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Background: The physical and mental health of citizens living in a country that
encouraged face masks (China) and discouraged face masks (Poland) during the initial
stage of the COVID-19 pandemic remained unknown. We conducted a cross-country
study to compare the psychological impact of the COVID-19 pandemic on Poles and
Chinese. This study aimed to compare the levels of psychological impact of pandemic
and levels of anxiety and depression between China and Poland.

Methods: The survey collected information on demographic data, physical symptoms,
contact history, and precautionary measures. The psychological impact was assessed
using the Impact of Event Scale-Revised (IES-R), and mental health status was assessed
by the Depression, Anxiety and Stress Scale (DASS-21). The chi-squared test was used
to analyze the differences in categorical variables between the two populations. Linear
regression was used to calculate the bivariate associations between independents
variables (e.g., physical symptoms and precautionary measures) and dependent
variables (e.g., mental health outcomes).

Results: This study included a total of 2,266 respondents from both countries (1,056
Poles and 1,210 Chinese). There were significantly less Polish respondents who wore face
masks (Poles: 35.0%; Chinese: 96.8% p < 0.001). Significantly more Polish respondents
reported physical symptoms resembling COVID-19 infection (p < 0.001), recent medical
consultation (p < 0.01), recent COVID-19 testing (p < 0.001), and hospitalization (p <
0.01). Furthermore, Polish respondents had significantly higher levels of anxiety,
depression and stress (p < 0.001) than Chinese. The mean |ES-R scores of Poland
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and China were above the cut-off for post-traumatic stress disorder (PTSD) symptoms.
Besides precautionary measures, unemployment, retirement, physical symptoms
resembling COVID-19 infection, recent medical consultation or COVID-19 testing, and
long daily duration of home confinement were risk factors for PTSD symptoms, anxiety,
depression, or stress for Polish respondents.

Conclusion: Use of face masks at the community level may safeguard better physical and
mental health during the COVID-19 pandemic. There is a need of health education with
scientific information from Polish health authority on the proper use of face masks and
reduce social stigma. This study was limited by the respondent sampling method that had

compromised the representativeness of samples.

Keywords: anxiety, COVID-19, depression, mask, knowledge, precaution, psychological impact, stress

INTRODUCTION

The World Health Organization (WHO) declared the
coronavirus disease 2019 (COVID-19) outbreak a pandemic on
March 11, 2020 (1). In Asia, China was the first country that was
affected by COVID-19. After the outbreak of severe acute
respiratory syndrome (SARS), China has built a public
health infrastructure to react promptly to the COVID-19
pandemic (2). As of February 2, the number of confirmed
cases was 17,205 and the number of death cases was 361 in
China (3). Besides enhancing policies on lockdown, social
distancing, and personal hygiene (4), China was the first
country that enforced compulsory face mask policies for
healthy people outside the home environment (5). Due to
previous experience with SARS and air pollution (6), wearing a
face mask has become a common practice in China and some
Asian countries.

Outside China, the number of COVID-19 cases surged in
Europe. The local transmission of COVID-19 in Poland was first
declared to the WHO on March 10 (7). A new law on specific
solutions related to the prevention and eradication of COVID-19
(called “specustawa”, special act) was passed to enforce social
distance, prohibition of gathering, closure of business and school,
and home confinement (8). As of March 26, the number of
confirmed cases of COVID-19 infections was 1221, and there
were 16 deaths in Poland (9). In contrast to China, Poland was
not affected by SARS in 2003 and Polish medical experts
discouraged public from wearing face masks as it was seen as a
cultural practice in Asia (10, 11).

Various precautionary measures are adopted during the
COVID-19 pandemic. While it is clear that physical distancing
can cause loneliness (12), the effects of facemasks has sparked a
debate in the medical field and caused confusion. During the
initial stage of COVID-19 pandemic, neither the WHO nor
Centers for Disease Control and Prevention (CDC) encouraged
the usage of face masks for the general public (5, 13). Medical and
public health experts from some European countries (e.g., United
Kingdom) believed there was no direct evidence of airborne
transmission of COVID-19 (14). In contrast, respiratory

clinicians and public health experts in China argued that lack of
evidence does not equate to evidence of ineffectiveness of face
masks (15). The use of face masks, by most people in Hong Kong
have played an important role in controlling the spread of
COVID-19 (16). Although air quality and ventilation experts
believed wearing face mask could offer psychological benefits
(14), the mixed opinion, contradictory messaging, and shortage
of face masks could possibly lead to public anxiety and confusion.
Furthermore, the public might be concerned about emerging
clinical reports about the spread of COVID-19 by asymptomatic
carriers (17).

One of the methods to study the possible association between
wearing face masks and mental health parameters during the
COVID-19 pandemic is to compare mental health of two
countries with different views and practices with similar mental
health status before the COVID-19 pandemic (18). Recent
studies reported the mental health of Chinese during the
pandemic (19-21) but there was no similar study on Poles. We
hypothesized that (a) More Chinese respondents would prefer to
wear face masks as a preventive measure; (b) the frequencies of
physical symptoms and levels of psychological impact,
depression, anxiety, and stress were different between Polish
and Chinese respondents; (c) different factors were associated
with psychological impact, depression, anxiety, and stress in
Polish and Chinese respondents.

METHODS
Study Design and Study Population

We conducted a cross-country study to compare the
psychological impact of the COVID-19 pandemic on Poles and
Chinese. The study was conducted from January 31 to February 2
in China and March 22 to March 26 in Poland, during the initial
stages of the epidemic in both countries. A respondent driven
sampling strategy focused on recruiting the general public during
the COVID-19 pandemic was utilized. The formula to calculate
sample size is listed as follows (22):

Frontiers in Psychiatry | www.frontiersin.org

September 2020 | Volume 11 | Article 569981


https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Wang et al.

Face Mask and Mental Health

The sample size n and margin of error E are given by

X = Z(C/loo)zr(loo -1)

n= Nx/ ((N-1)E2+x)
E = Sqrt[""" /)]

where N is the population size, r is the fraction of responses, and
Z (c/100) is the critical value for the confidence level c. The
minimum sample size for China was 664 (margin error is 5%,
confidence level at 99%; the population of China is
1,439,525,218; response distribution: 50%) (22). The minimum
sample size for Poland was 384 (margin error is 5%, confidence
level at 99%; the population of Poland is 37,845,009) (22).
Inclusion criteria for respondents were access to the Internet,
able to read Chinese or Polish, residing in China or Poland
during the recruitment period. Exclusion criteria were no access
to the Internet, illiteracy, and not residing in China or Poland at
the time of recruitment.

Procedure

In order to comply with social distancing and lockdown
measures in both countries, potential respondents were
electronically invited by existing study respondents by the
respondent sampling technique. They completed the
questionnaires through an online survey platform (Google
Forms Online Survey in Poland and “SurveyStar”, Changsha
Ranxing Science and Technology, Shanghai in China). The
Institutional Review Board of the SWPS University (Poland)
(IRB Reference Number WKEB62/04/2020), Huaibei Normal
University (China) (HBU-IRB-2020-002) approved the research
proposals. All respondents provided informed consent and
anonymous data were kept confidential.

Outcomes

This study used the National University of Singapore COVID-19
questionnaire, and its psychometric properties had been
established during the COVID-19 outbreak (23) and pandemic
(24). The National University of Singapore COVID-19
questionnaire consisted of questions that covered five main
areas: (1) demographic data; (2) physical symptoms related to
COVID-19 in the past 14 days; (3) contact history with COVID-
19 in the past 14 days; (4) knowledge and concerns about
COVID-19; and (5) precautionary measures against COVID-
19 in the past 14 days.

Demographic data about age, gender, education, household
size, and marital status were collected. Physical symptoms related
to COVID-19 included breathing difficulty, chills, coryza, cough,
dizziness, fever, headache, myalgia, sore throat, and fever.
Respondents also rated their physical health status and stated
their history of chronic medical illness. Health service utilization
variables in the past 14 days included consultation with a doctor
in the clinic, quarantine experience, and recent testing for
COVID-19. Precautionary measures against COVID-19
included covering mouth when coughing and sneezing, hand
hygiene, and wearing a face mask regardless of the presence or

absence of symptoms. The respondents were asked the average
number of hours of home confinement per day during the
COVID-19 pandemic.

