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Abstract

Background: The development of internet technology has greatly increased the ability of patients with chronic obstructive
pulmonary disease (COPD) to obtain health information, giving patients more initiative in the patient-physician decision-making
process. However, concerns about the quality of website health information will affect the enthusiasm of patients’ website search
behavior. Therefore, it is necessary to evaluate the current situation of Chinese internet information on COPD.

Objective: This study aims to evaluate the quality of COPD treatment information on the Chinese internet.

Methods: Using the standard disease name “慢性阻塞性肺疾病” (“chronic obstructive pulmonary disease” in Chinese) and
the commonly used public search terms “慢阻肺” (“COPD”) and “肺气肿” (“emphysema”) combined with the keyword “治疗”
(“treatment”), we searched the PC client web page of Baidu, Sogou, and 360 search engines and screened the first 50 links of the
website from July to August 2021. The language was restricted to Chinese for all the websites. The DISCERN tool was used to
evaluate the websites.

Results: A total of 96 websites were included and analyzed. The mean overall DISCERN score for all websites was 30.4 (SD
10.3; range 17.3-58.7; low quality), no website reached the maximum DISCERN score of 75, and the mean score for each item
was 2.0 (SD 0.7; range 1.2-3.9). There were significant differences in mean DISCERN scores between terms, with “chronic
obstructive pulmonary disease” having the highest mean score.

Conclusions: The quality of COPD information on the Chinese internet is poor, which is mainly reflected in the low reliability
and relevance of COPD treatment information, which can easily lead consumers to make inappropriate treatment choices. The
term “chronic obstructive pulmonary disease” has the highest DISCERN score among commonly used disease search terms. It
is recommended that consumers use standard disease names when searching for website information, as the information obtained
is relatively reliable.
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Introduction

Background
The internet is an increasingly important source of health
information for the public [1,2]. According to data from the

China Internet Network Information Center, the number of
website medical users in China is nearly 300 million [3]. In the
internet era, the public will have an unprecedented ability to
obtain health information. This change in the ability to obtain
information gives patients more initiative in the process of
shared decision-making between doctors and patients. It has
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become a catalyst for the transformation of the doctor-patient
relationship from an autocratic, paternalistic model to a
collaborative, shared decision-making model [4]. Ideally,
consumers should be able to obtain effective and relevant
information about their health status whenever they wish and
evaluate all possible actions and their pros and cons according
to their values, beliefs, preferences, and personal circumstances.
However, the reality is that finding the information you want
on the internet is often time-consuming. Consumers are often
confused and anxious by the unlimited amount of information
available, which is poorly organized and of varying quality and
relevance [5].

According to the definition of health information in the eHealth
Code of Ethics, health information includes information for
staying well, preventing and managing disease, and making
other decisions related to health and health care. It includes
information for making decisions about health products and
health services [6]. Information quality (IQ) refers to the extent
to which information is fit for a specific purpose [7]. IQ is
multidimensional, with each dimension describing a unique
aspect of the information. The common elements of the IQ
framework include 7 dimensions: temporal dimension,
accessibility or obtainability, objectivity, relevance, accuracy,
consistency, and completeness [8].

In order to comprehensively evaluate the various dimensions
of IQ, many foreign internet medical IQ evaluation tools have
conducted IQ-oriented internet medical evaluation services to
select high-quality and valuable medical information for users.
There are 3 main mechanisms for evaluating the quality of
internet health information: codes of conduct or ethics,
third-party certification, and tool-based evaluation [9]. Most of
the above internet medical IQ evaluation tools take English
information resources as the evaluation object, and because of
the high cost of research and development and operation of the
evaluation mechanism of code of conduct and third-party
certification, as a result, some evaluation tools are limited to
domestic network information resources. The level of internet
construction in China is still unable to meet the conditions for
the use of these 2 types of evaluation tools.

Tool-based evaluation scales have relatively wide applicability
because of their ease of use, high consistency of the process
used by users, no limitation on the development of internet
technology, and no cost of daily maintenance. It is reported that
DISCERN is the first scale for users to participate in the
evaluation of website medical information resources [10].
Reviewing previous studies, the Chinese website information
evaluation mainly focuses on using foreign information
evaluation tools to evaluate domestic-specific health websites,
and the disease information is limited to lung cancer, cervical
cancer, breast cancer, etc [11-13]. The evaluation results of
these diseases showed that the quality of health information on
Chinese websites was poor.

