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Abstract

Background: reducing the spread and impact epidemics and pandemics requires that members of the general
population change their behaviors according to the recommendations, restrictions and laws provided by leading
authorities. When a new epidemic or pandemic emerges, people are faced with the challenge of sorting through a
great volume of varied information. Therefore, the dissemination of high-quality web-based information is essential
during this time period. The overarching aim was to investigate the quality of web-based information about
preventive measures and self care methods at the beginning of the COVID-19 pandemic.

Methods: in May 2020, consumer-oriented websites written in Swedish were identified via systematic searches in
Google (n = 76). Websites were assessed with inductive content analysis, the JAMA benchmarks, the QUEST tool
and the DISCERN instrument.

Results: seven categories and 33 subcategories were identified concerning preventive measures (md = 6.0
subcategories), with few specifying a method for washing hands (n = 4), when to sanitize the hands (n = 4), and
a method for sanitizing the hands (n = 1). Eight categories and 30 subcategories were identified concerning self
care methods (md = 3.0 subcategories), with few referring to the national number for telephone-based counseling
(n = 20) and an online symptom assessment tool (n = 16). Overall, the median total quality scores were low
(JAMA = 0/4, QUEST =13/28, DISCERN = 29/80).

Conclusions: at the beginning of the pandemic, substantial quality deficits of websites about COVID-19 may have
counteracted the public recommendations for preventive measures. This illustrates a critical need for standardized
and systematic routines on how to achieve dissemination of high-quality web-based information when new
epidemics and pandemics emerge.

Keywords: Consumer health information, COVID-19, Primary prevention, Self care, Severe acute respiratory
syndrome coronavirus 2, World wide web
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Background
The coronavirus disease 2019 (COVID-19) quickly esca-
lated during the first quarter of 2020 as a significant
threat to global public health, with a reported case fatal-
ity rate of > 4% and particularly high mortality rates
among older persons and those with comorbidities [1].
To reduce the spread and impact of the pandemic,
guidelines and studies recommend various preventive
measures; i.e. interventions that members of the public
are recommended to apply in their daily lives with the
purpose to reduce the spread of the infection and stay
healthy in order to lessen the personal impact of poten-
tial infection. There is a wide range of preventive mea-
sures that may be implemented for this purpose, and
among the most common are thorough and frequent
washing of hands, hand disinfection with sanitizers and
distancing [2, 3]. As a response to the pandemic, coun-
tries around the world implemented to varying degrees
different non-pharmacological preventive measures ran-
ging from few and less drastic to several drastic and
mandatory interventions [4]. Moreover, when an infec-
tion is suspected or confirmed, persons with mild infec-
tions are generally recommended to manage self care at
home, such as isolating themselves and treat mild symp-
toms, e.g. cough, fever and breathlessness [5–7]. Achiev-
ing high compliance to both preventive measures and
self care methods at the beginning of a new epidemic or
pandemic requires sufficient cooperation and preventive
actions in the daily lives of members in the general
population. This calls attention to the importance of the
dissemination of high-quality information developed to
adequately inform and update the public [8].
Studies report a high level of public demand for web-

based information about the prevention of communic-
able diseases causing epidemics and pandemics, such as
COVID-19 [9, 10]. The Web has the potential to serve
as a large and accessible platform for interactive, current
and tailored health-related information [11]. However,
using the Web for health-related information involves a
widely acknowledged risk of encountering content of
substandard quality [12, 13], potentially misleading in-
formation consumers or negatively impacting their abil-
ity to take actions in their daily lives. As a response to
this risk, an increasing amount of researchers conduct
observational studies assessing the quality of what is
published on the Web [14–16]. One component in the
field of supply-based infodemiology concerns utilizing a
range of systematic methods with the purpose to evalu-
ate the quality of online information [17]. Quality of
web-based sources is a complex and multidimensional
concept, involving a wide range of criteria used to evalu-
ate online health-related information [18]. A large
amount of studies assessing quality on the Web repeat-
edly report substantial quality deficits in regard to

