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ABSTRACT

Objectives:

Examine compliance with personal protective measures in communities for the prevention and control of local transmission of
the coronavirus (COVID-19), and explore indicators for such behavioral compliance.

Design:

Cross-sectional design. Data collected in February 2020.

Setting:

Community dwellers in China.

Participants:

2956 participants aged 16 and above completed the study and were included in the analysis.

Outcome measures:

Nationwide COVID-19 survey. Demographics and individual compliance with four major personal protective measures—home
quarantine, mask-wearing, temperature-taking and hand-sanitizing were collected and recorded. Outbreak severity and
timeliness of personal protection order were obtained from the China Centre Disease Control (China CDC) website. Linear and
logistic regression models were employed to examine the association between demographic and social indicators and personal
behavioral compliance.

Results:

An increasing age (B[95%CI]=2.58[2.38-2.78] and higher regional risk-exposure (B[95%CI]=0.16[0.12-0.20]) were
independently associated with higher level of overall behavioural compliance. Male was found the least accordance with home
quarantine order, whilst the most compliant with others. Younger adults (<21) abided the least with protective measures, whilst
the middle-age group (21-49) was the most compliant group, except for home quarantine order.

Conclusion:

The non-compliance with public health mitigation measures was largely attributed to the male gender, and being in the middle-
aged group. In light of ongoing pandemic, public health authorities should tailor the policy implementation to this specific

demographic.

Strengths and limitations of this study
- To our knowledge, our study is the first to examine the effect of demographical and social correlates on the compliance
of public health mitigation measures, especially social distancing, during the COVID-19 outbreak.
- Extensive data collected during the peak of the COVID-19 outbreak in China.

- Findings provide important insight into the motivations behind the lack of compliance to personal protection measures,
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especially during the heightened period of the outbreak, which can be used by public health authorities in the
implementation of future mitigation measures.

- Although the study could examine the effect of age and gender on behavioral compliance, the effect of education and
occupational status was limited due to the lack of data.

- Survey was available online only, hence sample limited to those with access to digital technology and Internet

INTRODUCTION

In light of the coronavirus disease 2019 (COVID-19) outbreak that started from December 2019, The Chinese Government has
taken a number of strict mitigation strategies to expedite tracking, testing and treating COVID-19. To prevent and control the
transmission of the virus in local communities, the aggressive social distancing order has been enforced nationwide in China as
early as from January 25, 2020. Through strict compliance of Chinese citizens to the order, social distancing has been proven the
most effective measure to ease the rapid spreading of the virus.! 2

A nationwide movement restriction order was announced by the Chinese government soon after the lockdown of Wuhan city on
January 23, 2020. The social distancing order then has been introduced and enforced subsequently, requiring all citizens to remain
at home and avoid most forms of face-to-face social contact when outside. The order was implemented with the recommendation

of other personal protective measurements, such as regular hand sanitizing, daily temperature taking, and masking-wearing.?

The implementation of the social distancing order was challenging. Social distancing means staying away from mass gatherings and
keeping a distance of 6 feet or 2 meters.! Due to the Chinese New Year celebration, which took place around the same time
(January 25, 2020) when the outbreak happened, movements among cities and suburban areas, as well as family gatherings were
inevitable and difficult to contain. Voluntary behavioural intervention during an infectious disease outbreak, such as social
distancing, requires not only sufficient realization of the situation severity, but more importantly, determined commitment to
such action from individuals in the community. Compliance with such action is not only determined by the severity of the disease,
but also a number of demographic (e.g., gender) and interpersonal psychosocial factors.*? Interestingly, while previous literature
have demonstrated that older people and females are typically more likely to practice protective behaviors in public health
emergencies such as the severe acute respiratory syndrome (SARS) and HIN1 swine flu, the results are mixed.®” Hence in the
present study, we sought to understand the demographic indicators and correlates of individual's compliance to social distancing

during the COVID-19.
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METHODS

Study design and sampling

With a cross-sectional study design, two nationwide online surveys on the COVID-19 were carried out during February 14-20,
2020, among Chinese citizens in China. Community dwellers aged 16 and above were enrolled in the survey. To avoid bias in
the sample, the study team disseminate the survey questionnaire in multiple provinces with different levels of risk exposure. All
participants provided electronic informed consent prior to taking the survey. The study protocol was approved by the Ethics
Commission of Zhejiang University prior to the commencement of the study and was in accordance with the Declaration of
Helsinki. STROBE cross-sectional reporting guidelines were used.?

Questionnaires

De-identified demographic information (age, gender, current living area) was collected.

Outbreak Severity: Severity of the outbreak in each province and regions in all survey areas were sorted into 5 categories

according to the confirmed coronavirus cases which was published on the China Center for Disease Control and Prevention (CDC)
website on the day of the survey (February 14, 2020): <100 cases, 100-499 cases, 500-999 cases, 1000-1999 cases, >2000 cases.

Policy Timeliness: Timeliness of social distancing order implemented by the provincial government was assessed by the length

(in days) between the implementation date of the social distancing order to the date of the survey. For those areas where the order

was implemented after the survey, the score "0" was granted, e.g. Nei Meng province. Scores were subsequently transformed

into fractional rank for analysis purpose.

Compliance to Mitigation Measures

Individual's compliance with a number of mitigation measures introduced by the local government, including:

1. home quarantine, as defined by leaving residential address for <1 in 3 days' time, as per the Chinese government's regulation;

2. mask-wearing, as defined by wearing a mask when leaving the residential address, as per the Chinese government's regulation;

3. daily temperature taking, as defined by taking one's own temperature at least once every day per the Chinese government's
regulation;

4. daily hand sanitizing, as defined by sanitizing one's hands with a sanitizer with >75% alcohols per the Chinese government's

regulation.

Statistical Analysis
Linear regression models were employed to examine the association between compliance to mitigation measures and
demographic and social determinants. Logistic regression models were applied to investigate the indicators for accordance with

each one of the mitigation measures. All analyses were performed using SPSS version 25 software, and statistical significance
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was determined as two-tailed p-value < 0.05.

Patient and Public Involvement
No patients and none of the public were involved in the study planning, design and interpretation of results. Results from the

paper will be disseminated to the general public through online article format.

RESULTS

A total of 3,000 participants completed the survey, among whom, 7 had incomplete data and 37 had repeated answers and were
removed from the dataset, leaving a total of 2,956 in the current analysis. All 2,956 subjects completed all questionnaires in the

survey. Sample descriptives are in Table 1.

Whole Sample Range
Demographics
Age (meantSD) 28.5£8.6 16-72
Gender, female, n (%) 1178 (39.9%)

Current Living Area, n (%)

Extremely High Risk (2000 106 (3.5%)
confirmed cases)

High Risk (1000-1999 confirmed 667 (22.2%)
cases)

Moderate-High Risk (500-599 770 (25.7%)
confirmed cases)

Moderate Risk (100-499 confirmed 1290 (43.0%)
cases)

Mild-Moderate Risk (<100 167 (5.6%)
confirmed cases)

The average length of implementation 15+5.1 0-20
of mitigation measures, days
(meantSD)

Compliance to Mitigation Measures
Social Distancing, compliant, n (%) 2234 (75.6%)
Mask Wearing, compliant, n (%) 2353 (79.6%)
Hand Sanitizing, compliant, n (%) 2257 (76.4%)
Daily Temperature Taking, 2350 (79.5%)
compliant, n (%)

Table 1. Study sample descriptives
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Overall behavioural compliance

Linear regression analysis was done to examine the indicators for total compliance with mitigation measures. Among all
demographics and social indicators, age (B[95%CI]=2.58[2.38-2.78] and regional risk-exposure ([95%CI]=0.16[0.12-0.20])
were independently associated with an increased level of behavioural compliance.

Interestingly, a trend was noticed in the adverse association between timeliness of social distancing order in the local province

(B[95%CI]=-1.31[-0.26-0.02]) and overall behavioural compliance.

Compliance with individual protective measures

Compliance with social distancing was associated with compliance with hand-sanitizing (x>=4.21, p=0.023), but not with mask-
wearing and temperature-taking (p=0.07 and 0.08, respectively). Compliance with mask-wearing was significantly associated
with temperature-taking (x>=493.11, p<0.001) and hand-sanitizing (}*>=498.55, p<0.001). Compliance with temperature-taking
was significantly associated with hand-sanitizing (y?=802.16, p<0.001).

Logistic regression analysis was employed to investigate the predictors for compliance with each mitigation measures: social,
distancing, mask-wearing, temperature-taking and hand-sanitizing.

Results showed that gender (female) was the only significant indicator for accordance with home quarantine order; whilst male

gender, higher exposure risk and age were positively associated with compliance with the other 3 measures (Table 2).

Compliance vs. Non. Compliance

OR (95%CI)
Home Quarantine
Gender, Female 1.56 (1.31-1.87)
Mask-Wearing
Gender, Male 1.76 (1.47-2.12)
Regional Risk- 1.43 (1.30-1.57)
exposure
Age 1.03 (1.02-1.04)
Temperature-taking
Gender, Male 1.29 (1.07-1.55)
Age 1.01 (1.001-1.02)
Regional Risk- 1.02 (1.001-1.04)
exposure
Timeliness f(')r Policy 1.018 (1.000-1.036)°
Implementation
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Hand-sanitizing
Age 1.02 (1.01-1.03)
Regional Risk-

1.38 (1.26-1.50)
exposure

Table 2. Indicators for compliance with respective mitigation measures
* Trend for significance (p=0.052)

Gender-specific compliance with each personal protective measure is presented in figure 1. Whilst male was less prone to be

compliant with home quarantine order; they were more likely to abide other 3 personal protective measures.

Interestingly, the mid-age group (21-49) was the most non-compliant age group for social-distancing, nevertheless also the most
compliant group for other protective behaviors (Figure 2). Further stratified analysis showed that, in the 21-49 age group, those
who are aged 31-40 were the least compliant to the social distancing order (OR=1.95, 95% CI=1.47-2.59), twice less likely to
stay at home compared to the most compliant age group (<21 years of age), yet the most compliant group for mask-wearing

(OR=1.86, 95%CI=1.38-2.52).

DISCUSSION

To our knowledge, the present study is the first to examine psychosocial indicators and correlates of the general public's
compliance to personal protective measures during the COVID-19 outbreak in China. The main findings from the present study
is that among all demographic and psychosocial factors, age and gender are the two main indicators for behavioural compliance

to the protective measures.

Among all of the mitigation measures various countries have been taking in the COVID-19, social distancing has been the most
emphasized measure, and proven the most effective one.” China introduced the strict social distancing order in February when
the epidemic was spreading at an alarming rate and causing an increasing number of deaths in the nation.? The execution of such
an order was combined with home quarantine, the shutdown of all public places, including shops, malls, restaurants and
entertainment venues, and forbidding of mass gatherings. With such a rigorous combination, the domestic and global spreading

speed of the virus showed a significant slowdown from mid-February till mid-March.!°

In the present study, males were found less likely to be compliant with the social-distancing order (72% vs. 74%), nevertheless

more likely to follow other personal protective approaches, such as mask-wearing (83% vs. 74%), temperature taking (81% vs.
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77%), and hand sanitizing (77% vs. 75%). One plausible explanation for the gender difference in the behavioral compliance is
that males, especially in the mid-age group, are identified to be the pillar in the family hence during a public health emergency
like the COVID-19, males are more expected to carry on with family errands and even go to work. In the present study, 87
reported violation of the home-quarantine order. Among whom, 60 went out for shopping/collection of essential goods (home
supplies and grocery), with 67% of them being male. Apart from this, 24 reported to have left home for work purposes, among
whom 67% were male. Our findings support previous literature that reported males were more likely to partake in riskier
behaviors such as going to crowded places during the early stages of the COVID-19 outbreak in the Hubei Province and other
parts of China.> While gender roles have become increasingly blurred in modern-day China, the male breadwinner model still
exists in China's social fabric today.'!. In relation to Confucian culture, the model posits a gender role divide between males and
females where males undertake an ‘outside’ role and are expected to provide for the family, while females take on the caregiving
role (“inside’ role) to tend to household matters.!>!* Qian and Qian'? reported greater happiness in males when they are employed
and providing for the family compared to females' employment status. Therefore, nonconformity to expectations of social roles
particularly on the economic aspect may inevitably affect the health and welfare of both males and females. As a result, the
conformity to role expectations in society may explain the non-compliance by males to social distancing measures as they are
expected to continue providing for the family even during a public health crisis. Furthermore, gender only affected social
distancing compliance in people above 21 years old, an age group where most working-class fall into, hence supporting our
findings where more males reported leaving their homes for work purposes. While previous studies have shown that females are
more likely to adhere to more avoidant behaviors such as hand washing and wearing masks,® 7 1> the present study reported a
higher likelihood for males to comply with those behaviors apart from social distancing. The present study found a higher
percentage of men leaving the house for essential services, amongst which 53% reported moderate levels of anxiety, therefore
demonstrating that levels of anxiety were high enough to encourage males to comply with other protective measures when they

were out of the house or when they were not practicing social distancing.

