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Background: Evidence showed that mental health problems have risen markedly during COVID-19. It is unclear if
part of the mental sufferings relates to the climate of uncertainty and confusion originated from rough communication by health officials and politicians. Here, we test the impact of unanticipated policy announcements of
lockdown policies on mental health of the older population. Methods: We used a representative telephone-based
survey of 4400 people aged 65 years or older in Italy’s Lombardy region to compare information on self-reported
symptoms of anxiety, depression and poor-quality sleep of subjects interviewed on the days of the policy announcement with that of subjects interviewed on other days. We used regression models adjusting for potential
socio-demographic confounders as well study design with inverse probability weighting. Results: On days when
policymakers announced to extend the lockdown, mental health deteriorated on average by 5.5 percentage
points [95% confidence interval (CI): 1.1–9.8] for self-reported anxiety symptoms and 5.1 percentage points
(95% CI: 2.7–7.4) for self-reported depressive symptoms. The effect of the announcement to shorten the lockdown
is more moderate but statistically significant. These associations were short term in duration; after just 1 day, selfreported mental health and sleep quality return to levels better than pre-announcement until a new policy
change. Conclusions: Our research shows that lockdown policy announcements are associated with short-term
worsening in mental distress, highlighting the importance of appropriate communication strategies and political
determinations in crisis times.

.........................................................................................................................................

Introduction
here are widespread concerns that the COVID pandemic and

Tassociated policy lockdowns could cause a deterioration in men-

tal health.1–4 UK and Italian surveys from earliest stages of the
COVID outbreak from March to May 2020 reveal large increases
in the numbers of people experiencing symptoms of depression and
anxiety.1,5 More recent European and North American studies report that these increases are not just among those with a history of
depression but also among persons who had no sign of pre-existing
mental health problems.2,6–9
It is unclear why mental health is worsening. One leading hypothesis is that generalized fear of the virus is triggering increased anxiety. Another is that government-imposed restrictions on people’s
mobility and personal freedom constrain their autonomy and as a
result increase depression risk. Often these two explanations are
invoked interchangeably, but recent research has begun to disentangle them. Italian researchers found that mental health worsened not
with the onset of COVID but during the first wave of lockdown
measures in May 2020.7,10 Another US study identified how declines

in mobility, arising from lockdown measures, were positively correlated with mental distress.11
Yet there is a third, as to our knowledge yet untested, possibility:
could government announcements of impending lockdowns provoke anxiety and depression? It is possible that sudden and frequent
changes in lockdown policies could cause people to feel frustrated,
uncertain about their future, and lacking control over their lives, all
of which are well-known psychological risk factors for depression
and anxiety.12,13 Indeed, one well-established finding from social
epidemiology is that the fear of an adverse event, such as a job
loss, can be worse for mental health than the event itself, such as
unemployment.14
Here, we aim to plug this gap by testing the hypothesis that unanticipated lockdown announcements worsen mental health. Our analysis applies a quasi-natural experimental framework, drawing on the
Italian government’s lockdown announcements in the Lombardy
region, which was one of the earliest and hardest hit centres of
the COVID-19 pandemic. Supplementary appendix box S1 provides
further detail about the Italian context. In brief, in the observation
period of our study, there were two major announcements by the
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Methods
Sources of data
We designed a telephone-based survey, which was conducted by
Doxa, the Italian branch of the worldwide independent network/
Gallup International Association and coordinated by Mario Negri
Institute within the project LOckdown and lifeSTyles in Lombardia
(Lost in Lombardia). This created a unique dataset containing a
representative sample of 4400 subjects aged 65 years or more from
Lombardy region of Italy who were interviewed between 17 and 30
November 2020.15
Participants of the survey were randomly recruited and are representative of Lombardy region. Multistage sampling was applied to
ensure the representativeness of the older population (65 years or
older). In brief, from the entire household population in Lombardy,
we randomly selected 30 000 families as the primary sampling units
according to the town size quota in the region. Then, among the
30 000 families, the subjects to be interviewed are selected according
to the gender, age and education quotas as proportion to the total
population. Finally, the data processing that involves generating
statistical weights for each subject is performed. The overall response
rate is around 42% among the sample of representative households
and is evenly distributed across the interview dates. The questionnaire captured participants’ main socio-demographic information,
including their age, sex and marital status, socioeconomic characteristics such as residence province, household size, level of education,
self-reported income, as well as whether he/she had contracted
COVID-19 or had been diagnosed with other chronic conditions.