various medical topics [12], including infectious diseases
[19, 20]. While much is still unknown about the quality
of Web-based information about COVID-19, a limited
number of studies have recently been published, all con-
cluding that quality deficits are a current problems and
that improvement are needed [21–25]. The pandemic is
a significant global issue spanning across all continents,
with considerable health-related consequences for the
population regardless of geographical setting. So far,
most published studies focus on websites written in the
English [21–25] and Spanish [24, 25] language, raising
questions about the quality of online information in
other settings. The literature acknowledges a gap in re-
search regarding evaluation of web-based information
about health promotion, self-management and disease
prevention [26]. Consequently, the overarching aim of
this study was to investigate the quality of web-based in-
formation about the prevention and self care at the be-
ginning of the COVID-19 pandemic, written in the
Swedish language. Specifically, the following quality cri-
teria were investigated: (i) comprehensiveness, (ii) trans-
parency, (iii) quality of online sources about disease
prevention, and (iv) reliability and quality of consumer
health information about preventive measures and self
care methods.

Methods
Design
This supply-based infodemiology study was cross-
sectional and concerned information on websites about
COVID-19 written in Swedish. Supply-based infodemiol-
ogy concerns the quality of information distributed on
the Internet with the purpose to inform members of the
public about health-related topics [17]. The analysis was
inspired by current recommendations for systematic
analysis of consumer-oriented websites about health-
related topics [26].

Study context
The Public Health Agency of Sweden has a national re-
sponsibility for public health issues and to ensure good
public health by disseminating scientifically based infor-
mation to the public [27]. The first case of COVID-19 in
Sweden was confirmed January, and up until March rela-
tively few cases were confirmed. In March, the Public
Health Agency of Sweden noted an increase in cases and
issued the highest level of risk for spread of the disease
in the Swedish society. Regular press conferences with
information and updates were broadcasted for the public
to access. The agency provided public recommendations
how to reduce spread of the infection and flatten the
curve of new confirmed cases in order to minimize
number of patients in need hospitalization. Mainly, rec-
ommendations concerned thorough and frequent
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washing hands with soap and water, distancing of at
least two meters from others, refraining from social ac-
tivities with greater numbers of participants, avoiding
unnecessary travel, working remotely from home, and
isolating at home/avoiding social contacts when present-
ing with symptoms or when > 69 years of age. The public
is referred to a national telephone line (telephone num-
ber 113 13) for information about COVID-19 for ques-
tions not related to symptoms and another national
telephone line (telephone number 1177) if they or a rela-
tive is unwell and in need of healthcare consultation
with a registered nurse. In case of an emergency or dan-
ger to life, the public is referred to the national emer-
gency number (telephone number 112). There is a very
high Internet accessibility in Sweden and a large major-
ity of Swedes use the Web to find information, including
about health-related topics [28].

Data collection
Websites about COVID-19 were identified via Google,
the most popular search engine in Sweden with approxi-
mately 97% of the Swedish population reporting they
use it to search for web-based information [28]. The
searches were designed to replicate search patterns ob-
served in the general population: using multiple varieties
of search strings, screening the first links in the hit list
before performing a new search in the search engine,
and procuring the information presented in the first web
page of each link in the hit list without moving on to
other links found in the web pages accessed via the hit
list [29–32]. In total, 17 search strings were chosen that
were considered to represent searches used in the gen-
eral population (Additional file 1). These search strings
were designed by the last author and were inspired by
searches presented in Google Trends, by exploring
popular rising and top Swedish as well as global search
terms related to COVID-19. No quotation marks or
other search engine operators were used during the
searches.
The first twenty hits in the hit list presented in the

search engine were screened for inclusion, meaning that
340 hits were screened in total. All searches were per-
formed in May 2020 using the Web browser Google
Chrome, set to incognito mode in order to limit the im-
pact of previous searches on the computer. Inclusion cri-
teria were the following: (1) contain text-based
information about the prevention and self care of
COVID-19, (2) written in the Swedish language, (3) pro-
vide information aimed toward the general population,
and (4) accessible without any password or payment re-
quirements. Social media content, blog posts, discussion
boards, and other websites containing text-based mater-
ial written by laypersons to communicate with peers and
share experiences were excluded, because these were not

