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Abstract

Background: COVID-19 has seriously affected people’s mental health and changed their behaviors. Previous studies
for mental state and behavior promotion only targeted limited people or were not suitable for daily activity restric-
tions. Therefore, we decided to explore the effect of health education videos on people’s mental state and health-
related behaviors.

Methods: Based on WeChat, QQ, and other social media, we conducted an online survey by snowball sampling.
Spearman’s non-parametric method was used to analyze the correlation related to mental health problems and
health-related behaviors. Besides, we used binary logistic regression analyses to examine mental health problems and
health-related behaviors' predictors. We performed SPSS macro PROCESS (model 4 and model 6) to analyze mediation
relationships between exposure to health education videos and depression/anxiety/health-related behaviors. These
models were regarded as exploratory.

Results: Binary logistic regression analyses indicated that people who watched the health education videos were
more likely to wear masks (OR 1.15, p < 0.001), disinfect (OR 1.26, p < 0.001), and take temperature (OR 1.37, p<0.001).
With higher level of posttraumatic growth (PTG) or perceived social support (PSS), people had lower percentage of
depression (For PSS, OR 0.98, p <0.001; For PTG, OR 0.98, p <0.01) and anxiety (For PSS, OR 0.98, p <0.001; For PTG,

OR 0.98, p=0.01) and better health behaviors. The serial multiple-mediation model supported the positive indirect
effects of exposure to health education videos on the depression and three health-related behaviors through PSS and
PTG (Depression: B[SE] = — 0.0046 [0.0021], 95% Cl — 0.0098, — 0.0012; Mask-wearing: B[SE] =0.0051 [0.0023], 95% Cl
0.0015, 0.0010; Disinfection: B[SE] =0.0059 [0.0024], 95% CI 0.0024, 0.0012; Temperature-taking: B[SE] =0.0067 [0.0026],
95% C10.0023, 0.0013).

Conclusion: Exposure to health education videos can improve people’s self-perceived social support and inner
growth and help them cope with the adverse impact of public health emergencies with better mental health and
health-related behaviors.

Keywords: COVID-19, Health education, Public health, Health-related behavior

Background
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on March 11th, 2020. This pandemic not only seriously
threatened the lives of people around the world, but also
had a profound impact on people’s mental health and
health behavior [1-3]. An investigation at the begin-
ning of the COVID-19 pandemic in China showed that
more than half of the respondents believed they suf-
fered from moderate to severe psychological problems
from the pandemic. Approximately one-third of the
respondents reported they were experiencing moderate
to severe anxiety [4]. A Meta-analysis of the psychologi-
cal states among different populations in the COVID-
19 pandemic indicated that 72.9% of the participants
had suffered mental health problems, including anxiety
and depression, which were particularly severe [5, 6]. In
addition, the novel coronavirus 2019 is strong in trans-
mission and highly occult; people are generally suscepti-
ble to the disease. In the initial stage of the COVID-19
outbreak, health-related behaviors like home quarantine,
mask-wearing, disinfection, and temperature-taking are
vital for prevention. For instance, face masks can reduce
exposure to airborne viruses [7], while reducing travel
and staying at home are basic means accepted by health
authorities [8]. Thus, both mental health and health-
related behavior promotion should be taken seriously
during the pandemic.

Psychological and behavioral intervention is an impor-
tant part of the response to public health emergencies. To
contain the adverse effects that the COVID-19 pandemic
had on individuals and society, we need to strengthen
psychological counseling and behavioral intervention for
the whole population. Chinese Center for Disease Con-
trol and Prevention issued “Guiding Principles for Emer-
gency Psychological Crisis Intervention in Response to
Novel Coronavirus Pneumonia Epidemic” on January
26th, 2020, which clarifies basic principles and interven-
tion points for psychological crisis intervention and psy-
chological counseling during the epidemic. Besides, the
Chinese government has launched a series of prevention
and control measures to contain the spread of the virus
and released the Public Prevention Guide for Novel Cor-
onavirus Infected Pneumonia, which advises the public to
adopt a series of health behaviors to prevent the disease.
Under such circumstances, the School of Public Health
of Zhejiang University produced eight health education
videos and one tweet for the public in China. These prod-
ucts have been published on various e-platforms such as
People’s Daily Online, Weibo, QQ, and other mainstream
media since January 27th, 2020, attracting extensive
attention from the public.