random sampling procedure was performed, we simulate a randomized controlled trial by creating a random assignment pattern of
some people being exposed to the announcement and others who
were not, based on survey dates. Effectively this creates a ‘treatment
group’ of those surveyed on announcement dates and a ‘control
group’ of all others surveyed on non-announcement dates.
Because the two announcements conveyed different lockdown messages, we divide our sample population to analyze the treatment
effects separately.
In addition, we evaluate the potential ‘rebound’ from the announcement on mental health. In doing so, we compared the average outcomes of those surveyed post-announcement (treatment
group) to those surveyed pre-announcement (control group).

Balance test
To verify that this resulted in a randomized pattern distributing
respondents into these treatment and control groups, just like for
randomized-controlled trials we performed a ‘balance test’.
The number of observations across interview dates can be found
in the Supplementary appendix table SA1, while Supplementary appendix tables SA2–SA4 show the balance tests of respondents’ characteristics across treatment and control groups. For the sample
around first announcement (Supplementary appendix tables SA2
and SA4), we observe no systematic difference for all observable
characteristics between our treatment and control group. Due to
sampling limitations, from 28 November on there was insufficient
number of older persons in the sample cell of below 75 years old. To
ensure comparability across all sampling days for the second announcement, we exclude this age group (65–74) for both control
and treatment group to ensure an unbiased estimation of the treatment effect. After this exclusion, we see that the sample around the
second announcement is still unbalanced in terms of respondents’
gender, education, civil status and COVID history (Supplementary
appendix table SA3). We, therefore, include these demographic variables in the analysis as covariates for the treatment probability as
discussed in the following section.

Statistical model
Outcome measure
We assessed respondents’ probable caseness for depression, anxiety
and sleep disorders with a series of scales validated for use in nonclinical settings: anxiety symptoms using the 2-item Generalized
Anxiety Disorder scale (GAD-2)16; depressive symptoms using the
2-item Patient Health Questionnaire (PHQ-2)17; poor sleep quality
using one key question from the Pittsburgh Sleep Quality Index
(PSQI).18 Following standard approaches, we considered a person
to exhibit probable caseness for anxiety (GAD-2) or depression
(PHQ-2) scores were 3.19 Poor sleep quality was defined as those
rated their overall quality of sleep as ‘quite bad’ or ‘very bad’, corresponding to scores equal to or higher than 3. Supplementary appendix box S2 shows all verbatim questions employed.

Quasi-natural experiment design
To better ascertain causality, we employed a quasi-natural experiment design taking advantage of date cut points in lockdown
announcements. Supplementary appendix figure SA1 shows the specific dates of the survey interviews and the major lockdown
announcements. On 20 November, one government ordinance
extended strict lockdown for five more days. Then again on 28
November, the Italian government changed its position and shortened the duration of lockdown. Both changes were unanticipated
and are likely to have provoked a sense of confusion and
uncertainty.
Our research design takes advantage of these unexpected policy
changes to quantify the association between these announcements
and symptoms of anxiety, depression and poor sleep quality. Since a

We estimated the association of lockdown policy announcement
with symptoms of anxiety, depression and poor sleep quality using
the following statistical model:
Mental Healthi ¼ b0 þ b1 announcement date þ ci þ i ;
whereby Mental Healthi is a vector of above-mentioned mental
health outcome variables, announcement date is a dummy that
equals to 1 if the respondent is interviewed on the announcement
days and 0 otherwise, b1 is, therefore, the treatment effect of announcement, ci is a vector of controls and i is the error term.
Robust standard errors are clustered at the provincial level. The
control variables included age category, gender, residence province,
education level, civil status, income level, having past COVID-19
infection, living in a single household and having chronic illness.
One potential problem that arises in the analysis is sampling bias
in the interview responses. In theory, our respondents should be
randomly selected on all interview days and therefore should not
create bias in the characteristics of the respondent. However, the
respondents’ characteristics may confound the probability of
responding to the telephone interview on the announcement days.
In this case, the mental health outcome and the announcement
treatment are not necessarily independent, and estimations can be
biased.
To deal with this issue, we estimate the average treatment effect
on mental health accounting for the probability of responding to the
interview. In doing so, we use the inverse-probability weighting
(IPW) estimator to account for the potential bias from the sampling
process.20 We combine the covariate information into the estimated
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central government regarding policy changes in lockdown measures.
The announcements are unanticipated because the residents are only
told on the same day that a press conference will take place, and
there is no prior communication on the possible policy changes.
Specifically, we test our hypothesis using cross-sectional data covering
pre- and post-periods of lockdown announcements for the older
adults’ population, who are widely believed to be among the most
vulnerable.
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Ethics approval
The protocol of the study was approved by the ethics committee
(EC) of the coordinating group (EC of Fondazione IRCCS
Istituto Neurologico Carlo Besta, File number 76, October 2020).
All the participants provided their consent to participate in the
study.

