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Are People With Chronic Diseases Satisfied With the Online Health
Information Related to COVID-19 During the Pandemic?

Abstract

Purpose: A deluge of fake news and misinformation about the coronavirus
disease 2019 (COVID-19) on the Internet poses challenges for the public in their search
for reliable and relevant health information for taking protective measures, especially
among people with chronic diseases (PWCD). This study aimed to (a) understand the
satisfaction level of the online information related to COVID-19 in people with and
without chronic diseases; (b) explore information-searching behavior and digital health
literacy in PWCD; and (3) identify the possible predictors of information satisfaction
among PWCD.

Methods: This was a multicity, cross-sectional study using an online survey
with a convenience sample of people who (a) were 15 years of age or older and (b) had
access to the Internet in mainland China, Hong Kong, and Macau.

Findings: Four thousand four hundred and seventy-two subjects completed the
survey, of whom less than 50% felt satisfied with the online information. About 20%
of respondents (n = 882) were diagnosed with at least one chronic disease and reported
a lower level of information satisfaction (p = .003) than the people without chronic
diseases. The majority of the PWCD obtained their online health information from
social media. Higher digital health literacy (adjusted odds ratio [OR] = 5.07), higher
frequency of searches regarding symptoms of COVID-19 (adjusted OR = 2.07), higher
perceived importance of quickly learning from the information searched (adjusted OR
= 1.63), and lower frequency of searches on the topic of dealing with psychological
stress (adjusted OR = 0.54) were found to be predictors of information satisfaction

among PWCD.



Conclusions: The majority of PWCD sought online information related to
COVID-19 from social media, and their level of information satisfaction was
significantly lower than among people without chronic diseases. Digital health literacy
is a strong and significant predictor of information satisfaction.

Clinical Relevance: To support PWCD, we not only have to provide them with
clear and accurate information, but also promote their digital health literacy so that
they may seek, understand, and appraise health information from the Internet to make

appropriate health-related judgments and decisions.



Introduction

The coronavirus disease 2019 (COVID-19) is an infectious viral pneumonia to
which the human population has low or no pre-existing immunity. It was first identified
in December 2019 in Wuhan, China, and spread across 200 countries, with over 5
million cases identified within 6 months (World Health Organization [WHO], 2020a; ).
On March 11, 2020, the WHO declared the COVID-19 outbreak as a pandemic,
implying the global spread of the virus. People with chronic diseases (PWCD), such as
cardiovascular disease, diabetes, and hypertension, are regarded as a high-risk group
that is more vulnerable to infection with COVIDI19. Epidemiologic evidence has
shown that over 94% of hospitalized patients diagnosed with COVID-19 had at least
one comorbidity (Richardson et al., 2020). Moreover, PWCD have a higher risk for
developing serious complications from COVID-19, such as organ damage, respiratory
failure, and cardiac arrest (Guan et al., 2020; Zaim, Chong, Sankaranarayanan, &
Harky, 2020). A recent summary report on COVID-19 in China also revealed that the
case-fatality rate (CFR) was four times higher than the overall CFR among those >70
years of age, and the CFR was 5% to 10% higher among those with chronic medical
conditions (Wu & McGoogan, 2020).

Accessing timely health information plays an important role for the public,
particularly for PWCD, to take up measures to protect themselves from the infection
and to maintain a healthy lifestyle (e.g., physical activity, healthy eating), even against
the background of pandemic-related restrictions. While COVID-19 is highly infectious
and spreads fast, the details of its spread and transmission are still unclear and under
investigation (Anderson, Heesterbeek, Klinkenberg, & Hollingsworth, 2020). The
majority of people have to seek and obtain updated information on COVID-19 in a

timely manner to protect themselves. Traditionally, people have obtained health



information through pamphlets or health education from health professionals. Due to
digital transformation, the rapid development of smartphones, and increasing
accessibility to the Internet, nowadays most people access and search for health
information through the Internet and by using different devices and apps (Chen, Li,
Liang, & Tsai, 2018). Although people may easily obtain information about COVID-
19 from the Internet, a global epidemic of information has spread rapidly through
online platforms and digital media. The WHO labeled this situation as an “infodemic”
(short for information epidemic), resulting from the large amount of true, false, and
mixed information circulating through digital communication channels in relation to
COVID-19 (Zarocostas, 2020).

