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Abstract
China was the �rst country affected by the COVID-19 virus and it reacted strongly in the �rst months of
2020. We present new evidence on the deterioration in mental health in China between 2018 and 2020.
Using two waves of the China Family Panel Studies (CFPS) we can follow the same individuals pre and
during the pandemic periods. We �nd clear evidence of a moderate level of mental health deterioration
between 2018 and 2020. The prevalence of severe cases of depression, measured using an eight-item
version of the common CES-D scale, increased from 6.33% in 2018 to 7.54% in 2020; quanti�able as
around a 19% increase. This deterioration is higher for individuals who are subject to strict lockdowns,
about 0.3 symptoms more on average, and it is stronger among those who already reported symptoms of
depression in the 2018 wave of data. The effects we �nd are larger for individuals with more open
personalities: one standard deviation of the Openness trait corresponds to 0.05 more symptoms, while
more Neurotic individuals are rather surprisingly less affected. Younger cohorts and individuals with
lower levels of education are more affected. Males seem slightly more affected than females, although
this difference is statistically non-signi�cant.

Introduction
China, when compared to most Western countries, has been particularly effective in controlling the spread
of COVID-19 over the last three years (To date China counts 5,226 con�rmed deaths that can be attributed
to COVID, while in the European Union and the United States there are about 1.15 and 1.06 million
con�rmed deaths respectively; data from www.ourworldindata.org). However, the effects of the pandemic
on mental health, particularly regarding the stringent procedures put in place to control COVID-19, has
received far less attention. More generally, a recent Lancet editorial emphasizes how mental health in
China is a particularly compelling issue “because it plays out against the wider backdrop of mental health
disorders in China, which remain largely unaddressed” [1].

Therefore, given the size of the country and the potential extent of the problem, it is crucial to identify the
individuals that may have been more affected in terms of mental health for several reasons. Firstly, this
can lead to identi�cation of at-risk groups, as well as more personalized psychological or psychiatric
treatments, even for the post-COVID period. Secondly, understanding how different individuals with
different personalities have reacted in China, and comparing this reaction with individuals in Europe and
the United States, may improve our understanding of how mental health is affected by extreme situations
and the link between personality and mental health.

We analyze mental health deterioration in China during the �rst part of the pandemic, using two waves of
the China Family Panel Studies (CFPS). The CFPS covers a representative sample of the entire Chinese
population. The �rst CFPS wave consists in data collected in 2018 (i.e., before the pandemic), while the
other wave of data was collected from July to December 2020 (i.e., the pandemic wave). The panel
structure of the CFPS dataset allows us to compare the same individuals over time, i.e., before and during
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the pandemic. Our analysis shows clear evidence of a signi�cant increase in the prevalence of serious
cases of depression between 2018 and 2020.

The CFPS dataset includes a set of standard personality questions derived from the most widely used
taxonomy of personality, the “Big Five” model as measured by the Revised NEO Personality Inventory [2].
Thanks to this information, we were able to test how personality interacts with the pandemic to affect
mental health. We �nd that the worsening of depression symptoms is more common for individuals with
a more open personality. On the other hand, neuroticism does not lead to a more serious mental health
deterioration as one may naturally expect, rather the contrary (see [3] for a thorough description of the Big
Five personality traits). As we discuss below, this is remarkably in line with the previous analysis on
mental health effect of the Covid-19 pandemic, based on very different contexts and environments. This
invariance lends more support to the notion that the Big Five personality traits are a universally common
feature in all human being, in addition it can provide further insights into the large literature analyzing the
link between personality and mental health (A comprehensive review of this large literature is beyond the
scope of this paper. We refer the reader to [4] for exhaustive meta-analysis and review of this literature
and [5] for an illustration of the models linking personality to depression)

Concerning basic demographics, younger cohorts are more affected than older ones. Individuals with
lower education also report more mental health deterioration compared to individuals who report higher
levels of education. We do not observe any signi�cant difference between genders. We will discuss in the
�nal section of this article how this compare with the other existing analysis of the effect of the COVID
pandemic on mental health.

