
TYPE Original Research

PUBLISHED 10 April 2025

DOI 10.3389/fpubh.2025.1526885

OPEN ACCESS

EDITED BY

Angela Stufano,

University of Bari Aldo Moro, Italy

REVIEWED BY

Anabel Camacho Avila,

Autonomous University of the State of

Morelos, Mexico

Javier Garcia Rivas,

Autonomous University of the State of

Morelos, Mexico

*CORRESPONDENCE

Antonella Bodini

antonella.bodini@cnr.it

†These authors share first authorship
‡Deceased

RECEIVED 12 November 2024

ACCEPTED 25 March 2025

PUBLISHED 10 April 2025

CITATION

Mincarone P, Leo CG, Fusco S, Garbarino S,

Guarino R, Rissotto A, Tumolo MR, Ponzini G,

Scoditti E, Sabina S and Bodini A (2025) Mental

health and social relationships shape the

work-from-home experience: lessons from

COVID-19 pandemic.

Front. Public Health 13:1526885.

doi: 10.3389/fpubh.2025.1526885

COPYRIGHT

© 2025 Mincarone, Leo, Fusco, Garbarino,

Guarino, Rissotto, Tumolo, Ponzini, Scoditti,

Sabina and Bodini. This is an open-access

article distributed under the terms of the

Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in

other forums is permitted, provided the

original author(s) and the copyright owner(s)

are credited and that the original publication

in this journal is cited, in accordance with

accepted academic practice. No use,

distribution or reproduction is permitted

which does not comply with these terms.

Mental health and social
relationships shape the
work-from-home experience:
lessons from COVID-19
pandemic

Pierpaolo Mincarone1†, Carlo Giacomo Leo2†, Stanislao Fusco3,

Sergio Garbarino4, Roberto Guarino2, Antonella Rissotto3,

Maria Rosaria Tumolo5, Giuseppe Ponzini1‡, Egeria Scoditti2,

Saverio Sabina2 and Antonella Bodini6*

1Institute for Research on Population and Social Policies, National Research Council, Brindisi, Italy,
2Institute of Clinical Physiology, National Research Council, Lecce, Italy, 3Training and Welfare Unit,

National Research Council, Roma, Italy, 4Department of Neurosciences, Rehabilitation,

Ophthalmology, Genetics and Maternal-Infant Sciences, University of Genova, Genova, Italy,
5Department of Biological and Environmental Sciences and Technology, University of Salento, Lecce,

Italy, 6Institute for Applied Mathematics and Information Technologies “E. Magenes”, National Research

Council, Milan, Italy

Background: The great “work-from-home experiment” prompted by the

pandemic has left an indelible mark both at the individual level—shaping

expectations around life, work, and career—and at the organizational level.

Evidence suggests that organizational success and performance are highly

dependent on employee health and well-being, which contribute to higher

productivity and engagement.

Aim: This study aims to (1) examine the association between changes in

depression severity and the work experience evaluation given by the sta� of a

large Italian research institute at the end of the forced telework period, and (2)

explore the literature to link our findings to relevant recommendations for amore

sustainable model of “new normal” work practices.

Methods: A retrospective evaluation of validated health-related instruments was

conducted following an 18-month period of enforced home working. In two

subgroups defined by pre-pandemic depression severity (as assessed by the

9-item Patient Health Questionnaire), a multiple logistic regression analysis was

conducted, adjusted for the influence of various individual, organizational, and

psychophysical factors. Subgroup analysis was performed to explore potential

di�erences in predictors of negatively perceived work experiences.

Results: Pre-pandemic depression severity was not associated with perceived

work experience (p = 0.60). In the subgroup of 244 participants with a

pre-pandemic 9-item Patient Health Questionnaire total score of >4 (mild or

greater severity), themain predictors of a negative work experiencewere a failure

to reduce depression severity to the minimal level (aOR: 5.3, 95% CI: 2.23–14.29)

and negative changes in interpersonal relationships within the family or among

friends (aOR: 6.55, 95% CI: 3.05–14.78). In the subgroup of 489 participants with

a pre-pandemic total score of ≤4 (minimal severity), the main predictors of a

negative work experience were increased depression severity above the minimal

level (aOR: 5.35, 95% CI: 2.74–10.64) and negative changes in interpersonal

relationships within the family or among friends (aOR: 9.22, 95% CI: 5.16–17.00).

The e�ect of worsened depression severity was modified by the availability of a

dedicated workspace at home.
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Conclusions: These findings underscore the need for workplace interventions

targeting not only clinical but also subclinical depression, with special attention

to remote workers. Such e�orts can benefit both individual well-being and the

broader work environment. The importance of interpersonal dynamics within

family and social networks was also confirmed, reinforcing the need for a

work-life balance culture embraced by both employers and employees.

KEYWORDS

forced work from home, healthy lifestyle, new normal, physical andmental health, work

experience measure, family-to-work conflict, work-life balance

GRAPHICAL ABSTRACT

Graphical representation of risk factors (red) and protective factors (green) for a negative work experience for each subgroup.