The psychological impact of COVID-19 was measured using
the Impact of Event Scale-Revised (IES-R). The IES-R was
validated in Polish and Chinese population for determining the
extent of psychological impact after exposure to a recent event
that might threaten survival (i.e., the COVID-19 pandemic) (25-
27). This 22-item questionnaire which is composed of three
subscales, aims to measure the mean avoidance, intrusion, and
hyperarousal (28). The total IES-R score is divided into 0-23
(normal), 24-32 (mild psychological impact), 33-36 (moderate
psychological impact) and >37 (severe psychological impact)
(29). The total IES-R score > 24 suggests the presence of post-
traumatic stress disorder (PTSD) symptoms (30). The Chinese
version of IES-R was a valid and reliable measure of
psychological distress. Based on factor analysis and subscale
correlation, the three subscales of the Chinese version of IES-R
were highly related and reliability was verified (31). The Chinese
version of IES-R demonstrated external validity with significant
correlation with General Health Questionnaire (31). Similarly,
the Polish version of IES-R was found to be reliable and valid
method. The factor structure is similar to the proposed
theoretical structure (32). Principal component analysis identified
three factors including intrusion, hyperarousal, and avoidance (32).
IES-R was previously used in research related to the COVID-19
epidemic (23, 33, 34). We also assessed the reliability and validity of
IES-R for this study. For reliability, the internal consistency or
homogeneity of items of IES-R was measured by the Cronbach’s
alpha. Cronbach’s alpha of 0.70 or higher is considered
“acceptable” in most social science research (35). In this study,
the Cronbach’s alpha for Chinese version of IES-R was 0.949 and
Cronbach’s alpha for Polish version of IES-R was 0.883. The
Spearman-Brown split half reliability coefficient is used to estimate
full test reliability based on split-half reliability measures and the
Spearman-Brown coefficient of 0.80 or higher is considered to
demonstrate good reliability. In this study, the Spearman-Brown
coefficient for Chinese version of IES-R was 0.916 and
Cronbach’s alpha for Polish version of IES-R was 0.87. For face
validity, there was 100% completion rate for both Chinese and
Polish respondents and indicated good comprehensibility and
interpretability of IES-R. Construct validity was assessed by the
confirmatory factor analysis (CFA). The goodness-of-fit indices
revealed a good fit of the data model [Chinese version of IES-R:
x2/d.f. = 2.467 (<3: excellent), RMSEA = 0.07 (<0.1: acceptable),
CFI = 0.937 (>0.9: acceptable), IFI = 0.937 (>0.9 acceptable),
NFI = 0.899 (>0.90: acceptable); Polish version of IES-R: y2/d.f. =
2.269 (<3: excellent), RMSEA = 0.065 (<0.1: acceptable), CFI =
0.917 (>0.9: acceptable), IFI = 0.919 (>0.9 acceptable), NFI =
0.863 (>0.90: acceptable)].

The mental health status of respondents was measured using
the Depression, Anxiety and Stress Scale (DASS-21) and
calculation of scores was based on a previous study (36). The
DASS-21 was recommended to meaningfully compare the
relationships between variables across different ethnic groups
(37). DASS-21 has been demonstrated to be a reliable and valid
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measure in assessing mental health in Poles (37) and Chinese
(38-40). Previous study reported that each of the three subscales
of DASS-21 demonstrated good internal consistency, test-retest
reliability and convergent validity with other established scales
such as Chinese version of Beck Depression Inventory (BDI) and
State-Trait Anxiety Inventory (STAI) (40). Confirmatory factor
analysis of the assumed three-factor model of Polish version of
DASS-21 suggested that the model was appropriate for Poles
(37). DASS-21 was previously used in research related to the
COVID-19 epidemic (23, 33, 34). We also assessed the reliability
and validity of DASS-21 for this study. For internal consistency,
the Cronbach’s alpha of Chinese version of DASS-21 was listed
as follows: DASS-21 stress: 0.888, DASS-21 anxiety: 0.845,
DASS-21 depression: 0.878. The Cronbach’s alpha of Polish
version of DASS-21 was listed as follows: DASS-21 stress:
0.890, DASS-21 anxiety: 0.854, DASS-21 depression: 0.886. For
split-half reliability, the Spearman-Brown coefficient for Chinese
version of DASS-21 was 0.929 and Cronbach’s alpha for Polish
version of DASS-21 was 0.937. For face validity, there was 100%
completion rate for both Chinese and Polish respondents and
indicated good comprehensibility and interpretability of DASS-
21. For construct validity, the CFA revealed a good fit of the data
model [Chinese version of DASS-21: y2/d.f. = 2.382 (< 3:
excellent), RMSEA = 0.068 (<0.1: acceptable) CFI = 0.944
(>0.9: acceptable), IFI = 0.944 (>0.9 acceptable), NFI = 0.908
(>0.90: acceptable); Polish version of DASS-21: y2/d.f. = 2.201
(<3: excellent), RMSEA = 0.063 (<0.1: acceptable), CFI = 0.950
(>0.9: acceptable), IFI = 0.951 (>0.9 acceptable), NFI = 0.913
(>0.90: acceptable)].

Statistical Analysis

Descriptive statistics were calculated for demographic
characteristics, physical symptom, and health service utilization
variables, contact history variables, and precautionary measure
variables. The scores of IES-R and DASS subscales were
expressed as mean and standard deviation. To analyze the
differences in psychological impact, levels of depression,
anxiety and stress, the independent sample t-test was used to
compare the mean score between the Polish and Chinese
respondents. Percentages of response to other questions were
calculated according to the number of respondents per response
to the number of total responses of a question and presented as
categorical variables. The chi-squared test was used to analyze
the differences in categorical variables between the two samples.
We used linear regressions to calculate the bivariate associations
between independent variables including demographic
characteristics, physical symptoms and health status, and
precautionary measures, and dependent variables including the
IES-S score and DASS stress, anxiety, and depression subscale
scores for the Poles and Chinese separately. The maximum
probability of a Type I error remains alpha (p < 0.05). In this
study, there are three levels of p-values: p < 0.05, p <0.01, and p <
0.001 for the significant regression analysis results. For example,
a p-value of 0.01 would mean there is a 1% chance of committing
a Type I error [2]. Statistical analysis was performed on SPSS
Statistic 21.0.

RESULTS

Comparison Between the Polish and
Chinese Respondents and Their Mental
Health Status
For the study in Poland, we received responses from 1,064
respondents, and 8 respondents did not complete the
questionnaires. Eventually, we included 1,056 respondents
from Poland who had completed the questionnaires (99.2%).
For the China sample, we excluded 94 incomplete
questionnaires, which yielded 1,210 of a total of 1,304 (92.79%)
valid questionnaires from China. As a result, there were a total of
2,266 individual respondents who participated in both countries.
Figure 1 compares the mean scores of DASS-stress, anxiety,
and depression subscales and IES-R scores between the Polish and
Chinese respondents. For the DASS-stress subscale (Mcpin, = 7.76,
SDchina = 7.745 Mpgjand = 14.00, SDpgjang = 10.09), Chinese had
significantly lower stress scores (t = 16.32, p < 0.001, 95%CI 5.50 to
7.00). For the DASS-anxiety subscale (Mcpina = 616, SDchina =
6.57; Mpojand = 7-65, SDpojana = 8.12), Chinese had significantly
lower anxiety scores (t = 4.76, p < 0.001, 95% CI 0.87 to 2.11). For
the DASS-depression subscale (Mcpina = 6.25, SDcpina = 7.16;
Mpoland = 10.06, SDpjang = 9.23), Chinese had significantly lower
depression scores (t = 10.88, p < 0.001, 95% CI 3.13 to 4.51). For
IES-R (MChina 23298, SDChina = 1542, MPoland = 3114, SDPoland =
13.59), Chinese had significantly higher IES-R scores (t = —3.03,
p < 0.01, 95% CI —3.04 to —0.65). Nevertheless, the mean IES-R
scores of both countries were higher than 24 points, indicating the
presence of PTSD symptoms in Polish and Chinese respondents.

Demographic Characteristics and Its
Association With Psychological Impact
and Adverse Mental Health Status

The majority of Polish respondents were women (76.1%), of
middle adulthood with the average age of 31 to 40 years (45.4%),
married (55.5%) having a household size of 3-5 people (57.4%),
employed (84.5%), and well educated (72.9% with a bachelor or
higher degree). Similarly, the majority of Chinese respondents
were women (67.3%), married (76.4%), of young adulthood with
age 22 to 30 years (53.2%), having a household size of 3-5 people
(80.7%), students (52.8%), and well educated (87.9 with a
bachelor or higher degree) (see Table 1).