Moreover, using information on the province of residence at the time of the pandemic, we �nd that
individuals that have been subject to strict lockdowns report a higher level of mental health deterioration;
the observed deterioration during lookdown is largely due to changes among individuals who reported
some depression symptoms before the pandemic, rather than among individuals who did not report any
symptom in the pre-pandemic wave from 2018.

There are very few country-representative studies on the effect of the COVID pandemic on wellbeing in
China. To the best of our knowledge only two: [6] perform a Chinese country-representative study that
compares emotional wellbeing from before the pandemic to the pandemic period. Their main goal is to
analyze emotional wellbeing (or Happiness), rather than a speci�c measure of mental health (such as
depression or anxiety). They �nd that the beginning of the coronavirus epidemic led to a 74% drop in
overall emotional well-being. The other is [7] that, like the current study, is based on the CFPS dataset.
They examine the effect of COVID incidence on the mental health of individuals in different provinces
(whereas we focus on the difference in average between the pre-COVID period and the �rst COVID wave).
Their results are fully consistent with ours, although [7] do not analyze how personality affects mental
health deterioration, as we do.

Several studies �nd some mental health deterioration in China among speci�c groups during the
pandemic. These contributions focus on speci�c groups rather than on the whole population: COVID-19
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patients ([8] [9] [10]); university and college students ([11] [12] [13] [14]); children and adolescents ([15]
[16] [17] [18]); or other subgroups of the population ([19] [20] [21] [22] [23]). Furthermore, several of these
China-based contributions use data collected during the pandemic through non-representative and mostly
online surveys (e.g. [24] [25] [26] [27]). Finally, there is a large and growing literature investigating the
effects of the pandemic on mental health using data from several countries ([28] [29] [30] [31] [32] [33]
[34] [35] [36] [37] [38] [39]).

We well explain how some of the above-mentioned contributions relate to our work in the �nal Discussion
section.

Results
The left-hand panel of Fig. 1 below shows a signi�cant increase in the prevalence of serious depression
symptoms between the pre-pandemic (2018) and the �rst pandemic year (2020). We will refer to this
difference as mental health deterioration henceforth. The prevalence of severe case of depression over
our weighted sample is 6.33% (95% CI 5.98, 6.68) in 2018 and 7.54% (95% CI 7.16, 7.93) in 2020.

The right-hand panel of Fig. 1 investigates differences in the average symptoms of depression, which are
measured using the eight-item CES-D scale, rising from 1.144 (65% CI 1.123, 1.166) in 2018 to 1.196 (95%
CI 1.174. 1.219) in 2020, as shown on the right-hand panel of Fig. 1. This implies a difference of 0.051
(95% CI 0.016, 0.087), which is signi�cantly different from zero (p-value = 0.004).

One possible concern is that differences between 2018 and 2020 are simply driven by the fact that
respondents are two years older in 2020 since age might affect the prevalence of severe depression. We
address this concern by estimating the effect of the COVID pandemic on our mental health indicators
(serious depression and symptoms) by controlling for Age and Age Squared. The result is presented in
Fig. 2. From the top panel we note that the difference of effect before and after controlling for age is quite
small (from 1.2–0.9%). From the bottom panel, we note a more substantial difference in terms of
symptoms (from 0.051 to 0.028) that becomes non-signi�cant. Therefore, these results suggest that age
affects the reporting of symptoms more in the extensive margin (i.e., responders with symptoms report
more of them) than in the intensive margin (i.e., responders report symptoms for the �rst time), while the
opposite is true in the COVID period. Hence, responders who did not report symptoms previously begin to
report them signi�cantly more in the COVID period, independently from their ages.