1 Introduction

The widespread adoption of remote work, one of the most

significant organizational changes resulting from the COVID-19

pandemic (1), has revealed public attitudes toward this work

arrangement (2). As anticipated by media outlets (3) and reflected

in surveys (2), the gradual decline of the pandemic has not led to

the elimination of remote work. On the contrary, organizations and

workers are currently exploring diverse methods to establish a “new

normal” that incorporates remote work practices (4, 5).

The potential impacts of remote work extend beyond

the workplace into personal life domains, as the increased

organizational flexibility and reduced commuting time associated

with remote work can enable more family time, more personal

time, healthier lifestyles. This setup creates more opportunities

for employees to adopt healthy habits and engage in recreational

activities, ultimately helping to reduce work-related stress (6).

Furthermore, remote work enables employees to better synchronize

working hours with family responsibilities, potentially decreasing

time-based conflicts (7). The pandemic has indirectly made these

opportunities widespread, setting the stage for leading employees

to reassess their lives and their work based on how well it

aligns with their desired lifestyles (8). Therefore, the so-called

“great work-from-home experiment” (9) brought about by the

COVID-19 pandemic provided a unique chance to examine how

lifestyle, health, and social relationship changes can shape the

work experience.

The effects of working from home on individual well-being,

work-family conflict and job satisfaction have been predominantly

studied in subjects who were able to voluntarily select this working

modality. Instead, the pandemic has forced teleworking and this

has even prompted a review of traditional models of studying

work-family conflict (10), or to interpret the results of the models

differently in light of the peculiarity of the situation (11).
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As social distancing was imposed in addition to the

requirement to work from home, workers experienced a reduction

in both of their main resources for managing work-related stress:

work-related social support (colleagues, supervisors) and non-

work-related social support (family and friends). Given that social

interactions play a fundamental role in the acquisition of personal

resources, according to the conservation of resources theory the

depletion of social relationship can yield emotional exhaustion,

stress, and reduced job engagement (12, 13). Non-work social

support in particular could be more strongly related to general

health and well-being than to specific work-related strains (12, 14).

A large body of literature demonstrates that health and

well-being are critical factors for individual job performance,

organizational success (15), and work engagement (16). The close

interconnection between mental health and work is particularly

well-documented, even among academic professionals (17). Recent

estimates indicate that on average 12% of adults have experienced

depression at some point in their lives (18), a condition that

profoundly impacts work productivity through both absenteeism

and reduced work participation and functioning (19–21). Increases

in mental health issues have been reported among workers who

typically worked in offices prior to the pandemic but were required

to work from home due to government or company policies (22,

23), with studies suggesting the persistence of these effects over

time (24).

In this data-driven study we aimed to examine the association

between changes in self-reported depression severity and ratings

of work experience collected via an online survey among the staff

of the Italian National Research Council (CNR), the largest public

research institution in Italy. The survey was conducted at the end

of the 18-month period of forced remote working and just before

the regulated ordinary introduction of voluntary smart working, to

collect information on health and lifestyle changes that may have

occurred in a work context that had essentially never experienced

remote working before. The main changes that emerged in health

and lifestyle have been described in our previous studies (25–

27). Here we build on those findings with a focus on changes in

depression severity. This study aims to understand whether and

to what extent these changes have influenced the perception of

the work experience in those 18 months. In particular, planned

subgroups analyses based on pre-pandemic depression severity

were considered to provide a more differentiated assessment of the

predictors of the perceived experience. Furthermore, we explored

the literature to link our findings to relevant recommendations for

a more sustainable model of “new normal” remote work practices.

2 Material and methods

2.1 The study

The survey was based on a retrospective assessment using

validated health-related instruments. 748 individual validated

questionnaires were collected online from CNR fixed-term or

permanent workers who had been hired at least 6months before the

pandemic. In addition to considering socio-demographic variables

and factors at the individual and familiar level potentially impacting

the remote working experience, the survey extensively explored

health-related aspects relevant to work performance. Diet, sleep

quality and depression symptoms were investigated in detail using

the Italian version of self-reported screening tools validated for

the general population: The Mediterranean Diet Adherence Score

(MEDAS) (28), the Pittsburgh Sleep Quality Index (PSQI) (29, 30),

the Epworth Sleepiness Scale (ESS) (31–33), and the full Patient

Health Questionnaire (the 9-item depression module, PHQ-9, and

the single item asking for the degree of difficulty that any of the

problems eventually checked out in the PHQ-9 brought to the

work, personal and social spheres) (34–37). Employees were asked

to fill in these questionnaires referring to both before and during

the WFH period.

The impact of remote working on the work experience was

investigated using an ad hoc developed and already validated

one-dimensional measure, the Work Experience Measure (WEM)

(25). The WEM score represents the mean of 7 items on a

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

(very positive impact). The items explore the perceived impact

of WFH on the ability to take initiatives and propose solutions

in the workplace, the participation in the working context, the

relationship with colleagues and superiors, the quality of work,

and the organization and management of personal environment,

workspace and working time.

