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Abstract
The objective of this study was to examine the quality of dengue-related health information on the
Internet. Three raters used the keyword dengue to search the Google, Yahoo!, and Bing search
engines during August 2011.
The first 20 websites from each search engine were examined for a total of 60 sites. Duplicate,
nonfunctional, non-English, and nonoperational websites were excluded from the study, resulting in
36 sites for final analysis. The 16-item DISCERN tool was used to evaluate the quality of denguerelated health information on the Internet. Chi-square analysis and analysis of variance were
performed to compare the DISCERN scores. Inter-rater reliability analysis showed significant
differences in the level of agreement among the three raters. The 36 unique websites were
categorized into .com, .edu, .gov, .org, and other sites. The .com sites had the lowest DISCERN
scores. Educating consumers on how to find and recognize valid health information on the Internet
may lead to better informed decision making.
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Introduction
Dengue is an infectious disease that is transmitted by the bite of the Aedes mosquito infected with
dengue viruses.1, 2 The symptoms range from a mild fever to an incapacitating high fever, with severe
headache, pain behind the eyes, muscle and joint pain, and rash.3 Dengue, also called dengue fever,
is a febrile illness that affects infants, young children, and adults and occurs in the tropical and
subtropical areas of the world.4 A potentially lethal complication of dengue is hemorrhagic fever with
more severe symptoms.5
Dengue has emerged as a rapidly growing public health problem with as many as 100 million
people infected yearly.6 It is a significant cause of morbidity and mortality in many developing
countries, including India.7 Important factors behind the increased incidence of dengue are
increasing urbanization, crowding, and international travel. In recent times, the National Vector Borne
Disease Control Programme in India has reported 28,292 cases of dengue with 110 deaths as of
2010.8 A systematic literature review on the economic burden of dengue infections has shown
considerable economic losses incurred by developing countries such as India during each dengue
epidemic.9, 10 According to an economic burden study conducted in 2006, the median cost of
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treatment per hospitalized dengue patient at a tertiary-level private hospital in north India is
estimated to be $432.20 in U.S. dollars.11 On an average, the total economic burden was estimated to
be $27.4 million in U.S. dollars.12
As there is no specific anti-viral treatment for dengue, one method of controlling and preventing
transmission of the dengue virus is to combat the vector mosquitoes by increasing awareness of the
various preventive strategies.13, 14 These strategies include promoting awareness of environmental
management practices and addressing basic services such as water supply, disposal of used water,
solid waste management, and disposal of used tires.
Health education increases people’s knowledge about the disease and motivates them to
participate actively in control measures. It informs people of available scientific knowledge related
to the disease so that they can use this knowledge to bring about change in attitudes and practices
for better health.15 Health education to prevent dengue transmission is essential to ensure that the
knowledge, attitudes, and practices of community members are strengthened and thereby reduce
disease severity and avoid fatalities.16 A prior study showed that dengue-related education increased
the understanding of the problem and encouraged participation in measures aimed at preventing
and controlling the disease.17
The Internet has empowered the human race in the pursuit of knowledge as no other media have
before.18 It is continuously evolving as a global communications network, with several hundred
million people worldwide using the Internet.19 More and more, patients go to the Internet to look for
health information, which makes it necessary to ensure that they are referred to sources that do no
harm. It is to the advantage of healthcare practitioners if patients want to educate themselves about
their conditions. However, the quality of Internet-based medical information is extremely variable as
there are no mandatory standards for peer review of websites. In a review of studies that examined
the quality of health-related websites, 70 percent of the studies, using various scoring systems,
concluded that the quality of information was inadequate.20 Prior literature has shown that dengue
affects all economic strata, which results in a diverse group of users seeking dengue-related
information on the Internet.21 Providing patients with accurate information regarding dengue is an
essential component of medical care. Traditional sources of healthcare information for patients
include written material, pamphlets, drug information leaflets, oral communication with healthcare
professionals, and formal educational programs.22 Patients also have the potential to acquire as
much as information as their healthcare professional has by searching the Internet for the most