[Figures 1 and 2 HERE]

Mental health deterioration and personality traits
Next, we will analyze whether the mental health deterioration we have outlined above has been
experienced more acutely by individuals according to their different personality traits, by estimating a
multiple linear regression model (further illustrated in the materials and methods section).
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Before delving into the mental health deterioration analysis, as a sanity check we estimated the
correlations between mental health symptoms and personality traits in the 2018 wave (the only wave
with this data) using a simple linear cross-sectional regression, with and without other control variables.
The results are presented in table S6 of Supplementary Information. The effects are quite natural and in
line with what has been observed in different similar analysis (see e.g. [5] for an exhaustive meta-
analysis), with Neuroticism being a strong predictor of poor mental health (on standard deviation predict
0.371 more symptoms of depression).

Our results are presented graphically in Fig. 3 below, demonstrating the regression’s coe�cients with and
without additional regressors to control for potential confounding variables (the full regressions are
presented in Table S7 of Supplementary Information). From both regressions we note a strong effect of
Openness (see left panel of Fig. 3, corresponding to Column 1 of Table S7 of Supplementary
Information), where one standard deviation of Openness corresponds to 0.05 more symptoms. This
magnitude is similar to the one reported in the right panel of Fig. 3 (corresponding to Column 3 of Table
S7 of Supplementary Information), where we add control for several demographic factors. Neuroticism is
the other signi�cant coe�cient, negative and equal to -0.097, which may look surprising, but it is roughly
in line with other studies analyzing how different personalities reacted to the pandemic, as argued in [33]
and in the �nal section of this article.
[Figure 3, Here]

Mental health deterioration by basic demographic variables
Figure 4 investigates the same statistics described in Fig. 1 but distinguishes between men and women.
The left-hand panel of Fig. 4 shows a signi�cant increase in the prevalence of serious depression among
women, rising from 7.50% (95% CI 0.069, 0.080) in 2018 to 8.41% (95% CI 0.078, 0.090) in 2020. Among
men, the prevalence of serious depression increases from 0.052 (95% CI 0.047, 0.057) in 2018 to 0.067
(95% CI 0.062, 0.072) in 2020. Both differences are statistically signi�cant at the 5% level, with p-value < 
0.00 for men, and p-value = 0.024 for women. This is mirrored in the right-hand panel, where we observe
an increase in symptoms of depression for both genders.
[Figure 4, Here]

Figure 5 investigates the prevalence of serious depression as well as depression symptoms for different
age groups in 2018 and 2020. The left panel shows an increase in serious depression prevalence in all
age groups. Quantitatively, the increase is larger among younger cohorts. Among individuals younger
than 18 years of age, the prevalence of serious depression rises from 1.52% (95% CI 0.009, 0.020) in 2018
to 3.98% (95% CI 0.030, 0.049) in 2020, while among the oldest cohort (age 65 and above), it rises from
9.44% (95% CI 0.081, 0.107) in 2018 to 10.37% (95% CI 0.092, 0.115) in 2020. From the right panel of Fig.
4, we note that symptoms of depression have increased in all age groups, except for those aged 40–65.

[Figure 5, Here]



Page 6/23

Figure 6 investigates the differences in the levels of education. The left panel shows that there is an
increase in the prevalence of depression for individuals with a primary school degree: from 8.90% (95% CI
0.082, 0.095) in 2018 to 11.28% (95% CI 0.106, 0.120) in 2020, and a slightly smaller rise for those with a
secondary school degree: from 5.09% (95% CI 0.046, 0.056) in 2018 to 6.02% (95% CI 0.055, 0.065) in
2020. Depression is relatively stable among those with tertiary education at around 4%.

The right panel features the same decreasing patterns in terms of symptoms differences between the two
waves, showing larger differences among those with lower levels of education.

[Figure 6, Here]
We further analyze whether mental health deterioration has been experienced more acutely by some
groups compared to others by estimating a multiple linear regression model, which will allow us to
control for other potentially confounding factors. Figure 7 reports the estimated coe�cients of the
regression presented in our material and methods section and includes the 95% con�dence intervals (see
table S8 in the Supplementary Information for more detail).

First, from the left panel, we note that individuals under lockdown measures (i.e., those living in the
provinces of Hubei and Xinjiang) reported over 0.3 more symptoms (hence more than 1 in 4 individuals),
compared to the central and the right panels. By comparing the central and the right panel of Fig. 4, we
note that the more affected individuals are the ones that were already reporting symptoms in the 2018
wave.

