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Objective: The study aimed to investigate perceptions and determinants of the

overall impact on life and work domains among a community of knowledge

workers after 18 months of forced work from home due to the pandemic.

Methods: A cross-sectional study with a retrospective assessment was conducted

early in 2022 at the National Research Council of Italy. Five single-item questions

explored the perceived impact on life domain while a 7-item scale the impact

on the work domain. Bivariate analyses and multivariate regressions were used to

evaluate the associations between impacts and some key factors defined by 29 ad

hoc closed questions.

Results: More than 95% of the 748 respondents reported a perceived change in at

least one item of the life domain. For each of these items, although a large group

of subjects has reported that working from home had no impact (from 27 to 55%),

in the rest of the sample the positive evaluation (from 30 to 60%) clearly prevailed

over the negative one. Overall, most of the subjects (64%) rated the impact on the

work experience positively. Relationship with colleagues and participation in the

work context were the items where the greatest number of negative rates was

concentrated (27 and 25%, respectively). On the other hand, positive perceptions

prevailed over both negative perceptions and lack of impact perceptions on the

subjects of organizational flexibility and quality of work. The frequency of work-

room sharing, home-work commute time and changes in sedentary lifestyle,

have been identified as common explanatory factors of perceived impacts on

both domains.

Conclusion: Overall, respondents reported positive rather than negative

perceived impacts of forced work from home in both their lives and work. The

obtained results suggest that policies to promote the physical and mental health
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of employees, strengthen inclusion and maintain a sense of community are

necessary to improveworkers’ health and prevent the e�ects of perceived isolation

on research activities.

KEYWORDS

knowledgeworkers, life domain,workdomain, perceived impact, forcedwork fromhome,

smart work

1. Introduction

In Italy, the first official COVID-19 case locally acquired

was detected on 20 February 2020 in Lombardy and the rapid

growth of infections prompted the Italian government to impose

a first localized lockdown as early as February 23, (1). From 23

February to 11 March, more restrictive measures were introduced

throughout the national territory, including the suspension of non-

essential production activities and home working as an exception

to legal obligations, in the public and private sectors (Decrees Law

of Italian Presidency of the Council of Ministers of 23 February and

11 March 2020). The succession of pandemic waves and the related

restrictions have led to the extension of smart working by way of

derogation until 31 October 2021. The generic term “work from

home” (WFH) is therefore more suitable than the more common

term “smart-work” to describe the situation. In fact, key features

such as spatial and temporal flexibility and the opportunity to

achieve work-life balance from organizational flexibility have been

hampered by public health measures.

In Italy, the smart working was in its first steps shortly

before the pandemic, both in terms of regulating laws and

application. In 2019, 81.7% of Italian employees worked mainly

in premises or offices made available by the employer. Out of an

estimated 7 million workers with a profession that can be exercised

remotely under ordinary conditions, only 0.8% of employees had

a teleworking contract (strictly regulated since 1998) or a smart

working contract, (2). Furthermore, only 3.6% of Italian public

institutions had implemented the Directive n. 3 of 2017 introducing

smart work, (3). This was in line with the European trend, given

that 9% of employed people in the EU-27 worked from home at

least once in 2019 and only 5.4% regularly, with high cross-country

differences, (4). Hence, the forced transition to WFH was a new

experience for virtually all workers, who often lacked the basic

tools and training necessary to consider working from home as

authentically smart (5).

Before the pandemic, the benefits and disadvantages of flexible

forms of work both for employers and employees have been

assessed considering primarily work-related outcomes rather than

workers’ health and wellbeing (6, 7). The pandemic and the

consequent worldwide use of the WFH as a containment measure,

have introduced a new and disruptive element in this investigation

process. The focus has shifted more often to the assessment of the

impact on workers’ health and wellbeing, mainly in association

with the first periods of lockdown (e.g., (8–12)). This approach,

often based on preliminary or partial analyses of large data

collections, contributed to the important purpose of providing

recommendations and guidelines to both workers and employers

to better and timely address the emergency situation (7, 13).

A study with similar aims was also conducted at the Italian

research institutions in the spring of 2020, (14). However, at that

time the fears and expectations regarding the pandemic could

have influenced the perceived impact of forced WFH on life

and work domains (14, 15). Enough time has passed since the

initial emergence phase and these confounding effects should have

reduced their influence, so as tomake possible a reflection on forced

WFH that could also be valid for agile working after the pandemic.

With this in mind, we designed a survey among employees

of the largest public research body in Italy, the National Research

Council (Consiglio Nazionale delle Ricerche, CNR). Before the

pandemic, the CNR had not yet introduced forms of agile work

on a large scale. The aim of this study was 2-fold: (1) to explore

the medium-term perception of the change in quality of life and

work experience that occurred during the entire period of working

from home from February 2020 to October 2021 compared to the

previous situation and (2) to identify factors associated with this

perception. The analyses conducted in this study can serve as a

useful tool to identify critical areas in remote work environments.

The study will provide managers of CNR and similar public

institutions with valuable experiential knowledge, enabling them

to formulate new practices or improve existing to support the

health and wellbeing of smart-workers in the post-pandemic

work organization.

2. Material and methods

2.1. Study population and work
organization

CNR has over 8.500 employees (47% female) who belong to

88 Institutes distributed throughout Italy, including the islands.

With the exclusion of managers, employees are classified into

4 professional profiles: researcher (51%), technologist (9%),

administrative (10%) and technician (27%, source CNR).

