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Abstract

Purpose Benefits of national-level stay-at-home order imposed in Italy to prevent SARS-CoV-2 transmission need to be
carefully weighed against its impact on citizens’ health. In a country with a strong familial culture and where welfare relies
on households, confinement drastically decreased support provided by elder relatives, which may have resulted in mental
health worsening.

Methods A web-based cross-sectional study (LOST in Italy) was conducted on a representative sample of Italian adults
during lockdown (27th of April-3rd of May 2020). We asked 3156 subjects to report on reduced help in housework and
childcare from retired parents to assess the impact of confinement on mental health, through validated scales before and
during lockdown.

Results Overall, 1484 (47.0%) subjects reported reduced housework help from parents, and 769 (64.0%, of the 1202 sub-
jects with children) diminished babysitting support. Subjects reporting reduced housework help had worsened sleep quality
(multivariate odds ratio, OR=1.74, 95% confidence interval, CI 1.49-2.03) and quantity (OR=1.50, 95% CI 1.28-1.76),
depressive (OR=1.32,95% CI 1.14-1.53) and anxiety symptoms (OR=1.53,95% CI 1.32-1.78), compared to those report-
ing unreduced help. Worsening in sleep quality (OR=2.32, 95% CI 1.76-3.05), and quantity (OR=1.80, 95% CI 1.36-2.37),
depressive (OR=1.79, 95% CI 1.39-2.31) and anxiety symptoms (OR =1.90, 95% CI 1.48-2.46) was also associated with
reduced babysitting help. Mental health outcomes were worse in subjects with poorer housing and teleworking during
lockdown.

Conclusion Confinement came along with reduced familial support from parents, negatively impacting household members’
mental health. Our findings might inform evidence-based family and welfare policies to promote population health within
and beyond pandemic times.

Keywords COVID-19 home confinement - Mental health - Familial relations - Italy - Cross-sectional study - Social security
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Introduction

Coronavirus disease 2019 (COVID-19) outbreak impacted
communities worldwide and, two years after the first cases,
it is globally responsible for more than 373.2 million cases
and more than 5.7 million deaths [1]. Italy became the first
COVID-19 epicentre in Europe and, on the 9th of March
2020, it was also the first country to impose a nationwide
stay-at-home order as an attempt to reduce the exponential
virus spread and alleviate acute pressure on the healthcare
system [2, 3]. The Italian-wide confinement order (i.e.,
national lockdown) lasted for 2 months until the 3rd of May
and confined over 60 million people inside their homes. Ital-
ians were forced to remain at their residence home unless
for basic necessities (e.g., food, shopping) or health issues.
Public services (schools, shops, gyms, bars and restaurants)
were closed; gatherings were forbidden either in public
or private places, and a series of infection protection and
control measures were recommended (mask-wearing, hand
washing or hand rubbing, respiratory etiquette, physical
distancing). These non-pharmacological measures are con-
sidered among the most radical ones implemented so far [4]
and among the most exceptional public health measures ever
imposed [5]. In compliance with these restrictions, sudden
and radical changes occurred in millions of Italians’ daily
life and behaviours [6]. Physical distancing and self-isolation
strongly impacted social, working, and family habits, drasti-
cally reducing any form of socialisation [7]. This occurred
in a country with a solid social and familial culture, where
elder populations are actively involved in younger genera-
tions’ family life [8]. Within Europe, Italy holds among the
highest financial transfer and social support rates from older
to younger generations, with subjects > 70 years still being
net givers [9]. Italy, together with other southern European
countries, has “familistic” societies [10] with weaker welfare
policies and governmental family benefits, as compared to
Western European standards [11]. As a consequence, Italian
welfare is mainly based on family support, with grandpar-
ents acting as caregivers for grandchildren on a regular basis,
helping with cooking and housework, and often providing
emotional and informational support [12]. As a matter of
fact, in Italy, older people constitute a fundamental and ben-
eficial resource for the provision of informal family support
[10]. During COVID-19 national lockdown, since in Italy,
people aged 65 years or over live alone (29.7%) or with a
partner (42.2%) [13], Italian families limited their contacts
with older relatives because of the stay-at-home order.
Moreover, at the highest risk for COVID-19 death, older
people also isolated themselves due to fear of infection [14].
Therefore, the availability of informal family care provided
by elder relatives might have been substantially reduced, this
adding to the burden on families already caused by schools
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and childcare facilities’ closures. Italian households had to
deal with new needs and faced daily routines without sup-
port from retired parents. Changes in social connections in
a context of stress and uncertainty might have negatively
impacted households’ mental health. Without denying the
benefits of national lockdown on COVID-19 control, inves-
tigating the impact of the pandemic on mental health from a
multidisciplinary and familial perspective is a research prior-
ity [15, 16], even more so in a country with a demographic
and social structure like the one described for Italy.

Within the ‘LOckdown and lifeSTyles in Italy’ (LOST in
Italy) study [17], we explored the impact of national lock-
down on selected mental health outcomes in a representa-
tive sample of Italian households, analysing the association
with changes in housework and childcare help from retired
parents.

Methods
Setting, study design and study population

This study is based on the LOST in Italy study, a web-based
cross-sectional study conducted on a representative sam-
ple of 6003 Italian adults aged between 18 and 74 years
[17-20]. Lombardy region, the most affected by COVID-19
in Italy, has been oversampled. From the full sample, the
current study selected subjects with at least a retired parent
(n=3156) and, within this sub-sample, those with at least
one child aged 0—14 years (n=1202).

Data sources

Doxa, the Italian branch of the Worldwide Independent
Network/Gallup International Association, conducted the
survey in collaboration with the Italian National Institute
of Health (Rome, Italy), Mario Negri Institute for Pharma-
cological Research (Milan, Italy), the University of Pavia
and other institutions. Survey participants were selected
among the Doxa online panel, which today includes about
40,000 active panellists (subjects who have participated in at
least one research over the last 12 months, with an average
refresh of 25%). Data were collected during the nationwide
lockdown, from the 27th of April to the 3rd of May 2020.
The study protocol obtained the ethics committee’s approval
(EC) of the coordinating group (i.e., EC of Besta Neurologi-
cal Institute, Milan, Italy; file number 71-73, April 2020),
and consent to participate was collected for all participants.