During public health emergencies, the scientific pop-
ularization of public health plays a vital role in health
education, and psychological and behavioral inter-
vention [9]. However, some classic interventions, like
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meetings or offline courses, could not be implemented
during the pandemic due to home quarantine. Video-
based health education became a critical way to do so.
However, the research on video-based health popu-
larization mainly focuses on improving participants’
knowledge or attitude. Few studies investigate the influ-
ence of mental health and behaviors [10, 11]. A system-
atic review showed that, while video-based educational
interventions have been used to promote specific pre-
ventive health behaviors, significant improvements
in behavioral outcomes were not reported uniformly
across all studies [12]. Therefore, it is important to eval-
uate video-based health education that promote health
behaviors during the COVID-19 pandemic. The health
education videos we provided encouraged the public
to keep a calm mind, not to be afraid or panic, taught
ways to relieve negative emotions, taught people how
to behave appropriately, and emphasized the benefits
of adopting health-related behaviors to individuals and
society.

As a major life trauma, COVID-19 may negatively
affect individuals, such as posttraumatic stress symp-
toms. Many studies have examined the negative psycho-
logical effects of COVID-19. Still, we need to focus on the
positive effects of negative events. Studies have shown
that, during a crisis, one could stay hopeful by paying
attention to optimistic information and mitigating indi-
viduals’ pessimistic psychological problems [13], with the
positive function adaptation for life challenges [14]. Post-
traumatic growth (PTG) is a critical factor in promot-
ing health behaviors [15], which means positive change
experienced due to the struggle with a major life crisis
or a traumatic event [16]. However, few studies have
focused on how adverse situations can produce positive
outcomes, let alone health education approaches that
promote PTG [17]. Our health education videos spread
scientific information, delive red positive messages to
people, such as that we are bound to win the war against
COVID-19. Besides, our health education videos helped
sc reen out false information, such as drinking hotwater,
taking asauna, or turning on heating can kill coronavirus.

Additionally, we encouraged people to take the ini-
tiative to contact the community and provided psycho-
logical assistance hotline and CDC consultation phone
numbers. It may, to some extent, help the public increase
perceived social support (PSS). PSS means an individual’s
subjective perceived support ties with other individuals,
groups, and the larger community. PSS protects lonely
people in daily life and during unexpected disasters [18].
A study on the psychosocial health of left-behind chil-
dren found that psychosocial health was positively cor-
related with social support, and psychosocial health may
be affected by subjective support [19]. Social factors can
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influence behaviors, and social support is one of the fac-
tors that influence participants’ health-related behaviors
[20-22].

Previous studies have shown that PTG is significantly
positively correlated with PSS [23]. A study of 4,170 high
school students in China who experienced the Wen-
chuan earthquake found that the more social support
they received from family, teachers, friends, and other
sources, the higher their PTG scores [24]. Based on the
discussion mentioned above, we proposed the follow-
ing hypotheses: Exposure to health education videos is
negatively related to mental health problems (Anxiety
and Depression), and positively related to health-related
behaviors (Home quarantine, Mask-wearing, Disinfec-
tion, and Temperature-taking). Beside, PTG and PSS
were mediators of the relationship between exposure
to health education videos and mental health problems /
health-related behaviors, and they have serial multiple
mediation effects.

This study aims to provide new public health educa-
tion strategies and recommendations for policy-making,
which may contribute to the prevention of mental dis-
orders and health-related behaviors. We explored the
effects of exposure to health education videos in pro-
moting mental health (including anxiety, depression and
PTG) as well as the health-related behaviors (including
mask-wearing, temperature-taking, disinfection and
home quarantine) and the possible processes.

Methods

Participants

A total of 2710 participants from 30 provinces or regions
across China were investigated. The inclusion criteria
were 18 years and over in age, living in China, and suffi-
cient command over Chinese. The exclusion criteria were
age over 80 years old and failing in the attention test. In
China, most of the elderly over 80 years old do not know
how to use smartphones. Since this study adopted elec-
tronic questionnaires, they were excluded.

Research design

This study included eight health education videos and
one tweet produced by the School of Public Health of
Zhejiang University targeting the COVID-19 pandemic.
Most of these products are short videos, mainly in a
vivid animation, and popularize the widespread scientific
knowledge of COVID-19 prevention to the public. These
health education videos/tweets: (1) introduce Novel Cor-
onavirus 2019 and its features, and measures conducive
to personal protection (home isolation, wearing masks,
seven-step hand-washing method, food safety, etc.). (2)
provide ways to alleviate anxiety during COVID-19. (3)
uncover rumors about Novel Coronavirus 2019 and offer
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telephone numbers of CDC and psychological coun-
seling, and the like. All products are available for free on
the Internet (See Additional file 1: Table S1 for main con-
tents and network links for each product).