considered to have the purpose of disseminating infor-
mation about preventive measures and self care methods
to the general population. For the same reason, websites
written for health professionals were also excluded.
Website domain was not given consideration when
screening for inclusion.
Of the 340 hits screened for inclusion, 97 hits were ex-

cluded because they were irrelevant (i.e. did not contain
any information related to COVID-19), not publicly ac-
cessible, or not written in Swedish. Of the remaining
243 relevant hits, 35 were excluded because they were
written for health professionals or did not contain any
text-based content. After correcting for duplicate hits
(n = 132), 76 websites were included in the final sample
(Fig. 1). In order to save the content of each website at
the time of data collection, all were captured with NCap-
ture in May 2020.

Data analysis
The following quality criteria were assessed: (i) compre-
hensiveness, (ii) transparency, (iii) quality of online

Fig. 1 Identification and inclusion process for Swedish websites
about COVID-19
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sources about disease prevention, and (iv) reliability and
quality of consumer health information about preventive
measures and self care methods. Additional File 2 pre-
sents details concerning the instruments used for quality
assessment. Data were analyzed with descriptive statis-
tics and the Kruskal-Wallis test (Dunn’s test with the
bonferroni correction as post hoc analysis) was used to
explore differences between website affiliation (i.e. the
type of organization or company that is hosting the web-
site). Associations between investigated quality variables
were calculated with Pearson’s correlation coefficient.
P < .05 was considered statistically significant. Statistics
were calculated with RStudio (version 1.0.143).

Comprehensiveness (inductive content analysis)
Comprehensiveness concerns the range of topics cov-
ered by a website [18], which was analyzed with manifest
content analysis [33]. An inductive approach was applied
because we did not want to be constrained or influenced
by any preconceived theories or models. The analysis in-
cluded the following steps: (1) each website was read
carefully to gain an overall understanding about the con-
tent, (2) meaning units were identified, defined as words,
sentences or paragraphs about a certain topic, (3) all
meaning units were considered highly manifest in nature
and were therefore directly placed into externally hetero-
geneous categories and sub-categories, illustrating col-
lections of meaning units with an internally
homogeneous content. The categorization was managed
with Nvivo (version 12). The number of identified cat-
egories and subcategories were counted for each of the
included websites as an indication of the range of differ-
ent preventive measures or self care methods mentioned
in the websites.

Transparency (JAMA benchmarks)
Transparency concerns the disclosure of details about
the production of the information that may influence
the ability to make informed choices [18], which we
assessed with the Journal of the American Medical Asso-
ciation (JAMA) benchmarks. The instrument assesses
four basic quality criteria illustrated in benchmarks:
authorship, attribution, disclosure and currency [34].
The number of adhered benchmarks were summarized
for each website, resulting in a total score of 0 to 4 ad-
hered benchmarks.

Quality of online sources about disease prevention (QUEST)
The QUality Evaluation Scoring Tool (QUEST) was used
to assess quality of online sources about disease preven-
tion, based on a set of six different indicators: author-
ship, attribution, conflict of interest, currency (i.e.
timeliness), complementarity and tone. QUEST is a reli-
able and valid instrument, suitable for assessment of

health-related online content about a variety of topics
including disease prevention. The six quality indicators
are assessed through seven questions, rated on a scale in
which higher scores represent higher quality. Each ques-
tion in the tool is weighted according to how critical it is
to the overall quality and ethical implications, generating
a total score between 0 and 28 [35].