Questionnaire and outcomes of interest

Recruited subjects were interviewed using an online self-
administered questionnaire about their lifestyle habits (e.g.,
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sleep quality and quantity), mental distress (e.g., anxiety and
depressive symptoms) and quality of life before and during
the lockdown. The questionnaire included information on
demographic and socioeconomic variables and anthropo-
metric data. Subjects were asked how the help for housework
(e.g., bills, cleaning, housekeeping) and babysitting from
retired parents had changed during lockdown (unchanged,
reduced, or increased, exposure of interest).

To quantify the impact of COVID-19 lockdown on par-
ticipants’ mental health, we focused on sleep quality and
quantity, depressive and anxiety symptoms, quality of life,
asking interviewees to answer questions with reference to
both before and during the lockdown. These aspects were
analysed using validated scales [20].

Sleep quality and quantity were assessed using the Pitts-
burgh Sleep Quality Index (PSQI) questionnaire [21]. Con-
cerning the subjective evaluation of sleep quality, it was
used PSQI item number 9. The participants were considered
“poor sleepers” when they reported “quite bad” or “very
bad” sleep quality. Survey participants were asked to answer
also to PSQI item number 4, estimating how many hours
of sleep they get at night, both during the 4 weeks before
the lockdown and the last 4 weeks before the questionnaire
administration. Sleep under 6 h per night was considered
insufficient. We considered a worsening in sleep quality
and quantity if participants reported decreased sleep quality
scores and the number of hours slept at night, respectively.

The presence of depressive symptoms was established
using the 2-item Patient Health Questionnaire (PHQ-2),
based on the 9-item validated scale (PHQ-9) [22]. Survey
participants were asked to estimate how much they were
unable to feel pleasure, and they felt down in the dumps,
depressed or hopeless 2 weeks before and during the lock-
down. A score of PHQ-2 >3 indicated the presence of
depressive symptoms.

Anxiety symptoms were assessed using the 2-item Gen-
eralised Anxiety Disorder (GAD-2), a short version of the
7-item scale (GAD-7) [23]. The GAD-2 asked participants to
assess the frequency of feeling nervous, anxious or on edge
2 weeks before and during the lockdown. The second ques-
tion investigated subjects’ worrying self-control before and
during the lockdown. A score of GAD-2 >3 indicated the
presence of anxiety symptoms. Higher PHQ-2 and GAD-2
scores during the lockdown than before stated worsening
depressive and anxiety symptoms, respectively.

Quality of life was measured using a Visual Analogue
Scale (VAS) ranging between 1 (low quality of life) and
10 (high quality of life) [24]. A score of VAS <6 indicated
a low quality of life. Responders were asked to fill out the
scale with reference to both before and during the lockdown.
A VAS score during the lockdown lower than that reported
before it defined a worsening in quality of life.

Statistical analysis

A statistical weight has been used to ensure the representa-
tiveness of the Italian sample. Such weight was computed as
a combination of two distributions of the Italian population
aged 18-74: (i) sex by age (18-24, 25-34, 35-44, 45-54,
55-64, 65-74 years) by geographic area (Northwest, North-
east, Centre, South of Italy, Islands); (ii) region (the largest
official area into which Italy is divided) by municipality size
(5 categories). Using multiple logistic regression models,
we estimated odds ratios (ORs) and corresponding 95%
confidence intervals (CIs) for participants who worsened
their mental health outcomes differentiating between sub-
jects reporting reduced compared to unchanged or increased
help in housework and babysitting from retired parents. We
included sex, age group (<40, 40-49, > 50 years), level of
education (low, intermediate, high), geographic area of resi-
dence (North, Center, South and Islands) and marital status
(married, divorced/separated, widowed, single) as covariates
of our model. We conducted analyses stratified by: (i) work-
ing conditions (teleworking, employed at workplace, job loss
during lockdown, unemployed); and (ii) living conditions
(outdoor space availability and persons per room at home).
All statistical analyses were performed using SAS 9.4 (SAS
Institute, Inc., Cary, NC, USA).

Results

Table 1 reports the characteristics of the study population,
including sociodemographic, exposures and outcomes dis-
tribution. Of 3156 subjects included in the analysis, 1202
(38.1%) had at least one child aged 0-14 years.

Forty-seven per cent of study subjects reported a reduc-
tion in help for housework from retired parents during
national lockdown; for 47.5% of subjects, it did not change,
while 5.5% reported an increase of help. With reference to
help for babysitting, 64.0% of subjects reported a reduction;
for 32.4% of subjects, it did not change, while 3.6% reported
an increase.

Overall, 36.2% and 31.9% of subjects reported worsened
sleep quality and quantity during lockdown, respectively.
Depressive and anxiety symptoms increased in, respectively,
46.5% and 42.3%, while the quality of life was reported to
have worsened during lockdown in 65.1% of the study popu-
lation (Table 2).

Table 2 also shows the prevalences and the adjusted ORs
of worsening mental health outcomes (sleep quality and
quantity, depressive and anxiety symptoms and quality of
life), according to a reduced or unreduced help in house-
work and babysitting help from parents. Subjects report-
ing decreased help in housework were more likely to have
worsened sleep quality and quantity (OR=1.74, 95% CI
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Table 1 Distribution of 3156 Italian adults with at least a retired par-
ent according to selected baseline characteristics, sleep character-
istics, mental health indicators (depressive and anxiety symptoms),
quality of life, working and housing conditions before and during the
COVID-19 lockdown. Italy, 2020

Total

N %
Sex 1561 49.5
Men
Women 1595 50.5
Age (years) 1058 33.5
<40
40-49 1062 33.7
>50 1036 32.8
Geographical area 869 275
Northwest
Northeast 639  20.2
Center 651 20.6
South 677 215
Islands 320 10.2
Marital status 2164 68.6
Married
Divorced/separated 198 6.3
Widowed 30 09
Single 764 242
Education
Low level® 399 12,6
Intermediate level® 1562 49.5
High level® 1195 37.8
Help in housework
Unchanged 1498 47.5
Reduced 1484 47.0
Increased 174 5.5
Help in babysitting®
Unchanged 390 324
Reduced 769  64.0
Increased 43 3.6
Sleep quality
Poor sleep quality pre-lockdown 531 16.8
Poor sleep quality during lockdown 1226 38.9
Pre- and during lockdown % change 131.5
Sleep quantity
Insufficient sleep (<6 h/night) pre-lockdown 1061 33.6
Insufficient sleep (<6 h/night) during lockdown 1280 40.6
Pre- and during lockdown % change 20.8