Figure 4 shows that Female responders seem to report less mental health deterioration than males.
However, from Fig. 7 (and table S8 in the Supplementary Information), we note that this difference is not
statistically signi�cant (p-value = 0.230). Younger adults aged between 18 and 39 constitute the most
affected age group. In particular, the central panel of Fig. 7 shows that mental health deterioration tends
to decline with age among subject over 18, especially among those that did not report any symptoms in
2018. Individuals with tertiary education reported signi�cantly less deterioration than individuals with
only primary education (more than 0.2 symptoms), and that deterioration increased among those with
lower education levels (something we already noted above when analyzing Fig. 6).

Finally, Column 4 of Table S8 of Supplementary Information presents differences with respect to Job
Status: only individuals employed in the agrarian sector reported signi�cantly smaller increases in
symptoms than the baseline (i.e., those employed in the industry and in the other non-agricultural
sectors). Column 5 of the same table in the Supplementary Information outlines no signi�cant
differences arising from provincial GDP per capita, provincial public expenditure or provincial population
density.

[Figure 7, Here]

Materials And Methods
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Data
As previously mentioned, we used the 2018 and the 2020 waves of the China Family Panel Studies
(CFPS), which is a large panel dataset representative of the Chinese population. The formal version of the
2018 wave of the China Family Panel Studies (CFPS) data and the beta version of the 2020 wave of the
China Family Panel Studies (CFPS) data is public available. The relevant datasets are available in the
[CFPS data platform] repository, [http://www.isss.pku.edu.cn/cfps/download]. The study used open
research data from the China Family Panel Studies (CFPS). CFPS has obtained informed consent from all
subjects involved in the studies.

The 2018 wave had 37,354 total individual respondents, while the 2020 wave had 28,590. We used
sampling weights as suggested by the data collectors. Given that they are available only for the 2018
wave we use the same when we analyze data from the 2020 wave. We use robust standard errors in all
our regression analyses.

After removing individual data with missing mental health information on the CES-D questionnaire (9,160
in total), and those who were part of the survey in 2018 but not in 2020 for various reasons, we have
18,127 respondents appearing in both waves.

We will now discuss this attrition in more detail. Table 1 below reports the number of valid observations
belonging to each wave and how many individuals are observed in both waves. Among individuals
interviewed in 2018 with information on the CES-D and weights, 60.1% were re-interviewed in 2020. While
an attrition rate of nearly 40% is substantial, it compares favorably with previous researches (e.g. [29]
[34]). In Table S5 of the Supplementary Information, we perform a simple attrition analysis which shows
that using data from the 2020 wave results in a younger sample. This is to be expected since older
respondents from 2018 are less likely to appear in the 2020 wave (from the data, we note that the
average age is 42.531, down from the initial 44.791 years. While the initial 2018 sample is represented by
responders aged between 9 and 103 years old, our �nal sample after adding data from 2020 is
represented by responders aged between 11 and 93 years). The average symptoms of depression slightly
decrease in a consistent manner (the difference is non-signi�cant at the 5% level). Average education and
household income are also slightly higher, which is consistent with the age differences in this context.

Overall, we can say that the population represented in our �nal sample is slightly younger than a Chinese-
representative sample.
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Table 1
Cross-sectional and longitudinal dimensions

  Individual is observed twice  

Wave No Yes Total

2018 11,708 18,127 29,835

2020 6,398 18,127 24,525

Total 18,106 36,254 54,360

Source: CFPS (waves 2018 and 2020). The data are from China Family Panel Studies (CFPS), funded
by Peking University and the National Natural Science Foundation of China. The CFPS is maintained
by the Institute of Social Science Survey of Peking University.