Reliability and quality of consumer health information
(DISCERN)
The DISCERN instrument, a reliable and valid tool [36,
37] extensively used in the literature to assess quality of
online consumer health information [36], was used to
systematically analyze reliability and quality of informa-
tion about preventive measures and self care methods.
The instrument involves the subscales reliability (eight
questions including one optional), information about
health-related options (seven questions), and overall
quality (one question). Reliability concerns aspects
assessed to judge if the publication can be trusted as a
source of information, while quality of information fo-
cuses on specific details about the covered topics [38]. In
its original format, the instrument is intended to assess
quality of information about treatment options. Thus,
the wording of the questions in the second subscale was
somewhat modified so that the questions concerned pre-
ventive measures and self care methods, please see Add-
itional File 2 for details. Each question in the instrument
is rated on a scale from 1 (no/low quality) to 5 (yes/high
quality), generating a total score between 15 and 80.
Higher scores represent higher quality.
The literature suggests that the DISCERN instrument

can be used to assess information regardless of the back-
ground and qualifications of the assessor [39]. All but
one of the questions in the instrument concerns the as-
pects mentioned in the specific publication [38], mean-
ing that the websites were assessed in regard to the
preventive measures/self care methods described therein,
and that the questions were rated based on the website
as a source of information about both preventive mea-
sures and self care methods.

Assessment procedure
The last author was responsible for the assessments of
all websites in regard all of the investigated quality cri-
teria. The first author performed a separate assessment
of > 20% (first 16 of the included websites) websites in
regard to JAMA, QUEST and DISCERN. Interrater reli-
ability of the assessments of the subset was calculated
with intra-class correlation. According to the literature,
interrater reliability ranges from < 0.4 (poor agreement),
0.4–0.59 (fair agreement), 0.6–0.74 (good agreement), to
0.75–1.0 (excellent agreement) [40]. Based on these con-
ditions, the interrater reliability between the two
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assessors in this study was determined as excellent, with
0.85 for the total number of adhered JAMA benchmarks,
0.98 for the total DISCERN score and 0.85 for the total
QUEST score. Based on the high interrater reliability,
the last author continued to single-handedly analyze the
remaining websites. Please see the section ‘Author’s in-
formation’ for details concerning the qualifications and
backgrounds of the assessors who evaluated the websites
(first and last authors).

Results
Website affiliation
The included websites were affiliated with the govern-
ment (n = 19), health care services (n = 17), newspapers
(n = 17), information websites, i.e. produced by inde-
pendent companies with the sole purpose to provide
web-based information (n = 9), pharmacies (n = 5), and
nine websites were categorized as having other affiliation
(humanitarian organizations, n = 2; universities, n = 2; in-
surance company, n = 1; medical products company, n =
1; online health food store, n = 1; patient organization,
n = 1; wiki page, n = 1).

Comprehensiveness (inductive content analysis)
Preventive measures
Seven categories and 33 subcategories were identified
about preventive measures (Fig. 2), and the median

number of included subcategories about preventive mea-
sures was 6.0 (Table 1). The most prevalent categories
were personal hygienic measures (n = 67, 88%) and phys-
ical distancing (n = 66, 87%), while the least prevalent
were household cleaning (n = 16, 21%) and protective
equipment (n = 5, 7%). There were significant differences
in number of included subcategories between affiliations
(X2 = 12.6, P = .03), with websites affiliated with the gov-
ernment (P < .01) including more subcategories (Md =
9.0) compared to news websites (Md = 4.0), Add-
itional File 3. In regard to specified directions (Table 2),
more than half described when to wash hands (n = 52,
68%) and that you should sneeze into the elbow (n = 39,
51%), but few specified a method for washing hands
(n = 4, 5%), when to sanitize hands (n = 4, 5%), and
a method for sanitizing hands (n = 1, 1%).

Self care methods
Eight categories and 30 subcategories were identified
about self care (Fig. 3), and the median number of in-
cluded subcategories about self care methods was 3.0
(Table 1). The most prevalent categories were isolation
when presenting symptoms (n = 54, 71%) and contact
with health care (n = 47, 62%), while the least prevalent
were information about hygiene (n = 7, 9%) and environ-
ment and cleaning (n = 4, 5%). No significant differences
were found in regard to the number of subcategories

Fig. 2 Prevalence of categories and subcategories about preventive measures in the included websites (n = 76)
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about self care methods between website affiliations
(Additional File 3). There was high variability in regard
to specified directions about isolation and contact with
health care services, as only one of the specified direc-
tions was mentioned by > 50% of the websites (Table 3).
A small proportion referred to the national number for
telephone-based health care counseling (n = 20, 26%)
and online tools for self-reported symptom assessment
(n = 16, 21%). In total, 20 (26%) prompted readers to
contact health care services if feeling critically ill and
fewer specifically referred to the national emergency
telephone number (n = 13, 17%).