Chronic obstructive pulmonary disease (COPD) is now one of
the top 3 leading causes of death worldwide [14]. In the Chinese
general population older than 20 years, the overall incidence of
COPD is 8.6%, and the number of patients is approximately
100 million [15]. COPD is characterized by airflow limitation,

long disease duration, and persistent dyspnea, which severely
affects patients’ daily lives [16]. Although chronic respiratory
diseases are not curable, by gaining knowledge and skills about
the disease, patients with COPD can actively participate in the
self-management of the disease, which can effectively improve
their daily activities and quality of life [17,18]. One study found
that 41.8% of patients with chronic diseases would use the
internet to search for disease-related knowledge [19], but
concerns about the quality of website health information often
have a negative impact on patients’ search behavior [20,21]. At
the same time, limited by the patient’s personal health literacy
level, the health information on the internet may be misleading
or misunderstood, which may affect health behavior and health
outcomes [22,23].

As one of the most common chronic respiratory diseases, the
treatment information for COPD on Chinese websites has not
received much attention. This study will use DISCERN to
evaluate the quality of Chinese COPD treatment information
websites and explore factors that may affect the quality of
patient access to health information.

Objective
After an extensive review of the literature on website evaluation,
to the best of our knowledge, this is the first study to evaluate
the quality of Chinese internet information related to treatment
options for COPD.

Given the high prevalence of COPD worldwide, the involvement
of patients and caregivers in disease management, and the
impact of website information on shared decision-making, we
believe that evaluating the quality of websites providing COPD
treatment information is the primary objective of this study.

The secondary aim of this study is to explore the factors that
may affect the quality of patients’ access to COPD treatment
information on Chinese websites and to provide evidence for
patients to screen for high-quality COPD treatment information.

Methods

Website Selection—Search Strategy and Data
Collection
The keywords selected were based on a published study by our
team on the public’s search behavior on COPD. In the previous
study, our team used the Baidu Index big data analysis tool from
January 1, 2011, to December 31, 2018, as the time range, with
“慢阻肺” (“COPD” in Chinese), “慢性阻塞性肺疾病”
(“chronic obstructive pulmonary disease”), “肺气肿”
(“emphysema”), “慢性支气管炎” (“chronic bronchitis”), and
“COPD” (“English abbreviation of disease name”) as 5
keywords. We recorded the “search index” and “media index”
data on a weekly basis, summarized them quarterly, and
generated the data for secondary analysis. The results showed
that the search index for the keywords “emphysema” and
“COPD” was significantly higher than other keywords (P<.001)
[24]. The feature of this study is that the observation period is
long, and netizens’ search habits are counted directly from the
network backend, which avoids sampling errors in qualitative
research due to sampling surveys. Therefore, “emphysema,”
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“COPD,” and the disease standard name “chronic obstructive
pulmonary disease” were selected as the 3 core terms for this
study. Baidu, Sogou, and 360 search engines were selected
because they were among the top 3 search engines in mainland
China in terms of brand penetration.

In total, 3 keywords “慢性阻塞性肺疾病” (“chronic obstructive
pulmonary disease” in Chinese), “慢阻肺” (“COPD”), and “肺
气肿” (“emphysema”) combined with the keyword “治疗”
(“treatment”) were searched in 3 search engines (Baidu, Sogou,
and 360) from July to August 2021. The incognito window on

Microsoft Edge was used to conduct the search, and the browser
history, cache, and cookies were cleared before the search to
ensure that previous searches would not affect the search results.
As most internet users do not search beyond the first 50 sites,
we only examined the first 50 sites per search engine [25]. The
inclusion and exclusion criteria are presented in Textbox 1.

The 2 authors (QW and LL) independently determined which
of the websites met the inclusion criteria. Disagreements were
discussed and a third author (HL) was consulted when further
discussion was required.

Textbox 1. Inclusion and exclusion criteria.

Inclusion criteria

• Websites (in Chinese language) that provide health information related to chronic obstructive pulmonary disease treatment

Exclusion criteria

• Duplicate websites

• Websites that require registration or payment or are inaccessible

• Websites marked as “advertisements”

• Papers or courseware for professional

• Image, audio, and video websites

• Jump link: as most websites contain links to additional resources, we only evaluate the main website, and exclude jump links outside the main
website