For Polish respondents, the male gender was significantly
associated with the lower score of IES-R and DASS-21 subscale
scores (p < 0.01) (see Table 2). In contrast, male gender was
significantly associated with the lower score of IES-R but higher
DASS-21 subscale scores in Chinese respondents (p < 0.05).
Notwithstanding, there were other differences between Polish
and Chinese respondents. Unemployment and retirement were
significantly associated with higher IES-R scores in Poles (p <
0.05). Higher education levels were associated with lower DASS-
21 depression scores (p < 0.01) in Poles but higher IES-R scores
in Chinese (p < 0.05). Polish students were significantly
associated with higher DASS-21 depression scores (p < 0.001)
while Chinese students were significantly associated with higher
IES-R, DASS-21 stress and anxiety scores (p < 0.05).
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Physical Symptoms, Health Status, and Its
Association With Psychological Impact
and Adverse Mental Health Status
For physical symptoms resembling COVID-19 and health status,
there were a significantly higher proportion of Polish
respondents who reported fever (p < 0.001), breathing
difficulty (p < 0.001), coryza (p < 0.001), sore throat (p <
0.001), recent consultation with a doctor (p < 0.01), recent
COVID-19 testing (p < 0.001), recent hospitalization (p <
0.01), chronic illness (p < 0.01), indirect contact with a
confirmed case of COVID-19 (p < 0.05), and contact with
infected materials (p < 0.001) as compared to Chinese (see
Table 3). Significantly less Chinese respondents reported good
health status (p < 0.001) and more Chinese respondents had
recent quarantine experience (p < 0.01). Of the Polish
respondents, 614 respondents (58.1%) had no symptom, 227
respondents (21.5%) had one symptom, 126 respondents
(11.9%) had two symptoms, and 52 (4.9%) respondents had
three symptoms. Of the Chinese respondents, 793 respondents
reported no symptoms (60.81%), 182 respondents reported one
symptom (15.04%), 114 respondents reported two symptoms
(9.42%), and 68 respondents reported three symptoms (5.62%).
For both countries, linear regression showed that chills and
myalgia were significantly associated with higher IES-R scores,
DASS-21 stress, anxiety, and depression subscale scores after
adjustment for age, gender, and education levels (p < 0.05) (see
Table 4). Cough and poor physical status were significantly
associated with higher DASS-21 stress, anxiety, and depression
subscale scores (p < 0.05). The presence of chronic illness and
sore throat were significantly associated with higher IES-R
scores, stress, and anxiety (p < 0.05). Breathing difficulty was
associated with higher DASS-21 anxiety and depression scores
(p < 0.01). Contact with infected material by COVID-19 was
associated with higher DASS-21 anxiety scores (p < 0.05).
Concerns about other family members contracting COVID-19

TABLE 1 | Comparison of demographic characteristics between Polish and
Chinese respondents (N = 2,266).

Demographic characteristics Poland China
(N = 1,056) (N =1,210)
N (%) N (%)
Gender
Male 252 (23.9) 396 (32.7)
Female 804 (76.1) 814 (67.9)
Age range
[12-21] 74 (7.0) 344 (28.4)
[22-30] 217 (20.5) 643 (53.2)
[31-40] 479 (45.4) 94 (7.8)
[41-49] 216 (20.5) 90 (7.4)
>50 70 (6.6) 39 (3.2)
Household size
Six people or more 50 (4.7) 171 (14.1)
Three to five people 606 (57.4) 976 (80.7)
Two people 265 (25.1) 52 (4.3)
One person 135 (12.8) 11 (0.9)
Education level
Primary school and below 5(0.5) 10 (0.8)
Junior high school 32 (8.0 55 (4.6)
High school 249 (23.6) 81 (6.7)
University (Bachelor, Master, 770 (72.9) 1,064 (87.9)
Doctorate)
Employment status
Student 88 (8.3 639 (52.8)
Unemployed 47 (4.5) 67 (5.5)
Farming 0 (0) 24 (2.0)
Retired 28 (2.7) 7 (0.6)
Employed 893 (84.5) 473 (39.1)
Marital status
Married 586 (55.5) 925 (76.4)
Single 460 (43.6) 273 (22.6)
Divorced/Separated 0(0) 9(0.7)
Widowed 10 (0.9) 3(0.9)

were significantly associated with higher IES-R scores (p < 0.05).
Recent quarantine was not associated with IES-R and DASS-21
subscale score (p > 0.05). There were other differences between
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FIGURE 1 | Comparison of the mean scores of DASS-stress, anxiety, and depression subscales as well as IES-R scores between Polish and Chinese respondents

(N = 2,266).
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TABLE 2 | Association between demographic variables and the psychological impact of the 2019 coronavirus disease (COVID-19) outbreak as well as adverse mental
health status between Polish and Chinese respondents during the epidemic (N = 2,266).

Demographic variables Poland China

Impact of Stress Anxiety Depression Impact of Stress Anxiety Depression

event event

B T B t B t B T B t B t B t B t
Gender
Male -0.54 -6.23** -0.50 -6.23** -0.58 -577** -0.31 -3.37* -020 -2.56* 0.10 2.33* 0.19 264" 012 213"
Female Reference Reference Reference Reference Reference Reference Reference Reference
Age (years)
12-21.4 -0.35 -1.72 0.08 0.42 0.23 1.00 051 242 021 100 008 065 010 051 006 0.39
21.4-30.8 -0.40 -2.39" -0.02 -0.10 -021 -1.09 -004 -022 0.09 045 0.12 1.01 0.07 036 0.18 1.15
30.8-40.2 -025 -159 -0.02 -0.16 -0.18 -1.02 -020 -122 -0.17 -0.73 -0.07 -0.52 -0.16 -0.72 -0.06 -0.36
40.2-49.6 -026 -153 -0.10 -061 -027 -142 -021 -1.18 -0.16 -0.69 -0.12 -0.82 -0.23 -1.05 -0.16 -0.89
>49.6 Reference Reference Reference Reference Reference Reference Reference Reference
Marital status
Single -0.07 -0.19 -0.002 -0.01 0.29 0.65 -0.16 -040 -0.12 -0.33 0.02 010 038 1.11 012 0.44
Married 0.03 0.07 0.038 0.09 0.35 078 -0.32 -0.78 0.002 0.01 0.12 058 047 140 022 082
Widowed Reference Reference Reference Reference Reference Reference Reference Reference
Household size
Six people or more 0.06 0.31 0.08 0.41 0.29 1.23 0.08 038 038 097 -023 -099 -0.17 -0.46 -0.19 -0.67
Three to five people 0.12 1.03 0.06 0.59 0.16 1.17 010 083 025 065 -020 -0.88 -0.12 -0.35 -0.09 -0.31
Two people 0.14 1.04 0.05 0.44 0.18 1.18 013 096 041 099 -033 -135 -0.18 -0.46 -0.21 -0.69
One person Reference Reference Reference Reference Reference Reference Reference Reference
Employment status
Unemployed 0.51 2.79* 0.31 1.85 0.26 1.22 0.27 1.45 013 0.81 012 126 0.21 138 016 1.33
Retired 059 251 -006 -029 0.13 0.48 016 066 -0.76 -160 -0.37 -1.34 -055 -1.24 -0.48 -1.36
Student -0.04 -0.29 017 1.35 033 210 074 523" 020 271" 011 240 0.16 225 0.08 1.46
Employed Reference Reference Reference Reference Reference Reference Reference Reference
Education level
Junior high school -0.01 -0.02 -0.62 -1.14 -096 -142 -1.71 -279* 1.08 253 0.14 054 026 064 010 031
High school 0.35 0.63 -0.37 -072 -059 -094 -1.70 -297* 088 2.11* 010 039 024 062 003 0.10
University (Bachelor, Master, 0.28 0.50 -038 -0.76 -0.84 -134 -191 -335* 1.04 264* 014 058 0.17 047 003 0.09
Doctorate)
Primary school and below Reference Reference Reference Reference Reference Reference Reference Reference

*P < 0.05; "p < 0.01; *p < 0.001.

the two countries. Recent consultation with a doctor and
COVID-19 testing was significantly associated with higher
DASS-21 anxiety scores in Poles only (p < 0.01). Close contact
with confirmed case of COVID-19 infection was associated with
depression in Chinese only (p < 0.05).

Precautionary Measures About COVID-19
and Its Association With Psychological
Impact and Adverse Mental Health Status
Polish and Chinese respondents demonstrated significantly
different precautionary measures (see Table 5). There were
significantly more Chinese respondents who would cover their
mouths when coughing and sneezing (p < 0.001), practice hand
hygiene (p < 0.05), wear masks (p < 0.001), spent most of the
time at home (20-24 h) (p < 0.001), and satisfied with health
information (p < 0.001) than Poles.

Linear regression analysis showed that hand hygiene practice
was associated with lower DASS-21 anxiety scores in Polish
and Chinese respondents after adjustment for age, gender, and
education levels (p < 0.05) (see Table 6). Use of face mask and
satisfaction with health information were not associated with
mental health parameters in Poles and Chinese (p > 0.05). For
Poles, staying at home for 10-19 h was significantly associated

with lower IES-R and DASS-21 stress scores (p < 0.05) as
compared to home confinement for 20-24 h. This association
was not found in Chinese, suggesting that the daily duration of
home quarantine might not have an adverse effect on mental
health in Chinese.

DISCUSSION

To our best knowledge, this is the first study that compared the
psychological impact and mental health Poland and China that
adopted very different precautionary measures during the COVID-
19 pandemic. For the first hypothesis, the proportion of Chinese
respondents who used face masks was significantly higher than
Poles. For the second hypothesis, the proportion of Polish
respondents who report physical symptoms resembling COVID-
19 infection, recent medical consultation, recent COVID-19 testing
and hospitalization were higher than Chinese and these could be
predisposing factors for anxiety, depression, and stress in Poles. The
Chinese respondents had significantly higher IES-R scores than
Poles. It is important to note that the Cronbach’s alpha value of
Chinese version of IES-R was higher than 0.90 and it might suggest
redundancy of items (41, 42).
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TABLE 3 | Comparison of physical health status in the past 14 days of the 2019
coronavirus disease (COVID-19) outbreak between Polish and Chinese
respondents during the epidemic (N = 2,266).