Transparency (JAMA benchmarks)
The median number of achieved JAMA benchmarks was
0 (Table 1), indicating insufficient quality. Authorship
was not mentioned in 56 (74%), while information in
other websites were authored by journalists (n = 10,
13%), editors (n = 7, 9%), PhD in medical sciences (n = 2,
3%) and physicians (n = 1, 1%). In total, 67 (88%) did not
describe any review process, while information in other
websites were reviewed by physicians (n = 7, 9%), med-
ical editor (n = 1, 1%) and editor (n = 1, 1%). There were
significant differences in regard to number of achieved
JAMA benchmarks between affiliations (X2 = 32.3,
P < .01). Information websites (Md = 3.0) had signifi-
cantly more achieved benchmarks compared to websites

affiliated with the government (Md = 0, P < .01), health
care services (Md = 0, P < .01), pharmacies (Md = 0,
P < .01) and other websites (M = 0, P < .01). Websites af-
filiated with newspapers (Md = 1.0) had significantly
more achieved benchmarks compared to websites affili-
ated with the government (Md = 0, P < .01), health care
services (Md = 0, P = .01) and pharmacies (Md = 0, P =
.02), Additional File 3. Across all four benchmarks, less
than 30% of the included websites adhered to the criteria
(Fig. 4).

Quality of online sources about disease prevention
(QUEST)
The median total QUEST score was 13.0 (Table 1). Par-
ticularly low median scores were found for authorship (0
out of 2.0), attribution (3.0 out of 9.0), and tone (3.0 out
of 6.0). There were significant differences in regard to
total QUEST score between website affiliations (X2 =
15.7, P < .01). Information websites (Md = 16.0) had sig-
nificantly higher total QUEST score compared to web-
sites affiliated with the government (Md = 12.0, P = .04),
health care services (Md = 12.0, P = .02) and pharmacies
(M = 9.0, P < .01), please see Additional File 3 for de-
tailed information. Most websites had a total QUEST
score < 17 (Fig. 2). The websites with the highest total
QUEST score also had moderate to high total DISCERN
scores and were affiliated with newspapers (n = 16 and

Table 1 Investigated quality variables for the websites (n = 76) [minimum to maximum achievable score in square brackets]

Quality variable/instrument Md (IQR) Range

Comprehensiveness

Included subcategories about preventive measures [0–33] 6.0 (5.0) 0–16

Included subcategories about self care [0–30] 3.0 (3.25) 0–17

Total number of included subcategories [0–63] 10.0 (8.0) 1–26

DISCERN

Subscale 1 (reliability) [7-40] 14.5 (5.0) 9–30

Subscale 2 (information about prevention and self care) [7-35] 12.0 (5.0) 7–21

Subscale 3 (overall quality) [1-5] 2.0 (1.0) 1–4

Total score [15–80] 29.0 (9.0) 19–53

JAMA benchmarks

Number of adhered benchmarks [0–4] 0 (1.0) 0–4

QUEST

Authorship [0–2] 0 (1.0) 0–2

Attribution [0–9] 3.0 (3.0) 0–9

Attribution 21 [0–2] 1 (−) 1

Conflict of interest [0–6] 6.0 (0) 0–6

Currency [0–2] 2.0 (2.0) 0–2

Complementarity [0–1] 1.0 (1.0) 0–1

Tone [0–6] 3.0 (0) 0–6

Total score [0–28] 13.0 (3.25) 6–23
1Follow-up attribution score only applicable for two websites
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14 included subcategories, respectively). In total, > 50%
of the included websites were rated lowest possible score
for authorship, > 25% were rated lowest possible score
for attribution, currency and complementarity, and 86%
were rated highest possible score for conflicts of interest
(Fig. 4).