Results
Descriptive statistics
Figure 1 shows the trends in anxiety symptoms, depressive symptoms and sleep quality from 17 November to 30 November. We see
that the means of the mental health variables are considerably higher
on the two announcement days (20 and 28 November) compared
with other days, indicating that more people exhibit anxiety and
depressive symptoms on those days. The trend is not as obvious
for quality of sleep. There is also a visible rebound effect as mental
health symptoms tend to improve in the period following the
announcements.

Impact of the lockdown policy announcements:
immediate and rebound effects
First, we looked at the immediate effect of the policy announcement
on mental health. Table 1 shows the unadjusted, risk-adjusted and
IPW estimators of the announcement treatment effect. We observe
that more people exhibit anxiety and depressive symptoms across all
three models on the announcement days. After reweighting (the
IPW model), we see that the rate of respondents exhibiting anxiety
symptoms is about 5.5 percentage points [95% confidence interval
(CI): 1.1–9.8] higher for the first announcement and about 5.0 percentage points (95% CI: 0.6–9.3) higher for the second announcement day than other days. For depressive symptoms, the effect size is
about 5.1 percentage points (95% CI: 2.7–7.4) for the first

Figure 1 Trends in levels of anxiety symptoms, depressive symptoms
and poor-quality sleep, 17–30 November 2020. Notes: This figure
reports the percentage prevalence (%) of subjects having anxiety
symptoms, depressive symptoms and poor-quality sleep and their
95% CIs conditioning on the interview date. The vertical-dotted
reference lines indicate the announcement days

announcement and about 3.3 percentage points (95% CI: 0.5–6.1)
for the second announcement. There was no significant effect on the
quality of sleep. The full models of table 1 can be found in the
Supplementary appendix tables SA5 and SA6.
In understanding the rebound effect for the first announcement,
we estimate the treatment effect of post-announcement on the same
set of mental health variables. As seen in table 2, on average, people
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treatment probability by reweighting the respondents according to
all observed characteristics, including gender, age, education, civil
status, income level and health status. This reweighting will allow the
same distributions of each covariate between treatment and control
groups and, in so doing, adjusting for their potentially confounding
effects. Supplementary appendix box S2 further describes the
potential-outcome framework and the IPW approach. In analyzing
the immediate effect of announcement days, the treatment groups
include those interviewed on announcement days (20 and 28
November) and the control groups include those interviewed on
all other days before and after the announcements. For the rebound
effect, we consider the treatment group as those interviewed postannouncement and the control group those interviewed preannouncement. Because we do not have sufficient data points after
the second announcement, we analyze the rebound effect only for
the first announcement.
Because the announcement days occurred on Friday (20
November) and Saturday (28 November), one might argue that
the cyclical pattern across the days of the week can confound the
result. In fact, existing literature shows that on weekdays, individuals
tend to exhibit worse subjective mental health than on weekends.21,22 If we find worsened mental health on the announcement
days, which occurred on weekends, the results can further strengthen our argument because the identified effect will be the lower
bound. As a robustness check, we include the fixed effects of each
interview day to account for the potential effects of ‘day of the week’.
We also employ a non-linear probit model that includes each interview day as a dummy variable for the mental health outcomes,
adjusting for all the covariates. We use the day with the lowest
mean as the reference day. In this way, we can obtain the marginal
effect of each interview day on our outcome variables to see if our
main results still hold.
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Table 1 Association of announcement days with anxiety symptoms, depressive symptoms and poor-quality sleep