Though gender played an important role in predicting compliance with home-quarantine in people aged 21 years old and above,
it did not make a difference in people under 21 years old. Studies have shown that late adolescents tend not to comply with social
distancing and stay home orders due to their likelihood in engaging in risky behaviors.® However, our study found that those
aged between 16-21 were more likely to stay home, unlike people in the mid-age group, especially those between 31-40 years
old. A possible explanation for the reduced social distancing and staying home compliance in the 31-40 age group is that a large
number of these people may belong to the working class and may have to leave the house for work. Previous literature on
pandemics (e.g., SARS) have reported high levels of anxiety in populations worldwide with a correlation between higher levels

of anxiety and greater compliance to public health measures such as social distancing.* Perceived social support might play a
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crucial role in moderating individual's psychological resilience against such a crisis. Furthermore, greater perceived social support
has shown to contribute to a greater sense of belongingness.!¢ According to Maslow’s hierarchy of needs, a sense of belonging
is an important factor that drives human behavior.!” Therefore, individuals who have greater perceived social support may be
more likely to display greater social responsibility and comply with rules and recommendations set out to mitigate the COVID-
19 outbreak, specifically through social distancing, because they may feel obligated to adhere to these rules to elicit a sense of

affiliation and belonging as well as protect the vulnerable in their community in these times of uncertainty.

The present study has several strengths and weaknesses. To our knowledge, the present study is amongst the first to examine the
effect of demographical and social correlates on the compliance of public health mitigation measures, especially social distancing,
during the COVID-19 outbreak. Furthermore, the study was conducted during the peak of the spread of COVID-19 in China and
gathered nationwide data from participants in China. Therefore, the findings obtained are especially vital in understanding the
motivations behind the lack of compliance with mitigation measures, particularly during the heightened period of the outbreak.
These results help inform public health authorities and political leaders in the way they implement mitigation measures and
administer financial and psychological aid to the community. Notably, the present study lacked important demographic factors
such as education level and occupational status, which could have further informed future mitigation measures. Moreover, as the
study was conducted through an online survey, the sample was limited to those with access to digital technology and Internet.
Therefore, we were unable to determine if this subset of the population complied to mitigation measures as well as the factors
associated with it. Information obtained from this subset is essential as they may be more vulnerable to the virus due to lack of
access to extensive public health awareness and mitigation measures online. While the lack of access to digital technology is a
real limitation, future studies should attempt to reach out to this subset of the population. Retrospective studies could be conducted
to assess their accordance with mitigation measures, specifically social distancing, and the role of psychosocial indicators and
correlates on the compliance. Additionally, it would be interesting to examine the anxiety levels of those in the under 21 group
that had a significant impact on their compliance with social distancing during the outbreak. Access to social media and

overwhelming information provided by the media every day could be a factor that fueled the heightened levels of anxiety.

The non-compliance with public health mitigation measures, particularly home quarantine, was largely attributed to the male
gender, and being in the middle-aged group. Our study found that while male in the mid-age group was least compliant with
social distancing, they were most compliant to other measures (i.e., mask-wearing, hand-sanitizing, and temperature-taking),
possibly due to the need to fulfil the role expectation of being the provider and breadwinner of the family. As the COVID-19
outbreak is still ongoing, public health authorities and governments could target this population in their future measures and aid

that are provided during this pandemic.
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Reporting checklist for cross sectional study.

Based on the STROBE cross sectional guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.
Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cross sectionalreporting guidelines, and cite

them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for

reporting observational studies.

Page

Reporting Iltem Number

Title and abstract

Title #1a Indicate the study’s design with a commonly used term in the 1

title or the abstract
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Abstract

Introduction

Background /

rationale

Objectives

Methods

Study design

Setting

Eligibility criteria

Data sources /

measurement

H*
N
O

#2

#6a

#8

BMJ Open

Provide in the abstract an informative and balanced summary

of what was done and what was found

Explain the scientific background and rationale for the

investigation being reported

State specific objectives, including any prespecified

hypotheses

Present key elements of study design early in the paper

Describe the setting, locations, and relevant dates, including
periods of recruitment, exposure, follow-up, and data

collection

Give the eligibility criteria, and the sources and methods of

selection of participants.

Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if

applicable

For each variable of interest give sources of data and details
of methods of assessment (measurement). Describe
comparability of assessment methods if there is more than
one group. Give information separately for for exposed and

unexposed groups if applicable.
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Bias Describe any efforts to address potential sources of bias 4

H*
-
o

Study size Explain how the study size was arrived at 5

+
—
—

Quantitative
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Explain how quantitative variables were handled in the 5

10 variables analyses. If applicable, describe which groupings were

12 chosen, and why

H
N
N
Q

Statistical Describe all statistical methods, including those used to 4

—_
(o)}

18 Mmethods control for confounding

H
—
N
o

2 Statistical Describe any methods used to examine subgroups and 5

23 methods interactions

H
—
N
(@]

26 Statistical Explain how missing data were addressed 5

methods

3+
—
N
Q

Statistical If applicable, describe analytical methods taking account of n/a

w
N

34 methods sampling strategy

3+
—
N
()

37 Statistical Describe any sensitivity analyses n/a

39 methods

42 Results

3+
—
w
Q

4> Participants Report numbers of individuals at each stage of study—eg 5

numbers potentially eligible, examined for eligibility,
50 confirmed eligible, included in the study, completing follow-
52 up, and analysed. Give information separately for for

>4 exposed and unexposed groups if applicable.

(on

Participants 13

Give reasons for non-participation at each stage 5
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Participants

Descriptive data

Descriptive data

Outcome data

Main results

Main results

Main results

Other analyses

Discussion

Key results
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Consider use of a flow diagram

=
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Q

Give characteristics of study participants (eg demographic,

clinical, social) and information on exposures and potential
confounders. Give information separately for exposed and

unexposed groups if applicable.

—
o
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ABSTRACT
Objectives:

Examine compliance with personal protective measures in communities for the prevention
and control of local transmission of the coronavirus (COVID-19), and explore indicators for
such behavioural compliance.

Design:

Cross-sectional design. Data collected in February 2020.

Setting:

Community dwellers in China.

Participants:

2956 participants aged 16 and above completed the study and were included in the analysis.
Outcome measures:

Nationwide COVID-19 survey. Demographics and compliance with four individual major
personal protective measures—home quarantine, mask-wearing, temperature-taking and
hand-sanitising were collected and recorded. Outbreak severity and timeliness of personal
protection order were obtained from the China Centre Disease Control (China CDC) website.
Linear and logistic regression models were employed to examine the association between
demographic and social indicators and personal behavioural compliance.

Results:

An increasing age (B[95%CI]=0.059[0.003-0.012] and higher regional risk-exposure (3
[95%CI]=0.155[0.131-0.209]) were independently associated with higher level of overall
behavioural compliance. Males were found the least accordant with home quarantine order,
whilst the most compliant with others. Younger adults (<21) abided the least with protective
measures, whilst the middle-age group (21-49) was the most compliant group, except for
home quarantine order.

Conclusion:

The non-compliance with public health mitigation measures was largely attributed to the
male gender, and being in the middle-aged group. In light of ongoing pandemic, public health
authorities should tailor the policy implementation to this specific demographic.

2
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Strengths and limitations of this study

- Extensive data collected during the peak of the COVID-19 outbreak in China
(ncompleted =2956).

- Data was collected from multiple provinces with various levels of risk exposure to
avoid bias in the sample (categorised using the number of confirmed cases reported
by China CDC).

- The effect of other demographical variables (e.g., education, occupational status) was
limited due to the lack of data.

- Survey was available online only, hence sample was limited to those with access to
digital technology and Internet.

- More mental health-related questionnaires (e.g., depression, anxiety) should be

collected and analysed as potential indicators for behavioural compliance.

INTRODUCTION

In light of the coronavirus disease 2019 (COVID-19) outbreak that started in December 2019,
the Chinese Government has taken a number of strict mitigation strategies to expedite the
tracking, testing and treatment of COVID-19. To prevent and control the transmission of the
virus in local communities, the aggressive social distancing order has been enforced
nationwide in China as early as from January 25, 2020. Notably, prevention and control
measures were implemented in three phases: 1) suspension of intra-city and intercity
transportation, and strict control of importation and exportation of COVID-19 cases from
Wuhan and other provinces, 2) delaying the severity and rise in cases through several safety
measures, 3) decreasing clusters, using standardised protocols and execution of “scientific
evidence-based policy”. Examples of such measures include the closure of wet markets,
contact tracing, temperature-taking, health declarations, quarantine, disallowing large
gatherings, and implementation of strict travel restrictions.! > Through strict compliance of
Chinese citizens to the order, social distancing has been proven the most effective measure to

ease the rapid spreading of the virus.3 4

Among all prevention and control measures, a nationwide movement restriction order was
announced by the Chinese government soon after the lockdown of Wuhan city on January 23,
2020. This social distancing order was introduced and enforced subsequently, requiring all

citizens to remain at home and avoid most forms of face-to-face social contact when outside.

3
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1

2

2 The order was implemented with the recommendation of other personal protective

Z measurements, such as regular hand sanitising, daily temperature-taking, and mask-wearing.’
; The implementation of the personal protection order was challenging. Social distancing

9 means staying away from mass gatherings and keeping a distance of 6 feet or 2 meters.’ Due
1(1) to the Chinese New Year celebration, which took place around the same time (January 25,

g 2020) when the outbreak happened, movements among cities and suburban areas, as well as
:;‘ family gatherings were inevitable and difficult to contain. Voluntary behavioural intervention
16 during an infectious disease outbreak, such as social distancing, requires not only sufficient
1573 realisation of the situation severity, but more importantly, determined commitment to such
;g action from individuals in the community.

21

22 Hence prior to the enforcement of the nationwide home quarantine order, the Chinese

;i government announced a series of precautionary regulations, including 1) refusal of entry

;2 into public places without wearing a mask and obtaining a normal body temperature; 2) set-
27 up of a detailed individual purchase record of fever/cough/flu-related medications in local

;g pharmacies; 3) screening and a detailed registry of suspected cases with high fever in the

2(1) community. The entire enforcement was accompanied by thorough public health education
gg and promotion which started as early as late January. Violation of the above-mentioned

34 regulations could result in further investigation or even legal liability.6

35

g ? After the implementation of the four personal protective behaviours, including home

38 quarantine, mask-wearing, temperature-taking, and hand-sanitising, non-compliance would
23 lead to strict education and immediate correction from various levels of management, ranging
2; from the street and community, to district and city levels of local authority.

43

44 The implementation of these personal protective behaviours is necessary. However,

22 compliance to these actions is not only determined by the severity of the disease, but also a
jé number of demographic (e.g., gender, age) and interpersonal psychosocial factors.”

49 Interestingly, while previous literature have demonstrated that older people and females are
?1) typically more likely to practice protective behaviours in public health emergencies such as
gg the severe acute respiratory syndrome (SARS) and HIN1 swine flu, the results are mixed.’ 1°
gg Hence in the present study, we sought to understand the demographic indicators and

56 correlates of individuals’ compliance to social distancing during COVID-19.