TABLE 3 | Continued

Variable Poland China Chi- p-value
(N=1,056) (N=1,210) square

N(%) N(%) (9]
Close contact with an
individual with confirmed
infection with COVID-19
Yes 6 (0.6) 4 (0.3 NA NA
No 1,050 1,206

(99.4) (99.7)
Indirect contact with an
individual with confirmed
infection with COVID-19
Yes 14 (1.3) 6 (0.5 4439 p=0.035"
No 1,042 1,204

(98.7) (99.5)
Contact with infected
material by COVID-19
Yes 164 (16.5) 12 (1.0) 166.377 p < 0.001**
No 892 (84.5) 1,198

(99.0)

Concerns about other
family members
contracting COVID-19
Yes 893 (84.6) 909 (75.2)
No 163(15.4) 291 (24.0) NA NA
No other family members 0(0) 10 (0.8)

Variable Poland China Chi- p-value
(N =1,056) (N=1,210) square
N(%) N(%) o
Persistent fever (>38°C for
at least one day)
Yes 39 (3.7) 6 (0.5) 29.615 p < 0.001**
No 1,017 1,204
(96.3) (99.5)
Chills
Yes 30 (2.8) 42 (3.5) 0.728 p =0.394
No 1,026 1,168
97.2) (96.5)
Myalgia
Yes 71(6.7) 95 (7.9) 1.056 p =0.304
No 985 (93.3) 1,115
(92.1)
Cough
Yes 163 (15.4) 168 (13.9)  1.088 p = 0.297
No 893 (84.6) 1,042
(86.1)
Breathing difficulty
Yes 35 (3.3) 5(0.4) 27.370 p < 0.001**
No 1,021 1,205
(96.7) (99.6)
Coryza
Yes 265 (25.1) 205 (16.9) 22.798 p < 0.001***
No 791 (74.9) 1,005
(83.1)
Sore throat
Yes 203 (19.2) 139 (11.5) 26.333 p < 0.001**
No 853 (80.8) 1,071
(88.5)
Consultation with a
doctor in the last 14 days
Yes 243 (23.0) 42 (3.5)  195.813 p < 0.001**
No 813 (77.0) 1,168
(96.5)
Current self-rating of
health status
Poor or very poor 11 (1.0) 11(1.0) 150.042 p < 0.001**
Average 108 (9.8) 372 (30.7)
Good or very good 942 (89.2) 827 (68.9)
Chronic illness
Yes 223 (21.1) 78 (6.4) 105.368 p < 0.001**
No 833 (78.9) 1,132
(93.6)
Recent testing for COVID-
19 in the last 14 days
Yes 243 (23.0) 11(0.9) 276.772 p<0.001*
No 813 (77.0) 1,199
(99.1)
Recent hospitalization in
the past 14 days
Yes 17 (1.6) 4 (0.3 10.051  p<0.01*
No 1039 (98.4) 1,206
(99.7)
Recent quarantine in the
last 14 days
Yes 6 (0.6) 26 (2.1) 10118  p<0.01*
No 1,050 1,184
(99.4) 97.9)
(Continued)

0 < 0.05, *p <0.01, ** p <0.001.

Prior to the COVID-19 pandemic, the two countries had
similar age standardized prevalence of depression and anxiety
(18). In 2017, the age-standardized prevalence of depression in
China and Poland were 3.4% and 2.3%, respectively. The age-
standardized prevalence of anxiety in China and Poland were 3
and 3.4% (18). From 2005-2008 to 2016-2018, Poland and
China had similar levels of increase in happiness scores
(Poland: 0.445; China: 0.426) (43). For the third hypothesis,
the factors associated with adverse mental health were different
for Polish and Chinese respondents. For Polish respondents,
male gender, and high level of education were protective factors
while unemployment, retirement, physical symptoms resembling
COVID-19 infection, recent medical consultation or COVID-19
testing, and long daily duration of home confinement (20-24 h)
were risk factors for PTSD symptoms, anxiety, depression, or
stress. In contrast, for Chinese respondents, male gender, student
status, high education level, and physical symptoms resembling
COVID-19 infection were risk factors. Polish respondents
reported significantly higher levels of anxiety, depression, and
stress as compared to the Chinese respondents. This could be due
to the number of COVID cases and death per 1 million
population was higher in Poland as compared with China
during the recruitment periods (Poland: 32 COVID cases/1
million people; 0.42 deaths/1 million people on 26 March 2020;
China: 12 COVID cases/1 million people; 0.25 deaths/1 million
people on 2 February 2020) and different precautionary measures.

When the differences in mental health findings between the
two countries were taken into considerations, this would provide
important information about the effects of different precautionary

Frontiers in Psychiatry | www.frontiersin.org

September 2020 | Volume 11 | Article 569981


https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Wang et al.

Face Mask and Mental Health

TABLE 4 | Association between physical health status in the past 14 days and contact history, and the psychological impact of 2019 coronavirus disease outbreak
(COVID-19) as well as adverse mental health status between Polish and Chinese respondents during the epidemic with adjustment for age, gender, and education levels

(N = 2266).
Variables Poland China

Impact of Stress Anxiety Depression Impact of Stress Anxiety Depression

Event Event

B t B T B t B t B t B T B t B t
Persistent Fever (>38°C for
at least one day)
Yes 027 135 0.12 064 0.27 1.19 0.05 023 -023 -044 040 134 123 260° 098 257
No Reference Reference Reference Reference Reference Reference Reference Reference
Chills
Yes 0.63 2.80* 0.81 3.90™ 0.63 2.44* 0.53 223" 046 234 044 384 060 3.31™ 041 2.84*
No Reference Reference Reference Reference Reference Reference Reference Reference
Myalgia
Yes 0.31 207 056 4.06" 049 2.86" 052 331 063 477 043 560" 069 561 050 5.08"*
No Reference Reference Reference Reference Reference Reference Reference Reference
Cough
Yes 0.20 1.96 0.31 3.22 048 4.02"* 0.39 359" 0.33 3.23* 019 3.11* 029 297~ 021 270"
No Reference Reference Reference Reference Reference Reference Reference Reference
Breathing difficulty
Yes 0.48 226 0.60 3.14™ 1.01 4.24" 0.82 3.74** 0.88 158 057 174 163 3.15™ 128 3.08"
No Reference Reference Reference Reference Reference Reference Reference Reference
Coryza
Yes 0.02 028 012 144 0.16 1.60 0.09 096 039 411" 025 446 046 518" 0.33 4.70™
No Reference Reference Reference Reference Reference Reference Reference Reference
Sore throat
Yes 021 222 025 284* 038 352 0.19 194 034 299 0.16 245 035 335" 0.17 2.08*
No Reference Reference Reference Reference Reference Reference Reference Reference
Consultation with doctor in
the clinic in the last 14 days
Yes 0.14 158 0.1 137 027 261* 0.16 168 -0.06 -0.31 017 147 038 208" 022 148
No Reference Reference Reference Reference Reference Reference Reference Reference
Recent hospitalization in the
past 14 days
Yes 0.05 015 -0.08 -0.28 0.28 0.81 0.47 1.49 0.78 1.25 0.32 087 1283 212 -0.28 -0.60
No Reference Reference Reference Reference Reference Reference Reference Reference
Recent testing for COVID-19
in the past 14 days
Yes 014 158 0.11 137 027 261* 0.16 168 -0.18 -048 -0.07 -0.31 022 064 002 0.06
No Reference Reference Reference Reference Reference Reference Reference Reference
Recent quarantine in the
past 14 days
Yes -0.156 -0.30 -0.18 -0.40 -036 -0.62 -0.12 -023 032 130 -0.01 -0.06 003 013 -0.11 -0.59
No Reference Reference Reference Reference Reference Reference Reference Reference
Current self-rating of health
status
Very poor 0.75 204~ 086 256 116 2.76" 168 416 139 113 3.63 5.03" 335 294 356 3.88™*
Poor 169 177 013 057 065 181 036 1.23
Average 0.50 3.92** 0.56 4.76" 0.75 526" 0.66 508" 037 473" 0.19 428" 041 570" 026 4.63*
Good or very good Reference Reference Reference Reference Reference Reference Reference Reference
Chronic illness
Yes 027 291 022 253" 035 332" 0.08 0.85 030 202 024 277 048 358" 0.38 3.51
No Reference Reference Reference Reference Reference Reference Reference Reference
Close contact with an
individual with confirmed
infection with COVID-19
Yes 035 070 015 038 -0.02 -0.04 -0.29 -0.55 0.53 0.84 0.32 0.87 0.98 1.68 0.97 2.10*
No Reference Reference Reference Reference Reference Reference Reference Reference
Indirect contact with an
individual with confirmed
infection with COVID-19
Yes -0.35 -1.05 -125 -024 -063 -039 -1.13 —-0.06 -0.11 -0.27 -0.89 -0.28 -0.59 -0.37 -0.96

-0.38
(Continued)
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TABLE 4 | Continued

Variables Poland China

Impact of Stress Anxiety Depression Impact of Stress Anxiety Depression

Event Event

B t B T B t B t B t B T B t B t
No Reference Reference Reference Reference Reference Reference Reference Reference
Contact with infected
material by COVID-19
Yes 0.17 1.64 0.21 2.15* 0.24 2.04* 017 157 0.36 1.00 0.411.91 0.98 2.93** 0.81 3.02*
No Reference Reference Reference Reference Reference Reference Reference Reference
Concerns about other family
members contracting
CcoviD-19
Yes 0.27 2,57 017 1.76 0.23 0.10 090 0.344.15" 0.06 1.19 0.101.28 0.04 0.68
No Reference Reference Reference Reference Reference Reference Reference Reference

p<0.05, *p<0.01, **p<0.001.