• Book: only the book introduction website

• website consultation

• Non-Chinese website

• Wikipedia media pages

• News reports

• Blogs or private web

Procedure

Measures of Website Reliability
As we aimed to evaluate sites from the perspective of the patient
and the patient’s family, we evaluated all the evaluable websites
using the DISCERN instrument. The DISCERN instrument is
a validated 16-item questionnaire that emphasizes the reliability
of information, focuses on the intrinsic characteristics of health
information, and pays more attention to specific aspects. For
example, it requires websites to describe the mechanism of
action, efficacy, and risks of treatment options, explain other
possible treatment options, their impact on quality of life, and
what would happen if left untreated [10]. As a specific tool for
evaluating disease treatment options, DISCERN has been used
in several health website evaluation studies [26,27]. The
reliability of the DISCERN has been assessed in previous

research, and it has been shown to discriminate between low-
and high-quality information [28-31]. The validity and reliability
of the translated Chinese version of the DISCERN have been
shown to be able to assess the quality of information provided
to patients about their choice of treatment [32]. DISCERN
consists of 3 main sections focusing on the reliability of the
publication (items 1-8), the quality details of information for
treatment choices (items 9-15), and the overall quality of the
publication (item 16). A series of 15 questions (Table 1) are
asked about the content, and each item is rated on a scale of 1
to 5, with 1 indicating that the criterion was not met at all, 2-4
indicating that the criterion was met to some extent, and 5
indicating that the criterion was met completely.

After reviewing and discussing the DISCERN handbook, 2
authors (QW and LL) rated all the included websites. Interrater
agreement was calculated.
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Table 1. Overall mean and standard deviations for the items of the DISCERN quality criteria for the 96 included websitesa.

mean (SD; 95% CI)DISCERN items (Charnock et al [10])

3.4 (1.2; 3.3-3.5)Are the aims clear?1

2.7 (1.4; 2.6-2.9)Does it achieve its aims?2

2.7 (1.4; 2.6-2.9)Is it relevant?3

1.3 (1.0; 1.2-1.5)Is it clear what sources of information were used to compile the publication?4

1.4 (1.0; 1.2-1.5)Is it clear when the information used or reported in the publication was produced?5

2.9 (1.6; 2.7-3.0)Is it balanced and unbiased?6

1.4 (0.9; 1.3-1.5)Does it provide details of additional sources of support and information?7

1.4 (0.8; 1.3-1.5)Does it refer to areas of uncertainty?8

2.2 (1.3; 2.1-2.4)Does it describe how each treatment works?9

2.3 (1.2; 2.1-2.4)Does it describe the benefits of each treatment?10

1.5 (1.0; 1.4-1.6)Does it describe the risks of each treatment?11

1.6 (1.1; 1.4-1.7)Does it describe what would happen if no treatment were used?12

1.7 (0.9; 1.6-1.8)Does it describe how the treatment choices affect the overall quality of life?13

2.5 (1.4; 2.4-2.7)Is it clear that there may be more than one possible treatment choice?14

1.5 (0.9; 1.4-1.6)Does it provide support for shared decision-making?15

2.2 (1.3; 2.0-2.3)Based on the answers to all of the above questions, rate the overall quality of the publication as a source
of information about treatment choices.

16

aEach DISCERN item is rated on a 5-point scale, anchored at 1=the criterion was not met at all and 5=the criterion was fully met.

Analyses
Descriptive analyses provided a mean score for each website
and a mean score for each DISCERN item. Pearson correlation
was used to test the consistency between 2 raters (QW and LL).
The Kruskal-Wallis test was used to detect differences in the
mean DISCERN score between the 3 search engines and 3
search items. The significance level was set at P<.05. All the
statistics were calculated by using SPSS (version 22.0; IBM
Corp).

Ethical Considerations
This study was excluded from institutional ethics board review,
as the Chongqing Songshan General Hospital Institutional

Review Board does not review studies that do not involve human
participants.

Results

Search Results
A total of 450 websites were identified using 3 search engines
searching for 3 keywords (3 search engines×3 keywords×50
first websites). After applying the exclusion criteria, 96 unique
websites were included in the evaluation, 46 websites from
Baidu, 28 websites from Sogou, and 22 websites from 360
(Multimedia Appendix 1).

Website Characteristics
Table 2 presents the selection of websites.
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Table 2. Selection of websites (frequency distribution).

