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Abstract

Background: The International public health threat of COVID-19 has not yet come to an end. Prevention is of paramount
importance to protect the high-risk group of the elderly when specific treatments for COVID-19 are not yet available, despite
that, little work has been done to explore factors that promote preventive practices among this popul ation.

Objective: This study aims to investigate the knowledge, attitude, and practice of elderly population in China towards
COVID-19 and determine factors that influence the practice of preventive behaviors.

Methods: From February 19 to March 19, 2020, a cross-sectional, internet-based survey was administered to Chinese elderly in
all of the 31 provinces in mainland China using a convenience sampling method to assess their knowledge, attitude, and practices
(KAP) towards COVID-19. Standard descriptive statistics and hierarchical linear regression analyses were conducted to analyze
the data.

Results: A total of 1501 participants responded to the survey, with 1263 valid responses left for further analysis. The overal
correct rate on the knowledge questionnaire was 87%, an overall positive attitude towards COVID-19 was found and the mean
score of practice was 13.73(SD:1.62, range:5-15). The hierarchical linear regression showed that respondents who were married
or in cohabitation, and lived in areas with community-level control measures were more likely to practice preventive
behaviors(P<.01). Knowledge(?=0.198, P<.05), perceived susceptibility(?=0.2637P<.001), perceived benefits(?=0.643, P<.001),
and self-efficacy in preventing COVID-19(?=0.468, P<.001) were also found to be significantly associated with preventive
behaviors.

Conclusions: Most elderly residents had adequate knowledge, positive attitude and proactive practice towards COVID-19.
Knowledge and attitude were confirmed to be significantly associated with behavior responses. Our findings have significant
implications in enhancing the effectiveness of COVID-19 prevention programs targeting the elderly population, which needs to
be continued and strengthened as the epidemic has not yet come to an end. Clinical Trial: An Online Cross-Sectional Survey
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Knowledge, attitudes, and practices toward COVID-19 among Chinese older
adults[ JAn Online Cross-Sectional Survey

Abstract

Background: The International public health threat of COVID-19 has not yetcome to
an end. Prevention is of paramount importance to protect the high-risk group of the elderly when
specific treatments for COVID-19 are not yet available, despite that, little work has been done to
explore factors that promote preventive practices among this population.

Objective: This study aims to investigate the knowledge, attitude, and practice of elderly population
in China towards COVID-19 and determine factors that influence the practice of preventive
behaviors.

Methods: From February 19 to March 19, 2020, a cross-sectional, internet-based survey was
administered to Chinese elderly in all of the 31 provinces in mainland China using a convenience
sampling method to assess their knowledge, attitude, and practices (KAP) towards COVID-19.
Standard descriptive statistics and hierarchical linear regression analyses were conducted to analyze
the data.

Results: A total of 1501 participants responded to the survey, with 1263 valid responses left for
further analysis. The overall correct rate on the knowledge questionnaire was 87%, an overall
positive attitude towards COVID-19 was found and the mean score of practice was 13.73(SD:1.62,
range:5-15). The hierarchical linear regression showed that respondents who were married or in
cohabitation, and lived in areas with community-level control measures were more likely to practice
preventive  behaviors(P<.01). Knowledge($=0.198, P<.05), perceived susceptibility(f
=0.263[]P<.001), perceived benefits($=0.643, P<.001), and self-efficacy in preventing COVID-19(
=0.468, P<.001) were also found to be significantly associated with preventive behaviors.
Conclusions: Most elderly residents had adequate knowledge, positive attitude and proactive
practice towards COVID-19. Knowledge and attitude were confirmed to be significantly associated
with behavior responses. Our findings have significant implications in enhancing the effectiveness of
COVID-19 prevention programs targeting the elderly population, which needs to be continued and

strengthened as the epidemic has not yet come to an end.
Keywords: COVID-19; Knowledge; Attitude; Practice; Elderly; China

1. Introduction

Coronavirus disease 2019 (COVID-19), first detected in Wuhan, China in December 2019, is an
emerging infectious disease caused by a novel coronavirus (SARS-CoV-2).The case crude fatality
rate of COVID-19 was 3.7% worldwide(updated August 9, 2020)', much lower than that of
SARS(9.5%), MERS(34.4%), and H7N9(39.0%)?, but evidence has shown that this virus is more
contagious®*. Considering its extensive spread scope, COVID-19 was declared as a public health

emergency of international concern on January 30, 2020° and as a pandemic on March 11, 2020° by
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the World Health Organization(WHO). As of May August 9, 2020, the virus had reached 215
countries and regions, resulting in over 19 million confirmed infections and more than 700,000
deaths’.