TABLE 5 | Comparison of precautionary measures in the past 14 days of the 2019 coronavirus disease (COVID-19) outbreak between Polish and Chinese respondents

during the epidemic (N = 2,266).

Variables Poland (N = 1,056) China (N = 1,210) Chi-square bgz) p-value
N (%) N (%)

Covering mouth when coughing or sneezing

Yes 786 (74.4) 1,159 (95.8) 211.453 p < 0.001***

No 270 (25.6) 51 (4.2)

Washing hands with soap and water

Yes 1,009 (95.5) 1,177 (97.3) 4.918 p =0.027*

No 47 (4.5) 33 (2.7)

Wearing mask or protective gloves regardless of presence or absence of symptoms

Yes 370 (35.0) 1,171 (96.8) 987.842 p < 0.001***

No 686 (65.0) 39 (3.2)

Average number of hours staying at home per day to avoid COVID-19

[0-9] 90 (8.5) 29 (2.4) 230.918 p < 0.001***

[10-19] 277 (26.2) 77 (6.4)

[20-24] 689 (65.3) 1,104 (91.2)

Satisfaction with the amount of health information available about COVID-19

Satisfied 466 (44.1) 908 (75.0)

Not satisfied 200 (19.0) 251 (20.8) 399.926 p < 0.001***

Do not know 390 (36.9) 51 (4.2)

p < 0.05, *p < 0.001.

measures. Chinese respondents were significantly more likely to
wear face masks. The infrequent use of face mask but more
knowledge about COVID-19 from other countries could be the
underlying reasons for significantly more physical symptoms and
more frequent consultation with a doctor, COVID-19 testing and
hospitalization reported by Polish respondents. The proper use of
face masks could be due to good public health education as
Chinese respondents were more satisfied with health information
in this study. Zhai (14) provided four benefits of wearing face
masks (14). Firstly, from the view of air quality and ventilation,
COVID-19 transmission through respiratory droplets produced by
an infected person should also be treated as airborne (44). Case
series in China showed that surface contact with infected materials
might not be the main route for COVID-19 spread (14). Secondly,
face masks are more efficient in preventing virus spread from

asymptomatic patients. Third, there is no evidence of false sense of
security and improper use of face masks that outweigh its benefits.
Fourth, in view of shortage of face masks, China actively enhances
the production of facemasks rather than discouraging its use. This
could have instilled confidence, showing fewer COVID-19 cases
and reduced the risk of adverse mental health among the Chinese.
In April, 2020, it was clear that countries or cities with higher
proportion citizens that used face masks had lower COVID-19
cases and controlled the epidemic much earlier than countries or
cities that discouraged the use of face masks (45). The rising in
number of COVID-19 cases and deaths in some countries have
worsened the mental health of their citizens (46). The world
opinion shifted in favour of face masks including the U.S. (47).
During the recruitment period, the China government made it
mandatory to wear face masks in public areas along with other
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TABLE 6 | Comparison between associations of precautionary measures in the past 14 days, health information and the psychological impact of the 2019 coronavirus
disease (COVID-19) outbreak, as well as adverse mental health status between Polish and Chinese respondents during the epidemic with adjustment for age, gender,

and education (N = 2,266).

Variables Poland China

Impact of Stress Anxiety Depression Impact of Stress Anxiety Depression

Event Event

B T B T B t B t B t B t B t B t
Covering mouth when
coughing or sneezing
Yes -0.0t -0.14 -0.11 -143 -004 -037 -0.17 -191 010 057 0.04 040 -0.15 -090 -0.06 -0.46
No Reference Reference Reference Reference Reference Reference Reference Reference
Washing hands with
soap and water
Yes -027 -149 -032 -189 -049 -235* -033 -1.74 -025 -1.15 -030 -2.35* -045 -2.19* -0.33 -2.00*
No Reference Reference Reference Reference Reference Reference Reference Reference
Wearing mask or
protective gloves
regardless of presence
or absence of
symptoms
Yes 0.12 1.41 0.09 1.22 0.02 0.18 -0.03 -032 -0.05 -023 -0.16 -1.36 -036 -192 -029 -1.92
No Reference Reference Reference Reference Reference Reference Reference Reference
Average number of
hours staying at home
per day to avoid
COVID-19
09h 0.04 0.28 0.04 029 -0.15 -0.98 001 004 -035 -149 -027 -194 -041 -187 -0.30 -1.71
10-19h -0.23 -2.60* -0.23 -2.93* -0.10 -1.01 -0.13 -150 0.09 062 -001 -0.12 0.05 0.34 -0.03 -0.30
20-24 h Reference Reference Reference Reference Reference Reference Reference Reference
Satisfaction with the
amount of health
information available
about COVID-19
Satisfied -0.10 -1.13 -0.02 -020 -0.07 -0.72 0.03 0.36 0.12 0.65 -0.08 -0.31 -0.12 -0.69 -0.06 -0.47
Not satisfied -0.09 -0.88 -0.02 -0.16 -022 -1.78 0.07 0.67 037 1.92 0.12 1.09 0.11 0.59 0.13 0.93
Do not know Reference Reference Reference Reference Reference Reference Reference Reference

precautionary measures throughout all regions in China. After the
completion of recruitment of this study in Poland, the Polish
government made it mandatory to wear face masks in public places
on April 16 2020 (48). On May 30 2020, the Polish government
decided to revoke the necessity of wearing face masks if the social
distance of 2 m was preserved. This rule applied to both open and
closed areas, various services (e.g., indoor restaurants and hair
salons). Using face masks was still mandatory in public transport,
stores, theaters, and churches (49). Since August 8 2020, due to the
growing number of COVID-19 cases, Poland was divided into
three zones with different level of restrictions and requirement to
wear face masks in public spaces and the prohibition of organizing
mass events [the red zones, with 9 counties of Silesia, Greater
Poland, Lesser Poland, and Lodz Voivodships, where the
restrictions are strictest and urgent, the yellow zones, with 10
counties of Silesia, Lesser Poland, Greater Poland, Subcarpatian,
Swietokrzyskie, £0dz Voivodships, with intermediate levels of
restrictions, and the green zones with the lowest levels of
restriction and no urgent change in precaution (50)]. Polish
researchers advocated for general public education campaigns on
the proper use of face masks (51). Nevertheless, Polish held

ambivalent views toward face masks with due to cultural reasons.
It is generally difficult for Poles to accept the need to use them. This
also applies to anti-smog and dust masks used to protect people
employed in mining and industry. Before the outbreak of the
COVID-19 pandemic, wearing protective masks was not a
constant Polish practice as for the residents of many Chinese
cities, whose awareness of the importance of wearing masks and
the responsibility associated with the need to protect their own
health and health of others are higher. The Chinese are more
collectivistic than Poles, attached to social conformity and
collective order (52). Therefore, it is easier for Chinese to accept
wearing masks. From the social perspective, Poles perceive wearing
masks as a sign of sickness and vulnerability. From the
anthropological perspective, Poles believe that face mask is
designed to make a person unreal and hide the identity (53).
Our findings suggest that there is a need of health education for the
adoption of the precautionary measures or promotion of the
importance of the precautionary measures.

Besides precautionary measures, other risk and protective
factors warrant further discussion. For Poles, female gender was
associated with poor mental health and previous Polish study
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also found women were at higher risk of developing anxiety and
depression (54). Nevertheless, previous study found that Polish
men were less likely to consult general physicians about their
psychiatric problems due to masculine issues (55). For Chinese
respondents, male gender was associated with higher levels of
anxiety, depression and stress. This finding corresponds to a
recent study that found that higher percentage of Chinese males
endured different degrees of depression (56). The deterioration
of Chinese males’ depression during COVID-19 might be partly
attributed to their negative attitude toward emotional openness
and reluctance to consult mental health professionals (56),
although mental health services were disrupted (27).