2.2 Ethical issues

The ethical approval was provided by the CNR Research

Ethics and Integrity Committee (Ethical Clearance 0078918/2021).

To ensure anonymity for colleagues, the implementation of the

questionnaire and data collection were outsourced to an external

company (eResult S.r.l., acting as a processor in accordance with the

European General Data Protection Regulation 2016/679). Access to

the survey was restricted exclusively to CNR staff through a unique

token system. This token was provided solely via video (and not

as plain text) to individuals who, through the institutional mailing

system, expressed their interest in participating. eResult S.r.l. stored

the email addresses and tokens separately from the questionnaire

responses, retaining them only for the duration of the survey

to prevent duplicate submissions. The raw response database—

comprising solely pseudonymous survey responses—was then sent

to the two authors authorized to process personal data for statistical

analyses (AB, ES). Data transfer was protected using asymmetric

encryption with dual public/private keys via an SSH File Transfer

Protocol, secured by a username and password. Further details are

provided in (25).

2.3 Variables of interest

For the purposes of this analysis, we focused on the binary

outcome of negative (1 ≤ WEM < 3) vs. positive (3 ≤ WEM ≤

5) impact of WFH on the work experience.

To better describe the changes that occurred during the period

of WFH in MeDAS, PSQI, and PHQ-9 total scores, we introduced

meaningful categorical changes for each indicator. Since excessive

daytime sleepiness was reported by only the 5.4% of participants
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before the pandemic (a proportion significantly reduced to 3.1%

during the WFH period, McNemar test p-value of 0.007), the ESS

was not considered in this analysis.

For sleep or depressive disorders, relevant changes were defined

by referring to the normative thresholds of the two scales (26, 27).

The choice of the lower normative thresholds for both the PSQI

and PHQ-9 total scores was aimed at bringing together without

distinction all the participants who could present indications

of possible disorders, because discussion of cases with possible

clinical implications was beyond the scope of the study. For

interpretative convenience, we will use the terms “improvement”

and “worsening” exclusively to indicate the passage through the

thresholds. Instead, in the case of MEDAS, we considered the

failure to increase the score as a single negative change in eating

habits (see Supplementary Table 2).

Regarding the single-item question in the PHQ, 92.8% of

the 613 participants who checked off any problems both before

and during the WFH period reported that these problems made

somewhat difficult (and no more) to do their work, take care

of things at home or get along with other people. Therefore, in

this analysis the categorical variable indicating the four possible

combinations of absence (Not difficult at all) and presence (any

of the other possible answers) of difficulty (before vs. during) was

considered for those 613 participants.

Among the psycho-physical indicators we also considered

weight change, changes in sedentary lifestyle and in the engagement

in hobby/pastime, and the perceived impact of WFH on the

interpersonal relationships within the family and the network of

friends (see Supplementary Table 3).

2.4 Statistical analysis

The analysis was conducted on 733 (of 748) participants with

complete data. The two subgroups of participants defined by

pre-pandemic depression severity were the subgroup “Minimal”

consisting of 489 participants with minimal depression severity

(PHQ-9 ≤ 4), and the subgroup “Mild+” including 244

participants withmild ormore severe depression (PHQ-9> 4). The

chi-square test with normal-based analysis of residuals was used

to assess the association of the above defined categorical variables

with the impact of WFH on the work experience and to identify

those specific cells contributing the most to the results. Having

established the association between the variation of PHQ-9 and

the evaluation of the impact of WFH on the work experience

in both subgroups, a simple moderation analysis was carried in

each subgroup to test whether the direction and strength of the

relationship are influenced by the socio demographic variables,

work-related factors (profile, commuting time, number of days

in presence), family factors (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), individual organizational

factors related to the working space available in the home, and by

health-related factors.

Finally, multiple logistic regression analysis was used to

examine the statistical significance of the association between

health-related variables and the impact on the work experience after

adjusting for the influence of the other individual, familiar and

organizational factors. Any variable with at least weak significant

association (p ≤ 0.20) was included in the initial multiple logistic

regression model. Given the overlap of the single-item question of

the PHQ with the dependent variable, the related data were not

considered in the regression analyses. A backward model selection

based on AIC was carried out. Multicollinearity was assessed by

computing the variance inflation factor.

All analyses were performed using the statistical software

R and the packages available therein (38). Model diagnostics

were computed using the R packages car (39), pROC (40), and

ResourceSelection (41).

3 Results

3.1 General characteristics of subgroups

The general demographic and working characteristics of the

study population have been presented in (25–27) and summarized

in Supplementary Table 1 for ease of consultation.

Nearly a third of the participants (29.1%) reported an overall

negative impact (1≤WEM<3) ofWFHon the working experience.

In Table 1 the Minimal and Mild+ subgroups are compared

with respect to the main socio-demographic and professional

characteristics. The percentage of participants for whom the impact

of WFH on their work experience was negative (WEM < 3)

was not significantly different in the two subgroups (29.7% vs.

27.5%, p = 0.60). Among the individuals in the Mild+ subgroup

there are significantly fewer participants over 60 years of age,

more women, more technicians and fewer researchers than in the

Minimal subgroup.