Depressive symptoms
With depressive symptoms (PHQ-2 > 3) pre-lockdown 422 13.4

With depressive symptoms (PHQ-2 > 3) during lock- 986 31.2
down

Pre- and during lockdown % change 132.8

Anxiety symptoms

With anxiety symptoms (GAD-2 > 3) pre-lockdown 582 184
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Table 1 (continued)

Total

With anxiety symptoms (GAD-2 > 3) during lockdown 1267 40.1

Pre- and during lockdown % change 117.9
Quality of life (QoL)

Low QoL (VAS <5) pre-lockdown 363 11.5
Low QoL (VAS <5) during lockdown 1302 41.2
Pre- and during lockdown % change 258.3
Working conditions

Teleworking 1076 34.1
Employed at workplace 630 20.0
Job loss during lockdown 656 20.8
Unemployed 794 25.1
Availability of outdoor space

Outdoor space 2423 76.8
No outdoor space 733 232
People per room

N people per room< 1 1722 54.6
N people per room=1 830 26.3
N people per room > 1 604 19.1
*Weighted

®No qualification, primary and secondary school certificate
“High school diploma
dUniversity degree

“Based on 1202 subjects with at least one child aged 0-14 years

1.49-2.03 and OR =1.50, 95% CI 1.28-1.76, respectively),
depressive and anxiety symptoms (OR=1.32, 95% CI
1.14-1.53 and OR =1.53, 95% CI 1.32—1.78, respectively),
and worsened quality of life (OR =1.46, 95% CI 1.25-1.70),
as compared to unreduced help. With reference to help in
babysitting, decreased help was related to a worsening in
sleep quality and quantity (OR=2.32, 95% CI 1.76-3.05
and OR =1.80, 95% CI 1.36-2.37, respectively), depressive
and anxiety symptoms (OR=1.79, 95% CI 1.39-2.31 and
OR=1.90, 95% CI 1.48-2.46, respectively), and worsened
quality of life (OR =1.50, 95% CI 1.16-1.93), as compared
to unreduced help. As reported in Supplementary Table S1,
excluding subjects who reported an increase in housework
and babysitting help, estimates for those who experienced
reduced help did not change substantially.

Table 3 reports the prevalences, the adjusted ORs and
the corresponding 95% ClIs of individuals worsening men-
tal health outcomes of interest according to unreduced and
reduced housework and babysitting help from parents during
lockdown, by working conditions. Within workers, a wors-
ening in mental health in subjects reporting reduced house-
work help from parents might be more frequent in those
employed at the workplace during lockdown, as compared to
those teleworking (apart from quality of life worsening); the
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difference was highest for worsened sleep quality, although
not statistically significant (at workplace: OR=2.18, 95% CI
1.53-3.12 vs teleworking: OR=1.76, 95% CI 1.34-2.32).
Similar patterns emerged in subjects reporting reduced help
from parents in babysitting, whose risk of worsened men-
tal health outcomes during lockdown seemed to be higher
if teleworking (apart from quality of life worsening), with
the largest risk difference reported for sleep quantity (at
workplace: OR=3.41, 95% CI 1.68-6.93 vs teleworking:
OR=1.83,95% CI 1.15-2.91).

Table 4 reports the prevalences, the adjusted ORs and
the corresponding 95% Cls of individuals worsening men-
tal health outcomes of interest according to unreduced and
reduced housework and babysitting help from parents during
lockdown, by housing conditions. Worsening mental health
in subjects reporting reduced housework help from parents
during lockdown might be more frequent in those living in
houses with no outdoor space, as compared to those living in
houses with garden or balcony (apart from depressive symp-
toms worsening); the difference was highest for worsened
sleep quality, even if not significantly (no outdoor space:
OR=2.15,95% CI 1.57-2.96 vs outdoor space: OR=1.61,
95% CI 1.34-1.93). Similar patterns emerged in subjects
reporting reduced help from parents in babysitting, whose
risk of worsened mental health outcomes during lockdown
was higher if living in houses with no outdoor space (apart
from anxiety symptoms worsening), with the largest risk dif-
ference reported for depressive symptoms (no outdoor space:
OR=2.18,95% CI 1.20-3.98 vs outdoor space: OR=1.78,
95% CI 1.33-2.37). About the number of persons per room,
worsened mental health outcomes might be more reported in
those who experienced reduced housework and babysitting
help from parents during the lockdown and living with high
house density (number of people per room > 1), as compared
to the total sample (except the quality of life). The highest,
not significant difference was assessed for sleep quantity
in those reporting reduced housework help (N people per
room>1: OR=1.97, 95% CI 1.35-2.88 vs total sample:
OR =1.50,95% CI 1.28-1.76) and for sleep quality in those
reporting reduced babysitting help (N people per room > 1:
OR=3.38, 95% CI 1.97-5.81 vs total sample: OR=2.32,
95% CI 1.76-3.05).

Discussion

Findings from our large representative sample of Italian
adults indicate the reduction in housework and childcare
help from retired parents during nationwide confinement to
be associated with a greater probability of worsened mental
health outcomes. A trend towards stronger associations was
reported in subjects employed at their workplace (as opposed

to teleworking from home) and in those with poorer housing
conditions.

Stay-at-home orders have been proved to effectively con-
tain the SARS-CoV-2 spread at the population level [25, 26].
However, as confirmed by studies conducted both in Italy
[20, 27-33] and in other countries [34—40], confined individ-
uals are significantly more likely to report mental distress,
anxiety and depressive symptoms, and sleep disturbances.