Questionnaire development

The questionnaire includes the following components:
(a) Basic demographics (such as gender, age, and current
living area). Current living area is a categorical variable,
which is divided into 5 categories according to the num-
ber of confirmed cases in the region, respectively high-
risk areas (> 2000 confirmed cases), high risk (1000-1999
confirmed cases), moderate-high risk (500-599 con-
firmed cases), moderate risk (100-499 confirmed cases)
and Mild-moderate risk (<100 confirmed cases); (b) The
total number of the health education videos/tweets from
Zhejiang University they had watched; (c) The health-
related behavior (mask-wearing, temperature-taking, dis-
infection, and home quarantine); (d) Primary source of
information. We set up 11 kinds of information sources
and divided them into two categories based on whether
they were published by official agencies or not. If the par-
ticipant’s primary source of information is official media
accounts on social media (e.g. CCTV) / mainstream
media websites/client-sides (e.g. China Central Televi-
sion) / official face-to-face communication (e.g., commu-
nity broadcasting) / TV programs (national or local TV
stations) / newspapers in print (national or local newspa-
per) / traditional communication tools (e.g. SMS alerts
from CDC), we believe that the primary source of infor-
mation is reliable. Suppose it is other We-Media public
accounts on social media / personal accounts on social
media (e.g. Weibo) / network communication tools (e.g.
WeChat) / short video platforms (e.g. Tik Tok) / face-
to-face communication in life. In that case, the primary
information source is considered unreliable; (e) Psycho-
logical scales to evaluate the participants’ psychological
state. The following scales were used:

1. Patient Health Questionnaire-9, PHQ-9 [25]: assesses
subject’s depression level in the past two weeks.
There are nine items in total (e.g., “Little interest or
pleasure in doing things”). Each item is 0-3 points
(0-not at all or very little, 1-sometimes, 2-consider-
able amount of time, 3-most or all the time), the total
score is 0—27. Scoring standard: 0—4 for no depres-
sion, 5-27 for depression.

2. General Anxiety Disorder-7, GAD-7 [26]: assesses
subject’s anxiety level in the past two weeks. There
are seven items in total (e.g., “Feeling nervous, anx-
ious or on edge”). Each item is 0-3 points (0-not at all
or very little, 1-sometimes, 2-a considerable amount
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of time, 3-most or all the time). Scoring standard:
0—4 for no anxiety, 5-21 for anxiety.

3. Posttraumatic Growth Inventory, PTGI [16]: meas-
ures the positive psychological changes that result
from fighting against traumatic and negative life
events and situations. There are ten items in total
(e.g., “I changed my priorities about what is impor-
tant in life”). It uses a 7-level scoring method, with
one deleted item due to cultural differences, rang-
ing from “not at all to” “a very great degree” (1-7
points respectively), with a total score of 9-63 points.
Higher scores indicate a higher level of PTG.

4. Perceived Social Support Scale, PSSS [27]: empha-
sizes an individual’s self-understanding and self-
perceived social support. There are 12 items in total
(e.g., “There is a special person who is around when
I am in need”). It uses a 7-level scoring method rang-
ing from “strongly disagree” to “strongly agree” (1-7
points respectively), with a total score of 12-84
points. Higher scores indicate a higher PSS.

All of the scales indicated high reliability—PHQ-9
(0=0.927), GAD-7 (a=0.944), PTGI (a=0.939), PSSS
(0=0.962).

Data collection

Data were extracted from an online survey from February
13 to February 15, 2020. Before distributing the question-
naires, we used the snowball sampling technique to find
the WeChat groups and QQ groups of Chinese residents
from all provinces and regions, and sent our health edu-
cation videos and tweets to them. Participants decided
whether or not to view these products, since it was not
mandatory. An informed consent form accompanied
the e-questionnaire, and each participant was required
to submit it before completing the e-questionnaire. The
most familiar social media platforms in China, WeChat
and QQ, were used for distribution. To prevent the par-
ticipants not filling in the questionnaire carefully, we set
up an attention test: this question is to check whether
you are paying attention to the questions. Please choose
the second option, "very little". If participants did not
select the option "very little", the questionnaire is con-
sidered invalid. At last, a total of 2685 participants were
included in the analysis.

Statistical analysis

All statistical analyses were performed with SPSS 24.0.
Descriptive analyses were conducted for all demographic
data and questionnaire scores. For the continuous vari-
ables, medians and interquartile ranges were used,
whereas categorical data were presented as numbers and
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percentages. Then, for correlation analysis, Spearman’s
non-parametric method was performed with mental
health problems and health-related behaviors as binary
variables. Moreover, we conducted binary logistic regres-
sion analyses to examine mental health problems and
health-related behavior predictors. Finally, the SPSS
macro PROCESS was used to analyze mediation rela-
tionships between exposure to health education videos
and depression/anxiety/health-related behaviors. Age,
sex, current living area, survey date, and primary source
of information were entered as co-variants in all media-
tion analyses. We tested more complex mediation models
involving two mediators employing SPSS macro PRO-
CESS. These models were regarded as exploratory. The
statistical significance level for all the tests was set at a p
value of below 0.05.