There are two lockdowns imposed at the province level in China in 2020. The �rst one was imposed in
Hubei province from 23rd January to 8th April 2020; while the second one was imposed in Xinjiang
province in July and August 2020. Considering that the data in the 2020 wave of the CFPS was collected
from July to December 2020, we distinguished two groups of responders who were affected by
lockdowns (based on whether they have experienced lockdown before the interview or are during
lockdown when they are interviewed): the �rst one is the responders in Hubei province for the entire 2020
wave (a total of 247 observations in the balanced panel), while the second one is the responders in
Xinjiang province in July and August 2020 (for a total of 39 observations in the balanced panel). Due to
the small sample size of the second lockdown, we have grouped both lockdowns together in our analysis.

In Table S1, S2 and S3 of the Supplementary Information, we provide a summary description of all
variables we use for each wave of the CFPS dataset that we will merge to perform our analysis.

The 8-item Center for Epidemiologic Studies Depression
Scale
To identify the levels and changes in mental health in the 2018 and 2020 waves, we used two measures
based on the 8-item Center for Epidemiologic Studies Depression Scale, CES-D. The CES-D is a well-
known instrument used for evaluating mental health where the respondent reports the extent to which
each of the eight symptoms is present in the few weeks before the survey takes place. The respondent
can pick from a few possibilities for each of these symptoms, based on weekly frequencies: rarely: less
than 1 day, a little: one or two days, occasionally: three or four days, or often: �ve-seven days (our 8-item
scale is derived from the original 20-item scale, which is a commonly used self-rating scale designed to
measure depressive symptomatology [41] and is widely considered a validated instrument for screening
depression in older adults [41]. The reduced 8-item scale has been shown to be a valid and reliable
instrument to detect depression [42]).

Following common practice, we used a measure based on a binary indicator of being at risk of presenting
with mental health problems (CES-D “caseness” score). In the 20-item questionnaire, the caseness is
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typically calculated after each answer is coded between 0 (no symptoms) to 3 (frequent symptoms) and
then added up, so that the resulting score falls between 0 and 60. If the total score is 28 or above, the
subject is considered to have severe depression. Accordingly, in the 8-item version – ranging from 0 to 24
– we assume that if individuals report a score of 12 and above (calculated considering the ratio 28/60
from the 20-item version) we classify them as having severe depression. In parts of our analysis, we also
de�ne a lower threshold for mild depression.

To measure the level of mental deterioration between the two waves, we counted the differences in
symptoms between waves for each responder appearing in both waves, coding it a ‘symptom’ every time
a speci�c way described in the questionnaire has been felt occasionally (three or four days), or often (�ve-
seven days).

We assume that the total number of symptoms is a cardinal measure and therefore the level of
deterioration (or the difference between the sum of symptoms in the pre-pandemic and pandemic waves)
can be considered a cardinal measure as a simple linear OLS estimator can be used for the regression.

Big 5 Personality Traits and Cognitive Skills
The wave 2018 of CFPS dataset includes a set of standard personality questions derived from the most
widely used taxonomy of personality, the “Big Five” model as measured by the Revised NEO Personality
Inventory [2]. These “Big Five” personality traits are: neuroticism (or emotional stability), extraversion,
conscientiousness, agreeableness, and openness, usually measured through self-report based on the so-
called NEO Five-Factor Inventory, originally with 60 items (12 items per domain). The current data are
measured with a short 15-item questionnaire (3 per each of the Big Five traits) as it is customary in large
surveys (as argued in [33]). The wave 2018 include two measures of cognitive skills, a math test and
verbal test, we average the two scores in order to have a unique measure of cognitive skills.

In table S3 of SI, we present the descriptive statistics of personality and cognitive variables, and in table
S4, we present the correlation matrix between each single personality trait and the measure of cognitive
skills. The correlation among personality traits is the expected one, with Openness, Conscientiousness,
Extraversion, Agreeableness correlating positively and Neuroticism correlating negatively.

