometimes” and 
the probability that they happen “often or always” increased with age and WIPL. 
For misconducts between colleagues, instead, only the likelihood of participants 
reporting that the misconducts happen “often or always” tended to increase with the 
independent variables, while the probability that they happen rarely or sometimes 
decreased. This reflects the differences between the misconducts in how frequently 
they were judged to happen “rarely or sometimes”.

The same type of statistical analysis was used to model the perceived change 
of the frequency of the different misconducts during the lockdown period. The 
responses were first recoded into three levels: “decreased”, “no change” and 
“increased”, and the recoded variables were used as dependent variables using the 
same predictors as in the previously reported analysis. The results, presented in 
Table 6 and Fig. 5, showed that the perceived change in the frequency of misconduct 
was not associated with the age of respondents. Higher levels of perceived stress 
were significantly associated with higher likelihood of participants reporting an 
increase in the frequency of misconduct in working activities (p < 0.01) and between 
colleagues (p < 0.001) during lockdown (as opposed to a decrease or to no change). 
Higher levels of interference between work and personal life were also associated 
with higher probability of participants reporting increases in the frequency of mis-
conducts in work activities (p < 0.05) and from students (p < 0.05). Finally, female 
participants were more likely than males to report that the frequency of misconduct 
from students during lockdown had increased (p < 0.01).

Discussion

The study presented here was conducted with the aim of exploring how living and 
working conditions during the first period of isolation due to Covid-19 in Italy may 
have affected the psychophysical well-being of faculty and their perceptions of mis-
conduct in academia.

The results appear relevant from several perspectives.
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First, a relationship between the adequacy of the available technology and the 
issues reported in work practice has been highlighted, this especially in reference 
to the adequacy of the internet connection (H1). This is evident in the results 
showing that nearly 20% of respondents report not having adequate equipment 
and complain of poor internet connection. Interestingly, internet connection dif-
ficulties and inadequate available technology correlated with a home location 
judged unfavorable. This suggests that even workers such as faculty members 
who are usually equipped with advanced technology are at risk of experiencing 
digital divide when operational needs become substantially based on internet 
connection, as during a period of home quarantine (Philipsen et al., 2019; Singh 
et al., 2021).

The measures used to assess the levels of stress (Cohen & Williamson, 1988; 
Cohen et al., 1983; Warttig et al., 2013) and psychophysical well-being (Cohen & 
Williamson, 1988; Cohen et al., 1983; Warttig et al., 2013) are all consistent, i.e. 
as one increases, the other decreases. This also occurs for the measures relating to 
interference and enhancement between work and private life (Fisher et al., 2009). 
Above all, these data make evident a general condition of distress that, although 

Fig. 5  Predictedprobabilities for the response categories relative to the perception of the change of the 
frequency of different misconducts in academia during lockdown, as a function of work interference with 
personal life (top row), perceived stress (middle row), and gender (bottom row)
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not exceedingly high, is significantly higher than the benchmarks. This condition 
is more problematic for female teachers who report higher levels of stress and 
are likely to suffer greater work-life imbalance. This can be ascribed to a gender 
issue that has already emerged in the literature for female professors in medical 
sciences who also perform caring activities (Mavroudis et al., 2021). In this case, 
however, it is also found for female university professors in non-medical disci-
plines, and probably points to home behavioral customs that expect a centrality of 
the female component.

Finally, our data suggest that higher stress levels may facilitate the perception of 
misconduct in the academic setting, similarly to what was found by Parlangeli and 
colleagues (Parlangeli et  al., 2017) with different scales and with a smaller sam-
ple (H2). This is found both when assessing perceptions of stress (PSS) as when 
highlighting negative work-life interference outcomes (WIPL). Beside statistical 
significance, the size of the estimated effect of work interference with private life 
(OR between 1.27 and 1.37) is not trivial, as it means that an increase of one unit 
in WIPL increases by up to 37% the likelihood of participants reporting misconduct 
occurring in research activities and between colleagues (as opposed to never occur-
ring). And in our sample about 35% of participants reported quite high levels of 
work interference with private life. The perceived frequency of misconduct between 
colleagues was also quite high, as 44% of participants reported they happened often 
or always. In this regard, it should be emphasized that with increasing age, partici-
pating university teachers perceive their working context as an environment where 
misconduct occurs more frequently, in relation to activities in general, among col-
leagues, and in relation to students. This result, though deserving future exploration, 
is likely determined by work experience in the academy that has lasted for a longer 
time.

Female professors, on the other hand, were more likely than male ones to judge 
misconduct by students as more frequent. This latter finding is also found in the 
ratings related to the increased occurrence of misconduct from students during the 
home quarantine, and again points to a gender issue that is likely to arise from con-
ditions of domestic activities imbalance in the family environment.

Limitations

The study presented here has some limitations. First, the faculty members were con-
tacted some months after experiencing the period of isolation which the question-
naire referred to. This may have led to both a loss of memories and their alteration. 
And it is difficult to determine if and how much this happened on the basis of the 
data collected.

In order to avoid the administration of an overly long questionnaire, many of the 
questions were formulated in a rather general manner. This happened especially with 
reference to problems and, to an even greater extent, with misconduct. Therefore, on 
the basis of the results obtained, it is difficult to relate stress levels to specific behav-
iors or to say which is the most frequent misconduct.
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Finally, it should be noted that the study did not include any direct measures of 
misconduct. Therefore, it is difficult to say if perceptions of the frequency of mis-
behavior, as well as perceptions of their increase during periods of isolation, might 
correspond to actual increases in misbehavior. While previous studies might suggest 
that the actual occurrence of misconduct has one of its antecedents in the perception 
of an unethical organizational climate (Davis, 2003; Davis et al., 2007; Martinson 
et al., 2010), our study might add to this picture and might provide incentives for 
follow up work.

Conclusions

The findings obtained are complex and probably involve mutually affecting vari-
ables. The adequacy of the working equipment, stress levels, family life intersect-
ing with work life, are all conditions that can reasonably be expected to influence 
each other. It appears important, however, to have detected how increased stress 
levels may result in increased perceptions of the frequencies of misbehavior in the 
academy, and how these frequencies can be seen to increase further in periods of 
isolation. Increased perceptions of the frequency of misbehavior may in fact be 
related to increased enactment of misbehavior (Davis et al., 2007; Martinson et al., 
2010). Therefore, the integrity of research can be undermined by conditions that 
foster uncomfortable working conditions, increased stress levels and perceptions of 
misconduct.

For these reasons it seemed relevant to take into account changes in working con-
ditions resulting from measures aimed at containing the Covid-19 pandemic. Several 
studies have considered socio-organizational factors as antecedents to the occurrence 
of behaviors that undermine the integrity of research in the academy (Kish-Gephart 
et al., 2010; Martinson et al., 2013; Redman & Caplan, 2017). Research, however, 
could not have foreseen the dramatic changes in ordinary academic activity that 
have occurred in many countries due to the implementation of preventive measures 
to contain the spread of the Covid-19 pandemic. New analyses, aimed at evaluating 
these new working settings, have therefore been deemed necessary (Johnson et al., 
2020; Watermeyer et al., 2021). Focusing on stress and misconduct, this study found 
that the organization of working at home, when implemented as an emergency and 
without proper planning, and particularly with regard to female teachers, is likely to 
have negative consequences for the psychological and physical well-being of faculty 
and for integrity of research.
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