5
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METHODS
Study design and sampling

With a cross-sectional study design, a nationwide online survey on behavioural compliance
during COVID-19 was carried out during February 14-17, 2020, among Chinese citizens in
China. Community dwellers aged 16 and above were enrolled in the survey. To avoid bias in
the sample, the study team disseminated the survey questionnaire in multiple provinces with
different levels of risk exposure. All participants provided electronic informed consent prior
to taking the survey. The study protocol was approved by the Ethics Commission of Zhejiang
University prior to the commencement of the study and was in accordance with the

Declaration of Helsinki. STROBE cross-sectional reporting guidelines were used.!!
Questionnaires
De-identified demographic information (age, gender, current living area) was collected.

Outbreak Severity: Severity of the outbreak in each province and regions in all survey areas

were sorted into 5 categories according to the confirmed coronavirus cases published on the
China Center for Disease Control and Prevention (CDC) website on the day of the survey

(February 14, 2020): <100 cases, 100-499 cases, 500-999 cases, 1000-1999 cases, >2000

cascs.

Policy Timeliness: Timeliness of the social distancing order implemented by the provincial

government was assessed by the length (in days) between the implementation date of the
social distancing order to the date of the survey. For those areas where the order was
implemented after the survey, the score "0" was granted, e.g. Nei Meng province. Scores

were subsequently transformed into fractional rank for analysis purposes.
Compliance to Mitigation Measures

An individual's compliance with a number of mitigation measures introduced by the local

government was defined as:

1. home quarantine, as defined by leaving residential address for <1 in 3 days' time, as

per the Chinese government's regulation;

2. mask-wearing, as defined by wearing a mask when leaving the residential address, as

per the Chinese government's regulation;

5
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3. daily temperature-taking, as defined by taking one's own temperature at least once

every day per the Chinese government's regulation;

4. daily hand-sanitising, as defined by sanitising one's hands with a sanitiser with >75%

alcohol per the Chinese government's regulation.

Overall compliance is defined as the sum of compliance score on 4 protective behaviours,
rated at O (none), 1 (compliant with 1 behaviour), 2 (compliant with 2 behaviours), 3

(compliant with 3 behaviours), and 4 (compliant with all 4 behaviours).
Statistical Analysis

Linear regression models were employed to examine the association between overall
compliance to 4 mitigation measures and demographics, including age as a continuous
variable, and gender, as well as social determinants such as regional risk exposure and days
to regional implementation of mitigation measures. Logistic regression models were applied
to investigate the indicators for accordance with each individual mitigation measure. All
analyses were performed using SPSS version 25 software, and statistical significance was
determined as two-tailed p-value < 0.05. Bonferroni correction was employed to obtain an

adjusted significance level for each protective behaviour: ~0.05/4=0.0125.
Patient and Public Involvement

No patients and none of the public were involved in the study planning, design and
interpretation of results. Results from the paper will be disseminated to the general public

through online article format.

RESULTS

A total of 3,000 participants completed the survey, among whom, 7 had incomplete data and
37 had repeated answers and were removed from the dataset, leaving a total of 2,956 in the
current analysis. All 2,956 subjects completed all questionnaires in the survey. Sample

descriptives are in Table 1.

6
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Table 1. Study sample descriptives

Whole Sample Range
Demographics
Age (meantSD) 28.518.6 16-72
Gender, female, n (%) 1178 (39.9%)

Current Living Area, n (%)
Extremely High Risk (>2000 confirmed cases) 106 (3.5%)

High Risk (1000-1999 confirmed cases) 667 (22.2%)
Moderate-High Risk (500-599 confirmed cases) 770 (25.7%)
Moderate Risk (100-499 confirmed cases) 1290 (43.0%)
Mild-Moderate Risk (<100 confirmed cases) 167 (5.6%)
Average length of implementation of mitigation 15+£5.1 0-20

measures, days (meantSD)
Compliance to Mitigation Measures

Social Distancing, compliant, n (%) 2234 (75.6%)
Mask-Wearing, compliant, n (%) 2353 (79.6%)
Hand-Sanitising, compliant, n (%) 2257 (76.4%)
Daily Temperature-Taking, compliant, n (%) 2350 (79.5%)

Overall behavioural compliance

Linear regression analysis was done to examine the indicators for total compliance with
mitigation measures. Among all demographics and social indicators, age
(B[95%CI]=0.06[0.003-0.012] and regional risk-exposure ( [95%CI]=0.155[0.131-0.209])

were independently associated with an increased level of behavioural compliance (Table 2).

Table 2. Indicators of overall behavioural compliance levels

Beta (95% CI)
Age 0.06 (0.003, 0.012)
Gender (female) -0.07 (-0.15, 0.01)
Regional Risk-exposure 0.16 (0.13, 0.21)
Timeliness for Policy Implementation 0.02 (-0.003, 0.01)

Boldface indicates p<0.05

Compliance with individual protective measures

Compliance with social distancing was positively associated with compliance with hand-
sanitising (y>=4.21, p=0.023), but not with mask-wearing and temperature-taking (p=0.07 and

0.08, respectively). Compliance with mask-wearing was positively associated with

7
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1

2

2 temperature-taking (y>=493.11, p<0.001) and hand-sanitising (¥>=498.55, p<0.001).

5 Compliance with temperature-taking was positively associated with hand-sanitising

? (x>=802.16, p<0.001).

g Logistic regression analysis was employed to investigate the predictors for compliance with
1(1) each mitigation measure: social distancing, mask-wearing, temperature-taking and hand-
1 g sanitising.

14

15 Results showed that higher risk-exposure was positively associated with compliance with all
1? measures except home quarantine. Advanced age was also borderline associated with higher
:g compliance with all measures (p<0.05) except home quarantine (inverse association).

20 Interestingly, whilst the female gender was associated with higher compliance with home
3; quarantine order, it was found inversely associated with mask-wearing and temperature-
- taking behaviours (Table 3).

32 Table 3. Indicators for compliance with respective mitigation measures

3273 Compliance vs. Non. Compliance

gg OR (95%CI)

2; Home Quarantine

2431 Gender, Female 1.66 (1.38-1.97)

32 Age 0.99 (0.98-0.999)"

2573 Regional Risk-exposure 0.99 (0.90-1.08)

4313 Timeliness for Policy Implementation 1.003 (0.99-1.02)

2; Mask-Wearing

43

44 Gender, Female 0.56 (0.46-0.67)

22 Age 1.03 (1.02-1.04)"

2273 Regional Risk-exposure 1.41 (1.28-1.54)

gg Timeliness for Policy Implementation 0.99 (0.98-1.01)

; Temperature-taking

;31 Gender, Female 0.79 (0.66-0.95)

gg Age 1.005 (0.995-1.02)"

;73 Regional Risk-exposure 1.40 (1.28-1.54)

e

8
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Timeliness for Policy Implementation 1.016 (0.998 -1.035)"

Hand-sanitising

Gender, Female 0.88 (0.74-1.05)
Age 1.02 (1.01-1.04)"
Regional Risk-exposure 1.39 (1.27-1.52)
Timeliness for Policy Implementation 1.01 (0.995-1.03)

Boldface indicates significance, p < 0.0125
* Trend to significance (0.0125<p<0.05)

Gender-specific compliance with each personal protective measure is presented in Figure 1.
Whilst males were less prone to be compliant with home quarantine order, they were more

likely to abide by the other 3 personal protective measures.

Interestingly, the mid-age group (21-50) was the most non-compliant age group for social-
distancing, nevertheless also the most compliant group for other protective behaviours
(Figure 2). Further stratified analysis showed that, in the mid-age group, those aged 31-40
were the least compliant to the social distancing order (OR=4.17, 95% CI=3.07-5.66), four
times as low to stay at home compared to the most compliant age group (<21 years of age).
Yet they were the most compliant group for mask-wearing (OR=1.96, 95%CI=1.46-2.64),
hand-sanitising (OR=2.24, 95% CI=1.70-2.96), and temperature-taking (OR=1.65, 95%
CI=1.23-2.21). In addition, the 41-50 age group was found more compliant for mask-wearing
(OR=1.88, 95% CI=1.24-2.87), whilst the 21-30 age group was found more compliant for
hand-sanitising (OR=1.43, 95% CI=1.13-1.80), as compared to the younger adult group.

DISCUSSION

To our knowledge, the present study is amongst the first to examine psychosocial indicators
and correlates of the general public's compliance to personal protective measures during the
COVID-19 outbreak in China. The main findings from the present study is that among all
demographic and psychosocial factors, age and gender are the two main indicators for

behavioural compliance to the protective measures.

9
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Among all of the mitigation measures various countries have implemented during COVID-
19, social distancing has been the most emphasised measure, and proven the most effective
one.!? China introduced the strict social distancing order in February when the epidemic was
spreading at an alarming rate and causing an increasing number of deaths in the nation.> The
execution of such an order was combined with home quarantine, the shutdown of all public
places, including shops, malls, restaurants and entertainment venues, and forbidding of mass
gatherings. With such a rigourous combination, the domestic and global spreading speed of

the virus showed a significant slowdown from mid-February till mid-March.!3

In the present study, males were found less likely to be compliant with the social-distancing
order (72% vs. 74%), nevertheless more likely to follow other personal protective
approaches, such as mask-wearing (83% vs. 74%), temperature-taking (81% vs. 77%), and
hand-sanitising (77% vs. 75%). One plausible explanation for the gender difference in the
behavioural compliance is that males, especially in the mid-age group, are identified to be the
pillar of the family. Hence during a public health emergency like COVID-19, males are more
expected to carry on with family errands and even go to work. In the present study, 87
reported violation of the home quarantine order. Among whom, 60 went out for
shopping/collection of essential goods (home supplies and grocery), with 67% of them being
male. Apart from this, 24 reported to have left home for work purposes, among whom 67%
were male. Our findings support previous literature that reported males were more likely to
leave their homes during the early stages of the COVID-19 outbreak in the Hubei Province
and other parts of China.? Interestingly, recent studies investigating behavioural compliance
to safety measures (including mask-wearing, isolation) outside of China during COVID-19
have mixed results.!#!8 Nonetheless, explanations for non-compliance to safety measures
centres around the level of knowledge and perception of the COVID-19 pandemic. Similarly,
past pandemic research have shown that females are more likely to adhere to more avoidant
behaviours such as wearing masks.? 1912 Conversely, we found that males are more likely to
comply with these avoidant behaviours apart from social distancing. Our findings may be
explained by the male breadwinner model that still exists in China's social fabric today
despite the increasingly blurred gender roles in modern-day China.?’ In relation to Confucian
culture, the over 2000-year old model posits a gender role divide between males and females
where males undertake an ‘outside’ role and are expected to provide for the family, while
females take on the caregiving role (‘inside’ role) to tend to household matters.?!-24

Furthermore, a strong emphasis is placed on filial piety, where providing and caring for one’s

10
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elderly parents is an esteemed and obligatory duty.?’ Qian and Qian?? reported greater
happiness in males when they are employed and providing for the family compared to
females' employment status. Therefore, nonconformity to expectations of social roles
particularly in the economic aspect may inevitably affect the health and welfare of both males
and females. As a result, the conformity to role expectations in Chinese society may explain
the non-compliance by males to social distancing measures as they are expected to continue
providing and caring for the family, including their parents, even during a public health crisis.
Additionally, gender only affected social distancing compliance in people above 21 years old,
an age group where most working-class fall into, hence supporting our findings where more
males reported leaving their homes for work purposes. Our study lends some support to
Zhong and colleagues’ findings that males were more likely to leave the house to go to
crowded places during the outbreak in China,® but contradict in mask-wearing compliance.
Higher likelihood of risk-taking behaviour in males was noted as an explanation for their
non-compliance. On the contrary, we found that males were compliant to other preventive
measures to mitigate risk. Notably, Zhong and colleagues gathered their data between
January 27 and February 1 2020,% a week after the lockdown in China, three weeks earlier
than when our data were collected. Therefore, strict restrictions and public health education
by authorities during the three weeks may have been effective and enabled males to engage in
more preventive measures even though they were still leaving home for work. Moreover, in a
separate survey conducted as part of the large project, we found a higher percentage of men
leaving the house for essential services, amongst which 53% reported moderate levels of
anxiety, therefore demonstrating that levels of anxiety were high enough to encourage males
to comply with other protective measures when they were out of the house or when they were
not practising social distancing. Thus, all these coupled with the importance of filial piety and
the male breadwinner role in Confucianism may explain why males were more non-

compliant to social distancing orders during the outbreak.