Reliability and quality of consumer health information
(DISCERN)
The median total DISCERN score was 29.0 out of a
maximum achievable score of 80, indicating low overall
quality (Table 1). There were no significant differences
in regard to subscale 1 (reliability), subscale 2 (quality of
information), subscale 3 (overall quality) or total DISC
ERN score between website affiliations (Additional File
3). Most websites had a total DISCERN score < 40, and

websites with particularly low DISCERN scores had low
total QUEST scores and included few subcategories of
comprehensiveness (Fig. 5). The websites with the high-
est total DISCERN scores also had high QUEST scores
and were affiliated with a newspaper (n = 16 included
subcategories) and an information website (n = 21 in-
cluded subcategories). There was a significant moderate
correlation between total DISCERN score and number
of included subcategories (r = 0.61, P < .01).
In total, > 50% of websites were rated the lowest pos-

sible scores for 13 of 16 DISCERN questions, i.e. a score
of 1 or 2 (Fig. 4). In regard to overall quality (subscale
3), 50 (66%) websites had low quality (a score of 1 or 2),
21 (28%) had moderate quality (a score of 3), and 5 (7%)
had high quality (a score of 4). Two questions had > 50%
of websites with a score of > 3, indicating at least

Table 2 Specified directions about hygienic measures described in the websites (n = 76)

Sub-category Specified directions n (%)

Wash hands with soap and water When to wash hands 52 (68)

Often, regularly1 46 (61)

Before and after meals 17 (22)

After being outdoors and in high-risk areas 16 (21)

After bathroom visits 14 (18)

After sneezing or coughing 7 (9)

After touching the same surfaces as a sick person 1 (1)

After travelling 1 (1)

Before and after breastfeeding 1 (1)

Before touching your face 1 (1)

After doing the laundry 1 (1)

When hands are visibly dirty 1 (1)

How long to wash hands 28 (37)

At least 20 s 24 (32)

At least 30 s 5 (7)

Method for effectively washing hands 4 (5)

All sides of the hands and the fingers 4 (5)

Under jewelry 2 (3)

Under the nails 1 (1)

Cough and sneeze in a hygienic manner Cough and sneeze into your elbow 39 (51)

Cough and sneeze into a tissue 28 (37)

Use a hand sanitizer What type of sanitizer to use 6 (8)

Solution with at least 60% alcohol 5 (7)

Solution with hydrogen peroxide 1 (1)

When to sanitize hands with disinfectant 4 (5)

Often, regularly1 3 (4)

After doing laundry 1 (1)

Method for effectively sanitizing hands 1 (1)

Rub between hands until they are dry 1 (1)
1Not specified how often
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moderate quality (if the publication is relevant and if it
is clear that there is more than one preventive measure/
self care method).

Discussion
The aim was to investigate the quality of Swedish web-
based information about preventive measures and self
care methods at the beginning of the COVID-19 pandemic,
identified through searches in the widely popular search en-
gine Google. Five sets of quality variables were investigated
using inductive content analysis and three instruments for
systematic quality assessment. A high variability was ob-
served in regard to comprehensiveness and few websites in-
cluded specific directions. Low quality was seen across all
three instruments and significant differences between web-
site affiliations were identified in two of the instruments, with
information website affiliation generally having higher quality
and government or health care affiliation not having higher
quality than other websites.
The global COVID-19 pandemic required considerable

preventive measures implemented in the daily lives of all
members in the population [41]. This involved a signifi-
cant challenge and responsibility on members of the
general population at the beginning of the pandemic,
who needed to sort through a great volume of informa-
tion during a new and unfamiliar situation. Understand-
ably, the public had a substantial demand for reliable

and comprehensive information regarding how they
needed to change their behavior to reduce the risk of
contracting and spreading the infection [9, 10, 42]. Ac-
cess to the Web is generally high across the world and
many use it to find health-related information [28, 43,
44], indicating a potential to use the Web as a platform
to effectively disseminate high-quality information
intended for the public. The increased accessibility of
the Web across socio-demographic populations has
shifted focus from what has been referred to as a digital
divide towards the skills needed to identify and evaluate
web-based information [45]. When desiring health-
related information on the Web, users need to be able to
confidently search for and identify trustworthy sources.
However, previous studies have revealed that lay persons
employ ineffective and problematic search strategies
when asked to find health-related information on the
Web [29–32]. In this study, we excluded almost 40% of
the hits when using search patterns similar to the public
because they were irrelevant, written in other languages
or written for health professionals. This indicates that
persons who search for web-based information about
COVID-19 may experience difficulties identifying rele-
vant information developed for the public. Giving fur-
ther weight to this hypothesis, many members of the
public report that they experience difficulties judging the
trustworthiness of sources about COVID-19 [46]. It is