Regression analysis
In the �rst part of the analysis, we compared weighted means and provided 95% con�dence intervals. In
the second part, we performed some regressions, using OLS to estimate different speci�cations of this
linear econometric model:

where  is the change in the number of symptoms reported using the CES-D as de�ned above between
2018 and 2020 waves; is a dummy where equals to 1 if the responder has experienced
lockdown before the interview (in Hubei province for the entire 2020) or is interviewed during a lockdown

Δyi = α+ βlockdowns+ πXi + ρZi + ei,

Δyi
lockdowns
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(in Xinjiang province during July and August 2020);  is a vector of demographic variables, including
gender, age group indicators, month of interview indicators in 2018, household size in 2020, marital
status in 2020, education indicators in 2018, and per capita household income in 2018.  is an
employment status indicator in 2018. Finally,  is the error term of the regression. All regressions are
estimated using 2018 weights and heteroscedasticity-robust standard errors.

Discussion
There is widespread evidence that mental health has been severely affected by the COVID-19 pandemic
([28] [29] [43]), and it will likely be a major issue in the post-COVID world [44]. From the analysis presented
in this article, we saw cases of serious depression in China increased by about 1.2 percentage points
(about 19%). It is di�cult to compare this with Europe and the US, where other scales have been used. To
provide an idea of the possible differences, we calculated an index of mild depression de�ned as a
number of symptoms larger or equal to 8 (as opposed to serious depression, where the threshold was
12). This demonstrated a signi�cant increase from 25.2–26.9% as reported in Figure S1 of the
Supplementary Information. We can compare this �gure with [29], who �nd an increase of 13.5
percentage points in the UK from 24.3% in 2017–2019 to 37.8% in April 2020, based on GHQ-12 score
⩾3. While the assessment method is based on different questionnaires, the increase in mental health
problems in the UK seems to be much higher than in China, according to our data.

As noted above, it is crucial to identify at-risk groups and design personalized treatments, particularly in
large countries such as China. People with more open personalities seem signi�cantly worse-off,
consistent with the view that certain personalities may be more likely to suffer the limiting of personal
contacts and social life brought about by COVID-19. Openness is the trait that re�ects preferences for
exploration and new experiences (see e.g., [3]); in fact, this trait is often called “openness to experience”.
Individuals with this type of personality seem to suffer more during a pandemic period, which is
characterized by many constraints on individual freedom and restrictions on socializing with others at
work and during leisure time. [33] found similar results in the UK.

On the other hand, neuroticism does not predict more deterioration in mental health. Neuroticism is linked
to individuals’ higher sensitivity to negative outcomes and threats (see e.g. [3]) of the sort that have been
pervasive in the current pandemic. As argued in [33], individuals with highly neurotic personalities have
normally experienced several negative shocks during their lives; hence, there might be a sort of
habituation effect at play. The effects of the pandemic on the mental health of different personalities are
remarkably consistent with the rest of the literature on the subject, and we refer to [33] for a detailed
discussion of this small but growing literature.

The Big Five traits-based personality questionnaire used in the CFPS is derived from the most widely used
taxonomy of personality, as measured by the Revised NEO Personality Inventory [2]. The remarkably
similar effects of the different traits on mental health during the pandemic across so different culture

Xi

Zi

ei
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lends more support to the notion that they are invariant across European, North American, and East Asian
samples, then suggesting their universality ([3][46]).

Considering the effect of pandemic across different ages, our �nding that individuals who belong to the
younger cohort are more affected compared with individuals in the older cohort is generally consistent
with many country-representative studies. For the United States, [34] [35] [36] [37] report more severe
deterioration of mental health among younger individuals compared with older individuals. For the UK
[28] [29] [30] show evidence that younger individuals report more severe mental health deterioration
compared with older individuals. [39] �nds similar results in a study taking place in South Korea (it must
be noted however that some non-representative studies on the Chinese population [6] [49] [50] �nd a
higher prevalence of depression and more symptoms of mental health issues in individuals who are older
than 60).

With respect to the gender differences, our �nding that males report only slightly and statistically
insigni�cant more mental health problems than females is not con�icting with other studies based on the
Chinese population [25] [49] [50]. This �nding is also in line with [34] [35] using data from the United
States, they do not report any signi�cant difference between men and women. On the other hand, [36] [37]
�nd that women are more affected by COVID-19 compared with men in the United States, and [28] [29]
[31] [32] [46] show that women’s mental health seem more affected by the pandemic in the UK. Overall,
these mixed �ndings related to gender are in line with [48], who in an international meta-analysis did not
�nd clear gender differences when comparing the mental health effects of the pandemic.