Models
First announcement

Unadjusted

IPW
Number of respondents
Second announcement

Unadjusted
Adjusted for confounding factors
IPW
Number of respondents

(2)
Depressive symptoms

(3)
Poor-quality sleep

0.064**
(0.013 to 0.115)
0.053**
(0.008 to 0.097)
0.055**
(0.011 to 0.098)
2640

0.061***
(0.025 to 0.098)
0.052***
(0.023 to 0.082)
0.051***
(0.027 to 0.074)
2640

0.003
(0.049 to 0.056)
0.007
(0.040 to 0.055)
0.005
(0.040 to 0.049)
2640

0.030
(0.023 to 0.083)
0.055**
(0.008 to 0.102)
0.050**
(0.006 to 0.093)
1207

0.021
(0.008 to 0.050)
0.033**
(0.003 to 0.063)
0.033**
(0.005 to 0.061)
1207

0.020
(0.048 to 0.008)
0.014
(0.042 to 0.015)
0.021*
(0.043 to 0.001)
1207

Robust standard errors clustered at provincial level; standard errors in parentheses. Outcome measurement units: having anxiety symptom,
having depressive symptom and having poor-quality sleep. ***: P < 0.01, **: P < 0.05, *: P < 0.1.

Table 2 Association of post-announcement with anxiety symptoms, depressive symptoms and poor-quality sleep

Models
Post-Announcement

Unadjusted
Adjusted for confounding factors
IPW
Number of respondents

(1)
Anxiety symptom

(2)
Depressive symptom

(3)
Poor-quality sleep

0.049**
(0.085 to 0.013)
0.057***
(0.089 to 0.026)
0.055***
(0.085 to 0.024)
2640

0.042**
(0.072 to 0.011)
0.048***
(0.074 to 0.022)
0.046***
(0.069 to 0.022)
2640

0.047***
(0.070 to 0.023)
0.047***
(0.071 to 0.022)
0.047***
(0.068 to 0.026)
2640

Robust standard errors clustered at provincial level; standard errors in parentheses. Outcome measurement units: having anxiety symptom,
having depressive symptom and having poor-quality sleep. ***: P < 0.01, **: P < 0.05, *: P < 0.1.

interviewed after the first announcement have 5.5 percentage points
(95% CI: 8.5 to 2.4) lower rate of anxiety than those interviewer
before the first announcement. The effect size for depressive symptoms is about 4.6 percentage points (95% CI: 6.9 to 2.2) lower
for the treatment group. Moreover, the rate of people having poorquality sleep is lowered by about 4.7 percentage points (95% CI:
6.8 to 2.6) after the announcement. The full models of table 2
can be found in Supplementary appendix table SA7.

day after the announcement, the rate of anxiety and depressive
symptoms immediately drops to a level lower than preannouncement days, and the coefficients remain low until the second announcement. Moreover, those who have income well below
the Italian average, have contracted COVID-19, or have chronic
diseases exhibit worse mental health (Supplementary appendix table
SA9). The coefficients for other covariates can be found in
Supplementary appendix table SA10.

Robustness checks

Discussion

First, in analyzing the immediate effect of the announcement, we
include a set of interview day fixed effects to account for the potential ‘day of the week’ effect as discussed. As seen in Supplementary
appendix table SA8, after the inclusion of interview days, our results
using the IPW remain significant and the magnitude did not change
drastically. In our second robustness check, we created a set of
dummy variables for all interview days to understand the marginal
effects of each observable day on our outcome variables, controlling
for observable respondent characteristics. As seen in Supplementary
appendix table SA9, on 20 November and 28 November, the marginal effects on anxiety and depressive symptoms are significant and
positive compared with the reference date. In fact, the effects are the
strongest on the announcement dates for anxiety symptoms.
Although the marginal effect for the second announcement date is
not as large for depressive symptoms, the effect is nonetheless significant. The rebound effect can also be observed across the three
variables, as there is a gradual drop in the marginal effect after the
first announcement. As seen in the coefficient plots of figure 2, just 1