current and applicable health information. However, the Internet also has the potential to provide
wrong information to the care-seeking population looking for medical solutions online.23 Therefore, it
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is necessary to assess the credibility of health information found on the Internet.24 A previous study
suggests three basic requirements for quality information: (1) the information is presented in a
manner free from propaganda or disinformation (objectivity); (2) the information is a complete, not
partial, picture of the subject (completeness); and (3) all aspects of the information are given, and the
information is not restricted to present a particular viewpoint (pluralism).25
The quality of health information on the Internet needs to be evaluated, and several tools exist for
this purpose. The Information Quality Tool (IQT), a 21-item questionnaire, includes items relating to
authorship, sponsorship, currency, accuracy, confidentiality, and navigability. Although each item
requires a “yes” or “no” answer, items are weighted according to their importance. Items perceived to
be most important are given a weight of 1, and the three items weighted 1 must be answered “yes”
for the site to pass the test. Items perceived to be least important are given a weight of 0.036. The
total score for the scale can range from 0 to 4. The internal consistency of the IQT, as measured by
Cronbach’s α, was 0.634. The quality scale includes seven items relating to ownership, authorship,
source, currency, interactivity, navigability, and balance. Each item is accompanied by a three-point
Likert scale in which 0 indicates failure to satisfy the criteria for that item, 1 means that the criteria are
partially satisfied, and 2 indicates that the criteria for that item are completely satisfied. The total
score for the scale can range from 0 to 14. The internal consistency of the quality scale, as measured
by Cronbach’s α, was 0.413. The DISCERN tool, a 16-item questionnaire, is also used to evaluate the
quality of Internet information on treatment choices. The first section of this tool evaluates the
reliability of the information, and the second section considers the quality of the information on
treatment choices. Five-point Likert scales ranging from 1 (no) to 5 (yes) accompany these items. The
final question assesses the overall rating of the publication on a five-point Likert scale ranging from 1
(low quality with serious or extensive shortcomings) to 5 (high quality with minimal shortcomings).
Total scores can be calculated by summing the scores for items 1 to 15, which gives a score ranging
from 15 to 75, with low scores indicating poor quality and high scores indicating good quality. The
internal consistency of the DISCERN tool, as measured by Cronbach’s α, was 0.777. The DISCERN
questionnaire is a reliable instrument for analyzing written consumer health information. It is the first
standardized quality index of consumer health information that can be used as a critical appraisal
tool to evaluate health information not only by health professionals but also by patients and the
general population. This questionnaire was derived systematically with the input of an expert panel,
health information providers, and patients from a self-help group.26, 27
Previous studies using the DISCERN tool have focused on the quality of websites for pain,28 low back
pain,29, 30 rheumatoid arthritis,31, 32 burn scar management,33 and osteopororis.34 In another prior study, a
random sample of 25 websites was assessed by the three reviewers to determine the characteristics
most commonly present on web pages.35 It was decided that each subsequent website would be
evaluated on potential for commercial gain, website seals of approval, language(s), and multimedia.
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The number of websites presenting these characteristics or lacking them was recorded. About 6.8
percent of the websites offered patients commercial products for their pain condition, 36.0 percent
had a health-related seal of approval, 75.8 percent presented information in English only, and 40.4
percent offered an interactive multimedia experience.36 Website seals of approval and potential for
commercial gain were contributing factors to higher DISCERN scores, while seals of approval and
interactive multimedia contributed to lower grade-level readability. The authors of a prior study
evaluated 89 websites containing information about smoking cessation with the IQT, the quality
scale, and the DISCERN tool.37 Other studies assessed the quality of web-based information on
multiple sclerosis38 and Alzheimer’s disease.39 One-quarter of the websites scored zero according to
the IQT because they either did not disclose authorship or did not provide contact details for the
author.
The DISCERN tool has shown to be relatively easy to use, and inter-rater reliability for assessments
was good. The learning time is also acceptable, taking a user about one to two hours initially to
become familiar with the rationale and layout of the document.40 The objective of our study was to
examine the quality of dengue-related health information on the Internet using the previously
studied DISCERN tool.