Online health information-seeking behavior is affected by various
sociodemographic factors, and previous studies have indicated that adults with a lower
socioeconomic status, male status, older age, lower education level, and poor Internet
connectivity were less likely to seek online health information (Hallyburton & Evarts,
2014; Kontos, Blake, Chou, & Prestin, 2014; McCloud, Okechukwu, Sorensen, &
Viswanath, 2016). Online health information seeking is also affected by personal
health status. PWCD tended to use the Internet more frequently for seeking online
health information and had a higher risk for obtaining misinformation, compared with
people in good health (Houston & Allison, 2002; Sadasivam et al., 2013). The more
frequent online information seeking among PWCD implies that they may have more
health-related concerns, especially during a pandemic (Wong & Cheung, 2019).
Compared with healthy adults, the health information needs of PWCD are more
complex, and insufficient information or misinformation always leads to information
dissatisfaction (Tustin, 2010). Under the current situation of the infodemic, in which a

large amount of true, false, and mixed information is circulating on the Internet, it is



crucial to understand and promote the capacity of PWCD to seek, understand, and
apply appropriate digital health information, as well as to identify disinformation and
misinformation, to address their health information needs.

Digital health literacy is defined as the “ability to seek, find, understand, and
appraise health information from electronic sources and apply the knowledge gained
to addressing or solving a health problem” (Norman & Skinner, 2006). Digital health
literacy may empower the public to acquire and apply the latest recommendations and
advice on protective measures such as washing hands and maintaining physical
distance (Castro-Sanchez, Chang, Vila-Candel, Escobedo, & Holmes, 2016). Previous
studies have also indicated that lower digital health literacy is associated with poor
health behavior and worse selfperceived understanding of health status, symptoms, and
optional treatments (van der Vaart & Drossaert, 2017). However, the overabundance
of misinformation on COVID-19 poses a challenge for people seeking health
information (Okan, Serensen & Messer, 2020; Sentell, Vamos, & Okan, 2020).
Compared with the healthy population, PWCD engage in more online health
information seeking and have many more health concerns and information needs
(Wong & Cheung, 2019). Regrettably, there is limited information about public online
information-seeking behavior on COVID-19 and the related information satisfaction
under the situation of an infodemic, especially among PWCD. To fill this gap, this
study aimed to (a) understand the level of satisfaction about online information related
to COVID-19 in PWCD in mainland China, Hong Kong, and Macau; (b) explore the
information-seeking behavior and digital health literacy in PWCD; and (c) identify

possible predictors of information satisfaction among PWCD.



Methods

Design, Data Collection, and Participants

This study was part of a large-scale international collaborative research network
that was launched in mid-March 2020 in more than 40 countries (www. covid -hl.org).
The network aimed to investigate health literacy, digital health literacy, health
informationseeking behavior, and psychological well-being during the COVID-19
pandemic (Dadaczynski, Okan, & Rathmann, 2020). As part of this global network, a
multicity, cross-sectional study using an online survey was adopted with a convenience
sample of 4,472 people living in mainland China, Hong Kong, and Macau. People were
invited to participate if they met the following inclusion criteria: (a) 15 years of age or
older and (b) have access to the Internet. PWCD were defined as those having medical
conditions of at least 6 months’ duration that required ongoing medical attention or
limited activities of daily living or both (Megari, 2013). To reach as many people as
possible, we included different sources to deploy the online survey, including e-mail
lists of (a) students, staff, and alumni of various universities; (b) members of various
nongovernmental organizations; (c¢) different labor unions; and (d) social media
platforms (e.g., Facebook, WeChat). The invitation e-mail contained an information
sheet describing the study, a consent form, and a link to the online survey. The results
of this study are reported in accordance with the “good practice in the conduct and

reporting of survey research” guideline (Kelley, Clark, Brown, & Sitzia, 2003).