We �nd that individuals who have lower educational backgrounds and lower incomes are affected by
COVID-19 more compared with individuals who have higher educational backgrounds and higher income
(a �nding that is consistent with other studies that are based on the Chinese population [6] [7] [25] [49]
[50]). However, the evidence on the differential effect on education are mixed in US-based studies. While
[35] and [36] present evidence that the group with the highest increase rate in symptoms of anxiety and
depression are the individuals with educational backgrounds lower than high school, [34] does not �nd a
signi�cant difference between individuals with and without college degrees, and [37] showed that
individuals with secondary educational backgrounds reported the highest prevalence of depression
during COVID-19. In addition, [37] �nd that individuals with lower income suffered more from COVID-19.
Finally, UK-based studies typically �nd that the most signi�cant mental health deterioration is among
higher income and education groups ([28] [29] [31] [32] [46]).

These different �ndings on the effect of the pandemic among different genders and educational
attainments in different countries would represent an interesting puzzle for further investigation.
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Figure 1

Depression pre and during the pandemic years: In the left panel, serious depression is de�ned when
responders report 12 or more symptoms in the CES-D questionnaire. The right panel reports the average
number of symptoms reported. The bars represent the 95% con�dence intervals. Statistics are weighted
using the survey sample weights. Data source: CFPS dataset, 2018 and 2020 waves. All statistics are
produced using a weighted sample.
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Figure 2

Estimated differences in the depression pre and during the pandemic controlling by Age. The table reports
the OLS coe�cients of the COVID wave dummy in 4 separate regressions. In the top panels, the
dependent variable is the case of serious depression. In the bottom panels, the dependent variable is the
symptoms reported. The regressions in the right panels include the variables Age and Age squared
(unreported in the table), while the regressions in the left panels do not. The bars represent the 95%
con�dence intervals with robust standard errors. The 4 regressions include the same responders, and the
data sample is weighted to generate population representative estimation.
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Figure 3

Mental health deterioration with respect to different personalities. The table reports the OLS coe�cients
of the two regressions where the dependent variable is the difference between the number of symptoms
in 2018 and 2020. The personality trait measures are standardized. The bars represent the 95%
con�dence intervals with robust standard errors. Data are weighted to generate population representative
estimation. Gender, age group, urban residence, family size, and months of the interview are included in
the regression related to the right panel but omitted in the �gure. The complete estimation of the two
regressions is presented in table S7 of the Supplementary Information.
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Figure 4

Depression pre and during the pandemic years by gender: In the left panel, serious depression is de�ned
when responders report 12 or more symptoms in the CES-D questionnaire. The right panel reports the
average number of symptoms reported. The bars represent the 95% con�dence intervals. Statistics are
weighted using the survey sample weights.
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Figure 5

Depression pre and during the pandemic years by age groups: In the left panel, serious depression is
de�ned when responders report 12 or more symptoms in the CES-D questionnaire. The right panel shows
the average number of symptoms reported. The bars represent the 95% con�dence intervals. Statistics
are weighted using the survey sample weights.
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Figure 6

Depression pre and during the pandemic years by classes of education: In the left panel, serious
depression is de�ned when responders report 12 or more symptoms in the CES-D questionnaire. The right
panel reports the average number of symptoms reported. The bars represent the 95% con�dence
intervals. Statistics are weighted using the survey sample weights.
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Figure 7

Mental Health Deterioration among different groups. The table reports the OLS coe�cients of the three
regressions where the dependent variable is the difference between number of symptoms in 2018 and
2020. The bars represent the 95% con�dence intervals with robust standard errors. Data is weighted to
generate population representative estimation. Marriage status and months of the interview are included
in the regression but omitted in the �gure. The complete estimation of the three regressions is presented
in table S8 of the Supplementary Information.
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