Results

A total of 2710 participants completed the survey, among
whom five were not living in China, 18 were over 80 years
old, and two had repeated answers (removed from the
dataset), leaving a total of 2685 in the current analysis.
All 2685 participants completed all questionnaires in
the survey. Descriptive statistics for all variables are pre-
sented in Table 1.

Correlations between mental health problems,
health-related behaviors, and exposure to health
education videos

Table 2 displays non-parametric Spearman correlations
between exposure to health education videos, PSSS,
PTGI, mental health problems, and health-related behav-
iors. It indicates that exposure to health education videos
correlated positively with PSSS, PTGI, and health-related
behaviors. PSSS and PTGI scores correlated positively
with all health-related behaviors (Home quarantine,
mask-wearing, disinfection, and temperature-taking),
while correlated negatively with depression and anxi-
ety. Anxiety correlated positively with mask-wearing and
temperature-taking.

Binary logistic regression

To assess the factors associated with mental health prob-
lems and health-related behaviors during COVID-19, we
ran binary logistic regression models, including all vari-
ables. The logistic regression analysis results are summa-
rized in Table 3.

Participants who watched more science videos were
more likely to wear masks (OR 1.15, p<0.001), disin-
fect (OR 1.26, p<0.001), and take temperature (OR
1.37, p<0.001). Compared with participants who per-
ceived low social support, those with high social support
were less likely to be depressed (OR 0.98, p<0.001) and
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Table 1 Descriptive statistics for all variables (N =2685)

Variables Values, median
(IQR) OR n (%)
Age (years), median (IQR) 27 (22.33)
Gender, n (%)
Male 1613 (60.1)
Female 1072 (39.9)
Current living area, n (%)
Extremely high risk (> 2000 confirmed cases) 98 (3.6)
High risk (1000-1999 confirmed cases) 594 (22.1)
Moderate-high risk (500-599 confirmed cases) 680 (25.3)
Moderate risk (100-499 confirmed cases) 1164 (43.4)
Mild-moderate risk (< 100 confirmed cases) 149 (5.5)
Primary source of information, n (%)
Reliable 2044 (76.1)
Unreliable 641 (23.9)
Exposure to health education videos, median (IQR) 3(24)
Perceived Social Support (PSSS total score), median 64 (55.73)
(IQR)
Posttraumatic growth (PTGl total score), median (IQR) 41 (35.46)
Depression, n (%)
No (PHQ total score <4) 861 (32.1)
Yes (PHQ total score > 4) 1824 (67.9)
Anxiety, n (%)
No (GAD total score <4) 1225 (45.6)
Yes (GAD total score >4) 1460 (54.4)
Home quarantine, n (%)
> T1time 659 (24.5)
0-1 times 2026 (75.5)
Mask-wearing, n (%)
No 544 (20.3)
Yes 2141 (79.7)
Disinfection, n (%)
No 641 (23.9)
Yes 2044 (76.1)
Temperature-taking, n (%)
No 537 (20.0)
Yes 2044 (80.0)

anxious (OR 0.98, p<0.001), and more likely to stay at
home (OR 1.01, p<0.01), disinfect (OR 1.02, p<0.01) and
take temperatures (OR 1.01, p<0.01). Compared with
participants with a lower level of PTG, participants with
high-level PTG were less likely to be depressed (OR 0.98,
p<0.01) and anxious (OR 0.98, p=0.01), and more likely
to wear masks (OR 1.02, p=0.02), disinfect (OR 1.03,
p<0.01) and take temperature (OR 1.03, p<0.01).
Compared with younger participants, the older par-
ticipants were less likely depressed (OR 0.97, p<0.01)
and anxious (OR 0.98, p<0.01), and more likely to wear
masks (OR 1.03, p<0.001), disinfect (OR 1.03, p<0.001)
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and take temperature (OR 1.01, p<0.001). Compared
with females, males were less likely to stay at home
(OR 0.62, p<0.001) but more likely to wear masks (OR
1.58, p<0.001). Participants in mild-moderate risk (OR
1.77, p=0.02), moderate risk (OR 2.42, p<0.001), and
moderate-high risk (OR 2.11, p=0.02) areas were more
likely to wear masks than participants in extremely high-
risk areas. Participants with reliable primary sources of
information were less likely to be depressed (OR 0.79,
p=0.02) and anxious (OR 0.76, p<0.01) than those with
unreliable primary sources.