Variables and Instruments

The survey was divided into five parts: (1) demographic data, (2) sources of

information seeking and COVID-related topics searched, (3) perceived information


http://www.covid-hl.org/
http://www.covid-hl.org/

importance and satisfaction, (4) digital health literacy, and (5) psychological well-
being (Dadaczynski et al., 2020).

The English-language survey was translated into traditional and simplified
Chinese versions, adopting the WHO’s process of translation and adaptation of
instruments (WHO, 2020c). Conceptual, cultural, and linguistic equivalence was
observed. Pretesting of the translated versions was conducted with 10 people, and
comments from the sample participants were obtained. Discrepancies were discussed
with three project team members, and amendments were carried out until a satisfactory

version was reached.

Sources of Information Seeking and COVID-Related Topics Searched

Sources for online health information seeking were assessed through multiple-
choice questions with reference to the list of sources proposed by Marstedt (2018) and
adapted to examples of local media in mainland China, Hong Kong, and Macau.
COVID-related topics searched were also assessed through multiple-choice questions
with reference to the commonly searched key words of different search engines and
the key words of health education materials on COVID-19 (WHO, 2020b). This survey
component demonstrated acceptable internal consistency (o = 0.77) and internal

reliability (o= 0.81).

Perceived Information Importance and Satisfaction

Perceived information importance was assessed by the six items developed by
Gebel et al. (2014) on how important the respondents felt the online information was,
such as whether the information was up to date and whether the information was
verified. Satisfaction with information was measured using a 5-point Likert scale

ranging from “very dissatisfied” to “very satisfied.” In this study, we defined the people



with a high level of information satisfaction as those rating the information as satisfied
or very satisfied; the rest were regarded as having a low level of information

satisfaction. The scale demonstrated acceptable internal consistency (o = 0.79).

Digital Health Literacy

The Digital Health Literacy Instrument (DHLI) was used to assess digital health
literacy (van der Vaart & Drossaert, 2017). The DHLI comprised different domains of
digital health literacy, including information-seeking behavior, evaluating the
reliability of online information, relevance of information to COVID-19, and sense of
privacy protection in social media, using a 4-point Likert scale ranging from “very
difficult” to “very easy.” Some generic questions in the DHLI were rephrased with
regard to the current COVID-19 situation (e.g., “how easy or difficult is it for you to
seek health information” was rephrased to “how easy or difficult is it for you to seek
health information related to COVID-19”). The higher the score, the higher the level
of digital health literacy. The scale had good content and construct validity (van der
Vaart & Drossaert, 2017). For the current study, internal consistencies of the total scale

(o= 0.86) and subscales (a range = 0.77—-0.88) were satisfactory.

Psychological Well-Being Index

Psychological well-being was assessed using the World Health Organization-
Five Well-Being Index (WHO-5; WHO, 1998). The WHO-5 consisted of 5 positively
phrased items on a 6-point Likert scale that were scored from 0 (at no time) to 6 (all
the time). The raw score ranged from O to 25. The final score was obtained by
multiplying the raw score by 4. A score of 0 represented the worst imaginable well-
being, whereas 100 represented the best well-being (Topp, Ostergaard, Sendergaard,

& Bech, 2015). The WHO-5 has good construct validity as a unidimensional scale in



evaluating subjective wellbeing for both younger and older persons. It was also noted
to have very high clinical validity, and it can be used regardless of underlying
conditions and across various settings (Topp, Ostergaard, Sendergaard, & Bech, 2015).
For the current study, the WHO-5 further showed excellent internal reliability (o =

0.94).