3.2 Bivariate analysis in subgroups

The entire bivariate analysis in subgroups is reported in

Supplementary Table 4.

3.2.1 Minimal subgroup
Of the 489 participants in the Minimal subgroup (pre-

pandemic PHQ-9≤ 4), 145 (29.7%) reported a negative assessment

of the impact of WFH on work experience. All health-related

variables show significant associations with the outcome. The

analysis of residuals highlights that a negative impact on work

experience is significantly more frequent among participants

showing worsened depression (56.7% compared to 21.7% of

participants who remained at the pre-pandemic level), worsened

sleep quality (48.5% vs. ≤ 28.6%), a non-increased adherence to

the Mediterranean diet (33.7% compared to 24.0% of those who

increased it by even one point), an increase in weight (37.0% vs. ≤

26.0%), in sedentary lifestyle (41.4% vs.≤ 20.7%), a negative impact

of WFH on interpersonal relationships within family or network of

friends (73.4% vs. 19.2%), and among those who lost hobbies and

pastimes (50.1% vs. ≤ 29.1%). Finally, among those participants

who reported that the presence of depressive symptoms brought

some difficulties in their work, personal or social spheres during the
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TABLE 1 Comparison of the two subgroups with respect to the main socio-demographic and professional characteristics.

Factors Response
options

Minimal subgroup
489 participants

Mild+ subgroup
244 participants

p-value∗

Work environment Perceived impact of WFH on

the work experience

Positive (WEM ≥ 3) 344 (70.3%) 177 (72.5%) 0.60

Negative (WEM<3) 145 (29.7%) 67 (27.5%)

Professional profile Technician 96 (19.6%) 63 (25.8%) 0.05

Administrative 44 (9.0%) 31 (12.7%)

Technologist 51 (10.4%) 25 (10.3%)

Researcher 298 (61.0%) 125 (51.2%)

Demographic Age ≤39 years 58 (11.9%) 29 (11.9%) 0.02

40–49 190 (38.9%) 81 (33.2%)

50–59 168 (34.3%) 110 (45.1%)

≥60 73 (14.9%) 24 (9.8%)

Gender Male 228 (46.6%) 83 (34.0%) 0.001

Female 261 (53.4%) 161 (66.0%)

Macro-region of residence North 155 (31.7%) 84 (34.4%) 0.40

Center 179 (36.6%) 76 (31.2%)

South 110 (22.5%) 55 (22.5%)

Islands 45 (9.2%) 29 (11.9%)

Living alone Yes 67 (13.7%) 37 (15.2%) 0.67

No 422 (86.3%) 207 (84.8%)

∗Chi-square test.

WFH, the percentage of a negative impact on the work experience

is significantly higher. This occurs regardless of pre-pandemic

conditions (≥50.0% vs. ≤20.7%). It should be underlined that

96.6% of the participants who reported the disappearance of these

difficulties during the WFH period also reported a positive impact

on their work experience.

The moderation analysis showed that the association

between worsened depression and negative work experience was

significantly stronger when subjects lived in a small house (see

Supplementary Figure 1). No other moderating effects were found.

3.2.2 Mild+ subgroup
Of the 244 participants with complete data in the Mild+

subgroup, 67 (27.5%) resulted in a negative assessment of the

impact of WFH on work experience. This proportion is not

significantly different from that observed in the Minimal subgroup.

The analysis of residuals highlights that the fraction of participants

who reported a negative impact on work experience is significantly

lower among those improving their depressive condition,

compared to participants who remained in the same condition

(10.4% vs. 35.3%). Even in this subgroup, the frequency of negative

impact on the work experience is significantly higher among the

individuals reporting difficulties due to depressive symptoms in

daily activities during the WFH period (≥35.7% vs. ≤20.9%).

Unlike the Minimal subgroup, there is no significant

association between the assessed impact of WFH on work

experience and the changes in adherence to the Mediterranean

diet (p = 0.48). The association with changes in sleep quality is

only weak (p = 0.053), with a similar trend to that reported for

the Minimal subgroup. The percentage of the negative outcome

is indeed highest among participants who have worsened their

condition from good to poor sleep quality (52.9% vs. ≤29.7%),

but these participants are only 17. In the Mild+ subgroup, the

outcome is only weakly associated with the change in weight (p =

0.11), while the significant association with the change in sedentary

lifestyle already highlighted in the Minimal subgroup is maintained

(p = 0.002). Even in the Mild+ subgroup, the negative outcome is

significantly more frequent among participants with an increased

sedentary lifestyle (37.3% vs. ≤ 17.5%) and among those reporting

a negative change in the interpersonal relationships within family

or friends (59.2% vs. 19.5%). Finally, the analysis of residuals

suggests that individuals who engaged in hobbies and pastimes

during the WFH period (in continuity with the past or for the first

time) less frequently than the others reported a negative impact on

the work experience (≤22.8% vs. ≥43.6%).

No moderation effect was found in this subgroup.