The elderly are especially susceptible to infectious diseases due to decrease in immunity’,
presence of underlying chronic illnesses®, and cognitive impairment, which caused difficulty in their
participating in proper prevention activities®. In the case of COVID-19, the elderly are also at
significantly higher risk of morbidity and mortality'®'?, According to an epidemiological study on
COVID-19 in China, people aged above 60 made up 31.2% of the 44,672 confirmed cases and 81%
of the total number of deaths'?.

Till now, no specific treatment and vaccine for COVID-19 have been available, thus it is of
great importance for the elderly to uptake preventive behaviors, which has been proved to be
effective in preventing respiratory infectious diseases and controlling transmission'*". It is believed
that the transmission route of COVID-19 is human-to-human via respiratory droplets or direct
contacts'®, thus effective preventive measures, including hand-washing, mask-wearing, household
ventilation and disinfection, reduction of interpersonal contacts by avoiding visiting crowded
spaces'’, have been recommended to the elderly by Chinese local authorities.

However, at the early stage of the epidemic, the elderly underestimated the severity of this

epidemic as it only affected a relatively small population. They were reluctant to listen to the advice
from governments and even their children, supposing that there was no need to practice the
suggested COVID-19 preventive behaviors. A recent research also found that compared with
younger adults, older men were less worried about COVID-19 and adopted fewer preventive
behaviors'®. Hence, special efforts should be made to enhance elderly people’s protection against this
new infectious disease.

The adoption of preventive behaviors is largely influenced by knowledge, attitudes, and
practices (KAP) towards COVID-19 according to KAP theory'*.A good understanding on elderly
residents’ knowledge, attitude, and preventive practices is significant in providing the needed
strategies to be implemented. However, in spite of detection of increased vulnerability in elderly,
literature focusing on behavior changes of the elderly under the guidance of KAP theory remained
scant. Therefore, the present work is aimed to assess knowledge, attitude and practice of Chinese
elderly residents toward COVID-19 and to explore the effect of knowledge, attitude, and other
relevant factors on behavior changes.

2. Methods
2.1 Study Design

https://preprints.jmir.org/preprint/23729 [unpublished, non-peer-reviewed preprint]
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This cross-sectional study was conducted using an anonymous online questionnaire between
February 19 and March 19, 2020. A convenience sampling method was used to recruit participants.
Chinese residents aged 60 and above, without intellectual or cognitive impairment, and agreed to
participate in our survey were considered eligible. Those who were illiterate or not able to use
electronic device can ask others to help them fulfill the questionnaire but it was emphasized that the
answers must always reflect their own opinions. The link of the online questionnaire was sent
through Wechat (similar to“WhatsApp”) and other social media platforms to the contacts of the
potential respondents. A brief introduction was presented at the beginning of the survey to inform the
respondents of the purpose and content of this study and instruct them to complete the questionnaire.
On completion of the questionnaire, the participants would receive a gift worth 1 to 5 RMB.

2.2 Sampling

According to Kendall, multiple regression analysis demands a sample size at least 5 to 10 times
the size of the independent variables. The maximum sample size should be 670 cases as 67
independent variables were involved in this study. Returned surveys with unreasonable short answer
time, incomplete information or logic problems would be deemed as invalid. The effective sample
size estimated for the study was 957 cases with an invalid response rate of 30%. Finally, a total of
1501 questionnaires were returned in the study duration, after excluding 212 invalid questionnaires
and 26 participants who reported having never heard about COVID-19, a total of 1263 participants
from all of the 31 provinces/municipalities/autonomous regions in mainland China were left for
statistical analysis.

2.3 Measures

Dependent Variable (Practice of preventive behaviors)

The questionnaire on the practice of COVID-19 preventive behaviors was developed on the
basis of the guidelines from the Chinese Center for Disease Control and Prevention (CDC). 5 items
were included in this section, involving washing hands frequently, wearing face-masks in public
areas, disinfecting and ventilating households, and avoiding visiting crowds[]P1-P5[]. Answers of
“more”, “as usual”, and “less” were rated as 3, 2, 1 respectively. Therefore the total practice score

values from 5 to 15, with higher scores indicating better performance of preventive behaviors.

Independent Variable

Background variables: Socio-demographic characteristics were surveyed in this part, which

include gender, age, marital status, education level, household register, and monthly household
income per capita. Besides, respondents self-perceived health status, current addresses at the district

level, and local community-level control measures (free entry/exit as usual, entry/exit control

https://preprints.jmir.org/preprint/23729 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Chenetd

exercised, and lockdown) in their residential areas were also surveyed. Provinces of their current
addresses were divided into eastern, central, and western region according to National Bureau of
Statistics of China, and also categorized into three levels according to number of confirmed COVID-
19 cases, provinces with less than 100 cumulative confirmed cases, 100-1000 cases and over 1000
cases rated as low, medium and high-risk area respectively.