Ethical Statement

Written consent was obtained from all eligible respondents before the survey
started. To give consent, the respondents had to press the button “I agree” after reading
the online information sheet. Ethical approval was obtained from the Human Subject
Ethics ~ Subcommittee = of the Hong Kong Polytechnic  University
(HSEARS20200407001). To maintain data security and privacy, the survey was

conducted anonymously through a secure database management system.

Data Analysis

Statistical analysis was performed using IBM SPSS version 25.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were used to characterize the respondents,
including their demographic data and information-seeking behavior. The ¢ test for
continuous variables and chi-square test for categorical variables were applied to
compare the difference in the information-seeking behavior between PWCD with
higher and lower levels of information satisfaction. Pearson’s correlation matrices were
generated between each potential predictor (e.g., education level, source of information,
topic of information seeking, and perceived importance of the information) and the
respondents’ level of information satisfaction. Stepwise binary logistic regression

analyses were computed to determine the strengths of predictors of information



satisfaction. All statistical tests were two tailed, and a significant alpha value was set

at p <.05.

Table 1. Demographics and Health [ nformation-Seeking Behavior on COVID-12

All With chronic
MN=4472 disaase Mo chronic disease
Sociodemographic variable n (%) n=ggz n= 3576 Chi-square  pualue
Sex 4465 (100.0) BEZ(1%.8F 3570 (80.2F 2016 1546
Male 3481 (77.8) 2100238 FIL(216)
Female PB4 (220 672 (76.2) 2799 (7B.4)
Age years [M=3142: 5D =1254) 4472 11000} BB2(17.8F 3576 (8020 6B.257 =001
Young adults (= 3%) 3,351 (74.9) 573 (650} 2772 (77.5)
Middle-aged [40-59) BE4(19.8) 22E(25.9) 651 (182)
Oer adults (=60} 237(5.3) B1(%.2) 153 (4.3)
Country of birth A 460 (100000 879 (19.8p 3567 (8020 2.970 237
China and its regions 4,361 (97.8) Bo6 (P85 3481 (97.6)
Other Asiancountries A441.00 506} 39011
Other countries 5501.2) B0 47 (1.3}
Region 4,772 (100000 B47(19.9F A412 (801 7628 0z
teainland China 2084 [490) 396 [46.8) 1A% (49.8)
Hong Kong 1297 [28.7) 233(27.5) 986 (2B.5)
Macau PELI2L3) 218(25.7) 726 (21.3)
Status 4472 (1000} BB2(1%.8F 3576 (80.20 24270 =001
Stucents 2,184 [48.8) 366(41.5) 1615 (50.8)
Mon-Students 2288 (51.2) 516 (58.5) L7641 (49.2)
Educational kel 4472 (10000 BEZ(17.8F 3,272 80.2F 7.963 93
Primary education 18 (0.4} 405} 13 (04}
Secondary education 37E(B5) 24 [10.7) 279 (7.8}
Bachelors degres 2,716 [608) 517 (586 2194 [61.4)
Master's degree or abowe 1,253 (281) 246 (279 1005 [28.1)
Other 102 (23} 2124 81(2.3)
WHO- 5 Well-Being Index scare SB56 (2143 5589 (2204} 5922 (#1.23) 4.13% =001
Experience of health information seeking on BE2 (19.6F 3576 (80.2F 6.566 0e7
COVID-19
Yes, only information for me 1,195 (26.7) 244 (27.7) P46 (2657
Yes, only informaticn for other people 14B(3.3) I3 116 (3.2)
Yes, information for me and ether people 2616 (585) ABB(55.3) 2121 (59.3)
Mo, | haven't searched for information inthe past  513(11.5) 120(13.4) 393 (110}
4 weeks
Languages used ininformation seeking (multipk
respansel®
Chinesa 3.78010759) FE1(764) 3043 (75.8) 00593 FED
English 1,163 (234) 217 (227) 944 [235) 0437 L0B
Other 3500.7) 205 26 [0.6) 0923 337
COVID-related topics searched (multiple
responsel”
Current spread of the coronavins 3,54B B9.%) 665 (B7.4) 2B7B [(%.4) 6,982 08
Symplomsof the disease COVID-19 3230 181.9) G609 (80.0) 2619 (82.4) 2413 1
Transmission routes of the coronavirus 3177 1B0S) &17(81L.1) 2557 (B0.5) 0138 F10
Individual measures to protect against infection 2 B32 [71.8) 534 (70.2) 2293(72.2) 1218 270
Hygieneregulations 2401 [60.7) AT2 (620 1,925 [60.6) 0515 AT
Current situation assessments and 2062 [52.3) 404 [53.1) L&65S7 [52.2) 0214 B4
recommendations
Restrictions 2853 (723) 567 (74.5) 22B3(71.% 2115 d46
Economic and social consequences of the 2100532 A421(55.3) 1677 (52.8) 1566 211
COTonavirus
Dealingwith psychologicalstress caused by the 1,372 [34.8) 2B1(370) 1090 (34.3) 1E71 A7
CoOronavirus
Infermation satisfaction aboul COW| D-19 10475 033