3.3 Multiple logistic regression analysis in
subgroups

The graphical summary of the results of the multiple

logistic regression analysis in the two subgroups is presented in

Graphical abstract.

3.3.1 Minimal subgroup
A preliminary multiple logistic regression model included

variables from individual, familiar, and individual organizational
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factors such as commuting time, macro-region, size of the

municipality of residence, professional profile, number of days

of work in presence, availability of a fixed work-room at home,

frequency of sharing the work-room (p < 0.05), and size of the

house (p= 0.12). The included health-related variables were weight

change, changes in sedentary lifestyle, changes in engagement in

hobbies and pastimes and the variables expressing changes in

MEDAS, PSQI and PHQ-9 as indicated in Supplementary Table 4.

A sensitivity analysis on the levels of the considered factors led to

the definition of a slightly more parsimonious model with seven

predictors, as described in Table 2. Five of them (availability of a

fixed work-room at home, commuting time, changes in sedentary

lifestyle, professional profile, and macro-region of residence) have

been already evidenced in Bodini et al. (25) as relevant individual,

familiar, and individual-organizational factors influencing lifestyle

and work experience during the WFH period. Two health-related

factors are now highlighted: changes in depression severity and

changes in the interpersonal relationships within family or network

of friends. The interactions of these two variables with the other in

the main model were also examined. Only the interaction between

availability of a fixed work-room at home (“Yes”/“No”) and changes

in depression severity was significant (p < 0.05) and therefore

included in the model, as reported in Table 3. The goodness of fit

assessed with the Hosmer–Lemeshow test is good (p= 0.73) and an

excellent discrimination capability is estimated by the area under

the ROC curve (AUC = 0.8451, 95% CI: 0.8063–0.884 with the

DeLong method). The model was not affected by multicollinearity.

Although few covariates were significantly correlated, the variance

inflation factor did not raise significant concerns of collinearity.

3.3.2 Mild+ subgroup
The initial multiple logistic model included the following

variables: changes in depression severity (reduction of PHQ-9 to

≤4 vs. remaining at the level>4), living alone, need of assistance to

non-cohabitants, commuting time, professional profile, availability

of a fixed work-room at home, engagement in hobbies and pastimes

during the period of WFH (as from the bivariate analysis), changes

in sleep quality, changes in the interpersonal relationships within

family or network of friends, in weight, in sedentary lifestyle (p

< 0.05), graduation, the size of the municipality of residence

and number of days of work in presence (p ≤ 0.20). The main

effects of the final estimated model are reported in Table 4. Even

in this group, the variables related to variations in the severity

of depression and in interpersonal relationships within family

or network of friends are particularly significant. No significant

interactions were found. The model passed the Hosmer-Lemeshow

test for goodness-of-fit (p = 0.62), demonstrated an excellent

discrimination capability (AUC= 0.8523, 95%CI: 0.8027–0.9019 by

the DeLong method), and was not affected by multicollinearity.

4 Discussion

The main finding of our study is the statistical association

between even small changes in depression severity during the

WFH period and the perceived impact of enforced WFH

on work experience. This association is significant regardless

TABLE 2 Odds ratios (ORs) and 95% confidence intervals (CIs) of an

overall negative impact of WFH on the work experience (1 ≤ WEM < 3)

calculated by multiple logistic regression analysis in the Minimal

subgroup.

Variable OR 95% CI

Changes in interpersonal relationships within family or network

of friends

Null or positive 1.00

Negative 9.22 5.16–17.00

Changes in depression severity

Unchanged, PHQ-9 ≤ 4 1.00

PHQ-9 from ≤ 4 to > 4 5.35 2.74–10.64

Availability of a fixed work-room at home

Yes 1.00

No 2.32 1.19–4.49

Commuting time

≤15min 1.00

15–30min 0.62 0.33–1.16

>30min 0.22 0.12–0.42

Changes in sedentary lifestyle

Unchanged 1.00

Decreased 1.41 0.57–3.29

Increased 2.11 1.25–3.62

Professional profile

Researcher 1.00

Technologist 0.75 0.30–1.74

Administrative staff 0.47 0.17–1.20

Technical staff 2.35 1.28–4.35

Macro-region

North 1.00

Center 0.98 0.54–1.76

South 1.18 0.61–2.27

Islands 0.31 0.10–0.86

Interaction

Absent

Present 0.27 0.08–0.87

Significant ORs are shown in bold.

of pre-pandemic depression severity. Changes in interpersonal

relationships within family or friends also emerged as significant

factors in both subgroup analyses.

In their critical review of the literature, de Oliveira and

coauthors (42) recognize that studies on the relationship between

mental health and worker productivity only consider the most

common mental disorders and concluded that more high-quality,

longitudinal and causal inference studies are needed to provide

clear recommendations. Researchers and institutions are trying to

develop substantial recommendations and identify best practices.
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TABLE 3 Modification of the e�ect of availability of a fixed workroom at home and changes in depression severity in the minimal subgroup calculated by

multivariable logistic regression analysis in the Minimal subgroup.