Our study looks at how unexpected lockdown policy changes are
associated with mental health outcomes of the older population. We
show that on the announcement day to extend the lockdown, symptoms of anxiety are about 5.5 percentage points (95% CI: 1.1–9.8)
higher than other days, and symptoms of depression are 5.1 percentage points (95% CI: 2.7–7.4) higher than days before and after.
The association between the second announcement to shorten lockdown and mental health outcomes are around 5.0 percentage points
(95% CI: 0.6–9.3) higher for symptoms of anxiety and 3.3 percentage points (95% CI: 0.5–6.2) for symptoms of depression. Moreover,
after the first announcement, anxiety and depressive symptoms are
reduced by around 5.5 percentage points (95% CI: 8.5 to 2.4)
and 4.6 percentage points (95% CI: 6.9 to 2.2) compared with
the level before and on the announcement day. The average number
of people having poor-quality sleep is lowered by about 4.7 percentage points (95% CI: 6.8 to 2.6) after the announcement. This
improvement in mental health symptoms occurs as early as 1 day
after the announcement, and the overall level of mental health is
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Adjusted for confounding factors

(1)
Anxiety symptoms
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Figure 2 Coefficient plots for interview days from probit model
after risk adjustment. Notes: This figure reports the coefficient plots
with 95% confidence interview from the probit model from
Supplementary appendix table SA9. The horizontal line represents
the reference level of the lowest mean of the outcome variable
across all interview dates

higher on average than pre-announcement. Because participants
were already in lockdown since the beginning of the interview
period, we believe this level shift of mental health represents an
overall improvement of anxiety and depression symptoms once
knowing when the lockdown will end. Our results imply that uncertainty and the constant change in lockdown policies can be a
crucial driver for temporary mental distress, and once certainty is
established, the symptoms improve.

Supplementary data
Supplementary data are available at EURPUB online.
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Our study has several limitations. First, we do not have a very
long observation time frame that allows us to run a time series
analysis over the entire lockdown period for an even more robust
analysis. This will be hard to achieve given the short-lived lockdown
policies and varying degrees of restrictions at different periods. We
offer, however, cleaner analysis of the effect of policy changes in a
single period. By relying on the region-wide survey and naturally
occurring events, the external validity of our findings is higher than
in randomized control trials. Second, since our respondents
answered the survey in a non-clinical setting via telephone, our
mental health outcome variables are inevitably subjective measures.
Moreover, the exact questionnaire refers to the frequency of mental
health symptoms over the course of 2 weeks. Nonetheless, what we
captured in the analysis is the average effect of the self-reported
mental health outcome, controlling for all the individual-level confounding factors. In any case, if we consider the outcome variables
as the average value over the 2 weeks, our results will represent an
underestimation of the actual effect of the announcement on mental
health. Third, we do not observe the exact time when the interview is
conducted, which means that we do not know whether the respondent is interviewed before or after the announcement press conference. Nonetheless, respondents interviewed during the day should
be aware that a press conference is to take place at 8 pm given it is
the headline of most newspapers, but it is likely that the interview is
conducted before the evening announcement. Therefore, we can
reasonably assume that the effect we observe on the press conference
day is the announcement effect and not a post-announcement effect.
Moreover, we can confidently assume that all respondents are
exposed to the official announcement due to the strict lockdown
situation in Lombardy. Finally, we cannot effectively differentiate
whether the observed effect is due to the announcement per se or
to what the new policy entails. What we observe is a combined effect
of unexpected policy changes as well as the policy itself.
Nevertheless, because we detected significant effects not only from
a negative (extending lockdown) announcement but also a positive
(lifting lockdown) announcement, we can presume that the announcement per se indeed played a role.
The mental health effect from lockdown policy changes, although
generally short-lived, can translate to more serious social issues if
there is not enough political determination in implementing and
lifting restrictive measures. Precisely because of the collective trauma
that individuals live through, uncertainty and frequent changes can
add a further layer of stress and confusion for the general population. In addition, wavering lockdown policies and unclear communications may potentially lead people to break rules that they do not
fully understand or disengage from trying to keep abreast of restriction, which could well lead to lower compliance in the long term.
Further studies on the lockdown policies should investigate how the
frequency of lockdown policy changes can contribute to longer-term
mental health issues for the vulnerable population.
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