COVID-19 related knowledge: Participants’ level of knowledge about COVID-19 were assessed

by 7 questions (K1-K7): one regarding the province that first reported COVID-19 cases, one
regarding the incubation period, one regarding the source of infection, two regarding transmission
modes, one regarding susceptible population, and one regarding the vaccine for COVID-19. Answers
were judged according to guidelines for clinical management of COVID-19 by the National Health
Commission of the People’s Republic of China®!. A correct answer was assigned 1 point and an
incorrect/unknown answer was assigned 0 points. The total knowledge score thus ranged from 0 to 7,
with a higher score representing a better knowledge of COVID-19.

Attitudes towards COVID-19: Based on the Health Belief Model (HBM) and previous studies,

attitude-related factors in our study included constructs of HBM (perceived severity, perceived
susceptibility, and perceived benefits), self-efficacy in preventing the disease, and belief in the
government to contain the spread of the epidemic(A1-A5). Such factors were found to be
significantly associated with the practice of preventive measures in similar studies®*?°. Perceived
severity of COVID-19 was assessed by one item asking the respondents whether they would suffer
from more severe symptoms if they unfortunately caught the disease, an answer of ‘yes’ was coded
as ‘1’ while other answers were coded as ‘0’. One item assessed perceived susceptibility by
measuring the degree to which the respondents perceived themselves to be vulnerable to COVID-19,
the responses were coded into two groups ((1: High/Very high;0: Low/Very low/ I don’t know).
Perceived benefits were assessed by three items measuring respondent’s belief in the effectiveness of
COVID-19 related preventive measures of mask-wearing in public areas, hand-washing, and
avoidance of visiting crowded places respectively, answers of ‘yes’ were considered appropriate
(1:Yes;0:Others); the perceived benefits indicator was formed by counting the number of appropriate
answers (values of 0 to 3).Respondents’ self-efficacy in preventing the disease and confidence in the
government to contain the spread of the epidemic were assessed by asking “Are you confident that
you can prevent yourself from contracting COVID-19?” and “Do you believe that the government
can win the battle against COVID-19?” . Answers of ‘yes’ were considered positive and given 1
points and 0 points were given for choosing other answers.

2.4 Statistical analysis

https://preprints.jmir.org/preprint/23729 [unpublished, non-peer-reviewed preprint]
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Descriptive statistics were used to summarize the background factors and COVID-19
knowledge, attitude, and practice, the results were presented as frequencies (n) and percentages (%)
or as means and standard deviation (SD). Associations between background variables and practice
score were examined by one-way analysis of variance (ANOVA) or independent sample t-test as
appropriate. Multiple linear regression model using statistically significant background variables,
scores of knowledge, and factors of attitude as independent variables and scores of preventive
practice as outcome variable was performed to identify factors associated with preventive behaviors.
Demographic variables of the respondents were entered in the regression model first to control for
their effects. Then, score of knowledge was entered in the next block and factors of attitude were
simultaneously entered in the last block of the regression. Unstandardized regression coefficients ([3)
and 95% confidence intervals (CIs) were reported. All statistical analyses were performed in SPSS
version 21.0 (IBM Corp, 2012, Armonk, NY, USA), and a P-value of <0.05 was considered
statistically significant.

2.5 Ethics statement

The study protocol was approved by the Ethics Committee of School of Public Health, Zhejiang
University (approval number: ZGL202002-2) before the formal survey. The questionnaire was
designed to be anonymous and voluntary, and respondents were informed that submission of the
questionnaire implied informed consent. The data were kept confidential and the results did not
identify the respondents personally.

3. Results
Background characteristics

Of the 1263 participants, 57.8% completed the questionnaire with the help of others, 54.4% had
registered permanent residence in rural areas, the mean age was 69.48 (SD=6.72), over half of the
sample were female (55.2%) and approximately three-fourths were married or in cohabitation
(74.5%). 586(46.4%) participants had an education level of primary school or below, most (66.8%)
respondents had an average household income between 600 and 6000 yuan per month. 564 (44.7%)
participants self-reported fair physical health status. 613 (48.5%) respondents lived in eastern region,
and nearly half of the participants (46.8%) lived in areas with medium-risk of COVID-19. The
majority (83.1%) reported that entry/exit control was exercised in their community/village.