Change in depression severity E�ect of changes in depression severity within the
strata of availability of a fixed work-room at home

Unchanged,
PHQ-9 ≤4

PHQ-9 from
≤4 to >4

Availability of a fixed

work-room at home

Yes 1 5.35 [2.72, 10.51] 5.35 [2.72, 10.51]

No 2.32 [1.2, 4.49] 3.3 [1.37, 7.92] 1.42 [0.53, 3.83]

Data reported as OR [95% CI] of an overall negative impact of WFH on the work experience (1 ≤WEM < 3).

WFH, working from home; WEM, work experience measure.

TABLE 4 Odds ratios (ORs) and 95% confidence intervals (CIs) of an

overall negative impact of WFH on the work experience (1 ≤ WEM < 3)

calculated by multiple logistic regression analysis in the Mild+ subgroup.

Variable OR 95% CI

Changes in interpersonal relationships within family and friends

Null or positive 1.00

Negative 6.58 3.05–14.78

Changes in depression severity

PHQ-9 from >4 to ≤ 4 1.00

Unchanged, PHQ-9 > 4 5.30 2.23–14.29

Habit of hobbies/pastimes during WFH

Yes 1.00

No 3.46 1.64–7.48

Professional profile

Researcher or technologist 1.00

Administrative or technical staff 0.14 0.03–0.54

Availability of a fixed work-room at home

Yes 1.00

No 1.85 0.84–4.01

Assistance to non-cohabitants

No 1.00

Yes 0.44 0.20–0.92

Living alone

No 1.00

Yes 2.08 0.84–5.12

Number of days of work in presence

≤60 1.00

>60 2.25 1.11–4.65

Significant ORs are shown in bold. No significant interactions were found.

WFH, working from home; WEM, work experience measure.

Several systematic reviews and meta-analyses have explored the

effectiveness of workplace interventions for diagnosed depression

or anxiety (43, 44). The Luv U Project developed several

recommendations for specific actions to be taken to advancemental

health in the workplace based on a review of best and promising

practices in US and the work of an Advisory Council (45, 46).

Recommendations include to measure employee mental health and

wellbeing outcomes. To develop an adequate quantitative process

for measuring mental health in the workplace is indeed the first

step toward the implementation and evaluation of corporatemental

health promotion programs beyond the support to primary care

interventions. This is also supported by WHO (19). Our study

suggests that successful workplace interventions should also target

subclinical conditions and that special attention should be given

to remote workers. Indeed, both before and during the pandemic,

over 90% of participants in our sample who exhibited symptoms

fell into the subclinical range. Although most respondents did

not show clinically important changes in PHQ-9 scores (i.e,

changes of at least 5 points, (97), several subjects (34.5%) reported

increased depression severity during the WFH period, typically

on the order of 1-4 points, and these even small changes appear

to have influenced the work experience. Health interventions

for depression could be effectively implemented digitally for

individuals with subclinical symptoms (47, 48), providing benefits

not only to the individual but also to the work environment. The

nine symptoms assessed by the PHQ-9 have been linked to both

absenteeism and presenteeism (49–51)—the loss of productivity

when workers are physically present but unable to perform at

full capacity due to physical, mental, or emotional strain (20,

21, 43). The pandemic has heightened presenteeism, introducing

the more invisible phenomenon of virtual presenteeism on a

larger scale (52, 53). Organizations should therefore establish best

practices to balance minimizing presenteeism—even in remote

work settings (54)—with the positive effects that work itself can

have on certain health conditions when conducted in supportive

environments (55). Beyond primary care interventions, addressing

workplace mental health requires shaping workplace cultures to

valuemental health and well-being, reducing stigma aroundmental

illness, enhancing the dissemination and accessibility of workplace

mental health information, providing training for managers, and

supporting flexible solutions that enable employees to perform

effectively (56). These measures can encourage workers to seek

empathy and support from colleagues and professionals (57–59).

Consistent with conservation of resources and self-determination

theories, a supportive work environment allows an ill employee

to maintain a level of productivity and also to proceed with the

recovery of physical or mental health (55). This presents a new

challenge: fostering a sense of belonging, social support, and a

collaborative work culture among workers who do not physically

share the same work and social spaces. Organizational climate

(beliefs and values) profoundly influences attendance behavior, and

an open question remains as to whether and how identification with

in-person work norms may evolve in virtual environments (60).

In the subgroup of participants with mild or greater depression

severity pre-pandemic, engagement in hobbies or pastimes was a
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protective factor against a negative work experience. Most of the

recovery from work-related stress and fatigue usually occurs off-

hours, between work shifts. Leisure time provides a wonderful

opportunity to engage in creative activities, social contact and

physical activity that contribute even more than passive rest to

reducing work-related stress, allowing the restoration of depleted

physical and psychological resources (61). Based on the Job

Demands-Resources model, leisure crafting was found to be

negatively related to emotional exhaustion in remote workers

(62, 63). Therefore, subjective proactive action plans including

hobbies can provide an alternative means for remote workers to

establish a psychological boundary between work and personal life,

compensating for the lack of physical separation and to improve

the work experience. Furthermore, hobbies also play an essential

role in maintaining a healthy balance (64), providing structured

activities that facilitate the identification of physical or virtual

spaces for relaxation and rejuvenation (65). Organizations can

leverage employees’ engagement in leisure crafting to help establish

or restore boundaries during remote work. Emphasizing the value

of meaningful leisure may be beneficial at the organizational level.