Wery dissatisfied 315 18 (2.4) 54 (1.7)



Table 1. [(Continued)

N =a4472 disan Mo chronic disaase
Sociodemoer aphic variable n %) n=gEZ n=3576 Chi-square o alue
Dissatisfied 134 (3.4 b P31
Partly satished 1 F0) 424 44 1. 154
Satished 1E41 (467 A23[42.4) L5154 7.7)
Wery satishied 161 (4.1 114.1) 130 (4.1}
Missing values: sax [0.4%, n = 200, age (0.3%, r a1, 114 1 1 tat 1L3%, n = 14} study progr | 1
aducational kel 0.5 n= 13k [CL5%,n =14
| Illl-l"li |Ir'| W NS WA N Ne in neal lI crmack Nl |
Results

Demographic Health Information-Seeking Behavior on COVID-19

The majority of the respondents were younger adults (mean age 31.42 years,
SD = 12.56), of whom 20% were diagnosed with one or more chronic diseases (n =
882; Table 1). Their topic searches during information seeking were mostly related to
the current spread of the coronavirus (89.9%), followed by symptoms of COVID-19
(81.9%) and transmission routes of COVIDI19 (80.5%). Only 46.7% and 4.1% of
respondents felt satisfied or very satisfied with online information about COVID-19,
respectively, and PWCD reported a lower level of information satisfaction than people

without chronic diseases (p = .003).



Source of Information on COVID-19 and Related Topics Searched

Table 2. Scurces of Infermation on COWID- 19 Obtained by Peopke With Chronic Diseases and With Different Levels of Information Satisfaction