Though gender played an important role in predicting compliance with home-quarantine in
people aged 21 years old and above, it did not make a difference in people under 21 years
old. Studies have shown that late adolescents tend not to comply with social distancing and
stay home orders due to their likelihood in engaging in risky behaviors.? 2 However, our
study found that those aged between 16-21 were more likely to stay home, unlike people in
the mid-age group, especially those between 31-40 years old. A possible explanation for the

reduced social distancing and staying home compliance in the 31-40 age group is that a large

11

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 13 of 24

oNOYTULT D WN =

BMJ Open

number of these people may belong to the working class and may have to leave the house for
work. Previous literature on pandemics (e.g., SARS) have reported high levels of anxiety in
populations worldwide with a correlation between higher levels of anxiety and greater
compliance to public health measures such as social distancing.” Perceived social support
might play a crucial role in moderating an individual's psychological resilience against such a
crisis. Furthermore, greater perceived social support has shown to contribute to a greater
sense of belongingness.?” According to the belongingness hypothesis posited by Baumeister
and Leary, a sense of belonging is a fundamental human need that ultimately motivates and
drives human behavior.?® Therefore, individuals who have greater perceived social support
may be more likely to display greater social responsibility and comply with rules and
recommendations set out to mitigate the COVID-19 outbreak, specifically through social
distancing. This is because they may feel obligated to adhere to these rules to elicit a sense of
affiliation and belonging as well as protect the vulnerable in their community in these times

of uncertainty.

The present study has several strengths and weaknesses. To our knowledge, the present study
is amongst the first to examine the effect of demographical and social correlates on the
compliance of public health mitigation measures, especially social distancing, during the
COVID-19 outbreak. Furthermore, the study was conducted during the peak of the spread of
COVID-19 in China and gathered nationwide data from participants in China. Therefore, the
findings obtained are especially vital in understanding the motivations behind the lack of
compliance with mitigation measures, particularly during the heightened period of the
outbreak. We observed a difference in adherence to safety measures (e.g., mask-wearing) by
males between two timeframes of the pandemic in China,? suggesting that public health
education and strict restrictions may have impacted the public’s perception and compliance.
Hence, these results help further inform public health authorities and political leaders in the
way they implement mitigation measures and administer financial and psychological aid to
the community. Notably, the present study lacked important demographic factors such as
education level and occupational status, which could have further informed future mitigation
measures. Moreover, as the study was conducted through an online survey, the sample was
limited to those with access to digital technology and Internet. Therefore, we were unable to
determine if this subset of the population complied to mitigation measures as well as the
factors associated with it. Information obtained from this subset is essential as they may be

more vulnerable to the virus due to lack of access to extensive public health awareness and
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mitigation measures online. While the lack of access to digital technology is a real limitation,
future studies should attempt to reach out to this subset of the population. Retrospective
studies could be conducted to assess their accordance with mitigation measures, specifically
social distancing, and the role of psychosocial indicators and correlates on the compliance.
Additionally, it would be interesting to examine the anxiety levels of those in the under 21
group that had a significant impact on their compliance with social distancing during the
outbreak. Access to social media and overwhelming information provided by the media every

day could be a factor that fuelled the heightened levels of anxiety.

The non-compliance with public health mitigation measures, particularly home quarantine,
was largely attributed to the male gender, and being in the middle-aged group. Our study
found that while males in the mid-age group were least compliant with social distancing, they
were most compliant to other measures (i.e., mask-wearing and temperature-taking), possibly
due to the need to fulfil the role expectation of being the provider and breadwinner of the
family. As the COVID-19 outbreak is still ongoing, public health authorities and
governments could target this population in their future measures and aid that are provided

during this pandemic.

Figure Legends:
Figure 1. Gender-specific percentages for behavioural compliance

Figure 2. Age-specific percentages for behavioural compliance
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ABSTRACT

Objectives:

Examine compliance with personal protective measures in communities for the prevention and
control of local transmission of the coronavirus (COVID-19), and explore indicators for such
behavioural compliance.

Design:

Cross-sectional design with a self-selecting sample. Data collected in February 2020.

Setting:

Community dwellers in China.

Participants:

2956 participants aged 16 and above completed the study and were included in the analysis.
Outcome measures:

Nationwide COVID-19 survey. Demographics and self-reported compliance with four
individual major personal protective measures—home quarantine, mask-wearing, temperature-
taking and hand-sanitising were collected and recorded. Outbreak severity and timeliness of
personal protection order were obtained from the China Centre Disease Control (China CDC)
website. Logistic regression models were employed to examine the association between
demographic and social indicators and personal behavioural compliance.

Results:

Compliance with home quarantine was only associated with gender (male, OR=0.61[0.51-0.73],
inverse association) but no other indicators. In contrast, male had higher compliance with
mask-wearing (OR=1.79[1.49-2.16]) and temperature taking (OR=1.27[1.05-1.53]).
Compared to younger adults (<20 years), the middle-age groups (31-40 and 41-50 years of age)
were more compliant with all protective behaviours, except for home quarantine
(OR=0.71[0.54-0.93] and 0.67[0.46-0.97], respectively).

Conclusion:

Male gender was associated with lower compliance with home quarantine yet higher
compliance with mask-wearing and temperature-taking. The middle-age participants (31-50
years of age) had lower compliance with home quarantine order but higher with other measures.
In light of the ongoing COVID-19 pandemic, public health authorities should tailor policy

implementation to disparities in demographic and social indicators.

2
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Strengths and limitations of this study

- Extensive data collected during the peak of the COVID-19 outbreak in China (nompleted
=2956).

- Data was collected from multiple provinces with various levels of risk exposure to
avoid bias in the sample (categorised using the number of confirmed cases reported by
China CDC).

- The effect of other demographical variables (e.g., education, occupational status) was
limited due to the lack of data.

- Survey was available online only, hence sample was limited to those with access to
digital technology and Internet.

-  More mental health-related questionnaires (e.g., depression, anxiety) should be

collected and analysed as potential indicators for behavioural compliance.

INTRODUCTION

In light of the coronavirus disease 2019 (COVID-19) outbreak that started in December 2019,
the Chinese Government has taken a number of strict mitigation strategies to expedite the
tracking, testing and treatment of COVID-19. To prevent and control the transmission of the
virus in local communities, the aggressive social distancing order has been enforced nationwide
in China as early as from January 25, 2020. Notably, prevention and control measures have
been implemented in three phases: 1) suspension of intra-city and intercity transportation, and
strict control of importation and exportation of COVID-19 cases from Wuhan and other
provinces, 2) delaying the severity and rise in cases through several safety measures, 3)
decreasing clusters, using standardised protocols and execution of “scientific evidence-based
policy”. Examples of such measures include the closure of wet markets, contact tracing,
temperature-taking, health declarations, quarantine, disallowing large gatherings, and
implementation of strict travel restrictions.! > Through strict compliance of Chinese citizens to
the order, social distancing has been proven the most effective measure to ease the rapid

spreading of the virus.3 4

Among all prevention and control measures, a nationwide movement restriction order was
announced by the Chinese government soon after the lockdown of Wuhan city on January 23,
2020. This social distancing order was introduced and enforced subsequently, requiring all
citizens to remain at home and avoid most forms of face-to-face social contact when outside.

The order was implemented with the recommendation of other personal protective

3
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measurements, such as regular hand sanitising, daily temperature-taking, and mask-wearing.’

The implementation of the personal protection order was challenging. Social distancing means
staying away from mass gatherings and keeping a distance of 6 feet or 2 meters.? Due to the
Chinese New Year celebration, which took place around the same time (January 25, 2020)
when the outbreak happened, movements among cities and suburban areas, as well as family
gatherings were inevitable and difficult to contain. Voluntary behavioural intervention during
an infectious disease outbreak, such as social distancing, requires not only sufficient realisation
of the situation severity, but more importantly, determined commitment to such action from

individuals in the community.

Hence prior to the enforcement of the nationwide home quarantine order, the Chinese
government announced a series of precautionary regulations, including 1) refusal of entry into
public places without wearing a mask and obtaining a normal body temperature; 2) set-up of a
detailed individual purchase record of fever/cough/flu-related medications in local pharmacies;
3) screening and a detailed registry of suspected cases with high fever in the community. The
entire enforcement was accompanied by thorough public health education and promotion
which started as early as late January. Violation of the above-mentioned regulations could

result in further investigation or even legal liability.°

After the implementation of the four personal protective behaviours, including home
quarantine, mask-wearing, temperature-taking, and hand-sanitising, non-compliance would
lead to strict education and immediate correction from various levels of management, ranging

from the street and community, to district and city levels of local authority.

The implementation of these personal protective behaviours is necessary. However,
compliance to these actions is not only determined by the severity of the disease, but also a
number of demographic (e.g., gender, age) and social factors.” ® Interestingly, while previous
literature have demonstrated that older people and females are typically more likely to practice
protective behaviours in public health emergencies such as the severe acute respiratory
syndrome (SARS) and HIN1 swine flu, the results are mixed.’ 1° Hence in the present study,
we sought to understand the demographic indicators and correlates of individuals’ compliance

to preventive measures during COVID-19.

METHODS
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Study design and sampling

With a cross-sectional study design, a nationwide online survey on behavioural compliance
during COVID-19 was carried out during February 14-17, 2020, among Chinese citizens in
China. Community dwellers aged 16 and above were enrolled in the survey. To avoid bias in
the sample, the study team disseminated the survey questionnaire nationwide in all 31
provinces and regions in China with different levels of risk exposure. Study description and
questionnaires were posted through various social media platforms, such as Wechat and Weibo,
with a notice and invitation on these platforms for better visibility. All participants from this
self-selecting sample provided electronic informed consent prior to taking the survey
(Supplemental Material). The study protocol was approved by the Ethics Commission of
Zhejiang University prior to the commencement of the study and was in accordance with the
Declaration of Helsinki. STROBE cross-sectional reporting guidelines were used.!!
Questionnaires

De-identified demographic information (age, gender, current living area) was collected.

Qutbreak Severity: Severity of the outbreak in each province and region in all survey areas

were sorted into 5 categories according to the confirmed coronavirus cases published on the
China Center for Disease Control and Prevention (CDC) website on the day of the survey
(February 14, 2020): <100 cases, 100-499 cases, 500-999 cases, 1000-1999 cases, >2000 cases.

Policy Timeliness: Timeliness of the social distancing order implemented by the provincial

government was assessed by the length (in days) between the implementation date of the social
distancing order to the date of the survey. For those areas where the order was implemented
after the survey, the score "0" was granted, e.g. Nei Meng province. Scores were subsequently
transformed into fractional rank for analysis purposes.
Compliance to Mitigation Measures
An individual's compliance with a number of mitigation measures introduced by the local
government was defined as:
1. home quarantine, as defined by leaving residential address for <1 in 3 days' time, as per
the Chinese government's regulation;
2. mask-wearing, as defined by wearing a mask when leaving the residential address, as
per the Chinese government's regulation;
3. daily temperature-taking, as defined by taking one's own temperature at least once
every day per the Chinese government's regulation;
4. daily hand-sanitising, as defined by sanitising one's hands with a sanitiser with >75%

alcohol per the Chinese government's regulation.

5
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Overall compliance is defined as the sum of compliance score on 4 protective behaviours, rated
at 0 (none), 1 (compliant with 1 behaviour), 2 (compliant with 2 behaviours), 3 (compliant with

3 behaviours), and 4 (compliant with all 4 behaviours).