Fig. 3 Prevalence of categories and subcategories about self care methods in the included websites (n = 76)
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probable that searching for public information about
COVID-19 is difficult and future studies should explore
this among end-users in the general population.
The quality deficits observed in this study echoes what

has been reported regarding websites about COVID-19
written in the English [21–25] and Spanish [24, 25] lan-
guage. Quality of websites is a multidimensional concept
involving various aspects that can be assessed through
different methods. Four studies assessing websites with
the DISCERN instrument [21–24] and two studies asses-
sing websites with JAMA benchmarks [21, 24] all con-
clude inadequate quality of web-based information
about COVID-19, confirming our findings using the

same instruments. We also analyzed comprehensiveness
with an inductive approach and found a substantial vari-
ability in regard to coverage of topics about both pre-
ventive measures and self care methods, with many
topics being covered by very few websites. Our findings
confirm the study from Hernández-García and Gimé-
nez-Júlvez, which showed variability in regard to com-
prehensiveness [25]. For example, few of the included
websites in this study provided details on how to wash
and sanitize hands even though these are very common
and important preventive measures. Additionally, few of
the included websites provided details concerning isola-
tion when suspected or confirmed infection as well as

Table 3 Directions about isolation and health care contact when presenting symptoms, described in the websites (n = 76)

Category Sub-category Specified directions n
(%)

Isolation when presenting
symptoms

Stay home when suspected infection All persons with symptoms 40
(53)

If feeling sick 31
(41)

Important when working in health care 5 (7)

Keep distance when sick 3 (4)

When suspecting having contracted the infection 3 (4)

Do not have guests over when sick 2 (3)

If you get ill after staying in a high-risk area 1 (1)

When diagnosed with COVID-19 1 (1)

How long to stay home when suspected or
confirmed infection

Two days after end of symptoms 28
(37)

During illness 5 (7)

Can return to work after 2 or 7 days if certain
symptoms persist1

5 (7)

At least for 14 days when confirmed diagnosis 4 (5)

At least for 7 days after onset of first symptom 3 (4)

Stay home for a few days after end of symptoms 1 (1)

Stay home for one day after end of symptoms 1 (1)

Contact with health care Information how to contact health care Through the national number for telephone-based
health care

20
(26)

Reference to self-reported online tool for symptom
assessment

16
(21)

Call the national emergency telephone number when
critically ill

13
(17)

Turn to online health care services for medical care 11
(14)

Reference to call primary health care centre 10
(13)

Seek care at the emergency room if health care centre
is closed

4 (5)

Information when to contact health care Limit contact with health care when having non-
serious symptoms

29
(38)

Contact health care services if feeling critically ill 20
(26)

1Dry cough, loss of taste, loss of smell
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how and when to contact health care services. These
findings call attention to the risk of failing to inform
members of the public about the specifics needed to en-
sure that preventive measures are not only implemented
in their daily lives but also implemented correctly based
on trustworthy recommendations. Taken together, the
systematic instruments used in this study all illustrate
low quality and confirm the conclusions of previous
studies. Future studies should explore informational
preferences in the general population and identify bar-
riers to effective dissemination of high-quality informa-
tion about COVID-19. Such studies need to take into
account the wide range of preferences and barriers re-
lated to the multidimensional nature of the concept
quality of health-related information [18], including but
not limited to the quality criteria investigated in this
study.
Judging from the findings of this and a numerous