Levels of COVID-19-related knowledge, attitude and practices (Table1-2)

1) Knowledge: The mean knowledge score was 6.06(SD=0.03, range: 1-7), suggesting an overall
87% (6.06/7*100) correct rate on this knowledge test. 85.4% respondents agreed that the main
source of infection currently is COVID-19 patients; In terms of modes of transmission, 98.1%

thought the COVID-19 can be transmitted by patients’ droplets, but less than 80% were aware
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that it can also be transmitted through virus-contaminated objects; Around 90% respondents
correctly stated that the population is generally susceptible to the virus regardless of age.
However, only 64.1% knew that effective vaccines for COVID-19 were not yet available.

2) Attitude: The majority of the elderly (90.3%) believed older people may suffer from more severe
symptoms once get infected with COVID-19. Most (85.0%) respondents didn’t perceive that the
chances for them to contract COVID-19 were high/very high. A substantial proportion (92.1%)
of participants had perceived benefits of all three types of preventive measures (i.e., hand-
washing, face-mask wearing, and home-staying). Besides, 83.0% were confident in their own
abilities in preventing the disease and over 90% respondents believed that government can win
the battle against COVID-19.

3) Practices: The mean score of preventive practices toward COVID-19 was 13.73(SD: 1.62, range:
7-15). It is reassuring that more than four-fifths of our participants had increased hand-washing
(81.2%) and face-mask wearing in public venues (81.9%) to ensure their safety, in addition,
86.6% of the elderly had reduced their visits to crowded places. However, less participants had
increased household ventilation (75.5%) and disinfection (64.6%).

Table 1. Participants’ knowledge, attitudes toward COVID-19 (N=1263).
n(%[Jor mean(SD)

Knowledge item
K1: The earliest outbreak of COVID-19 in China is in Hubei Province

Correct 1258(99.6)

Incorrect/Unknown 5(0.4)
K2: The incubation period of COVID-19 is 1-14 days

Correct 1139(90.2)

Incorrect/Unknown 124(9.8)
K3: Currently the main source of infection is COVID-19 patients

Correct 1078(85.4)

Incorrect/Unknown 185(14.6)
K4: COVID-19 can be transmitted by patient’s droplets

Correct 1239(98.1)

Incorrect/Unknown 24(1.9)
K5: COVID-19 can be transmitted through touch virus-contaminated surfaces

Correct 960(76.0)

Incorrect/Unknown 303(24.0)
K6: All age groups can become infected with the new coronavirus

Correct 1165(92.2)

Incorrect/Unknown 98(7.8)
K?7: There is currently no vaccine available that protects against COVID-19

Correct 809(64.1)

Incorrect/Unknown 454(35.9)

Range of knowledge score 1-7
Mean score 13.73(1.62)

Attitudes item
A1: perceived severity of COVID-19
Yes 1141(90.3)

https://preprints.jmir.org/preprint/23729 [unpublished, non-peer-reviewed preprint]
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No/ I don’t know 122(9.7)
A2: perceived susceptibility of COVID-19

High/ very high 190(15.0)

Low/Very low/I don’t know 1073(85.0)
A3: perceived benefits indicator *

0 6(0.5)

1 26(2.1)

2 68(5.4)

3 1163(92.1)
Ad4: Self-efficacy in preventing COVID-19

Yes 1048(83.0)

No/ I don’t know 215(17.0)
A5: Confidence in the government to win the battle against COVID-19

Yes 1160(91.8)

No/ I don’t know 103(8.2)

* perceived benefits indicator was formed by counting the number of items with "yes" responses in the three
basic preventive measures (i.e., handwashing, face-mask wearing, and home-staying).
Table 2. Participants’ preventive practice change in Response to COVID-19(N=1263).

Practice ° More Less As usual
P1: wearing face mask in public venues 1035(81.9%) 60(4.8%) 168(13.3%)
P2: washing hands 1025(81.2%) 12(1.0%) 226(17.9%)
P3: household ventilation 956(75.5%) 66(5.2%) 241(19.1%)
P4: home disinfection 816(64.6%) 38(3.0%) 409(32.4%)
P5: avoidance of visiting crowds 1094(86.6%) 37(2.9%) 132(10.5%)
Range of practice score 7-15
Mean score 13.73(1.62)

* For each specific behavior assessed, n (%) are presented to describe the participants who indicated
that they had made the behavioral change in the past week. Questions were answered using the
following scale: 1=less, 2 = as usual, and 3 = more. For the total practice score, we calculated how
many specific behavior changes each participant endorsed, data are presented as mean (SD).

Demographic factors of preventive practices: univariate analysis (Table 3)

As shown in Table 3, region, marital status, education level, residence registration and monthly
household income per capita were significantly associated with preventive practices (all P<.05).
Participants who lived in western region had significantly lower level of practice than participants
from eastern region(P=.013). Respondents who were married or in cohabitation had significantly
better performance of practice(P<.001). Rural dwellers, and those attended at primary school or
below had lower scores of practice (both P<.001). Practice score of participants with an average
household income less than 600 Yuan per month was significantly lower than those with income
higher than 6000 Yuan(P=.018). Interestingly, a significant association between local community-
level control measures and practice score was observed(P<.001), respondents would uptake more

preventive behaviors when epidemic control measures were exercised in their living areas.
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Table 3. The demographic variables associated with preventive practice: univariate analysis (N=1263).