Statistical Analysis

Associations among 4 individual protective behaviours were examined using Chi-square.
Logistic regression models were applied to investigate the indicators for accordance with each
individual mitigation measure. All analyses were performed using SPSS version 25 and SAS
version 9.4. Statistical significance was determined as two-tailed p-value < 0.05. Bonferroni
correction was employed to obtain an adjusted significance level for each protective behaviour:
~0.05/4=0.0125.

Patient and Public Involvement

No patients and none of the public were involved in the study planning, design and
interpretation of results. Results from the paper will be disseminated to the general public

through online article format.

RESULTS

A total of 3,000 participants completed the survey, among whom, 7 had incomplete data and
37 had repeated answers and were removed from the dataset, leaving a total of 2,956 in the
current analysis. All 2,956 subjects completed all questionnaires in the survey. Sample

descriptives are in Table 1.

Table 1. Study sample descriptives

Whole Sample Range
Demographics
Age (meantSD) 28.518.6 16-72
Gender, female, n (%) 1178 (39.9%)

Current Living Area, n (%)
Extremely High Risk (>2000 confirmed cases) 106 (3.5%)

High Risk (1000-1999 confirmed cases) 667 (22.2%)
Moderate-High Risk (500-599 confirmed cases) 770 (25.7%)
Moderate Risk (100-499 confirmed cases) 1290 (43.0%)
Mild-Moderate Risk (<100 confirmed cases) 167 (5.6%)
Average length of implementation of mitigation 15+5.1 0-20

measures, days (meantSD)
Compliance to Mitigation Measures

6
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Home Quarantine, compliant, n (%) 2234 (75.6%)
Mask-wearing, compliant, n (%) 2353 (79.6%)
Temperature-taking, compliant, n (%) 2350 (79.5%)
Hand-sanitising, compliant, n (%) 2257 (76.4%)

Compliance with individual protective measures

Compliance with home quarantine was positively associated with compliance with hand-
sanitising (y%=4.21, p=0.023), but not with mask-wearing and temperature-taking (p=0.07 and
0.08, respectively). Compliance with mask-wearing was positively associated with
temperature-taking (y?=493.11, p<0.001) and hand-sanitising (%?=498.55, p<0.001).
Compliance with temperature-taking was positively associated with hand-sanitising

(x>=802.16, p<0.001).

Logistic regression analysis was employed to investigate the predictors for compliance with
each mitigation measure: home quarantine, mask-wearing, temperature-taking and hand-
sanitising. Results showed that higher risk-exposure was positively associated with compliance
with all measures except home quarantine. Age was positively associated with higher
compliance with masking-wearing and hand-sanitising (p<0.0125), yet inversely associated
with home quarantine. Interestingly, whilst the male gender was associated with lower
compliance with home quarantine order, it was found positively associated with mask-wearing
and temperature-taking behaviours (Table 2).

Table 2. Indicators for compliance with respective mitigation measures

Compliance vs. Non. Compliance

OR (95%CI)
Home Quarantine
Gender, Male 0.61 (0.51-0.73)
Age 0.99 (0.98-0.999)"
Regional Risk-exposure 0.99 (0.90-1.08)
Timeliness for Policy Implementation 1.003 (0.99-1.02)
Mask-Wearing
Gender, Male 1.79 (1.49-2.16)
Age 1.03 (1.02-1.04)
Regional Risk-exposure 1.41 (1.28-1.54)
Timeliness for Policy Implementation 0.99 (0.98-1.01)
Temperature-taking
Gender, Male 1.27 (1.05-1.53)
Age 1.005 (0.995-1.02)
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1

2

2 Regional Risk-exposure 1.40 (1.28-1.54)

5 Timeliness for Policy Implementation 1.016 (0.998 -1.035)

6 Hand-sanitising

; Gender, Male 1.14 (0.95-1.36)

9 Age 1.02 (1.01-1.04)

10 Regional Risk-exposure 1.39 (1.27-1.52)

1; Timeliness for Policy Implementation 1.01 (0.995-1.03)

13 Boldface indicates significance, p < 0.0125

14 * Trend to significance (0.0125<p<0.05)

15

16 . . . . . . .

17 Gender-specific compliance with each personal protective measure is presented in Figure 1.
18

19

20 Whilst males were less prone to be compliant with home quarantine order, they were more
21

22 likely to abide by the other 3 personal protective measures.

23

24

;2 Interestingly, from the distribution graph, the mid-age groups (31-40 and 41-50) was the most
27 non-compliant age group for home quarantine order, nevertheless also the most compliant for
28

29 other protective behaviours (Figure 2).

30

31

32 Further analysis showed that, the 31-40 age group was less compliant to the home quarantine
33

34 order (OR=0.71 [0.54-0.93]), compared to the reference group (<20; Figure 3). Yet they were
22 compliant to mask-wearing (OR=1.96, 95%CI=1.46-2.64), hand-sanitising (OR=2.24, 95%
;73 CI=1.70-2.96), and temperature-taking (OR=1.65, 95% CI=1.23-2.21). A similar pattern for
39 compliance was also observed in the 41-50 age group, where they were less compliant to home
40

41 quarantine (OR=0.67 [0.46-0.97]), nonetheless more compliant to mask-wearing
jé (OR=1.88[1.24-2.87]) and hand-sanitising (OR=1.51[1.03-2.19]).

44

45

46 DISCUSSION

47

48 To our knowledge, the present study is amongst the first to examine demographic and social
gg indicators and correlates of the general public's compliance to personal protective measures
51 during the COVID-19 outbreak in China. The main findings from the present study is that
52

53 among all demographic and social factors, age, gender and risk of exposure are the three main
gg indicators for behavioural compliance to the protective measures.

56

57

58 Among all of the mitigation measures various countries have implemented during COVID-19,
59

60 social distancing has been the most emphasised measure, and proven the most effective one.!?
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China introduced the strict social distancing order in February when the epidemic was
spreading at an alarming rate and causing an increasing number of deaths in the nation.> The
execution of such an order was combined with home quarantine, the shutdown of all public
places, including shops, malls, restaurants and entertainment venues, and forbidding of mass
gatherings. With such a rigourous combination, the domestic and global spreading speed of the

virus showed a significant slowdown from mid-February till mid-March.!3

In the present study, males were found less likely to be compliant with the social-distancing
order (72% vs. 74%), nevertheless more likely to follow other personal protective approaches,
such as mask-wearing (83% vs. 74%), temperature-taking (81% vs. 77%), and hand-sanitising
(77% vs. 75%). One plausible explanation for the gender difference in the behavioural
compliance is that males, especially in the mid-age group, are identified to be the pillar of the
family. Hence during a public health emergency like COVID-19, males are more expected to
carry on with family errands and even go to work. In the present study, 87 reported violation
of the home quarantine order. Among whom, 60 went out for shopping/collection of essential
goods (home supplies and grocery), with 67% of them being male. Apart from this, 24 reported
to have left home for work purposes, among whom 67% were male. Our findings support
previous literature that reported males were more likely to leave their homes during the early
stages of the COVID-19 outbreak in the Hubei Province and other parts of China.® Interestingly,
recent studies investigating behavioural compliance to safety measures (including mask-
wearing, isolation) outside of China during COVID-19 have mixed results.!%!® Nonetheless,
explanations for non-compliance to safety measures centres around the level of knowledge and
perception of the COVID-19 pandemic. Similarly, past pandemic research have shown that
females are more likely to adhere to more avoidant behaviors such as hand washing and
wearing masks.®19 19 Conversely, we found that males are more likely to comply with these
avoidance behaviours apart from social distancing. Our findings thus demonstrate that the
impact of economic conditions alongside the desire to remain safe may be the predominant
drivers for the disparities in behavioural compliance. However, behind such a potential driving
force lies cultural expectations that adult males are subjected to in Chinese society. From a
cultural standpoint, the male breadwinner model still exists in China's social fabric today
despite the increasingly blurred gender roles in modern-day China.?® The over 2000-year old
Confucian model posits a gender role divide between males and females where males undertake
an ‘outside’ role and are expected to provide for the family, while females take on the

caregiving role (‘inside’ role) to tend to household matters.?!->* A strong emphasis is also
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placed on filial piety, where providing and caring for one’s elderly parents is an esteemed and
obligatory duty.> As a result, the conformity to role expectations in Chinese society may
explain the non-compliance by males to social distancing measures as they feel more obligated
to meet their economic responsibilities to continue providing for the family, even during a
public health crisis. Our results challenge several work on COVID-19 preventive behaviours
that view behavioural compliance singularly as the result of partisanship, perceptions
surrounding its effectiveness and the infection risks.!”2¢ Our study lends some support to Zhong
and colleagues’ findings that males were more likely to leave the house to go to crowded places
during the outbreak in China,® but contradict in mask-wearing compliance. Higher likelihood
of risk-taking behaviour in males was noted as an explanation for their non-compliance. On
the contrary, we found that males were compliant to other preventive measures to mitigate risk.
Notably, Zhong and colleagues gathered their data between January 27 and February 1 2020,
a week after the lockdown in China, three weeks earlier than when our data were collected.
Therefore, strict restrictions and public health education by authorities during the three weeks
may have been effective and enabled males to engage in more preventive measures even though

they were still leaving home for work.

Though gender played an important role in predicting compliance with home quarantine in
people aged 21 years old and above, it did not make a difference in people under 21 years old.
Studies have shown that late adolescents tend not to comply with social distancing and stay
home orders due to their likelihood in engaging in risky behaviors.® 27 However, our study
found that people in the mid-age group, especially those between 31-40 and 41-50 years old
(Figure 2) were driving this significance of lower compliance with home quarantine order, as
compared to younger adults <21 years of age. Notably, those above 50 years old had a higher
likelihood of staying home similar to those below 21. A plausible explanation for the reduced
social distancing compliance in the 31-50 age group is that a large number of these people may
be salarymen and have to leave home for work. On the other hand, those above 50 may be
aware of the risks involved and have fewer reasons to leave the house. Furthermore, people in
the >50 age group may have reduced mobility function.?® Hence, those between 31 to 50 years
old have lesser compliance to home quarantine due to economic reasons where they have to go
out to work compared to those under 21 where majority of them were likely to be high school
or university students, hence could not access campus due to temporary shutdown of all schools

nationwide during the epidemic.?®
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The present study has several strengths and weaknesses. To our knowledge, the present study
is amongst the first to examine the effect of demographical and social correlates on the
compliance of public health mitigation measures, especially social distancing, during the
COVID-19 outbreak. Furthermore, the study was conducted during the peak of the spread of
COVID-19 in China and gathered nationwide data from participants in China. Therefore, the

findings obtained are especially vital in understanding the motivations behind the lack of

compliance with mitigation measures, particularly during the heightened period of the outbreak.

We observed a difference in adherence to safety measures (e.g., mask-wearing) by males
between two timeframes of the pandemic in China®, suggesting that public health education
and strict restrictions may have impacted the public’s perception and compliance. Hence, these
results help further inform public health authorities and political leaders in the way they
implement mitigation measures and administer financial and psychological aid to the
community. Notably, the present study lacked important demographic factors such as education
level and occupational status, which could have further informed future mitigation measures.
A non-probability sample was used in this study, thus rendering the effect of p-values and
confidence intervals not strictly valid, or valid only under the assumption that the sample is
comparable to a random sample. The study’s outcome variables were also self-reported
compliance instead of actual compliance, suggesting the potential impact of social desirability
bias in under- or over-reporting compliance to safety measures.’* However, the online mode of
data collection and the anonymity of the survey may have mitigated such potential biases.
Moreover, as the study was conducted through an online survey, the sample was limited to
those with access to digital technology and Internet. Therefore, we were unable to determine if
this subset of the population complied to mitigation measures as well as the factors associated
with it. Information obtained from this subset is essential as they may be more vulnerable to
the virus due to lack of access to extensive public health awareness and mitigation measures
online. While the lack of access to digital technology is a real limitation, future studies should
attempt to reach out to this subset of the population. Retrospective studies could be conducted
to assess their accordance with mitigation measures, specifically social distancing, and the role
of psychosocial indicators and correlates on the compliance. Additionally, it would be
interesting to examine the anxiety levels of those in the under 21 group that had a significant
impact on their compliance with social distancing during the outbreak. Access to social media
and overwhelming information provided by the media every day could be a factor that fuelled

the heightened levels of anxiety.
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The non-compliance with public health mitigation measures, particularly home quarantine, was
largely attributed to the male gender, and being in the middle-aged group. Our study found that
while males in the mid-age group were least compliant with social distancing, they were most
compliant to other measures (i.e., mask-wearing, hand-sanitising, and temperature-taking),
possibly due to their economic responsibilities and need to fulfil the breadwinner role
expectation. As the COVID-19 outbreak is still ongoing, public health authorities and
governments could target this population in their future measures and aid that are provided

during this pandemic.