Mediation analyses via PSS or PTG

Mediation models were conducted with controlling
for age, sex, current living area, survey date, and pri-
mary source of information. In the models mediated by
PSS, the indirect paths were significant for depression,
anxiety, and four health-related behaviors (Table 4). As
for the PTG, the indirect path was non-significant for
home quarantine, though significant for mental health
problems and the other three health-related behaviors
(Table 4).

The serial multiple-mediation model

These models assume that exposure to health education
videos could increase PTG by increasing PSS, ultimately
leading participants to reduce negative emotions and
adopt health-related behaviors. Figures 1 and 2 shows
serial multiple-mediation models that illustrate indirect
effects and causal paths linking exposure to health edu-
cation videos with mental health problems and health-
related behaviors.

For mental health problems, the indirect effects of
exposure to health education videos on depression
through PSS and PTG were significant (B = — 0.0046,
SE=0.0021, 95% CI —0.0098, —0.0012). The indi-
rect effects of exposure to health education videos
on anxiety through PSSS and PTGI were non-signif-
icant (B=-0.0026, SE=0.0017, 95% CI—0.0066,
0.0010). For health-related behaviors, the indi-
rect effects of exposure to health education videos
on home quarantine through PSSS and PTGI were
non-significant (B=-0.0019, SE=0.0018, 95%
CI—0.0060, 0.0012). However, the positive indi-
rect effects of exposure to health education vid-
eos on the other three health-related behaviors
through PSSS and PTGI were significant (Mask-
wearing: B=0.0051, SE=0.0023, 95% CI 0.0015,
0.0011; Disinfection: B=0.0059, SE=0.0024, 95%
CI 0.0024, 0.0012; Temperature-taking: B=0.0067,
SE =0.0026, 95% CI 0.0023, 0.0013).
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Table 2 Means, Standard Deviations, correlations among exposure to health education videos, PSSS, PTGI, mental health

problems and health-related behaviors (N =2685)

M SD 1 2 3 4 5 6 7 8 9
1. Exposure to health education videos ~ 3.06 211 —
2. Perceived Social Support Scale 62.79 1448 0.089*** —
3. Posttraumatic Growth Inventory 4009 9.0 0.199%**  0.6817*** —
4. Depression 068 054 —0016 —0256"** —(0.228***
5. Anxiety 047 050 0.036 —0.248***  —0.193***  0.648***
6. Home quarantine 075 013 0017 0.069%** 0.029 0.003 0.001 —
7. Mask-wearing 080 0.10 0.184*** 0.085*** 0.159%** 0.037 0.065** —0.010 —
8. Disinfection 076 013 0.255%** 0.157%%* 0.227%%% —0.010 0.038 0.042*  0.398***
9. Temperature-taking 080 010 0.297%** 0.129*** 0.218%** 0.934 0.062** 0.018 0404%**  (0.513***

Categorical variables were dichotomized and coded as 0 and 1 to aid in interpretation. Depression (0 =no depression; 1=depression); Anxiety (0 =no anxiety;
1 =anxiety); Home quarantine (0=go out more than 1 time in the last 3 days, 1 =go out less than 1 time in the last 3 days.); Mask-wearing (0 =no wearing mask,
1 =wearing mask.); Disinfection (0 =no disinfection, 1 =disinfection.) Temperature-taking (0 =no taking temperature, 1=taking temperature.)

*p<0.05; **p<0.01; ***p < 0.001

Table 3 Predictors of mental health problems and health-related behaviors during COVID-19 (N = 2685)

variables Mental health problems Health-related behaviors
Y =Depression Y = Anxiety Y=Home Y =Mask-wearing Y =Disinfection Y =Temperature-
quarantine taking
Odds ratio (95% Odds ratio (95% 0Odds ratio (95% Odds ratio (95%  Odds ratio (95%  Odds ratio (95% Cl)
cl) ()] cl) cl) cl)
Exposure to health 0.977(0.938,1.019) 1.008 (0.973,1.049) 1.019(0.978,1.066) 1.149*** (1.089, 1.256*** (1.189, 1.365*** (1.280,
education videos 1.213) 1.327) 1.456)

Perceived Social 0.977*%*(0.969.0.986) 0.978*** (0.970,

1.012**(1.004, 1.021)

1.009 (1.00, 1.018) 1.015** (1.006, 1.024) 1.013** (1.003, 1.023)

Support Scale 0.986)

Posttraumatic 0.977**(0.963,0.990) 0.984* (0.972,0.996) 0.993 (0.979, 1.006) 1.018* (1.004, 1.033) 1.024** (1.009, 1.027**(1.011, 1.043)