The CNR, together with other public research bodies, is part

of the Italian public administration. The organization of the work

of researchers and technologists is then largely different from

that of university professors, while the differences are minor for

technical and administrative staff. Each employee is assigned to a

workplace (an Institute) and face-to-face work was the ordinary

way of working before the pandemic. The working hours of the

technical and administrative staff are spread over 5 days and 36 h

a week, with limited flexibility. Researchers and technologists can

independently manage their working time, but still referring to

5 days and 36-h week. Moreover, these latter are not subject to

any hierarchical supervision of their research activity. Researchers

are not required to carry out teaching activities. Before the

pandemic, only a small percentage of workers (around 5%) was

recurring to teleworking (the number of possible positions was

2% until 2018, raised to 10% in 2019) or part-time (3.3%). At
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the start of the WFH, therefore, the CNR had to face on a large

scale the need to provide IT support such as computers, mobile

devices or other equipment, software for secure remote access

to institutional resources (databases, bibliographic resources),

software for meetings and all the related training.

After the end of the emergency (end of 2021), regulated smart

working was introduced for all employees, up to a maximum of 10

days a month.

2.2. Survey

We designed a cross-sectional study with a retrospective

assessment among all CNR permanent workers hired before 1

June 2019. An online individual questionnaire was administered,

through a dedicated server managed by a private company

(eResult s.r.l.) which acted as an external processor pursuant

to the Regulation (EU) 2016/679. Data was collected using the

LimeSurvey open source tool (Community Edition version 3.26.1).

The invitation was sent by e-mail to the mailing list including

all the employees, with the authorization of the CNR General

Manager. The survey started on 12 January 2022 and was closed

on 9 March 2022. Up to 3 follow-up emails reminded employees to

take the survey.

The survey was developed by researchers in the fields of public

health, health and wellbeing, work-related stress and statistical

methods. Subjects were asked to directly report their perception

of the impact of WFH on their life domains through 5 questions

“According to your perception, how the experience of working

from home has affected your (Q1) lifestyle, eating habits and

health status; (Q2) quantity/quality and disturbances of sleep,

and daytime sleepiness; (Q3) psychological status; (Q4) quality

of interpersonal relationships within the family; (Q5) quality of

interpersonal relationships within the network of friends.” A 5-

point Likert-type scale from 1 (very negatively) to 5 (very positively)

was used.

As far as changes in the work domain are concerned,

subjects were asked to report their perception of the impact

of WFH on their work experience by using a 7-item scale:

“According to your perception, how the experience of working

from home has affected your (i) ability to take initiatives

and propose solutions in the workplace; (ii) participation in

the working context; (iii) relationship with colleagues; (iv)

relationship with superiors; (v) quality of work; (vi) organization

of personal environment and workspace; (vii) management of the

working time. The same 5-point Likert-type scale reported above

was adopted.

A total of further 29 closed questions investigated socio-

demographic data, individual factors [related to hobbies and

pastimes, time spent on walking, on vigorous and moderate

physical activity, (16)], family factors (e.g., size of the house,

number of family members sharing the same accommodation, the

number and age of children in the household and the presence

inside and outside the home of people in need of assistance),

and individual organizational factors related to the working space

available in the home. Moreover, the survey included a few clinical

questionnaires validated for the Italian population (MeDAS (17),

PSQI (18), ESS (19), MEQr (20) and PHQ (21, 22). All of these

questionnaires, except theMEQr, were asked to be filled in referring

both before and during the WFH period.

The questionnaire was organized in four sections and took

about 40min to be completed. With the aim of encouraging a large

participation, only section 1 investigating socio-demographics,

individual and family factors together with the work domain was

fully mandatory.

A first version of the questionnaire was pretested to verify

the clarity of the terminology, the absence of ambiguity, the

completeness of the alternative answers, the absence of inadequate

or privacy-damaging questions, the possible presence of questions

deemed unnecessary as well as the ease of use of the administration

tool. Twenty subjects from the target group were involved on

a voluntary basis and were asked to provide a detailed opinion

on each ad-hoc question, the questionnaire as a whole and on

the encountered technical difficulties. The questionnaire was then

refined according to the results of the pilot phase.

This analysis focuses on one of the purposes of the general

study, and other aspects will be discussed in dedicated articles.

2.3. Ethical issues

The study was conducted for research purposes only, in

accordance with the 1964 Helsinki declaration and ethical approval

was provided by the CNRResearch Ethics and Integrity Committee,

on October 28, 2021 (Ethical Clearance 0078918/2021). The

invitation email was sent directly by the principal investigators of

the study. The purpose of the research as well as all the precautions

taken to ensure confidentiality and data protection have been

clearly explained in the email. Participation was voluntary, without

compensation. Only a few of the authors had access to the gathered

data, including participation, that were not communicated to the

CNR Administration. Informed consent was a prerequisite for

participation. A conservation period of 3 years has been fixed for

data verification during publication, after that data and their digital

copies will be deleted. On the meanwhile, the filled questionnaires

are kept in a locked file.

2.4. Statistical analysis

Descriptive statistics included crude and relative frequency data

and location-scale summaries. Frequencies were aggregated in case

of very low values. The frequency of the option “I don’t know” for

each item was computed (from 0.8 to 5.1%) and imputation based

on the most frequent response was applied.