Within the LOST in Italy project, we have already
reported [20] that during lockdown in Italy, the national-
level prevalence of depressive and anxiety symptoms dou-
bled, getting to affect more than one-third of the general
adult population (respectively, 33% and 42%). Insufficient
and unsatisfactory sleep and unsatisfactory quality of life
registered analogous increases, reaching a mean 40% prev-
alence during lockdown and quite remarkable percentage
changes compared to before the lockdown. We observed
almost the same prevalence in our subsample, comprising
adults with at least one retired parent. Overall, the available
literature supports the pandemic’s independent and unprec-
edented effect on general population mental health, but still,
scant data are available on mediators of this association.

In particular, no data have been published so far about the
potential role of familial relationships and support during
COVID-19 national lockdown. Our analysis explored the
possible consequences of lack of familial support on house-
holds’ stability: worsened mental health in adults lacking
older relatives’ help during lockdown confirms that Italian
welfare deeply relies on family support [8] and raises aware-
ness of the vulnerability of Italian families because of their
dependence on older relatives [41]. Indeed, social networks
and family members’ support represent crucial elements for
individual wellbeing and strong predictors for mental health
issues [42—46].

We observed a not significant but consistent stronger
association between reduced help in childcare and worsened
mental health outcomes, as compared to reduced house-
work help. This difference might be explained by the large
proportion of Italian grandparents (about 40% according to
SHARE data) [47, 48] providing essential daily childcare to
their families before the pandemic, with beneficial impacts
for themselves and the whole household [49]. Conversely,
housework help does not include the unique emotional sup-
port intrinsic to childcare supplied by grandparents.

Among the different mental health outcomes considered,
larger effects were reported for anxiety symptoms and sleep
disorders, especially among adults younger than 60 years
[50], as compared to depressive symptoms and worsened
quality of life. Taking into consideration the survey’s timing,
we can assume that mental health was mainly affected by
short/mid-term effects of confinement, emergency aware-
ness, infection fear and uncertainty about the future. In
fact, as emerges from available literature, anxiety and sleep
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disturbances are earlier signs and predictors of mental dis-
tress [51-53].

Compared to those who shifted to teleworking during
the lockdown, subjects employed at the workplace might
have experienced worse mental health status decline. Peo-
ple working at the workplace without grandparents’ help at
home might have suffered more both from heavy work shifts
and exceptional workload to cope with the ongoing emer-
gency (e.g., health workers or other essential jobs), as well
as from drastically reduced available time for housework
and childcare [54]. Furthermore, fear of infection at work-
places might have played a role, consistently with available
evidence on the topic that associates working with emerg-
ing infectious diseases exposure risk to worse mental health
outcomes [55, 56].

Reduced help in both housework and childcare was asso-
ciated with a trend towards a greater risk of worse mental
health in subjects reporting poor housing than in those with
better living spaces. If, on the one hand, poor housing can
be considered a proxy of lower socioeconomic status and
a well-known risk factor for mental health [57-60], on the
other hand, our findings suggest that not having an outdoor
space (i.e., garden or balcony) and living in smaller houses
increased the negative effect of having to look after children
without help from grandparents during lockdown. Several
hypotheses could be proposed to untangle this associa-
tion. In compliance with the stay-at-home order, living in
a house without a garden or a balcony might have caused
worries about the lack of a place where children could
play. Moreover, subjects were unable to enjoy the sun and
the open air, this differentially adding to the risk posed on
mental health by reduced help. The reduction of personal
space and a daily chaotic routine, especially with children,
could further explain the unease experienced by those liv-
ing in small liveable spaces. Our findings are consistent
with previous evidence: outdoor spaces and green elements
are associated with a wide range of health benefits for all
age groups, reducing stress and mental fatigue and mitigat-
ing emotional states, such as stress, depressive and anxiety
symptoms [61-63]. Moreover, crowded living spaces usu-
ally stand for large families, which represent a risk factor for
COVID-19-related worries [64].

Finally, as additional housework and childcare associ-
ated with COVID-19 fell mainly on women [65] and we
demonstrated that grandparents’ help reduction resulted in
worsened mental health, our findings could help to under-
stand the higher odds for worsened mental health outcomes
observed in young women during national lockdown [20,
32,33, 66].

This study needs to be interpreted in light of several
strengths and limitations.

To our knowledge, the LOST in Italy project is the
first multidisciplinary study conducted on a large national

@ Springer

representative sample exploring the effects of COVID-19
public health response in Italy on various behavioural risk
factors, physical and mental health outcomes. The large and
representative sample size distinguishes our work from other
published surveys with less rigorous sampling methods and
allows us to propose a fair generalisation to other settings
with a similar family culture. In particular, ours is the first
analysis exploring lockdown consequences on family sup-
port and mental health. The adopted study design acknowl-
edged simulating a pre—post analysis in the context of a
cross-sectional study, exploiting the first-wave nationwide
lockdown as a quasi-natural experiment [67]. The use of
validated evidence-based scales ensured a rigorous assess-
ment of mental health symptoms.

Concerning limitations, the cross-sectional nature of our
data does not allow us to infer causality between exposure
and outcomes. Nevertheless, the direction of the nexuses is
supported by social and biological plausibility. Longitudinal
studies might therefore confirm results. Potential selection
bias could be due to the online panel. However, a computer-
assisted personal interviewing (CAPI) questionnaire was not
possible during the COVID-19 lockdown, while a computer-
assisted telephone interviewing (CATI) questionnaire pre-
sented limited coverage in such a relatively young popula-
tion. Other limitations include potential information bias due
to self-reported responses and a possible recall bias since
participants were asked to report their habits and psycho-
physical indicators before the lockdown at the time of the
interview. Furthermore, the PHQ-2 and GAD-2 scales used
to assess depressive and anxiety symptoms only represent
a first step screening. We also were not able to specifically
take into account the representativeness of our subsamples
for having at least one retired parent and children, adding
this information to the statistical weight used. Yet, no major
bias was derived since the whole sample was designed to
be representative of the Italian population in terms of sex,
age, geographic area, region and municipality size.

Our analysis informs about the importance of social net-
works and support within families provided by older rela-
tives both as a resilience factor and a potential vulnerabil-
ity that affects mental health outcomes [46]. This element
should be considered in future public health responses,
including those requiring large-scale lockdowns, quarantines
or physical distancing.