For example, companies can create frameworks that encourage

leisure crafting, such as providing financial support for diverse,

stimulating leisure activities (62).

Living alone also emerged in our study as a risk factor for

participants with mild or greater depression severity pre-pandemic.

This may reflect demographic characteristics: participants living

alone were predominantly women over 40 residing in large cities,

for whom social isolation may have had a pronounced impact.

For younger women, beginning their careers with remote work

may support family planning (66). Recent studies indicate that

Generation Z-values work flexibility and WFH options for work-

life balance, regardless of gender (67). Given that remote work

can exacerbate feelings of social isolation and loneliness, it is

crucial to implement strategies that enhance team connectivity

even in virtual settings (68). Informal virtual meetings have been

shown to promote inclusivity, psychological safety, and trust

among team members (69). Yet, excessive virtual meetings may

contribute to burnout or disengagement, underscoring the need for

a balanced approach (68). To mitigate these risks, it is important to

clearly articulate the purpose of each meeting to avoid perceptions

of increased workload (70). Moreover, mandatory ’Camera On’

policies should be carefully evaluated, as they can lead to mental

fatigue and contribute to burnout over time (71).

As mentioned, a negative impact of WFH on family and

friend relationships was strongly associated with a negative

work experience in both subgroups. This was expected, as the

shift to remote work can disrupt the delicate balance between

professional responsibilities and family obligations, presenting

challenges that shape the work experience (72). The vast pre-

pandemic literature on work-family conflict largely focused on

work-to-family conflict. However, pre-pandemic studies have

already highlighted the possibility of family-to-work but not work-

to-family conflict among remote workers (73, 74). Since family-

to-work conflict is an important predictor of job satisfaction,

stress and burnout, and performance (75–78), this component

of work-family conflict, albeit less studied in literature, has

become of great interest from a work organization perspective.

Using the Vulnerability-Stress-Adaptation model, Wu et al. (79)

demonstrate the trade-off between family relationship quality

and work-life balance, arguing that spending more resources

such as energy and attention for family relationships reduced

the perceived work-life balance. Accordingly, they recommend

that organizations implement family-friendly policies. This means

that employers should not just consider WFH in and of itself a

family-friendly policy, but rather create a culture that supports

the importance of personal time. Family-friendly policies for

remote workers can include encouraging the use of calendar

blocking to effectively manage work and personal commitments,

for example. This approach helps establish clear boundaries while

also improving work coordination in a transparent and respectful

way. Another example of family-friendly policy emerges from

a study integrating conservation of resources theory and effort-

recovery model (80). The study found that breaks during remote

work can be efficiently used to buffer the resource-depleting

impact of interruptions for remote workers. However, taking breaks

may be viewed as an inappropriate behavior and employees can

be reluctant to adopt this coping strategy. Therefore, managers

and supervisors should have an open communication about

how to best use one’s time in remote work. In an effort to

bring together the many recommendations provided to managers

and organizations during COVID-19 into a job demands and

resources framework, Bilotta and co-authors (81) recommended

that managers reduce emotional demands by creating a climate

of authenticity, that could include training in the use of guilt-

free breaks. Furthermore, employers should respect employees’

right to disconnect (68). To achieve this, a transparent and

clear communication of timelines and priorities from managers

and supervisors is fundamental (81, 82). However, for university

and public institution researchers, flexibility of working hours,

autonomy and independence are cornerstones of their work

activity. In this sector, limiting activity, including access to

email, after formal working hours leads to reduced control

over work, which can lead to negative consequences such as

work-family conflict (83, 84). Therefore, training interventions

to help individuals develop their skills in combining boundary

management strategy with remote working may be more useful

than fixed rules (85). Employers who value flexible working

practices may benefit from adopting a person-centered approach

that helps workers identify and monitor their own boundary

management profile, providing personalized interventions while

maintaining coordination across key organizational levels (68, 86).

In our sample, two types of conditions were significantly

associated with the negative impact of WFH on interpersonal

relationships: a) conditions related to the organization of the work

space at home (living close to the workplace, the lack of a room

in the house to dedicate to the office, often sharing the work

room) and b) conditions related to the impossibility of practicing

physical activity or cultivating hobbies as before the pandemic, or

increased sedentary lifestyle. All these conditions point to the crisis

of personal preferences for work/non-work boundary management

induced by the obligation to work from home (85). As reported by

Waismel-Manor et al. (83) “working from home involves changes

in the material and symbolic nature of domestic space, producing

a different spatial map of the household” and home workers can

consider it necessary to have a separate work space at home.