Variables ¢ n[]%l] Practice scores *
MeantSD t/F P value
Gender
Male 566(44.8) 13.7111.63 0.208 .65
Female 697(55.2) 13.75:1.61
Ages[lyears[]
60-69 683(54.1) 13.81+1.61 2.925 .054
70-79 474(37.5) 13.69+1.62
>80 106(8.4) 13.42+1.67
Marital status
Married/cohabiting 941(74.5) 13.85 +1.56 18.625 <.001%**
Single/divorced/ separated/widowed 322(25.5) 13.40 £1.74
Education level
Primary education or below 586(46.4) 13.50+1.67' 8.904 <.0071%**
Middle school 330(26.1) 13.94+1.57"
High school 197(15.6) 13.79+1.65"
College or above 150(11.9) 14.11+1.33"
Residence registration
Urban residence 576(45.6) 13.95 +1.52 20.090 <.001%%*
Rural residence 687(54.4) 13.55 +1.68
Monthly household income per capita[ [RMBJ[]
(1600 219(17.3) 13.51+1.78' 4.031 02*
600-6000 844(66.8) 13.7441.63"
16000 200(15.8) 13.96+1.36"
Self-reported health
Excellent 57(4.5) 13.72+1.68 0.375 83
Very good 220(17.4) 13.85+1.58
Good 378(29.9) 13.68+1.73
Fair 564(44.7) 13.72+1.57
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Poor

Region
Eastern region
Central region
Western region

Provincial COVID-19 epidemic level °

Low-risk: <100 cases
Medium-risk: 100-999 cases
High-risk: >1000 cases

Local community-level control measures

entry/exit control exercised
lockdown
free entry/exit as usual

44(3.5)

613(48.5)
183(14.5)
467(37.0)

146(11.6)
591(46.8)
526(41.6)

1050(83.1)
181(14.3)
32(2.5)

13.75£1.53

13.86+1.49! 4.393
13.72+1.64" 1
13.57+1.77"

13.73+1.68 1.166
13.66+1.69
13.81+1.52

13.70+1.63' 7.634
14.04+1.45
12.91+1.91"

.013*

31

<.001***

*Values based on independent sample t-test and one-way ANOVA for continuous variables to examine differences between preventive practice

and demographic variables (*P<.05, **P <.01, ***P<.001). For categories of variables with significant ANOVA results, multiple comparisons

between each 2 categories are done by post hoc analysis (LSD). Within each column, when two means share same superscript (i,ii), it indicates

that they were not statistically different (P>.05) from one another.

®Provincial COVID-19 epidemic levelThe number of cumulative confirmed COVID-19 cases on the survey launch day (i.e., March 20st, 2020)

in the province where an individual was staying during the COVID-19 pandemic.

“Variables in bold font were finally included in the subsequent multivariable analyses.
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Factors associated with practice: multivariable analyses. (Table 4)

Knowledge score and attitude related variables reported in table 1, together with
significant background variables were included into the hierarchical linear regression
models. In block 1, demographic factors of region, marital status, education level,
residence registration, monthly household income per capita and local community-
level control measures were entered first, accounting for 4.7% of the variance
(R?=.047,F= 5.575, P< .001). Score of knowledge about COVID-19 was entered into
block 2, which contributed an additional 2.9% of the variance (R*=.076,F= 8.603,
P<.001). Finally, factors of attitude towards COVID-19, including perceived severity,
perceived susceptibility, perceived benefits, self-efficacy in preventing the disease and
confidence in the government were entered in the third block, they were significant in
predicting practice even after considering effects of background and knowledge
factors and contributed an additional 3.2% of the variance (R’=.108,F= 18.904,
P<.001). The linear regression analysis of the preventive practice was presented in
Table 4.

Education level and residence registration were, in general, non-significant,
while some significant marital status and control measure differences were noted.
Overall, respondents who were married or in cohabitation (vs. single/divorced/
separated/widowed, f=0.355,95%CI=0.150-0.560)and can’t leave the house (vs. free
entry/exit as usual, f=0.898,95%CI=0.310-1.486) were more likely to have better
performance of preventive behaviors(P<.01). After adjusting for background
characteristics, we discovered that the elderly with higher knowledge score of
COVID-19 have significantly higher level of practice (f=0.198, P<.001). Meanwhile,
results showed that three of the five components of attitudes, namely, perceived
susceptibility (f=0.263, 95%CI=0.022-0.504), perceived benefits indicator (=0.643,
95%CI=0.305-0.982) and self-efficacy in preventing the disease(f= 0.468,
95%CI=0.223-0.713) were positively associated with preventive behaviors(all P<.05),
but perceived severity and confidence in the government were not significant
predictors of preventive behaviors. Among the influencing factors, local community-
level control measures, followed by perceived benefits indicator showed greatest

impact on practice.
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Table 4. Factors associated with the preventive practice: multivariable analyses.