Unemployed Poles, especially those who had not earned
minimum national wage before the COVID-19 pandemic and
retired Poles worried that they would receive less allowance due
to tight budget of the government. From cultural viewpoints,
Poles enjoyed freedom and independence (57) and a long
duration of home confinement affected their mental health. As
Polish respondents were less satisfied with health information,
more educated Poles were capable to research and analyze
different sources of health and led to better mental health. In
contrast, Poles with lower education were more likely to break
precautionary measures, facing high risk of COVID-19 infection
and adverse mental health (58). In contrast, Chinese respondents
were satisfied with health information in general. COVID-19
could have more impact on Chinese students as compared to
Polish students due to differences in the education system. Every
year, millions of Chinese students have prepared for years for the
national university entrance exam (gaokao) that have a
significant impact on their future studies and career. Rarely,
this high-stake exam was postponed due to COVID-19 (59), and
the disruption in academic plans led to higher levels of anxiety
and stress among Chinese students.

Limitations

One major limitation is the cross-sectional nature of this study
and it would be very interesting if researchers could follow-up
Polish citizens since the Polish government made mandatory the
use of face masks. Although we found Polish respondents
demonstrated significantly higher DASS-21 subscale scores
during the COVID-19 pandemic, we did not record
demographic data regarding preexisting mental illness of the
respondents. Poles could suffer from higher levels of psychiatric
morbidity before the COVID-19 pandemic. The worry, stress,
and anxiety in Polish respondents might exist prior to this study
because of the information provided through the media
especially since the pandemic had affected other European
countries. Poles faced higher levels of social stigmatization of
mental illness (60, 61) and underfunding of hospital treatment of
depression (55). There is a potential risk of sampling bias because
we could not reach out to potential respondents without Internet
access in both countries. The respondent sampling method also
compromised the representativeness of samples. Respondent
Sampling Technique depends on existing study participants
recruiting new participants from their acquaintances

(snowballing). By virtue of the non-probabilistic nature of this
technique, the sample is not representative of the underlying
population. Both samples in China and in Poland were recruited
in the same way, but distribution of demographic variables in
both samples was different. Yet, these demographic differences
between both samples could in part compensated through the
use of stratified analysis and adjustment for confounders. The
study population had different sociodemographic characteristics
as compared to the general population. For Chinese, the male to
female gender ratio in 2018 was 1.04:1 (62) but 67.3% of Chinese
respondents were female. The proportion of study population
with university education was higher than the general
population. In addition, 72.9% of Chinese respondents in this
study had university education while 17% of the Chinese general
population had university education (63). Similarly, 87.9% of
Polish respondents in this study had university education while
27% of the Polish general population had university education
(63). We need to consider the above socio-demographic
differences when interpreting the results of this study. Another
limitation is that self-reported levels of psychological impact,
anxiety, depression, and stress may not always be aligned with
objective assessment by mental health professionals. Nevertheless,
psychological impact, anxiety, depression, and stress are based on
personal feelings, and self-reporting was paramount during the
COVID-19 pandemic. Lastly, we could not calculate the response
rate. For potential respondents who were not keen to participate
the online survey, they would not provide any response and we
cannot collect any information from them.

Conclusion

During the COVID-19 pandemic, this cross-country study found
that the proportion of Polish respondents who used masks were
significantly less than Chinese. The infrequent use of face mask
could be the contributing cause for significantly more physical
symptoms and more frequent medical consultation, COVID-19
testing, and hospitalization reported by Polish respondents. Poles
had significantly higher levels of anxiety, depression, and stress
as compared to Chinese. Besides precautionary measures,
unemployment, retirement, physical symptoms resembling
COVID-19 infection, recent medical consultation or COVID-
19 testing and long daily duration of home confinement were risk
factors for PTSD symptoms, anxiety, depression, or stress for
Polish respondents. There is a need of health education with
scientific information from Polish health authority on the proper use
of a face masks and reduce social stigma. However, this study was
limited by the respondent sampling method that has compromised
the representativeness of samples and the demographic differences
between both samples.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Frontiers in Psychiatry | www.frontiersin.org

September 2020 | Volume 11 | Article 569981


https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Wang et al.

Face Mask and Mental Health

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Institutional Review Boards of SWPS University
(Poland) and Huaibei Normal University (China). Written
informed consent to participate in this study was provided.

AUTHOR CONTRIBUTIONS

CW and AC-C contributed equally to the paper and are co-first
authors. CW, AC-C, DG, KA, MH, RP, and RH led the
conception and design of the survey. CW, RP, and LX
supported the training and supervision of data collection teams
in China. AC-C, DG, KA, and MH supported the training and
supervision of data collection teams in Poland. CW and RP led
the data analysis with support from XW, YT, and JQ. LX

REFERENCES

. Mahase E. Covid-19: WHO declares pandemic because of “alarming levels” of
spread, severity, and inaction. BMJ (Clinical Res ed) (2020) 368:m1036. doi:
10.1136/bmj.m1036
2. Huang Y. The Sars Epidemic And Its Aftermath In China: A Political

Perspective. In: Knobler SMA, Lemon S, editors. Learning from SARS:
Preparing for the Next Disease Outbreak: Workshop Summary. Washington
(DC: National Academies Press (US (2004).

3. Coronavirus Disease (COVID-19). Statistics and Research. In: Roser M,
editor. HRaEO-O. Oxford: University of Oxford (2020).

4. Chen S, Yang J, Yang W, Wang C, Birnighausen T. COVID-19 control in
China during mass population movements at New Year. Lancet (London
England). (2020) 395:764-6. doi: 10.1016/S0140-6736(20)30421-9

5. Feng S, Shen C, Xia N, Song W, Fan M, Cowling BJ. Rational use of face masks
in the COVID-19 pandemic. Lancet Respir Med (2020) 8(5):434-6. doi:
10.1016/S2213-2600(20)30134-X

6. Ho RC, Zhang MW, Ho CS, Pan F, Lu Y, Sharma VK. Impact of 2013 south
Asian haze crisis: study of physical and psychological symptoms and
perceived dangerousness of pollution level. BMC Psychiatry (2014) 14:81.
doi: 10.1186/1471-244X-14-81

7. The first case of coronavirus in Poland (In Polish). Ministerstwo Zdrowia.
Polish Ministry of Health (2020). Available at: https://www.gov.pl/web/zdrowie/
pierwszy-przypadek-koronawirusa-w-polsce.

8. Act of March 2, 2020 on specific solutions related to the prevention,
prevention and eradication of COVID-19, other infectious diseases and
crisis situations caused by them (In Polish). Dziennik Ustaw (Journal of
Laws). Wolters Kluwer, Open Lex (2020). Available at: https:/sip.lex.pl/akty-
prawne/dzu-dziennik-ustaw/szczegolne-rozwiazania-zwiazane-z-zapobieganiem-
przeciwdzialaniem-i-18966440.

9. (2020). Available at: https://www.worldometers.info/coronavirus/ (Accessed
access:March,29).

10. Gut PW. Expert about masks. “Going out in the street, I collect everything, they should
be burned” (In Polish). in koronawirus. Jedziemy, editor. TVP: Poland (2020).

11. Szumowski L. Szumowski on coronavirus: Masks do not help. 80% illness is
mild (In Polish). Fakty, editor. MF FM: Poland (2020).

12. Galea S, Merchant RM, Lurie N. The Mental Health Consequences of COVID-
19 and Physical Distancing: The Need for Prevention and Early Intervention.
JAMA Internal Med (2020). doi: 10.1001/jamainternmed.2020.1562

13. Organisation WH. Novel Coronavirus (2019-nCoV) advice for the public:
When and how to use masks. World Health Orgaisation: Geneva (2020).

14. Zhai Z. Facial mask: A necessity to beat COVID-19. Build Environ (2020)
175:106827. doi: 10.1016/j.buildenv.2020.106827

15. Leung CC, Lam TH, Cheng KK. Mass masking in the COVID-19 epidemic: people

need guidance. Lancet (2020) 395:945. doi: 10.1016/S0140-6736(20)30520-1

—

conducted separate analysis of all data to ensure consistency.
CW, AC-C, DG, RP, CH, RM, and RH conducted careful reviews
of all analysis. AO-G, AC-C, DG, KA, and MH provided further
information on cultural perspectives. CW, AC-C, RP, DG, KA,
MH, RM, CH, and RH performed critical review of the
manuscript. All authors contributed to the article and
approved the submitted version.

FUNDING

This study has the following funding sources: Huaibei Normal
University, China, Ministry of Science and Higher Education in
Poland under the 2019-2022 program “Regional Initiative of
Excellence”, project number 012/RID/2018/19 and National
University of Singapore iHeathtech Other Operating Expenses
(R-722-000-004-731).