Methods
Selection of Websites
We used the search engines Google, Yahoo!, and Bing in August 2011 to assess the quality of
dengue-related health information. These search engines are often used by the consumers to obtain
health information on the Internet.41 We recorded first 20 websites that appeared in the results of a
keyword search for “dengue” on each of these search engines, thus generating 60 URLs. Duplicate
sites were excluded from this search, allowing analysis of unique sites only. Additional exclusion
criteria included nonfunctional websites and websites in languages other than English. Sites with
inadequate information (sites with very limited information, such as information on only diagnosis or
treatment of dengue), sites with nonoperational links, and nonfunctional sites (where the page was
not found or was inactive) were also excluded from the study.

Criteria Development
Previous studies42, 43 have identified 9 criteria for website assessment, including the following:
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1.
2.
3.
4.
5.
6.
7.
8.
9.

Source (such as credentials, conflict of interest, and biases);
Disclosure (statement of purpose and profiling);
Accuracy;
Correctness of material;
Statement of original source;
Levels of evidence;
Disclaimers;
Link content (evaluated according to selection, architecture, content, and back linkages); and
Peer-review mechanisms (content reviewed by experts and colleagues in the related area).

Earlier, some studies indicated that the criteria to assess the quality of health information on the
Internet must assess accuracy of the material, relevancy and clarity of the topic, limitations of the
sites, and level of evidence in form of citations of peer-reviewed material.44, 45 In our study we used
the DISCERN tool (www.discern.org.uk), which was designed to be used by health consumers and
does not require previous knowledge of the subject.46 It is a validated rating tool and can be used by
health consumers or professionals alike.47 The tool is a 16-item questionnaire (see the Appendix) that
is used to assess the quality of health information on a site as well as to help health information
providers and health consumers evaluate the site.48
The 16 items of the DISCERN tool were placed into categories (Table 1). Each item in the
questionnaire was scored on a scale of 1 to 5, in which 5 indicated that the site was a useful and
appropriate source of information and 1 indicated a lack of information in relation to the described
categories. Each website was assessed and given a score from 1 to 5 on each item. The content of a
dengue-related website was considered accurate and complete only when the site provided
information such as disease transmission, breeding sites, signs and symptoms, diagnosis, treatment
approaches, and treatment effect. The sites that gave updated information on the incidence of
dengue were also evaluated. Scores were assigned based on the number of evaluation items that
were addressed within each category.

Evaluation of Websites
The websites were cataloged as .com, .edu, .gov, .org, and other sites in accordance with their URL
suffixes. Three raters, who were from diverse healthcare backgrounds and were frequent Internet
users, independently assigned scores on a scale of 1 to 5 to each website. An average of the
combined scores was used in the final assessment. A total score gives an overall rating of the
information source and aims to provide high-quality criteria for consumer health information in
various media.
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Statistical Analysis
Descriptive analysis was performed using univariate statistics, and results of this analysis are
reported as means and standard deviations. Inter-rater reliability analysis was performed to assess
the level of agreement among the raters. Analysis of variance (ANOVA) was performed to compare
the average scores assigned by the different raters for evaluating the objectives, relevance,
information credibility, treatment choices, treatment effects, prevention, and overall quality of the
publication. Stratified analysis was performed to compare the proportion of DISCERN scores across
the categories of .com, .edu, .gov, .org, and other websites. Tukey’s test was also utilized to explore
the multiple comparisons among the different raters. All results have been reported with 95 percent
confidence intervals and p-values. We used SAS version 9.1 for the statistical analysis.

Inter-rater Agreement Statistics
A kappa statistic was applied to different website categories to compare the level of agreement
among the three raters who evaluated the dengue-related health information on the Internet using
the DISCERN tool. Results show differences in the level of agreement among DISCERN scores
assigned by the three raters to the different website categories (see Table 2).

Results
The initial search resulted in 60 websites, of which 24 were excluded because they contained
insufficient information, were not in English, had nonfunctional links, or were duplicates. The
remaining 36 unique websites were included in the final evaluation (see Figure 1).
Results showed differences in the scores of the various website categories. The majority of the
websites were found to be in the medium and high score categories. The three raters gave
comparatively higher scores to sites in the .edu, .gov, and other website categories (see Table 3).
Examples of websites that received low scores were
http://en.wikipedia.org/wiki/2006_dengue_outbreak_in_India, which had limited information on the
treatment choices, and http://www.1911encyclopedia.org/Dengue, in which the objectives were not
clearly defined, information validity was poor, and no or limited information was provided on the
treatment choices and dengue prevention.
Significant differences among raters were found in the DISCERN scores for the various variables (see
Table 4). Rater 1 was found to consistently give lower scores on all the variables in relation to
evaluating the quality of the information. No significant difference in the scores was seen for the
dengue information related to prevention.
Results also showed that .com websites received the lowest average scores for website objectives,
relevance, information credibility, treatment choices, treatment effects, and prevention. Websites in
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the .gov category received the highest scores for relevance, information credibility, and treatment
choices, indicating a better quality of dengue-related health information. For prevention, sites in the
.gov and other categories received the highest scores, followed by .edu sites (see Table 5).
The websites were grouped into categories of excellent (scores of 63–75), good (51–62), fair (39–50),
poor (27–38), and very poor (15–26) content.49 Of all the websites rated, 46 percent were found to be
excellent, 15 percent were good, 18 percent were fair, 9 percent were poor, and 11 percent were
very poor (see Figure 2).
Results showed variation in how the raters assigned scores to the different website categories. The
lowest scores were received by .com websites. Results showed that the .edu sites were excellent in
conveying dengue-related health information; however, they received lower scores for information
credibility and relevance. This further suggests that information needs to be not only reliable but
also personalized or tailored according to the needs of the user.