High information satisfaction Leww infor mation satisfaction
Source of infermation n (%) n (%) Chi-square pvalue
Search engines 2948 86
Highutilization® 305(86.4) 3330618)
Lowy utilization 48 [13.6) 74 (16.2)
Wabsitesof public bodies 3371 D66
High utilization 255720 26B(658)
Lewe utilizatien Qo [280) 139(34.2)
Wikipedia and other online encyclepadias 2187 139
Highutilization 2286400 241 (574}
Lowe utilization 125(35.4) 165 [40.6)
Social media 3485 D62
Highutilization 311879 338(830)
Lo utilization A43012.1) 69 [17.0)
YouTube 251 A11
Highutilizatien 243684} 257631}
Lewe utilization 111314} 150 [365)
Blogs on health topics 1LEwE 255
Highutilization 158 [44.6) 165 (554)
Lewe utilization 1964 [55.4) 243 (44.7)
Oinline communities (e.g. WhatsApp; Viber 1574 210
chat}
Highutilization 163 (4600} 169415}
Lowe utilization 191 (5400 23B(585)
Health portals 0911 340
High utilization 153(43.2) 162 [39.8)
Lo utilization 201 (56.8) 245 [60.2)
“High utilization: often and sometimes; low utilization: rarely and never.
Table 3. COVID-Related Topics Searched by People With Chronie Diseases and With Different Levels of Information Satisfaction
High information satistaction Lo information satisfaction
lopic searchead _
[multiple response) n (%) n (%) Chi-sguare pvalue
Current spread of the coronavirus 322910 343(84.3) 676 06
lransmisskon routes of the coronavinus 307 (86,0 JO7a2 13.751 <001
Symptems of the disease COWID-19 305(86.2) 304(74.7) 15.570 =001
Il widual measures to protect against 2E8(75.0 266 [65.4) 2 aED oz
infection
Hyglene regulations 243 (66.8) 229(56.3) 12317 =001
Current situation assessments and 200(56.5) 204(50.1) 3.08% 07 e
recommendations
Rastrictions 280(79.1) ZET L) 7.338 <001
Econamic and secial consequences of the 208 (568 213523 3160 075
coronavins
Dealingwith psychological stress caused by 140397 141 [34.6) 2041 175
the coronavirus
Othear 1131 14 [3.4) 0066 J97

As shown in Table 2, most of the PWCD respondents obtained information on

COVID-19 from social media, followed by the use of search engines. Similar to people



without chronic diseases, their most commonly searched topic was about the current
spread of the coronavirus, followed by the symptoms of COVID-19 and its
transmission routes (Table 3). PWCD with a higher level of information satisfaction
performed more searches on the current spread of the coronavirus (p = .006),
transmission routes of the coronavirus (p <.001), symptoms of COVID-19 (p <.001),
individual measures to protect against infection (p = .002), and hygiene regulations (p
< .001) and restrictions (p = .007) compared with those with a lower level of

information satisfaction.

Perceived Information Importance and Digital Health Literacy in PWCD

Table 4, Digital Health Literacy Scores in Peopla With Chroniz Diseases and With Different Leve ks of Information Satisfaction

High information satisfaction Levey information satisfaction
Mean (50} Mean (50 t-test pvale

Owerall digital health literacy scores 301 (0.40) 273042 2411 =01
Subscalescores

Infarmation seeking 2210049 2921051 BO7Z =001

Adding self-pener ated content 254 (0.58) 24T 0A1) b.544 <01

Evaluating reliability 27B053) 2.52 [0L53) 6874 =001

Dretarmining relevancea A1000435) 2E30.47) 5348 =011

Table 5. Perceived Information Impartance Scores in Pecple With Chrenic Diseases and With Different Levels of Information Satisfaction

High information Low information
satisfaction satisfaction
Parcaivad Information Importance Scale Mean [50) Maan [S03) ftast ovalua
['he information is up to date .61 10.52) A0 [0.67) 4958 <.
I'he information is werified 375 10.47) 1600 1555 =< 1
[he intormation comes from ofhcial 3.03 [0.6E) 233 (0.74) 4008 =[x
OUNCES
Reader could quickly learn the most 340 [0.62) 214 0.63) ST =001
important things
Different opinions arerepresentad 318 [0.66) 209 [0.68) 1830 068
he subject is dealt with comprehansively  3.38 [0.62) 324 [0.469) a3019 < 1

PWCD who had a higher level of information satisfaction reported a higher
level of digital health literacy (p < .01; Table 4). Among PWCD, those with higher
levels of information satisfaction also reported having higher levels of perceived

information importance on whether the information was up to date (p <.001), whether



the information was verified (p < .001), whether the information came from official
sources (p <.001), whether the reader could quickly learn the most important things (p

<.001), and whether the content was dealt with comprehensively (p = .003; Table 5).