16. Wong SYS, Kin On K, Chan FKL. What can countries learn from Hong Kong’s
response to the COVID-19 pandemic? CMA] Can Med Assoc | = ] I'Association
medicale Can (2020) 192(19):E511-5. doi: 10.1503/cmaj.200563

17. Lai CC, Liu YH, Wang CY, Wang YH, Hsueh SC, Yen MY, et al. Asymptomatic
carrier state, acute respiratory disease, and pneumonia due to severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2): Facts and myths.
] Microbiol Immunol Infect (2020) 53(3):404-12. doi: 10.1016/j.jmii.2020.02.012

18. Roser H. Mental Health. Our World in Data. Oxford University (2018). Available
at: https://ourworldindata.org/mental-health (Accessed on June 1 2020).

19. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of
psychological distress among Chinese people in the COVID-19 epidemic:
implications and policy recommendations. Gen Psychiatr (2020) 33:¢100213.
doi: 10.1136/gpsych-2020-100213

20. Wang Y, Di Y, Ye J, Wei W. Study on the public psychological states and its
related factors during the outbreak of coronavirus disease 2019 (COVID-19)
in some regions of China. Psychol Health Med (2020) 30:1-10. doi: 10.1080/
13548506.2020.1746817

21. BoHX, Li W, Yang Y, Wang Y, Zhang Q, Cheung T, et al. Posttraumatic stress
symptoms and attitude toward crisis mental health services among clinically
stable patients with COVID-19 in China. Psychol Medicine (2020) 27:1-7. doi:
10.1017/50033291720000999

22. Raosoft. Sample size calculation for online surveys. (2020). Available at: http://
www.raosoft.com/samplesize.html (Accessed on June 1 2020).

23. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate Psychological
Responses and Associated Factors during the Initial Stage of the 2019 Coronavirus
Disease (COVID-19) Epidemic among the General Population in China. Int J
Environ Res Public Health (2020) 17:E1729. doi: 10.3390/ijerph17051729

24. Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS, et al. A longitudinal study on
the mental health of general population during the COVID-19 epidemic in China.
Brain Behavior Immun (2020) 87:40-8. doi: 10.1016/j.bbi.2020.04.028

25. Zhang MW, Ho CS, Fang P, Lu Y, Ho RC. Usage of social media and
smartphone application in assessment of physical and psychological well-
being of individuals in times of a major air pollution crisis. JMIR Mhealth
Uhealth (2014) 2:e16-6. doi: 10.2196/mhealth.2827

26. Rybojad B, Aftyka A, Milanowska J. Peritraumatic distress among emergency medical
system employees: A proposed cut-off for the Peritraumatic Distress Inventory. Ann
Agric Environ Med AAEM (2019) 26:579-84. doi: 10.26444/aaem/105436

27. Hao F TW, Jang L, Zhang L, Jiang X, McIntyre RS, Zhang Z, et al. Do
psychiatric patients experience more psychiatric symptoms during COVID-19
pandemic and lockdown? A Case-Control Study with Service and Research
Implications for Immunopsychiatry. Brain Behav Immun (2020) 87:100-6.
doi: 10.1016/j.bbi.2020.04.069

28. Zhang MWB, Ho CSH, Fang P, Lu Y, Ho RCM. Methodology of developing a
smartphone application for crisis research and its clinical application. Technol
Health Care (2014) 22:547-59. doi: 10.3233/THC-140819

Frontiers in Psychiatry | www.frontiersin.org

September 2020 | Volume 11 | Article 569981


https://doi.org/10.1136/bmj.m1036
https://doi.org/10.1016/S0140-6736(20)30421-9
https://doi.org/10.1016/S2213-2600(20)30134-X
https://doi.org/10.1186/1471-244X-14-81
https://www.gov.pl/web/zdrowie/pierwszy-przypadek-koronawirusa-w-polsce
https://www.gov.pl/web/zdrowie/pierwszy-przypadek-koronawirusa-w-polsce
https://sip.lex.pl/akty-prawne/dzu-dziennik-ustaw/szczegolne-rozwiazania-zwiazane-z-zapobieganiem-przeciwdzialaniem-i-18966440
https://sip.lex.pl/akty-prawne/dzu-dziennik-ustaw/szczegolne-rozwiazania-zwiazane-z-zapobieganiem-przeciwdzialaniem-i-18966440
https://sip.lex.pl/akty-prawne/dzu-dziennik-ustaw/szczegolne-rozwiazania-zwiazane-z-zapobieganiem-przeciwdzialaniem-i-18966440
https://www.worldometers.info/coronavirus/
https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1016/j.buildenv.2020.106827
https://doi.org/10.1016/S0140-6736(20)30520-1
https://doi.org/10.1503/cmaj.200563
https://doi.org/10.1016/j.jmii.2020.02.012
https://ourworldindata.org/mental-health
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1080/13548506.2020.1746817
https://doi.org/10.1080/13548506.2020.1746817
https://doi.org/10.1017/S0033291720000999
http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1016/j.bbi.2020.04.028
https://doi.org/10.2196/mhealth.2827
https://doi.org/10.26444/aaem/105436
https://doi.org/10.1016/j.bbi.2020.04.069
https://doi.org/10.3233/THC-140819
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Wang et al.

Face Mask and Mental Health

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event Scale -
Revised. Behav Res Ther (2003) 41:1489-96. doi: 10.1016/j.brat.2003.07.010

Lee SM, Kang WS, Cho A-R, Kim T, Park JK. Psychological impact of the 2015
MERS outbreak on hospital workers and quarantined hemodialysis patients.
Compr Psychiatry (2018) 87:123-7. doi: 10.1016/j.comppsych.2018.10.003
Wu KK, Chan KS. The development of the Chinese version of Impact of Event
Scale-Revised (CIES-R). Soc Psychiatry Psychiatr Epidemiol (2003) 38:94-8.
doi: 10.1007/s00127-003-0611-x

Juczynski Z. O-BN. Measurement of disorders after traumatic stress - Polish
version of the Revised Event Impact Scale. Psychiatria (2009) 6:15-25.

Tan BYQ, Chew NWS, Lee GKH, Jing M, Goh Y, Yeo LLL, et al. Psychological
Impact of the COVID-19 Pandemic on Health Care Workers in Singapore.
Ann Intern Med (2020) 173(4):317-20. doi: 10.7326/M20-1083

Tan W HF, MclIntyre RS, Jiang L, Jiang X, Zhang L, Zhao X, et al. Tam W Is
Returning to Work during the COVID-19 Pandemic Stressful? A Study on
Immediate Mental Health Status and Psychoneuroimmunity Prevention
Measures of Chinese Workforce. Brain Behav Immun (2020) 87:84-92. doi:
10.1016/j.bbi.2020.04.055

UCLA. What Does Cronbach"s Alpha Mean? University of California, Los Angeles
Introduction to SAS. UCLA: Statistical Consulting Group (2020). Available at:
https://stats.idre.ucla.edu/sas/modules/sas-learning-moduleintroduction-to-the-
features-of-sas/ (accessed August 22, 2016) (Accessed on June 1 2020).

Le TA, Le MQT, Dang AD, Dang AK, Nguyen CT, Pham HQ, et al. Multi-
level predictors of psychological problems among methadone maintenance
treatment patients in difference types of settings in Vietnam. Subst Abuse
Treat Prev Policy (2019) 14:39-9. doi: 10.1186/s13011-019-0223-4

Scholten S, Velten J, Bieda A, Zhang XC, Margraf J. Testing measurement
invariance of the Depression, Anxiety, and Stress Scales (DASS-21) across
four countries. Psychol Assess (2017) 29:1376-90. doi: 10.1037/pas0000440
Ho CSH, Tan ELY, Ho RCM, Chiu MYL. Relationship of Anxiety and
Depression with Respiratory Symptoms: Comparison between Depressed
and Non-Depressed Smokers in Singapore. Int ] Environ Res Public Health
(2019) 16:163. doi: 10.3390/ijerph16010163

Quek TC, Ho CS, Choo CC, Nguyen LH, Tran BX, Ho RC. Misophonia in
Singaporean Psychiatric Patients: A Cross-Sectional Study. Int ] Environ Res
Public Health (2018) 15:1410. doi: 10.3390/ijerph15071410

Wang K, Shi HS, Geng FL, Zou LQ, Tan SP, Wang Y, et al. Cross-cultural
validation of the Depression Anxiety Stress Scale-21 in China. Psychol Assess
(2016) 28:e88-€100. doi: 10.1037/pas0000207

Streiner DL. Starting at the beginning: an introduction to coefficient alpha and
internal consistency. ] Pers Assess (2003) 80:99-103. doi: 10.1207/
S15327752JPA8001_18

Liu TW, Lam SC, Chung MH, Ho KHM. Adaptation and psychometric testing
of the hoarding rating scale (HRS): a self-administered screening scale for
epidemiological study in Chinese population. BMC Psychiatry (2020) 20:159.
doi: 10.1186/s12888-020-02539-7

WHR. World Happiness Report: Change World Happiness. New York:
Sustainable Development Solutions Network (2019).