Growth Inventory 1.0390

Age 0.966*** (0.957, 0.979*** (0.970, 0.993 (0,983, 1.003) 1.032***(1.019, 1.031%%* (1.019, 1.013* (1.000, 1.025)
0.976) 0.989) 1.045) 1.044)

Gender (ref: 1.097 (0.921,1.308)  1.075(0.911,1.268) 0.624*** (0.515, 1.581%%* (1.286, 0.953(0.776,1.169)  0.986 (0.788, 1.233)

Female) 0.756) 1.944)

Current living area (ref. extremely high risk)
High risk 0.798 (0.497, 1.282)
Moderate-high risk 0.670 (0.420, 1.069)
Moderate risk 0.999 (0.633, 1.578)

0.855 (0.549, 1.333)
0.690 (0.445, 1.070)
1.036 (0.676, 1.587)

1.109 (0.618,1.989)  1.039 (0.608, 1.776)
0.786* (0.641,0.966) 0.759** (0.629, 0.916)

Mild-moderate risk

Primary source of
information (ref.
Unreliable)

0.685 (0.390, 1.204)
0.658 (0.377,1.148)
0.773 (0447,1.336) 2417***(1.498,

0.637(0.335,1.211) 2.106* (1.118, 3.969)
1.209 (0.986, 1.483)

1.505 (0.920, 2.462)
1.774* (1,088, 2.891)

1.047 (0.627,1.750)
1.151(0.693,1.912)
1.793* (1.087, 2.956)

0.927 (0.527,1.630)
1.015(0.581,1.771)

1.543 (0.890, 2.676)
3.900)

1.540 (0.817, 2.904)
1.130 (0.904, 1.413)

1.269 (0.632, 2.547)

0.821 (0.645, 1.046) 0.964 (0.751,1.237)

*p < 0.05; *¥p < 0.01, ***p<0.001

Discussion

To our knowledge, this is the first study to evaluate the
effect of exposure to health education videos on the pub-
lic during COVID-19. This study found that the health
education videos produced by the School of Public Health
of Zhejiang University played a positive role in PSS, PTG,
mental health problems and health-related behavior. Spe-
cifically, we found that watching health education videos
can reduce the risk of anxiety and depression to some

extent, and make people more likely to adopt health-
promoting behaviors, such as wearing masks, disinfect-
ing and taking temperatures. This finding is consistent
with previous studies which indicated exposure to health
education videos effectively relieve symptoms of depres-
sion and anxiety and contribute to the reduction health-
related behaviors that have been modified by mental
disorders [12, 28, 29]. One study found that videos from
professional and government organizations were the
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Table 4 Path coefficients, indirect effects, and 95% bias-corrected confidence interval predicting mental health problems and health-

related behaviors (N =2685)