Bivariate analysis was based on both the chi-square test and

the non-parametricWilcoxon test and Kruskal-Wallis test (with the

Bonferroni correction for multiple testing).

2.4.1. Life domain analysis
For inference purposes, the very negative (very positive) and

negative (positive) responses to (Q1)–(Q3) were merged as the

extreme frequencies were very low. A first cross-check on the

reliability of the (merged) responses to (Q1)–(Q3) based on the

total score variations of the clinical questionnaires (MeDAS for the
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lifestyle, PSQI and ESS for sleep quality, PHQ for depressive status)

was made by the Kruskal-Wallis test.

The total score variations of MeDAS, PSQI, ESS and PHQ

were then classified in terms of worsening (decrease in MeDAS

score, increase in PSQI, ESS, and PHQ scores), no change, and

improvement (increase in MeDAS score, decrease in PSQI score,

ESS and PHQ scores) and a further cross-check was made by the

chi-square test on the 3 × 3 contingency tables of self-reported

rates vs. measured variations. Consistency was established if the

standardized residuals on the main diagonals of the significant

contingency tables were all positive and significant with respect to

the quantiles of a standard normal distribution.

Finally, a univariable multinomial regression analysis was

carried out to select the variables to be included in a full

multivariable multinominal logistic regression for the outcomes

from Q1 to Q5. The no perceived impact group was considered

as the reference group. Any variable whose univariable test had p

< 0.20 was included in the multivariable model. Stepwise model

selection by AIC was used to identify a final, parsimonious model

and determine effect measures in the form of adjusted odds

ratios (ORs) and 95% CIs of perceived positive/negative impact of

WFH vs. no perceived impact on the life domain. The adjusted

generalized variance-inflation factor [aGIF = GVIF∧(1/(2×df)]

with the conservative vif-threshold of 5 was computed to deal with

multicollinearity and further refine the model up to the definition

of the main effect model (23).

2.4.2. Work domain analysis
Cronbach’s alpha and Guttman’s λ4 and λ6 were computed on

the imputed data. The average inter-item correlation was 0.54, very

close to the median inter-item correlation of 0.53. The reliability

coefficients were Cronbach’s Alpha = 0.89 (95% CI: 0.87–0.90), λ4

= 0.91 and λ6 = 0.89. Leave-one-out item reliability ranged from

0.86 to 0.88 for both Cronbach’s Alpha and λ6. Homogeneity of the

items was also confirmed by the ICLUST algorithm, indicating one

only cluster of the seven items. The existence of one only latent trait

underlying the data was investigated by a confirmatory factorial

analysis with one factor. Although the calculated indices did not

provide a univocal indication of one-dimensionality (χ2
= 292.351

with 14 df, root mean square residual of 0.082, 90% CI of the root

mean square error of approximation from 0.147 to 0.180), high

values of the Comparative Fit Index (0.985) and of the Tucker-

Lewis Index (0.977) suggested a good model fit. The 7 scores were

then averaged to form a composite measure of the impact of WFH

on the work experience, the work experience measure (WEM), with

higher values implying more positive impact. Computations were

carried out using the R packages psych (24) and lavaan (25).

The univariate association of sociodemographic, individual,

familiar and organizational factors with WEM was analyzed by

Wilcoxon test and Kruskal-Wallis test. The WEM score was

recoded into three classes of increasingly positive impact using the

tertiles of its sample distribution. A proportional odds model for

the categoricalWEM response was used to determine adjusted odds

ratios and 95% CIs. The AIC and the likelihood ratio test were used

to identify the final model. The assumption of proportional odds

was checked by the likelihood ratio test comparing the multinomial

model to the main proportional odds model (26, 27).

The level of significance was fixed at 5%. Unless otherwise

specified, significant association will be a short for statistically

significant association. Statistical analysis was performed by R (28).

3. Results

3.1. Sample characteristics

A total of 748 participants (median age from 50 to 59 years)

completed the questionnaire and, after validation of the data,

all respondents have been included in the study. A total of 733

subjects (98%) completed all the four sections (742 section 2, 737

section 3, 740 section 4). The completion rates ranged from 78.4

to 79.6%. A flow chart about study participants is presented in

Supplementary Figure 1.

Women represent 57.6% of respondents, including <1% who

chose “Other” or “I prefer not to answer.” General characteristics

of the sample and the CNR population are reported in Table 1.

According to gender and geographic distribution, women and

employees living in the North of Italy were over-represented in the

sample. Concerning age, there was a slight under-representation

of both younger and older employees. A higher percentage of

researcher and technologists with respect to the administrative and

technical staff participated to the survey.

3.2. Main perceived changes in the life
domain

More than 95% of the respondents reported a perceived

change in at least one item of the life domain. Approximately

30% of respondents positively and 6.3% negatively assessed the

impact on lifestyle, sleep quality and psychological status (Q1–Q3)

simultaneously. The 17% of subjects responded positively to all

aspects of the life domain, while 1.6% negatively.

Figure 1 shows the frequency distributions of self-reported

perceptions of the impact on the life domain of WFH. For the

sake of clearness, very negative and negative rates were combined

due to low frequencies of the very negative responses (<1.5%).