Figure Legends:

Figure 1. Gender-specific percentages for behavioural compliance

Figure 2. Age-specific percentages for compliance with individual protective behaviours
Figure 3. Adjusted ORs and 95% CI of different age-blocks for compliance with individual
protective behaviours. Analysis controlled for gender, days to policy implementation and risk

exposure
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Figure 3. Adjusted ORs and 95% CI of different age-blocks for compliance with individual

protective behaviours. Analysis controlled for gender, days to policy implementation and risk

exposure.
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Survey translated to English:

Investigation of individual protection behaviour of

Chinese community residents during COVID-19

Hello! This is the COVID-19 research group launched by the School of Public Health,
Zhejiang University. COVID-19 poses a significant threat to people's health. However, we
will come together to fight COVID-19. We sincerely invite you to participate in this survey,
and your participation will help us better understand people's personal protection behaviours.

There are two surveys in this study. You will be invited to answer several questions. It
will take about 1-2 minutes to complete the questionnaire. Please read the questions carefully
and fill them out. After submitting the questionnaire, you will receive 3 yuan for the first
survey and 5 yuan for the second survey. Thank you for your continued support and
participation. Let us fight COVID-19 hand in hand.

This questionnaire is strictly private and confidential. All your answers will be kept
strictly confidential and used only for research in response to the outbreak, and you have the
right to withdraw from the survey at any time.

If you fully understand your rights, are willing to volunteer, and can answer every
question, please click the "next page" button below to participate in the research.

There are thousands of people who care about the evolution of the epidemic and support
epidemic prevention and control efforts like you who are participating in the survey. Let us

unite as one to win the battle without smoke!

1. [Completion] Please state your province and city:

2. [Completion] Please fill in the last 4 digits of your cell phone number: (Just
for numbering)
3. [Multiple Choice] What is your gender?
oMale oFemale
4. [Completion] Please fill in your year of birth:
5. [Multiple Choice] The number of times you have gone out in the last three days is
00-1 time (Please skip to question 8) o>1
6. [Multiple Choice] Have you been out today?
oYES oNo
7. [Multiple Choice] The reason you went out today is
oshopping
otake things
owork
ogo to the hospital

oother reasons. Please indicate the reason in detail
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8. [Multiple Choice] Are you wearing a mask today?
oYES oNo

9. [Multiple Choice] Have you used disinfectant or 75% alcohol today?
oYES oNo

oNOYTULT D WN =

10. [Multiple Choice] Have you taken your temperature today?
1 oYES oNo
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Reporting checklist for cross sectional study.

Based on the STROBE cross sectional guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.
Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cross sectionalreporting guidelines, and cite

them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for

reporting observational studies.

Page

Reporting Iltem Number

Title and abstract

Title #1a Indicate the study’s design with a commonly used term in the 1

title or the abstract
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Methods
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Setting
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BMJ Open

Provide in the abstract an informative and balanced summary

of what was done and what was found

Explain the scientific background and rationale for the

investigation being reported

State specific objectives, including any prespecified

hypotheses

Present key elements of study design early in the paper

Describe the setting, locations, and relevant dates, including
periods of recruitment, exposure, follow-up, and data

collection

Give the eligibility criteria, and the sources and methods of

selection of participants.

Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if

applicable

For each variable of interest give sources of data and details
of methods of assessment (measurement). Describe
comparability of assessment methods if there is more than
one group. Give information separately for for exposed and

unexposed groups if applicable.
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#9 Describe any efforts to address potential sources of bias

#10 Explain how the study size was arrived at

#11  Explain how quantitative variables were handled in the
analyses. If applicable, describe which groupings were
chosen, and why

#12a Describe all statistical methods, including those used to
control for confounding

#12b Describe any methods used to examine subgroups and
interactions

#12c Explain how missing data were addressed

#12d If applicable, describe analytical methods taking account of
sampling strategy

#12e Describe any sensitivity analyses

#13a Report numbers of individuals at each stage of study—eg
numbers potentially eligible, examined for eligibility,
confirmed eligible, included in the study, completing follow-
up, and analysed. Give information separately for for
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groups if applicable.
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Give unadjusted estimates and, if applicable, confounder-
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Discuss limitations of the study, taking into account sources 9
of potential bias or imprecision. Discuss both direction and

magnitude of any potential bias.

Give a cautious overall interpretation considering objectives,  7-9
limitations, multiplicity of analyses, results from similar

studies, and other relevant evidence.

Discuss the generalisability (external validity) of the study 9

results

Give the source of funding and the role of the funders for the 10
present study and, if applicable, for the original study on

which the present article is based

None The STROBE checklist is distributed under the terms of the Creative Commons Attribution
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ABSTRACT

Objectives:

Examine compliance with personal protective measures in communities for the prevention and
control of local transmission of the coronavirus (COVID-19), and explore indicators for such
behavioural compliance.

Design:

Cross-sectional design with a self-selecting sample. Data collected in February 2020.

Setting:

Community dwellers in China.

Participants:

2956 participants aged 16 and above completed the study and were included in the analysis.
Outcome measures:

Nationwide COVID-19 survey. Demographics and self-reported compliance with four personal
protective measures—home quarantine, mask-wearing, temperature-taking and hand-
sanitising were collected. Outbreak severity and timeliness of personal protection order were
obtained from the China Centre Disease Control (China CDC) website. Logistic regression
models were employed to examine the association between demographic and social indicators
and behavioural compliance.

Results:

Compliance with home quarantine was only associated with gender (male, OR=0.61[0.51-0.73],
inverse association) but no other indicators. In contrast, male had higher compliance with
mask-wearing (OR=1.79[1.49-2.16]) and temperature taking (OR=1.27[1.05-1.53]).
Compared to younger adults (<20 years), the middle-age groups (31-40 and 41-50 years of age)
were more compliant with all protective behaviours, except for home quarantine
(OR=0.71[0.54-0.93] and 0.67[0.46-0.97], respectively).

Conclusion:

Male gender was associated with lower compliance with home quarantine yet higher
compliance with mask-wearing and temperature-taking. The middle-age participants (31-50
years) had lower compliance with home quarantine but higher with other measures. These
findings may be supported by the economic considerations and the long-inherited Confucian
values among Chinese. In light of the ongoing COVID-19 pandemic, public health authorities

should tailor policy implementation to disparities in psychosocial indicators.

2
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Strengths and limitations of this study

- Extensive data collected during the peak of the COVID-19 outbreak in China (nompleted
=2956).

- Data was collected from multiple provinces with various levels of risk exposure to
avoid bias in the sample (categorised using the number of confirmed cases reported by
China CDC).

- The effect of other demographical variables (e.g., education, occupational status) was
limited due to the lack of data.

- Survey was available online only, hence sample was limited to those with access to
digital technology and Internet.

-  More mental health-related questionnaires (e.g., depression, anxiety) should be

collected and analysed as potential indicators for behavioural compliance.

INTRODUCTION

In light of the coronavirus disease 2019 (COVID-19) outbreak that started in December 2019,
the Chinese Government has taken a number of strict mitigation strategies to expedite the
tracking, testing and treatment of COVID-19. To prevent and control the transmission of the
virus in local communities, the aggressive social distancing order has been enforced nationwide
in China as early as from January 25, 2020. Notably, prevention and control measures have
been implemented in three phases: 1) suspension of intra-city and intercity transportation, and
strict control of importation and exportation of COVID-19 cases from Wuhan and other
provinces, 2) delaying the severity and rise in cases through several safety measures, 3)
decreasing clusters, using standardised protocols and execution of “scientific evidence-based
policy”. Examples of such measures include the closure of wet markets, contact tracing,
temperature-taking, health declarations, quarantine, disallowing large gatherings, and
implementation of strict travel restrictions.! > Through strict compliance of Chinese citizens to
the order, social distancing has been proven the most effective measure to ease the rapid

spreading of the virus.34

Among all prevention and control measures, a nationwide movement restriction order was
announced by the Chinese government soon after the lockdown of Wuhan city on January 23,
2020. This social distancing order was introduced and enforced subsequently, requiring all

citizens to remain at home and avoid most forms of face-to-face social contact when outside.

3
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The order was implemented with the recommendation of other personal protective
measurements, such as regular hand sanitising, daily temperature-taking, and mask-wearing.’

The implementation of the personal protection order was challenging. Social distancing means
staying away from mass gatherings and keeping a distance of 6 feet or 2 meters.? Due to the
Chinese New Year celebration, which took place around the same time (January 25, 2020)
when the outbreak happened, movements among cities and suburban areas, as well as family
gatherings were inevitable and difficult to contain. Voluntary behavioural intervention during
an infectious disease outbreak, such as social distancing, requires not only sufficient realisation
of the situation severity, but more importantly, determined commitment to such action from

individuals in the community.

Hence prior to the enforcement of the nationwide home quarantine order, the Chinese
government announced a series of precautionary regulations, including 1) refusal of entry into
public places without wearing a mask and obtaining a normal body temperature; 2) set-up of a
detailed individual purchase record of fever/cough/flu-related medications in local pharmacies;
3) screening and a detailed registry of suspected cases with high fever in the community. The
entire enforcement was accompanied by thorough public health education and promotion
which started as early as late January. Violation of the above-mentioned regulations could

result in further investigation or even legal liability.°

After the implementation of the four personal protective behaviours, including home
quarantine, mask-wearing, temperature-taking, and hand-sanitising, non-compliance would
lead to strict education and immediate correction from various levels of management, ranging

from the street and community, to district and city levels of local authority.

The implementation of these personal protective behaviours is necessary. However,
compliance to these actions is not only determined by the severity of the disease, but also a
number of demographic (e.g., gender, age) and social factors.” 3 Interestingly, while previous
literature have demonstrated that older people and females are typically more likely to practice
protective behaviours in public health emergencies such as the severe acute respiratory
syndrome (SARS) and HIN1 swine flu, the results are mixed.’ '° Hence in the present study,
we sought to understand the demographic indicators and correlates of individuals’ compliance

to preventive measures during COVID-19.
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METHODS

Study design and sampling

With a cross-sectional study design, a nationwide online survey on behavioural compliance
during COVID-19 was carried out during February 14-17, 2020, among Chinese citizens in
China. Community dwellers aged 16 and above were enrolled in the survey. To avoid bias in
the sample, the study team disseminated the survey questionnaire nationwide in all 31
provinces and regions in China with different levels of risk exposure. Study description and
questionnaires were posted through various social media platforms, such as Wechat and Weibo,
with a notice and invitation on these platforms for better visibility. All participants from this
self-selecting sample provided electronic informed consent prior to taking the survey
(Supplemental Material 1). The study protocol was approved by the Ethics Commission of
Zhejiang University prior to the commencement of the study and was in accordance with the
Declaration of Helsinki. STROBE cross-sectional reporting guidelines were used.!!
Questionnaires

De-identified demographic information (age, gender, current living area) was collected.

QOutbreak Severity: Severity of the outbreak in each province and region in all survey areas

were sorted into 5 categories according to the confirmed coronavirus cases published on the
China Center for Disease Control and Prevention (CDC) website on the day of the survey
(February 14, 2020): <100 cases, 100-499 cases, 500-999 cases, 1000-1999 cases, >2000 cases.