Path M = Perceived Social Support Scale M = Posttraumatic Growth Inventory

B SE 95% Cl B SE 95% ClI

Lower Upper Lower Upper

Y=PHQ
Total effect (c) — 0.0401* 0.0200 —0.079%4 — 0.0008 — 0.0401* 0.0200 —0.079%4 — 0.0008
Direct effect (c) —0.0227 0.0206 — 0.0630 0.0177 —0.0128 0.0208 — 0.0537 0.0280
a 0.5073*** 0.1332 0.2462 0.7685 0.5693*** 0.0824 04076 0.7309
b — 0.0322%** 0.0034 —0.0388 —0.0256 — 0.0460*** 0.0053 —0.0563 —0.0356
Indirect effects (ab) —0.0163° 0.0052 —0.0270 —0.0072 —0.0262° 0.0058 —0.0387 — 007161
Y=GAD
Total effect () 0.0032 0.0189 —0.0339 0.0402 0.0032 0.0189 —0.0339 0.0402
Direct effect (c) 0.0191 0.0194 —0.0190 0.0571 0.0254 0.0195 — 00128 0.0636
a 0.5073*** 0.1332 0.2462 0.7685 0.5693*** 0.0824 04076 0.7309
b — 0.0285%** 0.0030 — 0.0344 —0.0227 — 0.0370*** 0.0047 — 0.0462 —0.0278
Indirect effects (ab) —0.0145° 0.0046 —0.0248 — 0.0065 —00211° 0.0047 —0.0305 —0.0123
Y =Home quarantine
Total effect (c) 0.0161 0.0219 —0.027 0.0591 0.0161 0.0219 — 0.0269 0.0591
Direct effect (c) 0.0112 0.0220 —0.032 0.0544 0.0129 0.0221 — 0.0304 0.0562
a 0.5073*** 0.1332 0.2462 0.7685 0.5693*** 0.0824 0.4076 0.7309
b 0.0095** 0.0031 0.0035 0.0156 0.0056 0.0051 — 0.0043 0.0155
Indirect effects (ab) 0.0048° 0.0021 0.0014 0.0098 0.0032 0.0031 —0.0023 0.0096
Y =Mask-wearing
Total effect (c) 0.1855%** 0.0276 0.1314 0.2395 0.1855%*% 0.0276 0.1314 0.2395
Direct effect (c’) 0.1794%** 0.0276 0.1253 0.2335 0.1656*** 0.0275 0.1117 0.2196
a 0.5073%** 0.1332 0.2462 0.7685 0.5693%** 0.0824 04076 0.7309
b 0.0147%** 0.0034 0.0080 0.0215 0.0292%** 0.0055 0.0183 0.0401
Indirect effects (ab) 0.0075° 0.0028 0.0028 0.0135 0.0166% 0.0042 0.0086 0.0257
Y =Disinfection
Total effect (c) 0.2738*** 0.028 02188 0.3288 0.2738*** 0.028 0.2188 0.3288
Direct effect (c’) 0.2664*** 0.0281 02113 03215 0.2487%** 0.0279 0.1940 0.3034
a 0.5073%** 0.1332 0.2462 0.7685 0.5693*** 0.0824 04076 0.7309
b 0.0233** 0.0033 0.0168 0.0298 0.0407*** 0.0054 0.0301 0.0513
Indirect effects (ab) 0.0118° 0.0037 0.0051 0.0199 0.0232° 0.0048 0.0144 0.0334
Y =Temperature-taking
Total effect (c) 0.3733*** 0.0331 0.3084 04382 0.3733*** 0.0331 0.3084 0.4382
Direct effect (/) 0.3641%%* 0.0331 0.2993 04289 0.3427%%* 0.0329 0.2781 0.2072
a 0.5073*** 0.1332 0.2462 0.7685 0.5693*** 0.0824 04076 0.7309
b 0.0227%** 0.0036 0.0139 0.0281 0.0404%** 0.0059 0.0290 0.0519
Indirect effects (ab) 0.0106° 0.0033 0.0048 0.0183 0.0230° 0.0047 0.0137 0.0321

Models include controls for age, sex, current living area, survey date, and primary source of information

*p < 0.05; **p < 0.01; ***p <0.001

@ Means the indirect effects are significant

most informative and had the highest quality content
[30]. Compared with other institutions, public health
schools and academic institutions have a higher under-
standing of scientific knowledge and distinguish between
true and false, so health education videos produced by

them are more comprehensive and reliable. In addition,
we limit the length of health education videos to about 5
minutes, which is in line with fast-paced lifestyle and the
era of short videos in China, enabling audiences to better
understand and receive information.
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Perceived 0.3569" | posttraumatic
Social Support > Growth
(M1) (M2)
-0.0216"
0.5073 041867 00233
Exposure to health Depression
education videos P v)
(x) -0.0142 (
a
Perceived 0.3569"" | posttraumatic
Social Support > Growth
(M1) (M2)
-0.0122
0.5073 0.4186" _0.0235"
Exposure to health
education videos > An(>\<{u)ety
x) 0.0237
b
Fig. 1 Path diagram illustrating indirect effects and causal paths
linking exposure to health education videos with mental health
problems. **p <0.01; ***p <0.001

Besides, we found that PSS can decrease depres-
sion and anxiety, which is consistent with former stud-
ies. A study showed that students who lived alone or
had poor relationships with their lovers or friends had
higher depression and anxiety scores [31]. Another study
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targeted at health care workers also found the association
between PSS and mental health problems [32]. PSS can
promote health-related behaviors as well [33]. We found
people with higher PSS were more likely to take tempera-
ture, disinfect, and obey home-quarantine. Families and
friends may help participants in activities of daily living
by providing support on health-related behaviors. As for
PTG, we found that it can also decrease depression and
anxiety, conforming with former research [34]. Moreo-
ver, PTG can lead to more health-related behaviors such
as mask-wearing, temperature-taking and disinfection.
Using a new positive perspective to analyze the trauma,
people could conclude the gains with a more rational atti-
tude. Thus, people were more likely to conduct health-
related behaviors.