First, epidemiological monitoring and screening cam-
paigns should be timely promoted to identify people at
risk of poor social and familial support and prevent further
mental health problems. Secondly, informative interventions
on how to deal with the mental health consequences of the
pandemic and about where to get the support needed should
be implemented. Finally, tailored, innovative psychosocial
interventions are urged to support at-risk populations and
potentially help to buffer other risk factors for mental health.
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Moreover, targeted community-level welfare initiatives and
social policies, especially nursery schools, kindergartens,
or family créche, could limit young generations’ household
dependence on older relatives’ support for childcare, with
long-term beneficial consequences for all the family mem-
bers. Employers could play a relevant role in financing these
childcare benefits with positive consequences on workers’
mental health, especially women.

These recommendations should become part of the public
health and social security strategy in general and in times of
emergencies, from which mental health and related inequali-
ties could greatly benefit [68]. Health and social services
response should be designed to address mental health needs
and mitigate significant long-term health costs caused by
the pandemic's unprecedented stressfulness and unknown
duration [69].

Conclusion

To the best of our knowledge, this is the first sizeable origi-
nal study providing representative estimates of the impact of
nationwide lockdown measures on reduced familial welfare
and households’ support from retired parents and, conse-
quently, worsened mental health. We observed that national
lockdown measures came along with reduced housework
help supply for a large proportion of Italian adult parents
who presented an increase in depressive and anxiety symp-
toms, sleep disorders with an unsatisfactory quality of life.
Moreover, our study suggests how selected determinants and
mediators, including working and housing conditions, might
have worsened these changes in different behavioural, envi-
ronmental and socioeconomic dimensions.

Familial support is a key determinant of mental health,
the quality of which also depends on working status and con-
ditions, house environment, and social connections. As con-
firmed by our results, a global, multi-level socioeconomic
interdisciplinary approach involving public mental health,
epidemiology, and social sciences [70] is needed to better
investigate through longitudinal designs the effects of famil-
ial support changes on mental health outcomes (e.g., well-
being, mental distress, depressive and anxiety symptoms)
and to inform evidence-based family and welfare policies
and prevention strategies centred on population wellbeing,
within and beyond pandemic times.

Author contributions AO, together with SG and AL, conceptualised
and designed the study. RP and AO obtained funding. MZ, together
with CG and AO, contributed to the implementation of the research and
the analysis of the results. MZ, GPV, together with AO, wrote the first
draft of the manuscript. All authors provided important contributions
for the interpretation of findings and contributed to the final version of
the manuscript. All authors carefully revised the final version of the

manuscript. All the authors read and approved the last version of the
manuscript.

Funding The survey was co-funded by the Italian National Institute
of Health (ISS) and Fondazione Cariplo. The work of SG, AL and
CS is partially supported by a research grant of the DG-Welfare of
Lombardy Region (Call: Progetti di ricerca in ambito sanitario con-
nessi all’emergenza COVID-19; DGR n. X1/3017). The work by AA
and GS is partially supported by a grant of the AXA (AXA Research
Fund — Call for Proposals Covid-19). The work of GG is partially sup-
ported by the Tuscany Region within the Lost in Toscana Project. This
research was supported by Istituto Superiore di Sanita, Fondazione
Cariplo (Grant 2018-0863), AXA Research Fund, Regione Lombardia,
Regione Toscana.

Availability of data and materials The datasets supporting the conclu-
sions of this study are available from the corresponding author upon
request.

Declarations

Conflict of interest Each author declares that he or she has no commer-
cial associations (e.g., consultancies, stock ownership, equity interest,
patent/licensing arrangement) that might pose a conflict of interest in
connection with the submitted article.

Ethics approval and consent to participate and for publication Eth-
ics approval and consent to participate and publication for this non-
interventional study derived from EC of Besta Neurological Institute,
Milan, Italy; file number 71-73, April 2020. The authors assert that
all procedures contributing to this work comply with the ethical stand-
ards of the relevant national and institutional committees on human
experimentation and with the Helsinki Declaration of 1975, as revised
in 2000.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. WHO Coronavirus (COVID-19) Dashboard | WHO coronavirus
(COVID-19) dashboard with vaccination data. https://covid19.
who.int/. Accessed 22 Jun 2021

2. Fisher D, Wilder-Smith A (2020) The global community needs
to swiftly ramp up the response to contain COVID-19. Lancet
(London, England) 395:1109-1110

3. Signorelli C, Scognamiglio T, Odone A (2020) COVID-19 in
Italy: impact of containment measures and prevalence estimates
of infection in the general population. Acta Biomed 91:175-179.
https://doi.org/10.23750/abm.v91i3-S.9511

4. Bassareo PP, Melis MR, Marras S, Calcaterra G (2020) Learning
from the past in the COVID-19 era: rediscovery of quarantine,

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://covid19.who.int/
https://covid19.who.int/
https://doi.org/10.23750/abm.v91i3-S.9511

Social Psychiatry and Psychiatric Epidemiology

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

previous pandemics, origin of hospitals and national healthcare
systems, and ethics in medicine. Postgrad Med J 96:633-638.
https://doi.org/10.1136/postgradmed;j-2020-138370

Remuzzi A, Remuzzi G (2020) COVID-19 and Italy: what next?
Lancet 395:1225-1228. https://doi.org/10.1016/S0140-6736(20)
30627-9

Paterlini M (2020) Lockdown in Italy: personal stories of doing
science during the COVID-19 quarantine. Nature. https://doi.org/
10.1038/d41586-020-01001-8

Philpot LM, Ramar P, Roellinger DL et al (2021) Changes in
social relationships during an initial “stay-at-home” phase of the
COVID-19 pandemic: a longitudinal survey study in the U.S. Soc
Sci Med 274:113779. https://doi.org/10.1016/j.socscimed.2021.
113779

Casanova MSG, Tur-Sinai PhDA, Lamura PhDG (2020) Innovat-
ing long-term care provision in mediterranean welfare states: a
comparison between Italy and Israel. J Aging Soc Policy 32:55-82
Albertini M, Kohli M, Vogel C (2007) Intergenerational transfers
of time and money in European families: common patterns—Dif-
ferent regimes? J Eur Soc Policy 17:319-334. https://doi.org/10.
1177/0958928707081068