Aside from a large group of subjects reporting that WFH had no

impact (27 to 55%), there was a clearly prevalent positive vote (30

to 60%). The lack of any impact was highly prevalent with respect

to sleep disturbances quality (Q2, 48%) and relationships within

the network of friends (Q5, 55%). The negative evaluation of the

impact appears more frequently in relation to the psychological

status (Q3, 20%) while the positive evaluation was given more

frequently in relation to the quality of interpersonal relationships

within the family (Q4, 60%) and lifestyle, eating habits and health

status (Q1, 58%). In the latter two cases, the percentage of very

positive responses was higher than the percentage of negative ones.

A strong consistency was found between self-reported

perceived impacts and variations in MeDAS, PSQI, ESS and PHQ

total scores. Significant association was found for each assessment

(see Supplementary Table 1) and in each case all the relevant

standardized residuals were positive and significant (p < 0.001).

The increase in adherence to the Mediterranean diet as measured

by the MeDAS score was significantly higher within the subjects

rating positively on (Q1) than within the other two groups of
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TABLE 1 Participants’ general characteristics. Comparison with the

source population as of December 2021, 31st, excluding managers, where

feasible. Source CNR.

Source
population
n = 8,543

Sample n = 748

% N %

Gender

Man 53.0 317 42.4

Woman 47.0 431 57.6

Age group (years)

≤39 14.9 90 12.0

40–49 35.1 275 36.8

50–59 35.3 285 38.1

≥60 14.7 98 13.1

Living status

Living alone – 108 14.4

Married or living
together, no children

– 282 37.7

Married or living
together, with children

– 358 47.9

Italian macro-region

North 24.0 244 32.6

Center 40.4 261 34.9

South 25.1 168 22.5

Islands 10.5 75 10.0

Education level

Bachelor’s degree or
higher

– 614 82.1

Less than a bachelor’s
degree

– 134 17.9

Professional profile

Administrative and
technical staff

38.2 238 31.8

Researcher and
technologist

61.8 510 68.2

subjects (adjusted p < 0.0002). As far as PSQI, ESS and PHQ are

concerned, significant decreasing trends of the median variations

along with increasingly positive perception of the impact of WFH

on (Q2) and (Q3) were obtained, and all the pairwise comparisons

were statistically significant (see Supplementary Figure 2).

3.3. Main perceived changes in the work
domain

Overall, over 97% of respondents reported a perceived change

in at least one job dimension: 12% rated the impact on all

job-related items positively while <2% rated the experience as

completely negative. Figure 2 shows in more detail how WFH

was perceived to influence the work experience. For the sake

of clearness, very negative and negative rates were combined

due to low frequencies of the very negative responses (≤3%).

The participation and relational aspects are those in which the

perception of absence of impact prevailed (44–65%). But, at the

same time, the items on the relationship with colleagues and the

participation in the work context collected the greatest number of

negative responses (27 and 25%, respectively). It stands out that

negative perceptions (27%) prevailed over positive ones (24%) in

the subject of relationships with colleagues. Positive perceptions

prevailed over both negative perceptions and lack of impact

perceptions in the subjects of flexibility (organization of personal

workspace andmanagement of the working time), taking initiatives

and proposing solutions, and quality of work.

Most of the subjects (64%) obtained a value of the work

experience measure >3 (mean = 3.362, s.d.= 0.746, median =

3.357, interquartile range from 2.86 to 3.86), and all the range of the

5-point Likert-type scale from 1 (very negative) to 5 (very positive)

was used. Figure 3 shows that the three classes defined by the tertiles

3 and 3.71 of the WEM’s empirical distribution can be reasonably

interpreted as a negative (WEM < 3), moderately positive (3 ≤

WEM < 3.71) and very positive (WEM ≥ 3.71) perceived impact

of WFH on the working experience.

3.4. Factors associated with the perceived
changes in the life and work domains:
bivariate analysis

Table 2 reports the bivariate associations of life domain (Q1-

Q5) and work domain (WEM) with demographics, individual,

family and organizational characteristics. As a small percentage of

negative responses has been recorded in Q4 (see Figure 1), from

Q4 and Q5 a new variable Q4/5 was defined considering only the

worst response of the two, so as to better balance the groups in

a conservative way. Since there were no significant differences

in perceived impacts between men and women (p > 0.12),

the analysis in this section was not stratified by gender. All the

remaining factors had at least a weak association with at least

one of the considered outcomes. The following factors showed a

significant association with all the outcomes: frequency of sharing

the work room at home (p ≤ 0.03), time to get from home

to work (p ≤ 0.006), number of days of work in presence

(p ≤ 0.02), sedentary lifestyle (p < 0.001), vigorous physical

activity (p ≤ 0.006), moderate physical activity (p ≤ 0.006),

hobbies/pastimes (p ≤ 0.002) and more weakly, size of the city

of residence (p ≤ 0.10).

All these common factors showed the same relationship with

each of the self-reported outcomes. Subjects living in larger cities

were more likely to rate negatively all the item of the life domain.

Moreover, the WEM was significantly lower among subjects living

in the largest cities (> 150000 habitants) with respect to those living

in the smaller ones (< 50000 habitants). As far as home-to-work

travel time is concerned, among the subjects with a longer time

(> 15 minutes) the WEM value was significantly higher. Living

away from the workplace made it more likely a positive judgment
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FIGURE 1

Perception of the impact of WFH on: Q1- lifestyle, eating habits and state of health; Q2-quantity/quality and disturbances of sleep, and daytime

sleepiness; Q3-psychological status; Q4-quality of interpersonal relationships within the family; Q5-quality of interpersonal relationships within the

network of friends. Very negative and negative rates have been combined due to very low frequencies of the very negative rate.