Meselson M. Droplets and Aerosols in the Transmission of SARS-CoV-2.
N Engl ] Med (2020) 382(21):2063. doi: 10.1056/NEJMc2009324

Stout KL. Covid-19 lessons learned: Singapore vs Hong Kong. Hong Kong: CNN
(2020).

Chew NWS, Lee GKH, Tan BYQ, Jing M, Goh Y, Ngiam NJH, et al. A
Multinational, Multicentre Study on the Psychological Outcomes and Associated
Physical Symptoms Amongst Healthcare Workers During COVID-19 Outbreak.
Brain Behav Immun (2020) 88:559-65. doi: 10.1016/j.bbi.2020.04.049

Hale E. World opinion shifts in favour of masks as virus fight deepens. (2020).
AL JAZEERA NEWS. Available at: https://www.aljazeera.com/news/2020/04/
world-opinion-shifts-favour-masks-virus-fight-deepens-200406041518495.
html (Accessed on June 1 2020).

Government P. Current rules and restrictions (In Polish). Poland Government:
Warsaw (2020).

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Gov.pl. New rules for covering the nose and mouth, open cinemas and gyms -
we are entering the next stage of defrosting. Poland Government (2020).
Available at: https://www.premier.gov.pl/en/news/news/new-rules-regarding-
the-obligation-to-cover-the-nose-and-mouth-cinemas-and-gyms-opened-we.
html (Accessed on June 1 2020).

gov.pl. New safety rules for 19 counties. Poland Government (2020). Available
at: https://www.gov.pl/web/coronavirus/temporary-limitations (Accessed on
June 1 2020).

Matusiak L, Szepietowska M, Krajewski PK, Biatynicki-Birula R, Szepietowski
JC. The use of face masks during the COVID-19 pandemic in Poland: A
survey study of 2315 young adults. Dermatol Ther (2020) e13909. doi:
10.1111/dth.13909

Bjerke B. Business Leadership and Culture: National Management Styles in the
Global Economy. Edward Elgar Publishing: England (1999).

Patrice P. Dictionary of theater terms (In Polish). Zaktad Narodowy im.
Ossolinskich - Wydaw: Wroctaw (1998).

Drosdzol A, Skrzypulec V. Depression and anxiety among Polish infertile
couples-an evaluative prevalence study. ] Psychosom Obstet Gynaecol (2009)
30:11-20. doi: 10.1080/01674820902830276

Zaprutko T, Géder R, Kus K, Patys W, Nowakowska E. Costs of inpatient care
of depression in 2014 in Polish (Poznan) and German (Kiel) hospital. Int J
Psychiatry Clin Pract (2019) 23:258-64. doi: 10.1080/13651501.2019.1611863
Gao W, Ping S, Liu X. Gender differences in depression, anxiety, and stress
among college students: A longitudinal study from China. J Affect Disord
(2020) 263:292-300. doi: 10.1016/j.jad.2019.11.121

Tarasiewicz P. The specificity of Poles as a nation (In Polish). CeON Repository
Home (2011). Available at: https://depot.ceon.pl/handle/123456789/3824
(Accessed on April 26 2020).

Hamer K, Baran M, Marchlewska M. How Poles Apply To recommendations in
connection with Coronavirus? (In Polish). SWPS University of Social Sciences
and Humanities (2020). Available at: https://covid19psychologiacom. files.
wordpress.com/2020/04/koronawirus-raport-2-jak-polacy-stosujacca8-
siecca8-do-zalecencc81-w-zwiacca8zku-z-ko....pdf (Accessed on June 1 2020).
Lau J. China"s university entrance exam postponed. Times Higher Education. Times
Higher Education (2020). Available at: https://www.timeshighereducation.com/news/
chinas-university-entrance-exam-postponed (Accessed on June 1 2020).

Babicki M, Kotowicz K, Piotrowski P, Stramecki F, Kobytko A, Rymaszewska J.
Areas of stigmatization and discrimination against mentally ill people among
internet respondents in Poland (In Polish). Psychiatria Polska (2018) 52:93-102.
doi: 10.12740/PP/76861

Chudzicka-Czupata A, Biernat M. Psychological costs of mental disorder diagnosis
and stigmatisation. How can we be more efficient at helping people experiencing
problems with mental health? [In Polish]. Czasopismo Psychologiczne-Psychological
J (2018) 24:201-11. doi: 10.14691/CPPJ.24.1.201

Statista. Population in China from 2008 to 2018, by gender. Statista (2020).
Available at: https://www.statista.com/statistics/251129/population-in-china-
by-gender/ (Accessed on June 1 2020).

OECD. Education at a Glance 2019: OECD Indicators. Paris: OECD
Publishing (2019). doi: 10.1787/f8d7880d-en

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Wang, Chudzicka-Czupata, Grabowski, Pan, Adamus, Wan,
Hetnal, Tan, Olszewska-Guizzo, Xu, Mclntyre, Quek, Ho and Ho. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Psychiatry | www.frontiersin.org

September 2020 | Volume 11 | Article 569981


https://doi.org/10.1016/j.brat.2003.07.010
https://doi.org/10.1016/j.comppsych.2018.10.003
https://doi.org/10.1007/s00127-003-0611-x
https://doi.org/10.7326/M20-1083
https://doi.org/10.1016/j.bbi.2020.04.055
https://stats.idre.ucla.edu/sas/modules/sas-learning-moduleintroduction-to-the-features-of-sas/
https://stats.idre.ucla.edu/sas/modules/sas-learning-moduleintroduction-to-the-features-of-sas/
https://doi.org/10.1186/s13011-019-0223-4
https://doi.org/10.1037/pas0000440
https://doi.org/10.3390/ijerph16010163
https://doi.org/10.3390/ijerph15071410
https://doi.org/10.1037/pas0000207
https://doi.org/10.1207/S15327752JPA8001_18
https://doi.org/10.1207/S15327752JPA8001_18
https://doi.org/10.1186/s12888-020-02539-7
https://doi.org/10.1056/NEJMc2009324
https://doi.org/10.1016/j.bbi.2020.04.049
https://www.aljazeera.com/news/2020/04/world-opinion-shifts-favour-masks-virus-fight-deepens-200406041518495.html
https://www.aljazeera.com/news/2020/04/world-opinion-shifts-favour-masks-virus-fight-deepens-200406041518495.html
https://www.aljazeera.com/news/2020/04/world-opinion-shifts-favour-masks-virus-fight-deepens-200406041518495.html
https://www.premier.gov.pl/en/news/news/new-rules-regarding-the-obligation-to-cover-the-nose-and-mouth-cinemas-and-gyms-opened-we.html
https://www.premier.gov.pl/en/news/news/new-rules-regarding-the-obligation-to-cover-the-nose-and-mouth-cinemas-and-gyms-opened-we.html
https://www.premier.gov.pl/en/news/news/new-rules-regarding-the-obligation-to-cover-the-nose-and-mouth-cinemas-and-gyms-opened-we.html
https://www.gov.pl/web/coronavirus/temporary-limitations
https://doi.org/10.1111/dth.13909
https://doi.org/10.1080/01674820902830276
https://doi.org/10.1080/13651501.2019.1611863
https://doi.org/10.1016/j.jad.2019.11.121
https://depot.ceon.pl/handle/123456789/3824
https://covid19psychologiacom.files.wordpress.com/2020/04/koronawirus-raport-2-jak-polacy-stosujacca8-siecca8-do-zalecencc81-w-zwiacca8zku-z-ko....pdf
https://covid19psychologiacom.files.wordpress.com/2020/04/koronawirus-raport-2-jak-polacy-stosujacca8-siecca8-do-zalecencc81-w-zwiacca8zku-z-ko....pdf
https://covid19psychologiacom.files.wordpress.com/2020/04/koronawirus-raport-2-jak-polacy-stosujacca8-siecca8-do-zalecencc81-w-zwiacca8zku-z-ko....pdf
https://www.timeshighereducation.com/news/chinas-university-entrance-exam-postponed
https://www.timeshighereducation.com/news/chinas-university-entrance-exam-postponed
https://doi.org/10.12740/PP/76861
https://doi.org/10.14691/CPPJ.24.1.201
https://www.statista.com/statistics/251129/population-in-china-by-gender/
https://www.statista.com/statistics/251129/population-in-china-by-gender/
https://doi.org/10.1787/f8d7880d-en
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	The Association Between Physical and Mental Health and Face Mask Use During the COVID-19 Pandemic: A Comparison of Two Countries With Different Views and Practices
	Introduction
	Methods
	Study Design and Study Population
	Procedure
	Outcomes
	Statistical Analysis

	Results
	Comparison Between the Polish and Chinese Respondents and Their Mental Health Status
	Demographic Characteristics and Its Association With Psychological Impact and Adverse Mental Health Status
	Physical Symptoms, Health Status, and Its Association With Psychological Impact and Adverse Mental Health Status
	Precautionary Measures About COVID-19 and Its Association With Psychological Impact and Adverse Mental Health Status

	Discussion
	Limitations
	Conclusion

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