Policy Timeliness: Timeliness of the social distancing order implemented by the provincial

government was assessed by the length (in days) between the implementation date of the social
distancing order to the date of the survey. For those areas where the order was implemented
after the survey, the score "0" was granted, e.g. Nei Meng province. Scores were subsequently
transformed into fractional rank for analysis purposes.
Compliance to Mitigation Measures
An individual's compliance with a number of mitigation measures introduced by the local
government was defined as:
1. home quarantine, as defined by leaving residential address for <1 in 3 days' time, as per
the Chinese government's regulation;
2. mask-wearing, as defined by wearing a mask when leaving the residential address on
the day of the survey, as per the Chinese government's regulation;
3. temperature-taking, as defined by taking one's own temperature at least once on the day
of the survey, as per the Chinese government's regulation;

4. hand-sanitising, as defined by sanitising one's hands with a sanitiser with >75% alcohol

5
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on the day of the survey, as per the Chinese government's regulation.

Statistical Analysis

Associations among 4 individual protective behaviours were examined using Chi-square.
Logistic regression models were applied to investigate the indicators for accordance with each
individual mitigation measure. All analyses were performed using SPSS version 25 and SAS
version 9.4. Statistical significance was determined as two-tailed p-value < 0.05. Bonferroni
correction was employed to obtain an adjusted significance level for each protective behaviour:
~0.05/4=0.0125.

Patient and Public Involvement

No patients and none of the public were involved in the study planning, design and
interpretation of results. Results from the paper will be disseminated to the general public

through online article format.

RESULTS

A total of 3,000 participants completed the survey, among whom, 7 had incomplete data and
37 had repeated answers and were removed from the dataset, leaving a total of 2,956 in the
current analysis. All 2,956 subjects completed all questionnaires in the survey. Sample

descriptives are in Table 1.

Table 1. Study sample descriptives

Whole Sample Range
Demographics
Age (meantSD) 28.5£8.6 16-72
Gender, female, n (%) 1178 (39.9%)

Current Living Area, n (%)
Extremely High Risk (>2000 confirmed cases) 106 (3.5%)

High Risk (1000-1999 confirmed cases) 667 (22.2%)
Moderate-High Risk (500-599 confirmed cases) 770 (25.7%)
Moderate Risk (100-499 confirmed cases) 1290 (43.0%)
Mild-Moderate Risk (<100 confirmed cases) 167 (5.6%)
Average length of implementation of mitigation 15+5.1 0-20

measures, days (meantSD)
Compliance to Mitigation Measures

Home Quarantine, compliant, n (%) 2234 (75.6%)

Mask-wearing, compliant, n (%) 2353 (79.6%)

Temperature-taking, compliant, n (%) 2350 (79.5%)
6
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Hand-sanitising, compliant, n (%) 2257 (76.4%)

Compliance with individual protective measures

Compliance with home quarantine was positively associated with compliance with hand-
sanitising (y?>=4.21, p=0.023), but not with mask-wearing and temperature-taking (p=0.07 and
0.08 in the positive direction, respectively). Compliance with mask-wearing was positively
associated with temperature-taking (%>=493.11, p<0.001) and hand-sanitising (3?=498.55,
p<0.001). Compliance with temperature-taking was positively associated with hand-sanitising

(%2=802.16, p<0.001).

Logistic regression analysis was employed to investigate the predictors for compliance with
each mitigation measure: home quarantine, mask-wearing, temperature-taking and hand-
sanitising. Results showed that higher risk-exposure was positively associated with compliance
with all measures except home quarantine. Age was positively associated with higher
compliance with masking-wearing and hand-sanitising (p<0.0125), yet inversely associated
with home quarantine. Interestingly, whilst the male gender was associated with lower
compliance with home quarantine order, it was found positively associated with mask-wearing
and temperature-taking behaviours (Table 2).

Table 2. Indicators for compliance with respective mitigation measures

Compliance vs. Non. Compliance

OR (95%CI)
Home Quarantine
Gender, Male 0.61 (0.51-0.73)
Age 0.99 (0.98-0.999)"
Regional Risk-exposure 0.99 (0.90-1.08)
Timeliness for Policy Implementation 1.003 (0.99-1.02)
Mask-Wearing
Gender, Male 1.79 (1.49-2.16)
Age 1.03 (1.02-1.04)
Regional Risk-exposure 1.41 (1.28-1.54)
Timeliness for Policy Implementation 0.99 (0.98-1.01)
Temperature-taking
Gender, Male 1.27 (1.05-1.53)
Age 1.005 (0.995-1.02)
Regional Risk-exposure 1.40 (1.28-1.54)
Timeliness for Policy Implementation 1.016 (0.998 -1.035)

Hand-sanitising

7
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Gender, Male 1.14 (0.95-1.36)
Age 1.02 (1.01-1.04)
Regional Risk-exposure 1.39 (1.27-1.52)
Timeliness for Policy Implementation 1.01 (0.995-1.03)

Boldface indicates significance, p < 0.0125
* Trend to significance (0.0125<p<0.05)

Gender-specific compliance with each personal protective measure is presented in Figure 1.

Whilst males were less prone to be compliant with home quarantine order, they were more

likely to abide by the other 3 personal protective measures.

Interestingly, from the distribution graph, the mid-age groups (31-40 and 41-50) was the most
non-compliant age group for home quarantine order, nevertheless also the most compliant for

other protective behaviours (Figure 2).

Further analysis showed that, the 31-40 age group was less compliant to the home quarantine
order (OR=0.71 [0.54-0.93]), compared to the reference group (<20; Figure 3). Yet they were
compliant to mask-wearing (OR=1.96, 95%CI=1.46-2.64), hand-sanitising (OR=2.24, 95%
CI=1.70-2.96), and temperature-taking (OR=1.65, 95% CI=1.23-2.21). A similar pattern for
compliance was also observed in the 41-50 age group, where they were less compliant to home
quarantine (OR=0.67 [0.46-0.97]), nonetheless more compliant to mask-wearing
(OR=1.88[1.24-2.87]) and hand-sanitising (OR=1.51[1.03-2.19]). See Supplemental Material

2 for complete regression model output.

DISCUSSION

To our knowledge, the present study is amongst the first to examine demographic and social
indicators and correlates of the general public's compliance to personal protective measures
during the COVID-19 outbreak in China. The main findings from the present study is that
among all demographic and social factors, age, gender and risk of exposure are the three main

indicators for behavioural compliance to the protective measures.

Among all of the mitigation measures various countries have implemented during COVID-19,
social distancing has been the most emphasised measure, and proven the most effective one.!?

China introduced the strict social distancing order in February when the epidemic was

8
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spreading at an alarming rate and causing an increasing number of deaths in the nation.’> The
execution of such an order was combined with home quarantine, the shutdown of all public
places, including shops, malls, restaurants and entertainment venues, and forbidding of mass
gatherings. With such a rigourous combination, the domestic and global spreading speed of the

virus showed a significant slowdown from mid-February till mid-March.'3

In the present study, males were found less likely to be compliant with the social-distancing
order (72% vs. 74%), nevertheless more likely to follow other personal protective approaches,
such as mask-wearing (83% vs. 74%), temperature-taking (81% vs. 77%), and hand-sanitising
(77% vs. 75%). One plausible explanation for the gender difference in the behavioural
compliance is that males, especially in the mid-age group, are identified to be the pillar of the
family. Hence during a public health emergency like COVID-19, males are more expected to
carry on with family errands and even go to work. In the present study, 87 reported violation
of the home quarantine order. Among whom, 60 went out for shopping/collection of essential
goods (home supplies and grocery), with 67% of them being male. Apart from this, 24 reported
to have left home for work purposes, among whom 67% were male. Our findings support
previous literature that reported males were more likely to leave their homes during the early
stages of the COVID-19 outbreak in the Hubei Province and other parts of China.® Interestingly,
recent studies investigating behavioural compliance to safety measures (including mask-
wearing, isolation) outside of China during COVID-19 have mixed results.!*!® Nonetheless,
explanations for non-compliance to safety measures centres around the level of knowledge and
perception of the COVID-19 pandemic. Similarly, past pandemic research have shown that
females are more likely to adhere to more avoidant behaviors such as hand washing and
wearing masks.®19 19 Conversely, we found that males are more likely to comply with these
avoidance behaviours apart from social distancing. Our findings thus demonstrate that the
impact of economic conditions alongside the desire to remain safe may be the predominant
drivers for the disparities in behavioural compliance. However, behind such a potential driving
force lies cultural expectations that adult males are subjected to in Chinese society. From a
cultural standpoint, the male breadwinner model still exists in China's social fabric today
despite the increasingly blurred gender roles in modern-day China.?’ The over 2000-year old
Confucian model posits a gender role divide between males and females where males undertake
an ‘outside’ role and are expected to provide for the family, while females take on the
caregiving role (‘inside’ role) to tend to household matters.?!>* A strong emphasis is also

placed on filial piety, where providing and caring for one’s elderly parents is an esteemed and
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obligatory duty.?> As a result, the conformity to role expectations in Chinese society may
explain the non-compliance by males to social distancing measures as they feel more obligated
to meet their economic responsibilities to continue providing for the family, even during a
public health crisis. Our results challenge several work on COVID-19 preventive behaviours
that view behavioural compliance singularly as the result of partisanship, perceptions
surrounding its effectiveness and the infection risks.!” 26 Our study lends some support to Zhong
and colleagues’ findings that males were more likely to leave the house to go to crowded places
during the outbreak in China,® but contradict in mask-wearing compliance. Higher likelihood
of risk-taking behaviour in males was noted as an explanation for their non-compliance. On
the contrary, we found that males were compliant to other preventive measures to mitigate risk.
Notably, Zhong and colleagues gathered their data between January 27 and February 1 2020,
a week after the lockdown in China, three weeks earlier than when our data were collected.
Therefore, strict restrictions and public health education by authorities during the three weeks
may have been effective and enabled males to engage in more preventive measures even though
they were still leaving home for work.

Nevertheless, timeliness of policy implementation at provincial level did not have a significant
impact on behavioural compliance in the present study. A plausible explanation could be that
policy implementation was launched in a prompt manner, according to the outbreak spreading
speed in each province. It is worth noting that most provinces announced and implemented the
COVID policy within 15 days since the lockdown of Wuhan city.! Such equally speedy
reaction at the governmental level may be the reason why there was no difference of policy

implementation on personal protective behaviours among community dwellers in China.

Though gender played an important role in predicting compliance with home quarantine in
people aged 21 years old and above, it did not make a difference in people under 21 years old.
Studies have shown that late adolescents tend not to comply with social distancing and stay
home orders due to their likelihood in engaging in risky behaviors.® 27 However, our study
found that people in the mid-age group, especially those between 31-40 and 41-50 years old
(Figure 2) were driving this significance of lower compliance with home quarantine order, as
compared to younger adults <21 years of age. Notably, those above 50 years old had a higher
likelihood of staying home similar to those below 21. A plausible explanation for the reduced
social distancing compliance in the 31-50 age group is that a large number of these people may
be salarymen and have to leave home for work. On the other hand, those above 50 may be

aware of the risks involved and have fewer reasons to leave the house. Furthermore, people in
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the >50 age group may have reduced mobility function.?® Hence, those between 31 to 50 years
old have lesser compliance to home quarantine due to economic reasons where they have to go
out to work compared to those under 21 where majority of them were likely to be high school
or university students, hence could not access campus due to temporary shutdown of all schools

nationwide during the epidemic.?

The present study has several strengths and weaknesses. To our knowledge, the present study
is amongst the first to examine the effect of demographical and social correlates on the
compliance of public health mitigation measures, especially social distancing, during the
COVID-19 outbreak. Furthermore, the study was conducted during the peak of the spread of
COVID-19 in China and gathered nationwide data from participants in China. Therefore, the

findings obtained are especially vital in understanding the motivations behind the lack of

compliance with mitigation measures, particularly during the heightened period of the outbreak.