Model 1 Model 2 Model 3
B (95%CI) P value b (95%CI) P value B (95%CI) P value
Block 1: Background characteristics
Region
Western region Ref Ref Ref
Eastern region 0.156(-0.049,0.361) .14 0.082(-0.121,0.285) .43 0.085(-0.116,0.286) 41
Central region 0.087(-0.186,0.360) .53 0.013(-0.256,0.283) .92 -0.051(-0.318,-0.217) .71
Marital status
Single/divorced/separated/widowed Ref Ref Ref
Married/cohabiting 0.330(0.120,0.541) .002** 0.331(0.124,0.538) .002%* 0.355(0.150,0.560) <.0071#**
Education level
Primary education or below Ref Ref Ref
Middle school 0.244(0.014,0.475)  .04* 0.177(-0.050,0.405) .13 0.137(-0.088,0.362) .23
High school -0.002(-0.293,0.290) .99 -0.106(-0.396,0.183) .47 -0.117(-0.402,0.168) .42
College or above 0.258(-0.078,0.594) .13 0.123(-0.210,0.457) .47 0.096(-0.233,0.425) .57
Residence registration
Rural residence Ref Ref Ref
Urban residence 0.243(0.031,0.455) .02* 0.184(0.025,0.393) .09 0.122(0.085,0.329) .25
Monthly household income per capita
[1600 Ref Ref Ref
600-6000 0.047(-0.203,0.297) .71 0.031(-0.215,0.422) .81 0.018(-0.226,0.261) .89
[16000 0.113(-0.229,0.454) .52 0.086(-0.251,0.422) .62 0.067(-0.266,0.399) .70
Local community-level control
measure
free entry/exit as usual Ref Ref Ref
entry/exit control exercised 0.671(0.108,1.234) .02%* 0.635(0.081,1.190) .03* 0.501(-0.049,1.051) .07
lockdown 1.062(0.460,1.663) <.001%** 1.034(0.441,1.627) <.001***  0.898(0.310,1.486) .003**
Block 2: Knowledge 0.270(0.186,0.353) <.001***  0.198(0.111,0.286) <.0071%**
Block 3: Attitude
Perceived severity -0.045(-0.350,0.259) .77
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Perceived susceptibility

perceived benefits indicator
Self-efficacy in preventing COVID-19
Confidence in the government to win
the battle against COVID-19

0.263(0.022,0.504)
0.643(0.305,0.982)
0.468(0.223,0.713)
0.321(-0.014,0.656)

F 5.575%H* 8.603*** 8.904***
R? .047 .076 .108
AR? .047 .029 .032
Adjusted R? .038 .067 .096

.03*
<.0071%**
<.001***
.06

#Pp<.05, *¥*P <.01, ***P<.001
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4.Discussion

The elderly, who are particularly vulnerable to acute diseases and their
complications, are now greatly threatened by current outbreak of COVID-19. Special
effort should therefore be made to promote elderly people to practice the preventive
behaviors suggested by the government. An understanding of knowledge, attitude, and
practice toward COVID-19, which affect the adoption of related health behaviors, will
be a first step to prevent the spread of COVID-19 to the elderly population.

In this study, it was found that Chinese elderly had a good knowledge of
COVID-19 with an overall correct rate of 87% on the knowledge questionnaire, which
was slightly lower than that of Chinese general population(90%)* but much higher
than the KAP toward COVID-19 among US residents(80%)*. The high correct rate
was surprising, as previous studies suggested that knowledge score is negatively
related with age®**'. However, this finding may be due to overwhelming publicity on
COVID-19 through various channels that fit the demands and features of the elderly,
like vivid prints, marked banners, and broadcasts in dialect. Two items with the
lowest correct rate are worth mentioning. Knowledge about modes of transmission,
proved to be a salient factor influencing level of preventive measures®, should be
further improved among elderly people. Meanwhile, the elderly should also be
informed that effective vaccine for COVID-19 is not yet available and precautions
against the disease is still of great importance.