Predictors of Information Satisfaction Among PWCD

After adjusting for age, gender, and regions, the results of binary regression
showed that higher digital health literacy (adjusted odds ratio [OR] = 5.07, p < .001),
higher frequency of searches regarding symptoms of COVID-19 (adjusted OR = 2.07,
p = 0.01), higher perceived importance of quickly learning from the information
searched (adjusted OR = 1.63, p = 0.01), and lower frequency of searches on the topic
of dealing with psychological stress (adjusted OR = 0.54, p = .001) served as significant

predictors of information satisfaction on COVID-19.

Discussion

Nowadays, people can easily obtain health information from the Internet and
everyone can share and post different information online without verification or
support by scientific evidence, leading to an overwhelming amount of true, false, and
mixed information in the digital communication channels. The bombardment of mixed
health information such as false preventive measures on COVID-19 (e.g., drinking
warm water with lemon slices or adulterated alcohol) confuses people and affects their
strategies regarding preventive measures. A previous study indicated that a high
frequency of media exposure during the COVID19 outbreak was found to be associated
with different mental health problems such as depression (Gao et al., 2020). Compared
with the general population, our findings also found that PWCD had a lower level of
psychological well-being. Under the situation of an infodemic, this is the first study

investigating the satisfaction level on information related to COVID-19 in China.



Less than 50% of respondents were satisfied with information during the
infodemic, and the satisfaction level was much lower in PWCD. PWCD usually pay
much more attention to information about COVID-19 because of their higher risks for
morbidity, mortality, and severe COVID-19-associated complications (Onder, Rezza,
& Brusaferro, 2020). Since most community facilities (e.g., community centers, health
clinics) were suspended or their service duration shortened due to the restriction on
social activities in mainland China, Macau, and Hong Kong, the majority of PWCD
encountered difficulties in their routine medical treatments and faced various health
problems that triggered the online information seeking (Kang, Yang, Yuan, Xu, Zhao,
& Yang, 2020). However, most of the online health information on COVID-19 was not
specifically developed for the PWCD due to the limited knowledge available on the
particularities of COVID-19 in relation to chronic diseases. According to the latest
information from the U.S. Centers for Disease Control and Prevention, the current
information on COVID-19 is still inadequate and insufficient to determine the level of
risk for each underlying medical condition (Centers for Disease Control and Prevention,
2020). Even though

PWCD spend a lot of time searching health information, they may not be able
to obtain the relevant information they need. The insufficiency of specific information
shaped to the needs of PWCD could be a possible factor contributing to lower
information satisfaction among PWCD.

A higher level of digital health literacy was found to be a significant predictor
of information satisfaction in PWCD. Similar findings were also reported in a previous
study in which the higher the health literacy, the higher the satisfaction in using
electronic platforms for information seeking (Wong, Steitz, & Rosenbloom, 2019). The

COVID-19 infodemic has highlighted that poor health literacy is an underestimated



public health problem worldwide (Paakkari & Okan, 2020). People with poor digital
health literacy encountered difficulties in understanding health information and taking
inappropriate protective measures without fact checking, consequently making them
more vulnerable to COVID19 infection (Huang & Zhao, 2020). Previous studies also
demonstrated that a lower level of health literacy was associated with less compliance
with protective behaviors (e.g., vaccination and hand hygiene) for controlling the
outbreak of infectious diseases (Castro-Sanchez et al., 2016). Although eliminating all
the disinformation, misinformation, and malinformation is almost impossible,
enhancing the public’s digital health literacy is one of the effective ways to fight the
infodemic by increasing people’s capacity to seek appropriate health information from
electronic sources (Paakkari & Okan, 2020; Traver, Basagoiti, MartinezMillana,
Fernandez-Llatas, & Traver, 2016).