FIGURE 2

Perception of the impact of WFH on: (i) ability to take initiatives and propose solutions in the workplace; (ii) participation in the working context; (iii)

relationship with colleagues; (iv) relationship with superiors; (v) quality of work; (vi) organization of personal environment and workspace; (vii)

management of the working time. Very negative and negative rates have been combined due to very low frequencies (≤3%) of the very negative rate.

in every aspect of the life domain as well. In our sample, home-to-

work travel time was strongly associated with the size of the city

of residence (p < 0.0001), with a significant number of subjects

living in small cities far from the workplace and, vice versa, with

a significant number of individuals living in larger cities near the

workplace. Subjects who were able to make fewer days of work in
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FIGURE 3

Empirical distribution of the WEM rating the impact of WFH on the

work experience in the three classes defined by the tertiles 3 and

3.71.

presence were more likely to rate all the items of the life domain

positively and to have a higher WEM value. Individuals who had to

frequently share the work room with other family members were

more likely to rate all the items of the life domain negatively and

to have a WEM value significantly lower than those who never

shared. A high frequency of sharing the work room at home was

not associated with gender (p = 0.19).

Diverse habits with respect to individual factors such as

pursuing hobbies or physical activity were also associated with a

different perception of the impact ofWFHon both the life andwork

domains. Respondents who had no hobbies or pastimes prior to

the pandemic but started cultivating them in the WFH period were

more likely to give a positive score to all but Q1 items of the life

domain and scored higher on the WEM scale. Moreover, subjects

who previously had hobbies or pastimes and then abandoned them

were more likely to give a negative response. The median WEM

value in this latter group was < 3, toward a negative assessment

of WFH impact on the work experience, and was significantly

lower than the median value in both the groups of subjects having

any hobbies/pastimes during WFH (both new and pre-pandemic).

The group that abandoned hobbies and pastimes, however, was

the smallest group (8.2%) almost equivalent to that of individuals

who started to be engaged in hobbies or pastimes (8.6%). In fact,

71% of respondents participated in hobbies or pastimes before

the pandemic and also during the WFH period. In our sample,

significantly fewer women thanmenwere able tomaintain previous

hobbies and pastimes during the WFH period.

As far asmoderate or vigorous physical activities are concerned,

the main results were quite similar to each other and, in principle,

similar to those obtained for hobbies and pastimes. In our

sample, the 35% of respondents were regularly exercising in

either moderate or vigorous physical activity during the WFH

period. Among the subjects regularly practicing moderate physical

activity (58%), more than half increased while about 15% decreased

the time spent on training with respect to the pre-pandemic

period. Stopping physical activity due to COVID19 restrictions

significantly increased the odds of a negative impact of WFH

on the life domain. WEM also was significantly lower among

those who stopped exercising than among those who regularly

were practicing. In turn, subjects who maintained the physical

activity but decreased the time devoted to it, scored significantly

lower than those who increased the time, even much. Analogously,

decreased time spent walking was associated with the lowest

WEM score, while an increased time with the highest score.

All these results are consistent with the significant association

between a reduction in sedentary life and a higher WEM value

and, conversely, between an increase in sedentary lifestyle and a

lower value. Subjects who have reduced their sedentary lifestyle

were more likely to rate all the life domain items positively. On

the contrary, those who much increased their sedentary lifestyle

were more likely to rate the impact of WFH on their family

and friendship relationships negatively, and their WEM value was

significantly lower (median <3).

Women more than men significantly decreased their sedentary

lifestyle (p = 0.005). Among the respondents who did not

change their sedentary lifestyle, significantly more than expected

maintained the habit of hobbies and pastimes and conversely,

significantly less than expected abandoned this habit. Abandoning

hobbies and pastimes was significantly more frequent among the

subjects who increased their sedentary life style.

3.5. Factors associated with changes in the
items of the life domain: multivariable
regression analysis

To determine effect measures in the form of adjusted odds

ratios, multivariable multinomial logistic regression models were

applied to the three classes of Q1-Q3 and Q4/5 outcomes (see

section 2.4.1). The no perceived impact group was considered as

the reference group. The final multivariable models met the non-

collinearity requirement based on the conservative vif threshold

of 5. The summary of the obtained results is presented in

Supplementary Table 2. When compared to subjects who reported

a lack of impact of WFH, respondents who lived not very close to

their office, those who reduced their sedentary lifestyle and those

who started to be engaged in hobbies or pastimes during the WFH

period, have been more likely to rate the impact of WFH on all the

aspects of life and work domains positively.

When adjusting for other covariates, subjects who regularly

exercised were more likely to rate the impact of WFH on their

psychological status (Q3) positively. A trend in the same direction

was obtained for the impact on lifestyle (Q1). Stopping to pursue

hobbies or pastimes during the WFH period made 5 times more

likely a rate of negative impact on Q3. However, compared to the

group of respondents with no habit of hobbies and pastimes, those

who stopped their activities were about 4 times more likely to rate

the WFH’s impact on Q3 positively.
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TABLE 2 Bivariate association of socio-demographic, individual, familiar and individual organizational factors with life dimension and work dimension.

p-value in the bivariate analysis

Factors Q1a

(lifestyle
and health)

Q2a (sleep
quality)

Q3a

(psychological
status)

Q4/5a (family
and friends)

WEMb (work
experience)