Glaser K, Hank K (2018) Grandparenthood in Europe. Eur J Age-
ing 15:221-223. https://doi.org/10.1007/s10433-018-0476-1
Thévenon O (2007) Family policies in Europe: available databases
and initial comparisons. Vienna Yearb Popul Res 6:165-177.
https://doi.org/10.1553/populationyearbook2008s165

Herlofson K, Hagestad GO (2012) Transformations in the role of
grandparents across welfare states. In: Contemporary grandparent-
ing: changing family relationships in global contexts. Policy Press,
pp 27-49

ISTAT (2021) Annuario statistico italiano 2021

Onder G, Rezza G, Brusaferro S (2020) Case-fatality rate and
characteristics of patients dying in relation to COVID-19 in Italy.
JAMA 323:1775-1776. https://doi.org/10.1001/jama.2020.4683
Holmes EA, O’Connor RC, Perry VH et al (2020) Multidiscipli-
nary research priorities for the COVID-19 pandemic: a call for
action for mental health science. Lancet Psychiatry 7:547-560.
https://doi.org/10.1016/52215-0366(20)30168-1

Mezzina R, Sashidharan SP, Rosen A et al (2020) Mental health at
the age of coronavirus: time for change. Soc Psychiatry Psychiatr
Epidemiol 55:965-968

Odone A, Lugo A, Amerio A et al (2020) COVID-19 lockdown
impact on lifestyle habits of Italian adults. Acta Biomed 91:87-89.
https://doi.org/10.23750/abm.v91i9-S.10122

Carreras G, Lugo A, Stival C et al (2021) Impact of COVID-19
lockdown on smoking consumption in a large representative sam-
ple of Italian adults. Tob Control. https://doi.org/10.1136/tobac
cocontrol-2020-056440

Lugo A, Stival C, Paroni L et al (2021) The impact of COVID-19
lockdown on gambling habit: a cross-sectional study from Italy. J
Behav Addict. https://doi.org/10.1556/2006.2021.00033

Amerio A, Lugo A, Stival C et al (2021) COVID-19 lockdown
impact on mental health in a large representative sample of Italian
adults. J Affect Disord 292:398-404. https://doi.org/10.1016/j.jad.
2021.05.117

Buysse DJ, Reynolds CF 3rd, Monk TH et al (1989) The Pitts-
burgh Sleep Quality Index: a new instrument for psychiatric prac-
tice and research. Psychiatry Res 28:193-213. https://doi.org/10.
1016/0165-1781(89)90047-4

Kroenke K, Spitzer RL, Williams JBW (2003) The Patient Health
Questionnaire-2: validity of a two-item depression screener. Med
Care 41:1284-1292. https://doi.org/10.1097/01.MLR.00000
93487.78664.3C

Sapra A, Bhandari P, Sharma S et al (2020) Using generalized
anxiety disorder-2 (GAD-2) and GAD-7 in a primary care setting.
Cureus 12:e8224. https://doi.org/10.7759/cureus.8224

@ Springer

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

EuroQol Group (1990) EuroQol—a new facility for the measure-
ment of health-related quality of life. Health Policy (New York)
16:199-208. https://doi.org/10.1016/0168-8510(90)90421-9
Hsiang S, Allen D, Annan-Phan S et al (2020) The effect of large-
scale anti-contagion policies on the COVID-19 pandemic. Nature
584:262-267. https://doi.org/10.1038/s41586-020-2404-8

Haug N, Geyrhofer L, Londei A et al (2020) Ranking the effec-
tiveness of worldwide COVID-19 government interventions.
Nat Hum Behav 412(4):1303-1312. https://doi.org/10.1038/
$41562-020-01009-0

Cellini N, Canale N, Mioni G, Costa S (2020) Changes in sleep
pattern, sense of time and digital media use during COVID-19
lockdown in Italy. J Sleep Res 29:e13074. https://doi.org/10.1111/
jsr.13074

Mazza C, Ricci E, Biondi S et al (2020) A nationwide survey of
psychological distress among italian people during the COVID-
19 pandemic: immediate psychological responses and associated
factors. Int J Environ Res Public Health. https://doi.org/10.3390/
ijerph17093165

Franceschini C, Musetti A, Zenesini C et al (2020) Poor sleep
quality and its consequences on mental health during the COVID-
19 lockdown in Italy. Front Psychol 11:1-15. https://doi.org/10.
3389/fpsyg.2020.574475

Casagrande M, Favieri F, Tambelli R, Forte G (2020) The enemy
who sealed the world: effects quarantine due to the COVID-19
on sleep quality, anxiety, and psychological distress in the Italian
population. Sleep Med 75:12-20. https://doi.org/10.1016/j.sleep.
2020.05.011

Gloster AT, Lamnisos D, Lubenko J et al (2020) Impact of
COVID-19 pandemic on mental health: an international study.
PLoS One. https://doi.org/10.1371/journal.pone.0244809

Rossi R, Socci V, Talevi D et al (2020) COVID-19 pandemic and
lockdown measures impact on mental health among the general
population in Italy. Front Psychiatry 11:790. https://doi.org/10.
3389/fpsyt.2020.00790

Fiorillo A, Sampogna G, Giallonardo V et al (2020) Effects of
the lockdown on the mental health of the general population dur-
ing the COVID-19 pandemic in Italy: results from the COMET
collaborative network. Eur Psychiatry. https://doi.org/10.1192/j.
eurpsy.2020.89

Ahmed MZ, Ahmed O, Aibao Z et al (2020) Epidemic of COVID-
19 in China and associated psychological problems. Asian J Psy-
chiatr 51:102092. https://doi.org/10.1016/j.ajp.2020.102092
Huang Y, Zhao N (2020) Generalized anxiety disorder, depressive
symptoms and sleep quality during COVID-19 outbreak in China:
a web-based cross-sectional survey. Psychiatry Res 288:112954.
https://doi.org/10.1016/j.psychres.2020.112954