Attitudes of Chinese elderly residents towards COVID-19 were found to be
overall optimistic. Despite the majority [190.3% []perceiving that the elderly would
suffer from more severe symptoms once get infected, relatively few respondents
(15%) thought that they are at high risk of acquiring this disease. And the majority
expressed their confidence in themselves[]83%/[Jand the government[]91.8%/Jto defeat
COVID-19. This is consistent with studies during the SARS epidemic, which reported
94.7-100% of Chinese residents had confidence that China can win the battle against
SARS*%*. Such an optimistic attitude could be explained by the unprecedented
epidemic control measures the Chinese government took once COVID-19 hit the
country and the concerted efforts of people all around China.

In our findings, 64.6-86.6% of our respondents reported practicing these five
major preventive behaviors more frequently in the past week. The reason might be

that this study was conducted at a time when these preventive measures were highly
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emphasized in China. Similar high tendency to adopt these precautionary behaviors
during the pandemic have been found in previous studies®** . In particular, more than
80% respondents reported increased hand washing, face-mask wearing and decrease
in visiting crowds, indicating that basic protective behaviors against COVID-19 had
taken shape among the elderly. The majority of participants avoided going out
because the widely governmental propaganda and social media continuously instilled
and reinforced their incentives to stay home (e.g. personal safety, good citizenship,
and contribution to the control of the national epidemic). And individuals also felt the
pressure from the community to adhere to the practice. Hand-washing and face-mask
using have long been regarded as significant preventive habits in the daily life of the
public ever since they were proved to be efficacious in preventing influenza and
SARS®%, Lau et al. observed that hand-washing and face-mask using were
commonly practiced during the SARS outbreak®, and these behaviors have been
sustained by a large proportion of the public even after the SARS epidemic subsided
in Hong Kong*. On the contrary, the effectiveness of household ventilation and
disinfection might have been neglected, with fewer participants reporting that they
have practiced these two behaviors more in the past week. Researchers argued that
habit has great impact on routine behavior— including hygiene behavior—and despite
their best intentions, people may find it difficult to implement new measures during a
pandemic if they have not previously made these a habit*>*. Further education on
practicing household ventilation and disinfection is needed, as these two measures are
indispensable in preventing against COVID-19.

In line with previous researches®***

, our study also found that individuals’
demographic characteristics had significant influence on preventive practice. Linear
regression analysis of practice score showed that participants who are married or
cohabiting were more likely to report that they had complied with advocated
protective practices more frequently, such finding was consistent with similar studies
regarding SARS**¥. On the one hand, married or cohabiting seniors can receive
support from their spouse or partner. Family support has been shown to influence
older people’s health beliefs and self-care behaviors*. The more family support the
seniors receive, the more attention they will pay to their own health, accompanied
with more willingness to acquire health knowledge and more positive preventive

attitudes. On the other hand, according to the HBM model, advice from family

members can be regarded as external cues to action, which is also a very important
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factor in increasing various preventive behaviors®.

Besides, community-level control measures were found to be significantly
associated with the practice of preventive measures. With COVID-19 rapidly spread
from a single city to the entire country, the governmental ‘minimum contact strategy’
were implemented nation-wide, close management and screening of communities and
villages to curb COVID-19 was subsequently implemented nationally in China®.
Although the contribution of community control measures cannot be quantified, our
study supported that community-level control measures against COVID-19 were
related to significant increases in older adults’ practice of the recommended
preventive behaviors. We further confirmed that those who couldn’t leave the house
showed higher compliance with suggested preventive measures than those who could
move free as usual. According to the socio-ecological model, factors of structural,
interpersonal, and personal levels determine health-related behaviors®. At the
personal level, Chinese elderly held an ethical duty-’filial piety’-to protect others,
which facilitated adherence to quarantine. In Wenzel’s study, 'filial piety' suggested
the “right and humane” way to act toward one’s family and others in the community
and guided the Chinese elderly in their use of strategies against SARS*?. Meanwhile,
environmental manipulation and policies are crucial structural-level factors to
promote individuals to practice the desired preventive behaviors. Therefore, personal
perceived ethical duty combined with community actions have facilitated China’s
response to COVID-19. The mentioned above highlighted the importance of control
measures at the community level, which must be considered when planning pandemic
control strategies in the future.

