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ABSTRACT

Aim Information disseminated by medicines information systems is 
not always easy to apply. Nowadays internet provides access to enor-
mous volume and range of health information that was previously ina-
ccessible both for medical specialists and consumers. The aim of this 
study is to assess internet as a source of drug and health related infor-
mation and to create test methodology to evaluate the top 10 visited 
health-related web-sites in Bulgaria.

Methods Using existing scientific methodologies for evaluation 
of web sources, a new algorithm of three-step approach consisting 
of score-card validation of the drug-related information in the 10 
most visited Bulgarian web-sites was created. 

Results In many cases the drug information in the internet sites 
contained errors and discrepancies. Some of the published mate-
rials were not validated; they were out-of-date and could cause 
confusion for consumers. 

Conclusion The quality of the online health information is a cause 
for considerable information noise and threat to patients’ safety 
and rational drug use. There is a need of monitoring the drugs in-
formation available online in order to prevent patient misinforma-
tion and confusion that could lead to medication errors and abuse. 
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INTRODuCTION

The Internet is an important channel and mass 
media for people seeking information about al-
most any subject including information about 
health and drugs (1-3). The number of patients/
consumers who draw on the Internet for their 
personal needs is continuously growing (4). Ac-
cording to previous studies, one of the key rea-
sons for this is the variety of information sources 
and the anonymity and confidentiality of Inter-
net consultations (5). A major issue relevant to 
public health is the quality of health information 
on the Internet and the impossibility to control 
it. Despite the efforts for standardization of in-
formation, the health information on the global 
net remains unregulated and varies substantially 
in terms of quality, accuracy and readability (6).
The concept of data quality is a critical issue in 
relation to online information and has been wi-
dely discussed in the literature. From the softwa-
re point of view the accepted quality standard is 
ISO/IEC 9126.  However, a number of attribu-
tes (intrinsic, operational, contextual, and repre-
sentational) is relevant to the portal data quality 
(7). The data quality depends also on the point 
of view – inherent or system dependent (8). The 
automatic tools for assessing the data quality of 
web-portal permits to improve the quality of on-
line information and provide the necessary gui-
delines for this amelioration (9).  
The risk for patients could be mitigated by intro-
ducing precise and critical methods for evalua-
tion of health information on Internet sites, thus 
assisting the users in finding reliable and verified 
online sources (10). There is a substantial number 
of approaches and tools for evaluation of infor-
mation on web sites, nevertheless, many of them 
are difficult to use, since they consist of complex 
elements which make their use inefficient (11). 
Some of them involve electronic filtering of web-
based information, creating of ethical codes of 
conduct for suppliers of web-based information 
(so far on voluntary basis) and assessment of the 
Internet sites by medical professionals (12). One 
additional approach is creating and publishing 
tools for evaluation of reliability and usefulness 
of Internet information. This allows the users to 
evaluate themselves information available on 
the Internet (12). The DISCERN tool is a brief 
questionnaire which provides users with valid 

and reliable way of assessing the quality of writ-
ten information on treatment choices for a health 
problem (13). This tool permits appraisal of on-
line information from the users’ point of view as 
done by Hargrave et al. (14).
Usefulness, reliability and validation of the cur-
rently available tools are quite limited (15). The 
WHO publication “Medical products and the In-
ternet, a guide to finding reliable information” 
contains descriptions of important aspects of the 
process of using the Internet as information me-
dium for health, medicine and medications, as 
well as ways to evaluate such information (16). 
There is a description of the minimum of infor-
mation that a web site should contain: clear in-
dication of the name and the contact data of the 
site owner, clear indication of the organization(s) 
providing assistance for financing, servicing or 
other type of support, an explicit statement con-
cerning advertisement or sponsorship form and 
the source of financing, target audience of the 
site – consumers, medical professionals or other 
category of audience, date of the last update of 
information.
Some of the likely problems may be a failure to 
recognize lack of inclusion of important informa-
tion (17), failure to distinguish objective infor-
mation from biased information (18), failure to 
differentiate data and statements based on evi-
dence, from such not based on evidence (19), and 
misinterpretation of health information intended 
for medical professionals (19).
The aim of this study is to assess the Internet as a 
source of medicine and health related information 
using a created test methodology and to evaluate the 
top 10 visited health-related web-sites in Bulgaria.

MATERIALS AND METhODS

Instrument development 

We have created evaluation criteria based on the 
existing methodologies for the purposes of esti-
mation of the quality, credibility and reliability of 
information about health and medicines on web 
sites. The requirement for objective evaluation 
is dictated by the availability of large quantities 
of diverse information of the Internet (Table 1). 
The tool was created on the basis of the existing 
methodology of the Health on the Net Founda-
tion HON code principles which include criteria 
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for accuracy, privacy and authorship of the infor-
mation (19).
The evaluation method was based on criteria set 
in three groups of five questions each. The three 
groups were: scope, organization and design of 
the web-site; authorship, sources and objectiv-
ity; and time, accuracy and precision. Each of 
the group criteria addressed a specific issue in 
the quality of online health information – hidden 
advertising, objectivity of information and its rel-
evance (Table 2). An answer “Yes” was assumed 
to carry one point, a neutral answer zero points, 
and a negative answer minus one (-1) point. The 
exceptions were question 5 of the first group of 
criteria, question 2 of the second group of crite-
ria and questions 4 and 5 of the third group of 
criteria. For those questions the answer “No” 
carried 1 point, and the positive answer carried 
minus one (-1) point, as relevant to the nature of 
the questions. 