Lei L, Huang X, Zhang S et al (2020) Comparison of prevalence
and associated factors of anxiety and depression among people
affected by versus people unaffected by quarantine during the
COVID-19 epidemic in southwestern China. Med Sci Monit.
https://doi.org/10.12659/MSM.924609

Yuan S, Liao Z, Huang H et al (2020) Comparison of the indica-
tors of psychological stress in the population of hubei province
and non-endemic provinces in China during two weeks during the
coronavirus disease 2019 (COVID-19) outbreak in february 2020.
Med Sci Monit. https://doi.org/10.12659/MSM.923767
Gonzalez-Sanguino C, Ausin B, Castellanos MA et al (2020)
Mental health consequences during the initial stage of the 2020
Coronavirus pandemic (COVID-19) in Spain. Brain Behav Immun
87:172-176. https://doi.org/10.1016/j.bbi.2020.05.040

Morin CM, Carrier J (2021) The acute effects of the COVID-19
pandemic on insomnia and psychological symptoms. Sleep Med
77:346-347

. Mandelkorn U, Genzer S, Choshen-Hillel S et al (2021) Esca-

lation of sleep disturbances amid the COVID-19 pandemic: a


https://doi.org/10.1136/postgradmedj-2020-138370
https://doi.org/10.1016/S0140-6736(20)30627-9
https://doi.org/10.1016/S0140-6736(20)30627-9
https://doi.org/10.1038/d41586-020-01001-8
https://doi.org/10.1038/d41586-020-01001-8
https://doi.org/10.1016/j.socscimed.2021.113779
https://doi.org/10.1016/j.socscimed.2021.113779
https://doi.org/10.1177/0958928707081068
https://doi.org/10.1177/0958928707081068
https://doi.org/10.1007/s10433-018-0476-1
https://doi.org/10.1553/populationyearbook2008s165
https://doi.org/10.1001/jama.2020.4683
https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.23750/abm.v91i9-S.10122
https://doi.org/10.1136/tobaccocontrol-2020-056440
https://doi.org/10.1136/tobaccocontrol-2020-056440
https://doi.org/10.1556/2006.2021.00033
https://doi.org/10.1016/j.jad.2021.05.117
https://doi.org/10.1016/j.jad.2021.05.117
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.7759/cureus.8224
https://doi.org/10.1016/0168-8510(90)90421-9
https://doi.org/10.1038/s41586-020-2404-8
https://doi.org/10.1038/s41562-020-01009-0
https://doi.org/10.1038/s41562-020-01009-0
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1111/jsr.13074
https://doi.org/10.3390/ijerph17093165
https://doi.org/10.3390/ijerph17093165
https://doi.org/10.3389/fpsyg.2020.574475
https://doi.org/10.3389/fpsyg.2020.574475
https://doi.org/10.1016/j.sleep.2020.05.011
https://doi.org/10.1016/j.sleep.2020.05.011
https://doi.org/10.1371/journal.pone.0244809
https://doi.org/10.3389/fpsyt.2020.00790
https://doi.org/10.3389/fpsyt.2020.00790
https://doi.org/10.1192/j.eurpsy.2020.89
https://doi.org/10.1192/j.eurpsy.2020.89
https://doi.org/10.1016/j.ajp.2020.102092
https://doi.org/10.1016/j.psychres.2020.112954
https://doi.org/10.12659/MSM.924609
https://doi.org/10.12659/MSM.923767
https://doi.org/10.1016/j.bbi.2020.05.040

Social Psychiatry and Psychiatric Epidemiology

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

cross-sectional international study. J Clin Sleep Med 17:45-53.
https://doi.org/10.5664/JCSM.8800

Arpino B, Bordone V, Balbo N (2018) Grandparenting, educa-
tion and subjective well-being of older Europeans. Eur J Ageing
15:251-263. https://doi.org/10.1007/s10433-018-0467-2
Shankar A, Rafnsson SB, Steptoe A (2015) Longitudinal associa-
tions between social connections and subjective wellbeing in the
English Longitudinal Study of Ageing. Psychol Heal 30:686-698.
https://doi.org/10.1080/08870446.2014.979823

Guo J, De Carli P, Lodder P et al (2021) Maternal mental health
during the COVID-19 lockdown in China, Italy, and the Nether-
lands: a cross-validation study. Psychol Med. https://doi.org/10.
1017/S0033291720005504

Hitchcott PK, Fastame MC, Ferrai J, Penna MP (2017) Psycho-
logical well-being in Italian families: An exploratory approach to
the study of mental health across the adult life span in the blue
zone. Eur J Psychol 13:441-454. https://doi.org/10.5964/¢ejop.
v13i3.1416

Nola M, Guiot C, Damiani S et al (2021) Not a matter of quantity:
quality of relationships and personal interests predict university
students’ resilience to anxiety during CoViD-19. Curr Psychol.
https://doi.org/10.1007/s12144-021-02076-w

Zhuang X, Lau YY, Chan WMH et al (2021) Risk and resilience
of vulnerable families in Hong Kong under the impact of COVID-
19: an ecological resilience perspective. Soc Psychiatry Psychiatr
Epidemiol 1:1-12. https://doi.org/10.1007/s00127-021-02117-6
Di Gessa G, Glaser K, Price D et al (2016) What drives national
differences in intensive grandparental childcare in Europe? J Ger-
ontol 71:141-153. https://doi.org/10.1093/geronb/gbv007

Di Gessa G, Glaser K, Tinker A (2016) The impact of caring for
grandchildren on the health of grandparents in Europe: a life-
course approach. Soc Sci Med 152:166-175. https://doi.org/10.
1016/j.socscimed.2016.01.041

Quirke E, Konig HH, Hajek A (2020) Extending understanding
of grandchild care on feelings of loneliness and isolation in later
life: a literature review. Z Gerontol Geriatr 1

Hisler GC, Twenge JM (2021) Sleep characteristics of US
adults before and during the COVID-19 pandemic. Soc Sci Med
276:113849. https://doi.org/10.1016/j.socscimed.2021.113849
Alvaro PK, Roberts RM, Harris JK (2013) A systematic review
assessing bidirectionality between sleep disturbances, anxiety, and
depression. Sleep 36:1059-1068