Other than background factors, this study also found that knowledge and attitude
toward COVID-19 were significant predictors of preventive behaviors. The results
were in agreement with the KAP theory> and the Information-Motivation Behavioral
Skills Model*. In accordance with previous findings, this study confirmed that people
with adequate knowledge about COVID-19 were more likely to take preventive
measures in responses to the pandemic than those who lack such knowledge®*™,
suggesting health education aimed at improving their COVID-19 knowledge plays an
important role in promoting preventive practices towards COVID-19. With regard to
attitude related factors, our study confirmed the positive correlation between self-
efficacy in preventing COVID-19 and the adoption of preventive measures found in

23,56

previous researches™™, but bidirectional effects may exist between these two
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variables as it was suggested that on the one hand, perceived self-efficacy can
promote the individual to adopt certain behaviors to achieve desired outcomes, and
success in performing certain behaviors could further augment perceived self-efficacy

on the other”’. Contrary to previous findings>**

, our study found that efficacy beliefs
of local health authorities did not significantly predict the target COVID-19
preventive behaviors. The belief in governments may not successfully translate into
positive behavioral changes at the individual level, besides, the positive relationship
between trust in the government and the practice of preventive behaviors can be
mediated by levels of perceived self-efficacy®, a relatively strong linear correlation
between confidence in the government and self-efficacy(r=0.335, p<0.001) was also
found in the present study.

Some of the items we used to assess respondents’ attitude were derived from the
Health Belief Model that consists of perceived severity, perceived susceptibility,
perceived benefits, and so on®*®. Perceived severity was not found to be significantly
related with COVID-19 preventive behaviors in this study. Perceived severity was
suggested to have relatively low relevance to preventive health behaviors, but could
play an important role when individuals have already been diagnosed with certain
diseases®™. A series studies on preventive health behaviors have also reported

perceived severity to be insignificant*®®

. Although most of our respondents
perceived that they may progress into serious symptoms once they get infected, they
have not yet been diagnosed so that relatively few of them thought that they are at
high risk of contracting COVID-19. Perceived susceptibility and perceived benefits
were found to be predictors of the adoption of preventive measures. Perceived
susceptibility has been consistently found to be a salient determinant of participation
in preventive measures during an epidemic among both general and elderly

2733nd exercise behavior’ also find

population®*®”!, Other studies on health-screening
that perceived susceptibility plays an important role. Meanwhile, when people deem
certain preventive health behaviors to be effective in preventing a disease, they would
be motivated to engage in these behaviors***’>’®, Hence, elderly people should be
further made aware of their higher susceptibility to COVID-19 and the effectiveness
of the officially suggested preventive behaviors. Indeed, communications that
highlight perceived susceptibility and simultaneously increase individual’s perception
of benefits of particular health behaviors in reducing health threat have been proved to

be successful in promoting various preventive behaviors”7 .
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Our study has some limitations. Firstly, no standardized tool for assessing KAP
on COVID-19 has been previously validated. We have designed the KAP
questionnaire based on the latest official report from the WHO, the Chinese Center for
Disease Control and Prevention, and scientific literature, but the depth of the survey
may be limited, as we had to quickly conduct our investigation and recruit as large a
sample as possible. Secondly, selection bias might exist. Online survey only included
those who have access to the internet, and seniors who were infected or had close
contacts with confirmed or suspected COVID-19 patients may not want to participate
in this survey, thus the generalizability of our findings can be limited. However,
internet-based surveys could be the most appropriate method for data collection
during an epidemic since it can avoid transmission and fielding the survey offline was
not feasible as strict epidemic control measures have been exercised in most parts of
the country. Thirdly, this study was cross-sectional, and no casual-effect statements
concerning the relationship between targeting wvariables and performance of
preventive behaviors could be made. Fourthly, recall and social desirability bias may
exist as only retrospective self-reports of participants were collected.

Despite all the above limitations, this is one of the few studies that assess the
knowledge, attitude, and behavior towards COVID-19 among the elderly population
in China. Meanwhile, a large number of respondents from all provinces in mainland
China was recruited, enabling us to obtain a wide range of participants with various
demographic backgrounds. Besides, the investigation was conducted in the stable
epidemic period (February 19—March 19,2020) when community-wide COVID-19
prevention activities were launched by local health authorities, thus we can assess
how community-level control measures influence personal preventive behaviors.
Therefore, our results are of practical significance for the design and implementation
of health programs for elderly population in the prevention of COVID-19 and other
emerging epidemics.
5.Conclusions

Generally, Chinese elderly in our survey had good knowledge, optimistic
attitude, and appropriate practices towards COVID-19 during the pandemic, which is
important to limit the spread of the disease. Better practices were found among
married /cohabiting seniors and those who were restricted with community-level
control measures, suggesting that health education programs should pay more

attention to those who are single and can move around freely. In addition, our findings
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suggested that good knowledge and appropriate attitude were associated with high
level of preventive practices towards COVID-19. Therefore, to promote preventive
practices, continued health intervention programs are advised among the elderly to
improve their knowledge in certain aspects, including transmission modes and the
vaccine of COVID-19, besides, elderly people’s perception of their own vulnerability
to COVID-19 and the effectiveness of COVID-19 related preventive behaviors should

also be further emphasized.
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