We observed a difference in adherence to safety measures (e.g., mask-wearing) by males
between two timeframes of the pandemic in China®, suggesting that public health education
and strict restrictions may have impacted the public’s perception and compliance. Hence, these
results help further inform public health authorities and political leaders in the way they
implement mitigation measures and administer financial and psychological aid to the
community. Notably, the present study lacked important demographic factors such as education
level and occupational status, which could have further informed future mitigation measures.
A non-probability sample was used in this study, thus rendering the effect of p-values and
confidence intervals not strictly valid, or valid only under the assumption that the sample is
comparable to a random sample. The study’s outcome variables were also self-reported
compliance instead of actual compliance, suggesting the potential impact of social desirability
bias in under- or over-reporting compliance to safety measures.’? However, the online mode of
data collection and the anonymity of the survey may have mitigated such potential biases.
Moreover, as the study was conducted through an online survey, the sample was limited to
those with access to digital technology and Internet. Therefore, we were unable to determine if
this subset of the population complied to mitigation measures as well as the factors associated
with it. Information obtained from this subset is essential as they may be more vulnerable to
the virus due to lack of access to extensive public health awareness and mitigation measures
online. While the lack of access to digital technology is a real limitation, future studies should
attempt to reach out to this subset of the population. Retrospective studies could be conducted

to assess their accordance with mitigation measures, specifically social distancing, and the role
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of psychosocial indicators and correlates on the compliance. Additionally, it would be
interesting to examine the anxiety levels of those in the under 21 group that had a significant
impact on their compliance with social distancing during the outbreak. Access to social media
and overwhelming information provided by the media every day could be a factor that fuelled

the heightened levels of anxiety.

The non-compliance with public health mitigation measures, particularly home quarantine, was
largely attributed to the male gender, and being in the middle-aged group. Our study found that
while males in the mid-age group were least compliant with social distancing, they were most
compliant to other measures (i.e., mask-wearing, hand-sanitising, and temperature-taking),
possibly due to their economic responsibilities and need to fulfil the breadwinner role
expectation. As the COVID-19 outbreak is still ongoing, public health authorities and
governments could target this population in their future measures and aid that are provided

during this pandemic.

Figure Legends:

Figure 1. Gender-specific percentages for behavioural compliance

Figure 2. Age-specific percentages for compliance with individual protective behaviours
Figure 3. Adjusted ORs and 95% CI of different age-blocks for compliance with individual
protective behaviours. Analysis controlled for gender, days to policy implementation and risk

exposure
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Survey translated to English:

Investigation of individual protection behaviour of

Chinese community residents during COVID-19

Hello! This is the COVID-19 research group launched by the School of Public Health,
Zhejiang University. COVID-19 poses a significant threat to people's health. However, we
will come together to fight COVID-19. We sincerely invite you to participate in this survey,
and your participation will help us better understand people's personal protection behaviours.

There are two surveys in this study. You will be invited to answer several questions. It
will take about 1-2 minutes to complete the questionnaire. Please read the questions carefully
and fill them out. After submitting the questionnaire, you will receive 3 yuan for the first
survey and 5 yuan for the second survey. Thank you for your continued support and
participation. Let us fight COVID-19 hand in hand.

This questionnaire is strictly private and confidential. All your answers will be kept
strictly confidential and used only for research in response to the outbreak, and you have the
right to withdraw from the survey at any time.

If you fully understand your rights, are willing to volunteer, and can answer every
question, please click the "next page" button below to participate in the research.

There are thousands of people who care about the evolution of the epidemic and support
epidemic prevention and control efforts like you who are participating in the survey. Let us

unite as one to win the battle without smoke!

1. [Completion] Please state your province and city:

2. [Completion] Please fill in the last 4 digits of your cell phone number: (Just
for numbering)
3. [Multiple Choice] What is your gender?
oMale oFemale
4. [Completion] Please fill in your year of birth:
5. [Multiple Choice] The number of times you have gone out in the last three days is
00-1 time (Please skip to question 8) o>1
6. [Multiple Choice] Have you been out today?
oYES oNo
7. [Multiple Choice] The reason you went out today is
oshopping
otake things
owork
ogo to the hospital

oother reasons. Please indicate the reason in detail
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8. [Multiple Choice] Are you wearing a mask today?
oYES oNo

9. [Multiple Choice] Have you used disinfectant or 75% alcohol today?
oYES oNo

10. [Multiple Choice] Have you taken your temperature today?
oYES oNo
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Home Quarantine
S.E. Wald df Sig. Exp(B) |95% C.1.for EXP(B)
Lower Upper
Gender 0.489 0.092 28.482 1 0 1.63 1.363 1.951
Policy implementation timeliness 0.001 0.008 0.025 1 0.875 1.001 0.985 1.018
Risk Exposure -0.019 0.044 0.193 1 0.66 0.981 0.899 1.07
Age <20 7.138 4 0.129
Age 21-30 -0.208 0.127 2.712 1 0.1 0.812 0.633 1.04
Age 31-40 -0.342 0.139 6.035 1 0.014 0.71 0.54 0.933
Age 41-50 -0.382 0.192 3.955 1 0.047 0.683 0.469 0.995
Age >50 -0.165 0.28 0.349 1 0.555 0.848 0.49 1.467
Constant 0.723 0.249 8.407 1 0.004 2.061
Mask-Wearing
S.E. Wald df Sig. Exp(B) |95% C.I.for EXP(B)
Lower Upper
Gender -0.575 0.095[ 36.715 1 0 0.563 0.468 0.678
Policy implementation timeliness -0.005 0.009 0.271 1 0.603 0.995 0.977 1.014
Risk Exposure 0.331 0.047[ 50.582 1 0 1.393 1.271 1.526
Age <20 22.317 4 0
Age 21-30 0.248 0.127 3.793 1 0.051 1.281 0.998 1.643
Age 31-40 0.646 0.151 18.394 1 0 1.908 1.42 2.564
Age 41-50 0.616 0.212 8.428 1 0.004 1.851 1.221 2.805
Age >50 0.367 0.303 1.471 1 0.225 1.444 0.797 2.614
Constant 0.891 0.26( 11.762 1 0.001 2.439
Hand-Sanitising
S.E. Wald df Sig. Exp(B) |95% C.I.for EXP(B)
Lower Upper
Gender -0.152 0.091 2.804 1 0.094 0.859 0.719 1.026
Policy implementation timeliness 0.013 0.009 2.263 1 0.133 1.013 0.996 1.03
Risk Exposure 0.317 0.044 51.548 1 0 1.373 1.259 1.497
Age <20 31.556 4 0
Age 21-30 0.342 0.118 8.395 1 0.004 1.408 1.117 1.775
Age 31-40 0.785 0.142[ 30.698 1 0 2.193 1.661 2.895
Age 41-50 0.411 0.19 4.662 1 0.031 1.508 1.039 2.188
Age >50 0.206 0.27 0.58 1 0.446 1.228 0.723 2.086
Constant -0.19 0.246 0.596 1 0.44 0.827
Temperature-Taking
S.E. Wald df Sig. Exp(B) [95% C.I.for EXP(B)
Lower Upper
Gender -0.266 0.095 7.886 1 0.005 0.767 0.637 0.923
Policy implementation timeliness 0.016 0.009 3.165 1 0.075 1.016 0.998 1.035
Risk Exposure 0.328 0.046| 50.121 1 0 1.388 1.267 1.519
Age <20 15.457 4 0.004
Age 21-30 0.241 0.128 3.578 1 0.059 1.273 0.991 1.634
Age 31-40 0.502 0.149( 11.303 1 0.001 1.651 1.233 2212
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Age 41-50 -0.035 0.191 0.033 1 0.856 0.966 0.664 1.405
Age >50 -0.006 0.281 0 1 0.984 0.994 0.573 1.725
Constant 0.234 0.257 0.826 1 0.364 1.264
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Reporting checklist for cross sectional study.

Based on the STROBE cross sectional guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.
Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the STROBE cross sectionalreporting guidelines, and cite

them as:

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for

reporting observational studies.

Page

Reporting Iltem Number

Title and abstract

Title #1a Indicate the study’s design with a commonly used term in the 1

title or the abstract
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Abstract

Introduction

Background /

rationale

Objectives

Methods

Study design

Setting

Eligibility criteria

Data sources /

measurement

H*
N
O

#2

#6a

#8

BMJ Open

Provide in the abstract an informative and balanced summary

of what was done and what was found

Explain the scientific background and rationale for the

investigation being reported

State specific objectives, including any prespecified

hypotheses

Present key elements of study design early in the paper

Describe the setting, locations, and relevant dates, including
periods of recruitment, exposure, follow-up, and data

collection

Give the eligibility criteria, and the sources and methods of

selection of participants.

Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if

applicable

For each variable of interest give sources of data and details
of methods of assessment (measurement). Describe
comparability of assessment methods if there is more than
one group. Give information separately for for exposed and

unexposed groups if applicable.
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+
©

Bias Describe any efforts to address potential sources of bias 4

H*
-
o

Study size Explain how the study size was arrived at 5

+
—
—

Quantitative

oNOYTULT D WN =

Explain how quantitative variables were handled in the 5

10 variables analyses. If applicable, describe which groupings were

12 chosen, and why

H
N
N
Q

Statistical Describe all statistical methods, including those used to 4

—_
(o)}

18 Mmethods control for confounding

H
—
N
o

2 Statistical Describe any methods used to examine subgroups and 5

23 methods interactions

H
—
N
(@]

26 Statistical Explain how missing data were addressed 5

methods

3+
—
N
Q

Statistical If applicable, describe analytical methods taking account of n/a

w
N

34 methods sampling strategy

3+
—
N
()

37 Statistical Describe any sensitivity analyses n/a

39 methods

42 Results

3+
—
w
Q

4> Participants Report numbers of individuals at each stage of study—eg 5

numbers potentially eligible, examined for eligibility,
50 confirmed eligible, included in the study, completing follow-
52 up, and analysed. Give information separately for for

>4 exposed and unexposed groups if applicable.

(on

Participants 13

Give reasons for non-participation at each stage 5
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Participants

Descriptive data

Descriptive data

Outcome data

Main results

Main results

Main results

Other analyses

Discussion

Key results

BMJ Open

H*
kN
w
(@]

Consider use of a flow diagram

=
—
~
Q

Give characteristics of study participants (eg demographic,

clinical, social) and information on exposures and potential
confounders. Give information separately for exposed and

unexposed groups if applicable.

—
o
o

Indicate number of participants with missing data for each

variable of interest

15 Report numbers of outcome events or summary measures.
Give information separately for exposed and unexposed

groups if applicable.

H*
kN
(@]
Q

Give unadjusted estimates and, if applicable, confounder-

adjusted estimates and their precision (eg, 95% confidence
interval). Make clear which confounders were adjusted for

and why they were included

3+
—
(©))
o

Report category boundaries when continuous variables were

categorized

3+
—
()
(@]

If relevant, consider translating estimates of relative risk into

absolute risk for a meaningful time period

17  Report other analyses done—e.g., analyses of subgroups

and interactions, and sensitivity analyses

18 Summarise key results with reference to study objectives
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; Limitations #19 Discuss limitations of the study, taking into account sources 9
3

4 of potential bias or imprecision. Discuss both direction and

5

6 magnitude of any potential bias.

7

8

90 Interpretation #20  Give a cautious overall interpretation considering objectives,  7-9
1

1; limitations, multiplicity of analyses, results from similar

13

14 studies, and other relevant evidence.

15

16

17 Generalisability #21  Discuss the generalisability (external validity) of the study 9
18

19 results

20

21

22 Other Information

23

24

;2 Funding #22  Give the source of funding and the role of the funders for the 10
;273 present study and, if applicable, for the original study on

29

30 which the present article is based

31

32

33 None The STROBE checklist is distributed under the terms of the Creative Commons Attribution

35 License CC-BY. This checklist can be completed online using https://www.goodreports.org/, a tool

made by the EQUATOR Network in collaboration with Penelope.ai

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://www.goodreports.org/strobe-cross-sectional/info/#19
https://www.goodreports.org/strobe-cross-sectional/info/#20
https://www.goodreports.org/strobe-cross-sectional/info/#21
https://www.goodreports.org/strobe-cross-sectional/info/#22
https://www.goodreports.org/
https://www.equator-network.org
https://www.penelope.ai