Indeed, this (re)organization of domestic environments leads other
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family members to consider that space as the worker’s space and to

respect it. In the absence of this reserved area, remote workers may

face distractions from children or family members sharing their

workspace (87), making it difficult to have a continuous workday

and maintain a professional environment. Furthermore, having to

show a private and informal environment during online meetings

can be a source of fatigue and discomfort (loss of the right to

privacy, sense of intrusion from supervisors and colleagues, loss of

formality of the work environment, fear of intrusions from family

members, need to position oneself in neutral areas of the house) and

increase work-family conflict (88). Following the conservation of

resources theory, Orellana et al. (76) showed that a higher resource

loss derived from family-to-work conflict was associated with lower

satisfaction not only in the receiving domain (work) but also in the

origin domain of this loss or strain (family).

Differentiating even time as well as space can help remote

workers better manage their work-life balance. Workers who find

that going to the office is the best way to fulfill their segmentation

preference may feel they never truly “leave” the office, as technology

infiltration generally made work hours no longer confined to a 9-

to-5 schedule. Despite the fact that the academic environment has

long been accustomed to the use of technology after regular work

hours (supplemental work), Mordi et al. (89) in their study based

on spillover theory and work-life balance construct found that

during the pandemic, academics in the UK experienced increased

boundary permeability between work and non-work domains due

to technology infiltration, and negative spillover as a consequence.

That is, pre-pandemic remote working increased individuals’ level

of autonomy and flexibility, whereas pandemic conditions made

boundary management difficult. Based on boundary theory, it has

indeed been argued that perceived control of work may lead to

more permeable boundaries in a remote setting and this may

encourage supplemental work, ultimately increasing family-to-

work conflict (84).

The sense of being “on call 24/7,” can impact family dynamics

(54) as well as time for social commitments (90) and leisure (91).

As stated before, stopping to engage in hobbies or playing physical

activity during the WFH period was significantly associated

with a negative impact of WFH on interpersonal relationships.

A qualitative study based on work-life-balance construct and

individual differences theory highlighted that hobbies can help

workers to achieve moments of work-life balance and can be an

influential antecedent of job satisfaction and commitment (92).

Physical activity enhances self-efficacy, and individuals with strong

self-efficacy beliefs about their ability to manage work and non-

work responsibilities will, in turn, experience more satisfaction

in both their work and family roles (93, 94).Consequently,

organizations should foster supportive environments by actively

promoting wellness programs that encourage physical activity (95).

WFH can benefit health and well-being by offering more

opportunities to adopt healthier lifestyles—engaging in enjoyable

activities, staying connected with friends and family, exercising

regularly (even through short walks), eating healthily, and

maintaining a regular sleep schedule. These habits positively impact

productivity (19).

Viewing all our findings from a broad a job demand-resources

perspective, as suggested by Demerouti and Bakker (10) in their

new propositions in times of crises, this study reinforces that job

characteristics alone do not fully explain employee well-being and

motivation. Rather, the combined effect of demands and resources

at individual, family, workplace, and organizational levels shapes

these outcomes. Broadening the scope of interpretative models of

work-life dynamics is also necessary because studies show that a

one-size-fits-all approach is not feasible for flexible post-pandemic

work arrangements (96), and that cultural and organizational

adaptation are necessary (69).

This study has several limitations. First, while we assessed

depression, we did notmeasure anxiety, which frequently co-occurs

and significantly impacts mental health. Second, we did not directly

assess work-life balance, which was only indirectly evaluated

through questions about caregiving duties and the presence and

characterization of cohabitants. Additional limitations have been

described in our previous work (25), including the self-reported

nature of the perceived impact of WFH, potential recall bias,

self-selection of participants, low response rate, single research

center, use of an ad-hoc questionnaire, potential exclusion of

other relevant factors, and the lack of longer, more sophisticated

tools to assess life domain issues. Finally, a couple of critical

issues in the data analysis should be highlighted. The lack of

statistical significance for some associations may result from the

limited sample size, especially in the smaller subgroup. The width

of some of the confidence intervals of the adjusted ORs in

multiple regression models indicates inaccuracy of the estimates.

Since the model diagnostics did not reveal algorithmic instability,

this result is likely due to the fact that in each subgroup

the outcomes that are not of interest in this study (a non-

negative impact on interpersonal relationships, lack of change in

depression severity, a non-negative impact on work experience)

and their combinations are the most frequent. Therefore, the

resulting contingency tables are skewed in favor of high ORs.

The observed effect is likely real, but its precise magnitude

is uncertain.

5 Conclusions

The evolving labor market poses challenges for everyone.

To thrive in the post-coronavirus world, labor policies need

enhancement. The analyses conducted in this study highlighted

the relevance of issues related to health and well-being for a good

work experience. This experiential knowledge can guide further

research and the formulation of practices that foster healthy and

productive remote working experiences. While our research was

influenced by the emergency context in which our research was

conducted, the implications of our analysis may contribute to

creating amore sustainablemodel for “new normal” work practices.

This could be particularly relevant in non-emergency periods when

adequate time and preparations can prevent the repetition of

critical behaviors.
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