Total (N=450), n (%)360 (n=150), n (%)Sougou (n=150), n (%)Baidu (n=150), n (%)Initial search for websites

Excluded

85 (18.9)20 (4.4)47 (10.4)18 (4)Advertisement

156 (34.7)44 (9.8)54 (12)58 (12.9)website consultation

21 (4.7)13 (2.9)3 (0.7)5 (1.1)Video or audio or image

22 (4.9)13 (2.9)4 (0.9)5 (1.1)Jump link

32 (7.1)12 (2.7)10 (2.2)10 (2.2)Duplicate

10 (2.2)5 (1.1)0 (0)5 (1.1)Paid or registered

3 (0.7)2 (0.4)1 (0.2)0 (0)Inaccessible

6 (1.3)1 (0.2)3 (0.7)2 (0.4)Books

19 (4.2)18 (4)0 (0)1 (0.2)Professional

96 (21.3)22 (4.9)28 (6.2)46 (10.2)Selected websites

Website Quality
The DISCERN score for each website was independently
evaluated. The interrater reliability (Pearson correlation) for the
overall median DISCERN score was 0.737 (P<.001).

Using the total DISCERN score from the 15 items, the websites
were grouped into categories of excellent (63-75), good (51-62),
fair (39-50), poor (27-38), and very poor (15-26) in content.
Websites included were categorized by DISCERN score as good
(6/96, 6.3%), fair (11/96, 11.5%), poor (36/96, 37.5%), and very
poor (43/96, 44.8%). None of the websites were rated as
“excellent.” The mean overall DISCERN score was 30.4 (SD
10.3; range 17.3-58.7; poor quality).

The mean scores from all 96 websites for each of the 15
DISCERN items are shown in Table 1. The DISCERN scores
vary widely for individual items, with scores ranging from 1.2
to 3.9 out of a total score of 5. No item had a mean score of 4
or more. The mean score of item 16, which served as an overall
rating of the websites, was 2.2 (SD 1.0), indicating that the
overall quality of websites with information about COPD
treatment was poor. The highest DISCERN score was achieved
for clearly stating the objectives (mean score of 3.4, SD 1.2).

The lowest scores were for sources of information, timing of
information generation, available treatment options, uncertainty
and risks of treatment, consequences of nontreatment, impact
of treatment choices on quality of life, and recommendations
to support shared decision-making.

Website Comparison

Comparison of 3 Search Engines
Comparing the DISCERN scores of the websites from the 3
search engines, Baidu (mean 2.2, SD 0.9) had the highest score,
Sougou (mean 2.1, SD 0.7) had the second highest score, and
360 (mean 1.7, SD 0.7) had the lowest score. There were
significant differences in the mean DISCERN scores between
the 3 search engines (P<.001).

Comparison of 3 Search Terms
Using the standard disease name “chronic obstructive pulmonary
disease” (mean 2.5, SD 0.6) as a search term, the website
achieved the highest DISCERN score, followed by the
abbreviation of the disease name “COPD” (mean 2.3, SD 0.9),
and the term “emphysema” (mean 1.6, SD 0.6) achieved the
lowest DISCERN score. There were significant differences in
the mean DISCERN scores between the 3 search terms (P<.001).

Discussion

Principal Findings and Comparison With Prior Work
The primary purpose of this study is to evaluate the quality of
COPD treatment information on Chinese websites using
DISCERN, and the secondary purpose is to explore factors that
may affect the quality of COPD information received by patients
on Chinese websites.

Currently, there is a lack of behavioral research on Chinese
patients with COPD seeking website health information.
According to the results of a website health information search
on patients with COPD conducted by Stellefson et al [33], most
participants reported using their desktops or laptops to access
the internet for health information, rather than using mobile
phones. At the same time, the study by Hone et al [34] also
found that the proportion of people using search engines to find
website health information was much higher than the proportion
using apps or social networks, which is consistent with the
findings of Connelly et al [35] findings. The reason for this
result may be that patients with COPD are mainly older people,
and unlike young people who are used to watching embedded
videos on websites, older people are more used to using the
convenience and anonymity of search engines, that is, patients
can obtain a large amount of health information without entering
personal information [36]. Therefore, this study was based on
consumers’ choices and habits and used search engines as a
medium to obtain website health information.

Using 3 search engines (Baidu, Sougou, and 360) with the
keywords “chronic obstructive pulmonary disease,” “COPD”
and “emphysema,” of the 450 websites searched initially, 34.7%
(n=156) were website consultations, and 18.9% (n=85) were
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marked as “advertisements,” accounting for the highest
proportion of search results, which posed the first challenge to
obtaining objective and valuable information.