Discussion
The results of the study show that the number of high-quality websites was limited, but those sites
had high information credibility and were more relevant. The other websites (not .gov, nor .org. nor
.edu, nor .com that were given higher scores by the raters were predominantly World Health
Organization sites that communicated evidence-based high-quality information to the users. The
findings of our study are important as they help to identify the gaps in the dissemination of denguerelated health information. In the .com and .org website categories, the treatment choices and
treatment effects received the lowest scores, resulting in the poor quality of dengue-related health
information.
Significant variation has been found in previous studies with regard to information on the Internet
about dengue.50 Several studies51–54 have suggested that the Internet can be a useful source of
health information and can assist patients and providers with clinical decision making. Because the
Internet reaches a large part of the population today and individuals increasingly turn to it for health
information, it plays an important role in public health.55, 56
The ability to obtain online medical information accurately, quickly, and conveniently offers
consumers an opportunity for better informed decision making.57 Searching for useful and valid
information on the Internet can be difficult because of the speed and lack of control with which the
information is accumulating. Tools such as Internet directories, indexes, and search engines assist
healthcare providers and consumers in their search for health information on the World Wide Web.
In this study, three independent raters who were frequent Internet users were selected to search for
information on the Internet using the most common search engines. There were differences in how
the quality of the information was rated by the three independent raters. However, there could be

Page: 8

various reasons for these differences, including prior knowledge and familiarity with the health
information content. Another reason for this lower inter-rater reliability could be the subjective
nature of some of the questions. It is important to consider the user’s perspective when presenting
health information content over the Internet.58
Previous study results have demonstrated a fair degree of disagreement between medical experts
when they are asked to rate medically related postings from the Internet.59 Numerous studies have
shown that the information on the Internet is of poor quality and have suggested that future studies
should employ more than one rater.60 It is less of a concern if one expert fails to agree with the
others than if several experts disagree with each other. It is possible that training or other resources
might increase agreement between experts, and future research could consider this. The benefits of
having many raters need to be weighed against the possibility of having unqualified or uninformed
medical workers (or laypeople) judge web information incorrectly. For best results, a previous study
has recommended having two observers simultaneously rate the quality of health information on
the Internet and resolve any differences by consensus.61
Previous study results have suggested that voluntary organizations should regularly review
information on their websites, specifically relating to the provision of up-to-date information on
preventive aspects of dengue, and should also ensure the quality of information on the website by
providing author credentials and affiliations.62 Variability in the quality of dengue-related health
information websites with respect to core content points to the need for a grading system that
would allow healthcare professionals to signal trustworthy, up-to-date websites so that consumers
can receive high-quality information to assist them in making informed decisions regarding
treatment and care. There are no clear universal guidelines governing healthcare information;
therefore, several different approaches, such as trust marks that sites can display and principles that
sites can use to govern their own behavior, should be advocated. Opportunities must also be
created for public health experts and officials to work more effectively with local journalists to
increase the impact of public health messages available on websites.
This study has several limitations. It provides only a snapshot in time of information represented in a
rapidly changing medium. We expect that changes to the websites that were evaluated would
already alter some of the findings from the date of the search. Earlier studies have also
recommended several ways to improve web-based information:

1. Methods of indexing Web pages should be improved.
2. Website developers need to ensure that the information is accurate and may be useful.
3. Information on the web needs to be made more readable for users across different
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socioeconomic backgrounds.63

The Internet has the potential to be a powerful resource for meeting some of the public’s health
information needs. A shared responsibility between health information consumers and website
developers would enable the design and development of websites that are targeted to address the
needs of the individuals. Consumers are generally not aware of characteristics that indicate quality
information on the Internet.64 The results of our study help us recognize websites that might be
useful to users for gathering dengue-related health information on the Internet. Educating
consumers to find and recognize valid health information may lead to better informed decision
making.

Conclusion
This study addresses the lack of high-quality websites that deliver dengue-related health
information on the Internet. Further, the study emphasizes the need for websites to provide a clear
statement of purpose and tailored health information in order to serve as a means of consumer
empowerment.
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