Gender 0.80 0.37 0.12 0.33 0.95

Age group <0.001§
<0.001§ 0.14 0.02§ 0.32

Living alone 0.27 0.009§
<0.001§ 0.36 0.32

Children at home for >6 months 0.46 0.08 0.32 0.57 0.80

Macro-region of residence 0.13 0.19 0.20 0.01 0.11§

Size of the city of residencec 0.04§ 0.01 0.02 0.10 0.008

Size of the house 0.11 0.13 0.04 0.05 0.03

Availability of a fixed workstation at home 0.75 0.08 0.15§ 0.001§
<0.001§

Frequency of sharing the work room at home 0.03§ 0.02§ 0.01§ 0.002§ 0.002§

Assistance to cohabitants 0.17 0.02 0.04§ 0.45 0.26

Assistance to non-cohabitants 0.63 0.41 0.11 0.09 0.02§

Time to get from home to work <0.001§
<0.001§ 0.001§ 0.006§

<0.001§

Number of days of work in presence 0.001§ 0.005 0.02 0.02 <0.001§

Graduation 0.13 0.13 0.02§ 0.06 0.03

Professional profile 0.12 <0.001§ 0.01 0.12§ 0.002§

Sedentary lifestyle <0.001§
<0.001§

<0.001§
<0.001§

<0.001§

Vigorous physical activity <0.001§
<0.001 0.003 <0.001 0.006

Moderate physical activity 0.006§ 0.01 0.02§ 0.004 0.002

Habit of walking 0.02 0.23 0.44 0.62 0.62

Hobbies/pastimes <0.001§
<0.001§

<0.001§ 0.002§ 0.002

aUnivariable multinomial logistic regression.
bEither Nonparametric ANOVA or Wilcoxon test.
cThe bold character highlights variables associated with all the indicated items based on p ≤ 0.10.
§Variables included in the final multivariable model for each item.

Lack of changes in the sedentary lifestyle significantly prevented

a positive rating on all the life domain dimensions. Furthermore,

subjects whomuch increased their sedentary lifestyle were 2.6 times

more at risk than subjects who decreased of negatively evaluating

the impact on the quality of interpersonal relationships within the

family and the network of friends.

Respondents who lived alone during the WFH were more

likely to rate the impact on their quality/quantity of sleep

and psychological status negatively. Considering also weak

significances, a frequent sharing of the work room had a negative

impact on all the aspects of the life and work domains (see also

the following sub-section). Subjects who had the highest number

of office days during WFH were less likely to rate the impact on

lifestyle, eating habits and state of health positively.

3.6. Factors associated with changes in the
perception of the work experience:
multivariable regression analysis

In order to disentangle specific individual, familiar and

individual organizational factors influencing the way work

experience was perceived, Q1-Q5, as summary indices, were

excluded from the logistic analysis of WEM determinants despite

the significant association of all of them with WEM. In slightly

more detail, a significantly increasing median value of WEM along

the three classes of negative, none and positive impact of WFH on

Q1-Q3 and Q4/5 was found (p = 0; all the pairwise comparisons

were significant, p = 0).

According to the estimated proportional odds logistic model,

the availability of a work room (OR: 1.56, 95%CI: 1.12-2.18), any

time > 15 minute to go from home to the office (ORs: from 1.87 to

3.96), being amember of the administrative staff compared to being

a researcher (OR: 2.32, 95%CI: 1.42-3.88), the need to assist a non-

cohabitant person (OR: 1.36, 95%CI: 1.01-1.85) and living on one of

the major Islands compared to live in the North of Italy (OR: 2.04,

95%CI: 1.23-3.41) were significantly associated with amore positive

assessment of the WFH impact on work experience. On the other

hand, subjects who increased their sedentary lifestyle (ORs from

0.26 to 0.40), those who had to often share the work room (OR: 0.56,

95%CI: 0.39-0.81) and those who had the highest number of office

days during WFH (OR: 0.62, 95%CI: 0.40-0.93) were more likely

to rate the impact of WFH negatively. See Supplementary Table 3

for a complete list of results, where the reported ORs refer to the
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outcomes high WEM versus a lower WEM, according to the R’s

parameterization of the model.

4. Discussion

Albeit with some distinctions, working from home has been

extended in the Italian Public Administration for about 18 months

after the beginning of the pandemic. Unlike other studies that

focused on lockdown periods, we investigated how the whole

experience of working from home has affected a few aspects

that define the perceived quality of life (29) such as lifestyle and

health status, quality of sleep and psychological status, quality

of interpersonal relationships within both the family and the

network of friends, and work experience in a community of

knowledge workers. Research workers in particular, as they act

mainly on non-material processes, apply subjective judgment to

tasks and have large autonomy in organizing their work, should

ideally have been better prepared than other categories of workers

to deal with remote work. Despite this, not even the world

of academic research seems to derive full benefits from smart

working. Although less studied than other work environments,

negative effects such as isolation, loss of feedback and collegial

reinforcement, inadequate communication, lack of opportunities

for skills development and even lower work efficiency have been

highlighted in this environment as well (30, 31).