The average total DISCERN score was only 30.4, no website
achieved the maximum DISCERN score of 75, and the average
score for each of the 15 DISCERN items was 2.0. Previous
authors have suggested that the scores of the first 15 items
should be divided into the following categories: “excellent”
(63-75), “good” (51-62), “fair” (39-50), “poor” (2-38), and
“very poor” (15-26) [37-40]. Using these criteria, none of the
websites were rated as excellent, only 6.3% (n=6) of the sites
were rated as good, while 82.3% (n=79) were rated as poor
(n=96, 37.5%) or very poor (n=43, 44.8%). Furthermore, when
looking at the average of the overall DISCERN rating (item
16), the quality of the website was below average (2.2/5). This
suggests that the reliability, detail, and overall quality of COPD
website information was poor, which is consistent with previous
studies of website quality ratings for other disease-specific
information [41-43].

On the DISCERN items for these evaluation websites, only the
first item scored above 3 points (3.4/5), with the other items
scoring below 3. The areas with the lowest scores (less than 2)
relate to providing information or reference sources, describing
the risks of each treatment, mentioning areas of uncertainty,
encouraging shared decision-making, the consequences of not
taking treatment, and how treatment choices affect the overall
quality of life, all of which are key information to help patients
make treatment decisions. This finding shows that the lack of
detailed information about COPD treatment on Chinese websites
can directly affect consumers’ judgment of the reliability of the
information. It also reminds information providers to pay
attention to the unmet health information needs of consumers,
ensure the comprehensiveness and reliability of information
content, and ensure that the website is regularly updated to
include the latest information.

The average DISCERN score of the “chronic obstructive
pulmonary disease” was higher than that of “COPD” and
“emphysema” among the 3 search terms. The effect of keywords
on website quality can also be seen in the results for other
specific diseases. Similar to this study, several studies have
reported that websites with higher IQs can be obtained by using
more precise medical terms [44,45]. Our research findings
suggest that health care providers should encourage patients to
use standard disease names rather than user-friendly disease
search terms when searching for website information, which is
beneficial for obtaining high-quality treatment information with
patients.

Whether in terms of information reliability (items 1-8),
information details (items 9-15), or overall quality (item 16),
the DISCERN score of 360 search engine is significantly lower
than that of Baidu and Sogou (Multimedia Appendix 2).
Previous studies compared the website IQ of Baidu and Google,
and the results showed that the IQ rating of Baidu was
significantly lower than that of Google [46]. Although there are
differences in the retrieval mechanisms used by different
network platforms, and there is a lack of unified implementation
standards, providing consumers with high-quality information

should be the service goal of all network platforms. It is
expected that the government departments, together with
medical institutions and internet companies, will work together
to make suggestions, draw on the diversified and mature
evaluation methods of internet health information abroad,
develop workable quality standards suitable for China’s network
environment, and provide consumers with high-quality
health-related information.

Limitations and Future Outlook
This study has several limitations. The scope of this study was
limited to Chinese-language websites. Websites were excluded
if they were non-Chinese; therefore, the results may not be
applicable to a non–Chinese-speaking patient population.
Another limitation may be related to the selection of search
terms. Although the keywords were chosen to represent the
most common searches, it is possible that information seekers
may use other terms. The use of other keywords could result in
the identification of other websites that may have different
quality outcomes to those of the websites included in this study.

DISCERN, as a standard for the evaluation of health
information, mainly assesses the relevance and reliability of the
information on the website, but this is only one aspect of IQ
and cannot represent the overall quality of the information, as
DISCERN does not consider whether the information provided
by the website is scientific and evidence-based. For the team’s
future research plan, it is very valuable to investigate specific
Chinese websites on COPD in terms of the criteria of
understandability and actionability, website credibility, website
design, usability, and readability, which is conducive to the
comprehensive evaluation of website IQ.

In addition, as the resources available on the internet are
constantly growing and changing, search results retrieved at
different times may differ. These results can be used as a
benchmark for future reassessment.

Conclusions
This was the first study to evaluate the quality of
Chinese-language internet information on COPD treatment.
The quality of COPD information on the Chinese internet is
poor. Most of the websites reviewed lack a detailed description
of the content of health information, including the description
of the relevance of the target population at the beginning of the
content, as well as the source of support for the information,
the reporting time of the information, the support for shared
decision-making, the risks and benefits of treatment choices
and their impact on quality of life, and the consequences of
nontreatment. It is difficult for consumers to obtain detailed
health information from the internet, resulting in inappropriate
treatment choices. This study also warns that the impact of
website IQ on patients’ treatment decisions should attract the
attention of network platform regulators, medical service
providers, and internet companies. They should develop quality
evaluation standards for information production and
dissemination to help patients avoid incomplete or misleading
websites. Meanwhile, consumers should use standard disease
names, which helps to obtain high-quality health information.
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