The most significant finding is exposure to health edu-
cation videos can affect mental health problems and
behaviors through PTG and PSS. It gives inspiration to
possible effective ways of preventing depression and anx-
iety and promote health-related behaviors during a pub-
lic health emergency. Firstly, we found that public health
videos can significantly improve people’s PSS or PTG,
affecting depression, anxiety, and behaviors. Social sup-
port is one of the contents in the health education vid-
eos. It is conducive to the positive development of social
relations via maintaining a high sensitivity to the people
around and improving relationships with others [35]. In
the video of live streaming chat rooms in Zhejiang Uni-
versity part 2 (how to conduct psychological counseling),

Perceived 03569 | Posttraumatic Perceived 0.3569™" |  Pposttraumatic
Social Support > Growth Social Support » Growth
(ML) (M2) (M1) (M2)
-0.0092" 0.0238"
0.5073 0.4186" 0.0133" 0.5073 04186 0.0052
Exposure to health Home Exposure to health Mask-
education videos »| quarantine education videos »  wearing
(x) 0.0143 () (xX) 01674 )
a b
Perceived 03569 | Posttraumatic Perceived 0.3569™" |  Pposttraumatic
Social Support > Growth Social Support > Growth
(ML) (M2) (M1) (M2)
00279 00317
05073 04186 00121 05073 04186 00083
Exposur'e to health | Disinfection Exposur_e to health | Temperature
education videos > ) education videos > king (Y)
) 0.2531+ x) 03459 -taking
c d
Fig. 2 Path diagram illustrating indirect effects and causal paths linking exposure to health education videos with health related behaviors.
**p<0.01;**p<0.001
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we encouraged people to contact relatives and friends
or call psychological assistance hotlines. Therefore, peo-
ple who have watched the video may be more sensitive
to social support and establish a more active and inti-
mate relationship with family and friends by increasing
self-disclosure and emotional expression. The PTG level
reflects the perception of personal benefits of survivors of
the traumatic event, including changes in self-perception,
relationships with others, and life philosophy, all derived
from their efforts to cope with th e trauma consequences
[36]. The videos provide evidence-based i nformation and
positive perspectives of COVID-19, inspired the pub-
lic, possibly increasing their PTG. Secondly, according
to serial multiple-mediation models, exposure to health
education videos can affect mental health problems and
behaviors throu gh PTG to PSS. Former studies have
found a positive association between social support per-
ception and Postt raumatic Growth Inventory scores. PSS
can give people protections against the COVID-19 pan-
demic. Studies showed that people with higher level PSSS
were more likely to change their life positively, leading to
PTG [37]. Another study also indicated that support from
others could help people shift to a new way and schema
when viewing the occurred changes [38]. This study also
found that higher PSSS related to more likely PTG, finally
leading to the descent of depression. However, this pro-
cess no longer results in a decrease in anxiety. It may
relate to the minor effect of PTG on anxiety compared
with PSS. Besides, people with high PSS may also have a
lower level of anxiety. It suggested we pay more attention
to the considerations and support from our friends and
family, helping us develop a more positive perspective
and promote health-related behaviors.

Policy recommendations

Based on the results of this study, we make the following
suggestions: Health education videos from public health
schools and institutions are effective measures for both
psychological intervention and health-related behaviors.
PSS and PTG are of vital significance in the psychological
resistance and behavioral promotion during pandemics.
Therefore, we have the following suggestions to better
cope with the challenge of public health emergencies:

1. Under the circumstances of limited daily life, in addi-
tion to reporting the epidemic situation and popu-
larizing scientific knowledge, the government also
need to pay attention to building good social support
networks for the public, such as publishing CDC and
psychological consultation hotline in major main-
stream media, developing a kind of community ser-

Page 9 of 11

vice for residents’ mutual assistance, and developing
the support and service work of social groups etc.

2. Public health schools and institutions should play an
active role in producing short videos that are scien-
tific, easy to understand, and lively, and cooperate
with the media to expand the scope of publicity and
health education.

3. People can improve the level of PTG through mind-
fulness [39, 40], aerobic exercise [41], and other posi-
tive psychological interventions [42—44] to better
deal with the negative impact of public health events.

Limitations

This study has some limitations: first, the demographic
data is not comprehensive. Our study did not consider
occupation and educational background, and the average
age of the entire population was relatively young. Thus,
whether this conclusion can be extended to the elderly
still needs further investigation. Second, another study
indicated that PSS had an indirect effect on PTG [45].
Thus, the association between them still requires further
research. Third, as a cross-sectional study, the causality
cannot be confirmed. A longitudinal investigation would
be valuable.

Conclusion

Our study found that exposure to health education vid-
eos can improve people’s perceived social support and
the level of post-traumatic growth, help people main-
tain psychological health, and adopt good health-related
behaviors. Therefore, professional colleges or institutions
can try to develop a variety of health education videos
and increase the interest and influence of these videos to
better respond to public health emergencies.
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