In our sample, the results on the life domain were characterized

by the prevalence of a self-reported positive or very positive

perception. The CNR does not have family support tools other than

economic subsidies, such as company kindergartens or after-school

facilities, except at an isolated and local level. Tools to promote

individual well-being are also lacking. Considering also the rigidity

of work organization before the pandemic, the prolongation of

WFH seems to have made up for the lack of adequate policies,

as well as playing the primary role of preventing contagion. It is

interesting to note how our result differs from the survey by Cellini

and colleagues (14), which showed that in spring 2020, 80% of

CNR respondents did not consider the possibility to work from

home as one of the main positive aspects of the WFH. However,

to the question “Do you think having worked in smart working

in exceptional conditions may have influenced your perception of

smart working?” 39% of that sample answered Probably yes and

27%Certainly yes. The comparison, albeit indirect, between the two

studies supports our assumption that by analyzing perceptions over

the medium term, we can obtain a different picture than what is

reported by the literature referring to lockdown periods only. This

is also testified by the fact that currently just under 75% of staff

have signed an individual agile working agreement against 54% of

CNR respondents from the study by Cellini and colleagues who

in spring 2020 reported are planning to apply for an extension of

the smart-working at the end of the pandemic (probably yes, 32%;

surely yes, 22%).

Except for gender, nearly all socio-demographic, individual,

family and organizational factors were associated in bivariate

analyses with the reported perceptions. As highlighted in Section

3, a few factors were associated with all the items investigating the

life domain, also after adjustment for other covariates. The four

most important factors were: the time taken to get from home

to work (socio-demographic factor), the frequency of sharing the

work room at home (individual organizational factor), changes in

hobbies/pastimes and in sedentary habits (individual factors).

Reducing travel times is a well-known beneficial effect of smart

working because, in addition to reducing costs, it allows for better

management of work and family time, and the availability of more

free-time. In our sample, 50% of respondents took more than 30

minutes to go from home to work, 17.5% at least 60 minutes

and only 30% used public transport or walked. In general, to

translate these positive aspects for Italian employees into reality,

it is necessary that there should be investments in technological

infrastructures especially in the smaller urban centers (Italy ranked

24th in DESI 20191). In (14) it has been show that about 1 in 5

CNRworker in the sample complained about too slow connections,

overloading of lines which prevented continuity of work and

inability to remotely access own pc in the office. Furthermore, it is

necessary that the time not spent in commuting does not translate

entirely into additional working time, negatively affecting the work-

life balance. The fact that part of the saved timemay go directly back

to the employer in the form of additional work time has already

been proved a benefit to employers (10, 14, 32).

Among the individual organizational factors, a high frequency

of work room sharing is associated with a perceived negative

impact on all life domain issues, especially psychological status. The

frequency of sharing was significantly associated with the presence

of children in the house for at least 6 months during the WFH

period, and with the number of children. Italy indeed is one of the

European countries where schools were closed for the longest time

(33). As expected, subjects with two or more school-age children

(then experiencing remote learning and/or daycare closures, 25.3%)

had to share the work room more often than others.

The important role played by leisure time activities on health

and quality of life (34, 35) even more during the pandemic (36–

38) is well-known. In our survey, we took into account changes

in habits and frequency of physical activity, hobbies/pastimes

and sedentary lifestyle in general. In the sample, be engaged in

hobbies/pastimes and exercising were two important explaining

factors of the positive impact on the life domain ofWFH. Increased

sedentary lifestyle was reported during COVID-19 lockdowns (37)

due to social distancing and isolation policies. In our sample, almost

half of the subjects (48%) reported increased sedentary lifestyle

over a much longer period. As for health, institutional training at

CNR focuses mainly on job security and during the WFH period,

on working from home safety standards. Our results suggest the

need for continuous training policies that promote physical and

mental health by countering the tendency to sedentary lifestyles

(39, 40) even with specific programs, as recommended during

COVID-19-related restrictions on physical activity (41).

Changes in sedentary lifestyle were significantly associated

with gender: in our sample women more than men significantly

decreased their sedentary lifestyle. However, significantly fewer

women than men were able to maintain previous hobbies and

pastimes during the WFH period. Moreover, less women than men

were used to vigorous or moderate physical activity. It would seem,

1 https://digital-strategy.ec.europa.eu/en/library/digital-economy-and-

society-index-desi-2019
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therefore, that working from home has meant that women devoted

more time to home and family. Although many studies have shown

that the family burden increased for women who had to work from

home, with lower satisfaction with their work-life balance (42, 43),

in our sample we did not find gender differences in the reported

perceptions. The frequency of sharing the work room, which can

be considered one of the evident elements of the overlap between

work and family life, was not associated with gender. Although not

directly addressed in this study, this lack of gender difference could

be due to the increased involvement of fathers in childcare and

homeschooling activities highlighted by several studies conducted

during the pandemic (42, 44). After the experience lived during the

WFH period, the maintenance on a large scale of flexible forms

of work without their use penalizing the worker’s career could

in general favor greater adherence to company policies for the

reduction of family conflicts, commonly underused by fathers even

in organizations where these policies are more developed (45).

These elements must be taken into account in planning the CNR’s

gender equality strategy. As gender differences can be masked in

our study by other considered factors, it is necessary to better

understand whether the increased flexibility in work corresponds to

a real improvement in gender equality. Women could indeed gain

more, from both the flexibility in their work and a more balanced

distribution of family burdens (46). This could have a positive

impact on children’s wellbeing as well (47).