Baglioni C, Battagliese G, Feige B et al (2011) Insomnia as a
predictor of depression: a meta-analytic evaluation of longitudinal
epidemiological studies. J Affect Disord 135:10-19

Freeman D, Sheaves B, Goodwin GM et al (2017) The effects of
improving sleep on mental health (OASIS): a randomised con-
trolled trial with mediation analysis. Lancet Psychiatry 4:749—
758. https://doi.org/10.1016/S2215-0366(17)30328-0

Ayanian JZ (2020) Mental health needs of health care workers pro-
viding frontline COVID-19 care. JAMA Heal Forum 1:¢200397.
https://doi.org/10.1001/jamahealthforum.2020.0397

Evanoff BA, Strickland JR, Dale AM et al (2020) Work-related
and personal factors associated with mental well-being during the
COVID-19 response: survey of health care and other workers. J
Med Internet Res 22:¢21366. https://doi.org/10.2196/21366

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

McAlonan GM, Lee AM, Cheung V et al (2007) Immediate and
sustained psychological impact of an emerging infectious disease
outbreak on health care workers. Can J Psychiatry 52:241-247.
https://doi.org/10.1177/070674370705200406

Amerio A, Brambilla A, Morganti A et al (2020) COVID-19 lock-
down: housing built environment’s effects on mental health. Int
J Environ Res Public Health. https://doi.org/10.3390/ijerph1716
5973

Nuiiez-Gonzalez S, Delgado-Ron JA, Gault C et al (2020) Over-
view of “systematic reviews” of the built environment’s effects on
mental health. J Environ Public Health. https://doi.org/10.1155/
2020/9523127

Rautio N, Filatova S, Lehtiniemi H, Miettunen J (2018) Living
environment and its relationship to depressive mood: a systematic
review. Int J Soc Psychiatry 64:92—-103

Evans GW (2003) The built environment and mental health. J
Urban Health 80:536-555

Cohen-Cline H, Turkheimer E, Duncan GE (2015) Access to
green space, physical activity and mental health: a twin study.
J Epidemiol Community Health 69:523-529. https://doi.org/10.
1136/jech-2014-204667

D’Alessandro D, Gola M, Appolloni L et al (2020) COVID-19 and
living space challenge. Well-being and Public Health recommen-
dations for a healthy, safe, and sustainable housing. Acta Biomed
91:61-75. https://doi.org/10.23750/abm.v91i9-S.10115
Morganti A, Brambilla A, Amerio A et al (2022) Effect of Hous-
ing Quality on the Mental Health of University Students during
the COVID-19 Lockdown. Int J Environ Res Public Health 19:1—
11. https://doi.org/10.3390/ijerph19052918

Zhou M, Guo W (2021) Social factors and worry associated with
COVID-19: evidence from a large survey in China. Soc Sci Med
277:113934. https://doi.org/10.1016/j.socscimed.2021.113934
Del Boca D, Oggero N, Profeta P et al (2020)
Women’s and men’s work, housework and childcare, before and
during COVID-19. Rev Econ Household 18:1001-1017. https://
doi.org/10.1007/s11150-020-09502-1

Zheng J, Morstead T, Sin N et al (2021) Psychological distress in
North America during COVID-19: the role of pandemic-related
stressors. Soc Sci Med 270:113687. https://doi.org/10.1016/j.
socscimed.2021.113687

DiNardo J (2008) Natural experiments and quasi-natural experi-
ments. The new palgrave dictionary of economics. Palgrave Mac-
millan, London, pp 1-12

Simpson J, Albani V, Bell Z et al (2021) Effects of social security
policy reforms on mental health and inequalities: a systematic
review of observational studies in high-income countries. Soc Sci
Med 272:113717

Galea S, Merchant RM, Lurie N (2020) The mental health conse-
quences of COVID-19 and physical distancing: the need for pre-
vention and early intervention. JAMA Intern Med 180:817-818.
https://doi.org/10.1001/JAMAINTERNMED.2020.1562

Ormel J, Cuijpers P, Jorm AF, Schoevers R (2019) Prevention of
depression will only succeed when it is structurally embedded and
targets big determinants. World Psychiatry 18:111-112

@ Springer


https://doi.org/10.5664/JCSM.8800
https://doi.org/10.1007/s10433-018-0467-2
https://doi.org/10.1080/08870446.2014.979823
https://doi.org/10.1017/S0033291720005504
https://doi.org/10.1017/S0033291720005504
https://doi.org/10.5964/ejop.v13i3.1416
https://doi.org/10.5964/ejop.v13i3.1416
https://doi.org/10.1007/s12144-021-02076-w
https://doi.org/10.1007/s00127-021-02117-6
https://doi.org/10.1093/geronb/gbv007
https://doi.org/10.1016/j.socscimed.2016.01.041
https://doi.org/10.1016/j.socscimed.2016.01.041
https://doi.org/10.1016/j.socscimed.2021.113849
https://doi.org/10.1016/S2215-0366(17)30328-0
https://doi.org/10.1001/jamahealthforum.2020.0397
https://doi.org/10.2196/21366
https://doi.org/10.1177/070674370705200406
https://doi.org/10.3390/ijerph17165973
https://doi.org/10.3390/ijerph17165973
https://doi.org/10.1155/2020/9523127
https://doi.org/10.1155/2020/9523127
https://doi.org/10.1136/jech-2014-204667
https://doi.org/10.1136/jech-2014-204667
https://doi.org/10.23750/abm.v91i9-S.10115
https://doi.org/10.3390/ijerph19052918
https://doi.org/10.1016/j.socscimed.2021.113934
https://doi.org/10.1007/s11150-020-09502-1
https://doi.org/10.1007/s11150-020-09502-1
https://doi.org/10.1016/j.socscimed.2021.113687
https://doi.org/10.1016/j.socscimed.2021.113687
https://doi.org/10.1001/JAMAINTERNMED.2020.1562

	COVID-19 lockdown impact on familial relationships and mental health in a large representative sample of Italian adults
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Setting, study design and study population
	Data sources
	Questionnaire and outcomes of interest
	Statistical analysis

	Results
	Discussion
	Conclusion
	References