Over 80% of respondents sought and obtained health information about
COVID-19 from social media. Similar findings were also reported by Gupta et al.
(2020) in which social media was found to be the most common source for information
seeking during the COVIDI19 pandemic. The use of social media (e.g., WeChat,
Facebook) is increasing rapidly across the world. A national survey in China indicated
that over 93% of the population logs in to social media platforms every day and over
98% had used it to seek health information (Zhang, Wen, Liang, & Lei, 2017). Health
information on the social media platform is usually less lengthy and supplemented with
pictures or videos so people may quickly learn from the information. This attribute was
regarded as an important element during information seeking by our respondents and
was also found to be a predictor of their information satisfaction. However, the major
concern about health information on social media is the lack of quality and reliability

(Ventola, 2014). The overwhelming amount of misinformation on social media was



regarded as the major cause of the infodemic (Cinelli et al., 2020). Since the use of
social media for information seeking is increasing rapidly and has been reported as
being the major sources (Gupta et al., 2020; Singh et al., 2020), some criteria should
be proposed to guide the use of social media for information dissemination during the
pandemic (Chan, Nickson, Rudolph, Lee, & Joynt, 2020).

A higher frequency of searches regarding symptoms of COVID-19 was also
found to be a predictor of satisfaction with information. The outbreak of COVID-19
was first identified in China with a cluster of viral pneumonia cases. At the early stage
of the outbreak, many things about COVID-19 were unknown except the symptoms,
including fever, cough, and shortness of breath, which could be the reason why the
people performing higher frequencies of searches regarding symptoms of COVID-19
had a higher level of satisfaction with information (Grech, 2020). In fact, various
misinformation and false news on social media is mainly related to the topics about
transmission mode, protective measures, treatment, and the spread of the disease (Orso,
Federici, Copetti, Vetrugno, & Bove, 2020). Although the symptoms of COVID-19 are
one of the common search topics, the majority of Chinese people and the respondents
were also looking for information about the current spread of COVID-19, its
transmission routes, and protective measures (Zhao, Cheng, Yu, & Xu, 2020). Over a
year has passed since the first case of COVID-19 was discovered in China, and it is
common knowledge that the infodemic is almost as great a threat as the virus itself. A
few organizations (e.g., U.S. National Institutes of Health) have also made
recommendations for the public to obtain reliable online information by (a) using a
trustworthy source of online information (e.g., the website of a federal agency, medical
school, or large professional or nonprofit organization); (b) checking the author’s

credibility (e.g., health professionals); and (c) ensuring that the information and



webpage are up to date (National Institutes of Health, 2018). To improve the level of
information satisfaction and address the health-related concerns of PWCD, enhancing
digital health literacy and providing timely, verified, and reliable online health

information are needed in the fight against COVID-19.

Implications

This article provided evidence and information about digital health literacy,
health information-seeking behaviors, and information satisfaction during the outbreak
of COVID-19. From a clinical viewpoint, the findings generated insights on the
importance of digital health literacy for supporting the public, particularly PWCD,
during a pandemic. Future research should develop appropriate interventions and
investigate their effectiveness in enhancing public digital health literacy in order to
strengthen the public capacity of health information seeking and decision making.
Government policy interventions may help to tackle the infodemic and to implore
technology giants and social media to act responsibly to counteract the distribution of

disinformation and misinformation.

Limitations

Some potential limitations should be noted in this study. Due to the limitations
of'the tools, some information about the respondents’ health background (e.g., presence
and severity of chronic disease) was selfreported, and the reasons for their information
satisfaction were not collected in the survey. Therefore, the causal relationship between
information satisfaction and information-seeking behavior is difficult to elucidate. Also,
this was a voluntary online survey distributed through a network of universities,
nongovernmental organizations, and professional bodies, so the population may be

under-represented.



Conclusions

The majority of PWCD in mainland China, Hong Kong, and Macau have
accessed social media to seek health information about COVID-19. In the infodemic,
their satisfaction level on health information was significantly lower than that of people
without chronic diseases. Digital health literacy is a strong and significant predictor of
information satisfaction. To support PWCD, we not only have to provide them with
clear and true information, but also promote their psychological well-being and digital
health literacy so that they may seek, understand, and appraise health information from

electronic sources and make appropriate health-related judgments and decisions.
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