studies investigating the quality of web-based informa-
tion about other health-related topics [12, 15, 16], there
is an urgent need to identify innovative strategies and in-
terventions that ensure the dissemination of high-quality
web-based information and combats online misinforma-
tion. Health professionals who consult patients play an
undisputed important role as advocates for healthy and
nuanced behaviors related to the retrieval of web-based
information. However, research has revealed various po-
tential barriers of effective clinical communication, im-
plicating a need for future interventions that aim to aid
professionals in this endeavor [47]. Additional suggested
strategies include engaging students and health profes-
sionals in the production of information to higher de-
grees [48] and utilizing methods that involve the public

to co-design interventions capitalizing on the strengths
of online communication [49]. Judging by our findings,
we now urge developers, stakeholders and decision-
makers to take novel actions to ensure higher quality of
web-based information about COVID-19 as well as other
current and future pandemics.
There are some methodological considerations that

need to be considered when interpreting the findings of
this study. We designed the searches with the intention
to imitate search patterns in the general public. How-
ever, it is probable that we were not able to cover all
various ways lay persons may search for web-based in-
formation. We used Google as the single search engine
because it is currently the most popular search engine in
Sweden (approximately 97% of the Swedish population
use it to search for web-based information) [28]. It is
possible that other search engines would have produced
other hit lists leading to other websites than those in-
cluded. On the other hand, we encountered 132 (39%)
duplicate hits when screening for inclusion with various
search strings, indicating that the included websites to a
large extent represent the available Swedish web-based
content at the time of the searches. We assessed quality
through means of inductive analyses as well as system-
atic evaluations with three standardized instruments.
Combined, these methods capture at least five different
criteria of quality. We acknowledge that website quality
encompasses a wide range of criteria that were not eval-
uated in this study, such as readability, accuracy and
interactivity [50]. We encourage more research investi-
gating other quality variables of web-based sources
about COVID-19. A researcher with formal education
and clinical experience in health care performed the

Fig. 4 Distributions of quality scores for the websites (n = 76). PM/SC: preventive measures/self care; QUEST items not weighted
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assessments. To explore potential bias, another assessor,
albeit also a researcher in health care, rated a subsample
and the interrater reliability was excellent. Nevertheless,
it is possible that other assessors such as lay persons in
the general public would rate the websites differently.
We encourage future studies using lay persons as asses-
sors. Information about preventive measures and self
care methods related to COVID-19 concerns all mem-
bers of the public, regardless of socio-demographic back-
ground, and some populations such as older individuals
and immigrants may have specific needs. Future research
should take this into account and explore information
specifically developed for subgroups in the population
further. Moreover, the study context was Swedish web-
sites about COVID-19, which may limit the
generalizability. Worldwide, countries differs in regard
to public interventions implemented with the purpose to
reduce spread of the infection [4] and national methods
for dissemination of information about the pandemic

may also differ. We argue that our findings can be gen-
eralized to similar contexts but needs to be interpreted
with caution and together with other studies when con-
sidered in countries that differ from the Swedish
context.

Conclusion
At the beginning of epidemics and pandemics, dissemin-
ation of high-quality information about preventive mea-
sures and self care methods is crucial in order to inform
the public how to reduce the spread of the infection and
manage symptoms at home. Judging from the findings of
this study, it is probable that substantial quality deficits
of websites about COVID-19 counteracted the public
recommendations for preventive measures when the
general population sought information during a new and
unfamiliar situation. This illustrates a critical need for
standardized and systematic routines on how to achieve
dissemination of high-quality web-based information

Fig. 5 Bubble plot of total QUEST and DISCERN scores with number of included subcategories. Size of and numbers in bubbles indicate the
number of included subcategories, illustrating the range of preventive measures and self care methods mentioned in each website. Colors of bubbles
indicate website affiliation
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when new epidemics and pandemics emerge. There is a
need to identify innovative strategies and interventions
that ensure the dissemination of high-quality web-based
information and combats online misinformation. Future
studies should explore how members of the general pub-
lic experience web-based information about these topics,
investigate what type of sources they choose to rely on
for this information, and identify barriers for successful
dissemination of trustworthy high-quality information
about preventive measures and self care methods of
COVID-19.
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