Although to a slightly lesser extent, the impact on work

experience was also positively assessed. Apart from the selection

bias issue, the overall positive impact on both the domains could

also be an effect of the longer perspective of the study, as any

perceived deterioration in quality of life and work experience due

to the exceptional initial conditions has probably already been

overcome. Similarly, the difficulties associated with low digital

skills should have been overcome by now. The 7 items of the

work domain investigated some well-known critical issues of

WFH such as coordination and cooperation among workers (i-

ii), relationship with the management (iv), work isolation (iii) and

flexibility (vi-vii) which can interact with the work-life balance

(8). The fact that relationships with superior and colleagues and

participation in the work context were the items with the highest

frequency of negative responses testifies to isolation as an aspect

of concern for smart working. This was already noted in the

relevant literature (48) but cannot be taken for granted as it

is strongly related to the attitude of the single individual (49).

The aspect of isolation also emerged in the study of Cellini and

colleagues, but was attributed to the exceptional conditions of the

beginning of the pandemic. In our study this aspect is confirmed

as of general relevance. In our sample, researchers significantly

less often than others reported a positive impact on participation

in the work context and on relationships with colleagues. The

perceived isolation can negatively affect knowledge sharing, future

cooperation and overall work engagement (50, 51). To prevent this,

policies aimed at strengthening inclusion should be implemented.

During the pandemic period, the CNR organized online training

sessions on the general topics of COVID19, best protection

practices and vaccination. This activity also had the objective of

reducing isolation by sharing the expert knowledge of colleagues

on a topic of general interest. Scheduling similar activities on a

regular basis can help maintain a sense of community. In addition,

specialized training should be conducted for leaders focusing on

how to support the workforce, connect employees and strengthen

a sense of belonging to the CNR community. Until now, in fact,

training for executives has mainly focused on regulatory aspects.

Work engagement is negatively correlated with burnout (52), a

specific phenomenon of the occupational context traditionally

studied among health care workers and helping professions (53)

and widely studied also among teachers, professors and academic

staff since the end of the last century (54, 55). Emotional exhaustion

is generally considered the core of the burnout concept, as a

response to excessive work demands that run out the worker’s

emotional resources (56). In our sample, the work experience

measure was positively correlated with all the items of the life

domain suggesting a higher risk of burnout for subjects rating

negatively the impact of WFH on life or work domain. A frequent

sharing of the work room is one of the factors negatively affecting

the work experience as well as the life domain in our sample, and

one of the factors affecting emotional exhaustion in academic staff

(57). Other related factors intervened on the perception of work

experience. In fact, the availability of a room in which to work

permanently favored a positive evaluation, being associated in our

sample with a less frequent sharing of the work space with other

family members. When a worker has to choose between ordinary

ways of working and a flexible form of work, these family and

individual organizational aspects must not be underestimated.

This study has several limitations, first of all the self-reported

nature of the perceived impact of WFH. Second, as in several

studies conducted at the beginning of the pandemic (e.g., (58, 59))

or even later (60), we asked colleagues to report pre-pandemic

habits and sensations and therefore our study is also subject to

the problem of recall bias. Retrospective questionnaires can be

useful when other studies are not feasible, but only a few studies

have validated the use of retrospective questionnaires in specific

situations, (e.g. (61, 62)). In this study, the fact that recall bias

may have resulted in removing initial negative effects due to the

health crisis more than working from home was, in reality, an

intended effect. However, the long period of time that has passed

since the outbreak may have affected the memory of previous

everyday life and this may have led to the prevalence of the no-

impact option. Third, the study population consisted of a self-

selected group of employees. Subjects who positively perceived

the period of forced WFH both personally and at work, may

have had greater motivation to join the survey. This can partly

explain the lower participation of technical and administrative staff,

whose tasks can only partially be performed remotely. Fourth,

the response rate was only around 10%. From the point of view

of the employee-employer relationship, it cannot be excluded

that the low participation in the survey was also caused by a

perception of employer control despite all the guarantees that the

research group tried to give in terms of privacy and purposes

of the investigation, as described in section 2.3. Since the survey

was launched immediately after the regulation of smart working

by the CNR (BoD resolution no. 203 of 21 December 2021)

we nevertheless believe that the compilation was not influenced

by fears or expectations regarding impacts of the survey on

organizational prospects. Fifth, we administered the survey in a
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single research center, and therefore some results may depend on

the specific organizational framework and therefore, cannot be

generalized tout court to other knowledge worker communities

nor, least of all, to other sectors of the Italian public administration.

Sixth, the use of an ad-hoc questionnaire does not allow comparison

with other similar studies. There is also the possibility that some

factors of interest were not included in the survey. Income, for

example, has not been included for privacy reasons, however

age and occupational profile can be considered together as an

approximation of earned income. Furthermore, given the length of

the questionnaire, we were unable to investigate in detail the aspects

related to physical activity and hobbies/pastimes. Finally, the

impact on the life domain was explored with single item questions

rather than by using a validated quality of life questionnaire. The

work experience measure developed in this study may not have

fully captured the most critical issues to work activity. The life and

work dimension measures were highly associated each other, which

may explain the presence of almost the same predictors across

the models.

The study has also important strengths. First, almost all the

respondents completed the questionnaire in full, making it possible

to verify in depth the consistency of the answers given. Second,

the ability to confirm the self-reported behaviors on lifestyle, sleep

quality and psychological status with objective measures based on

the clinical questionnaires.

The results presented are in line with expectations, with some

exceptions such as lack of gender differences. However, the fact that

some factors together drive all the reported perceptions lends some

strength to our results. Therefore, this study can provide general

suggestions for working contexts in which adequate company

policies for work-life balance and support for smart workers’

wellbeing are still lacking.
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