Tool validation

The content of the questionnaire was validated by 
a test phase. A medical doctor with background 
and expertise in dermatology and allergology was 
asked to assess 3 random health-related web-sites 
by his choice, to test the consistency and the appro-
priateness of the tool. Several problems were iden-
tified: insufficient clarity of some questions, ambi-
guous questions and lack of logical order. Due to 
the reviewer’s recommendations the criteria were 
divided in three groups: (1) scope, organization and 
design, (2) authorship, sources and objectivity of 
the information, (3) time, accuracy and precision.
The aggregate amount of points provided the re-
sults for each evaluated site and allowed us to make 
rankings by quality, credibility and reliability of in-
formation. The evaluation criteria were applied to 
sites shown by web search engines to be the most 
used by Bulgarian users in Bulgarian language 
only (Table 1).

RankGemius SA Description of the 
web-site Тyxo.bg Description of the 

web-site Zdrave.vbulgria.info Description of the web-site

1. puls.bg

Web portal with 
information about 
health, medicines, 

lifestyle, fitness and 
cosmetics

pharmacy-bg.com

Web-site focused 
mainly on informa-
tion about drugs and 
other pharmaceutical 

products

puls.bg
Web portal with information 
about health, medicines, life-
style, fitness and cosmetics

2. bb-team.org
Internet media 

focused on healthy 
lifestyle

vitaherb.bg

Commercial 
website focused on 

advertising food 
supplements

hapcheto.com Web-site focused mainly on 
health issues and medicines

3. pharmacy-bg.com

Web-site focused 
mainly on informa-
tion about drugs and 
other pharmaceutical 

products

biotrade-bg.com

Commercial 
website focused on 

advertising cosmetic 
products

lekar.bg Web-site focused mainly on 
health issues and medicines

4. zdrave.bg

Web-site with 
information about 

diseases, treatments, 
medicines, health 

centres

bg.medipharmwiki.com
Web-site focused 

on health news and 
innovations

zdrave.bg
Web-site with information 
about diseases, treatments, 
medicines, health centres

5. doctoronline.bg

Web-site with infor-
mation on medicines, 

health conditions, 
hospitals

erekciata.com
Commercial web-

site focused on 
advertising

medical.bg
Web-site with information on 
medicines, health conditions, 

hospitals

6. health.bg
Web-site with infor-
mation about health 

issues
jdmedicals.com

Commercial web-
site focused on 

advertising
pramed.com

Web-site with information 
about diseases and their 

treatment

7. zdravenchas.org
Web-site with infor-

mation about diseases 
and their treatment

zdravenchas.bg

Web-site with 
information about 
diseases and their 

treatment

doctorbg.com Information on medicines, 
lifestyle, herbs

8. krasota.tialoto.bg
Information mainly 

on lifestyle and 
cosmetic products

kalo-bg.com Not relevant to heal-
th information pharmacy-bg.com

Web-site focused mainly 
on information about drugs 
and other pharmaceutical 

products

9. medicine.bg
Information on 

medicines and health 
conditions

effekt-2.com
Commercial web-

site focused on 
advertising

zdrave.rozali.com
Information mainly on he-
althy lifestyle and cosmetic 

products

10. framar.bg

Web-site focused 
on selling drugs and 
other pharmaceutical 

products

spartakhadjiev.com
Information on a 

specific treatment for 
cancer (advertising)

e-apteka.bg Information on drugs

Table 1.The top 10 sites with health and medicines information in Bulgarian, ranked by number of visits
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Evaluation technique

Official data were used for the top ten Internet 
sites containing health and/or medicines infor-
mation ranked by number of visits estimated on 
01 July 2011. Data were collected from three 
sources – officially published by an international 
internet research agency –GemiusSA (20), and 
also provided by two web-counters Тyxo.bg and 
Zdrave.vbulgaria.info (Table 1).

Inclusion/exclusion criteria

The web sites included in the survey offered 
health and/or medicines information as well as 
possibilities/alternatives for treatment. The only 
inclusion criterion was that the sites should be 
in the Bulgarian language. Web sites “for profit” 
were excluded from ranking, if their purposes 
were related to selling products, if they promised 
rather fast and unrealistic results or treatment of 
various conditions by scientifically untested and 
unconventional methods.
Each of the sites was evaluated autonomously 
by 2 persons – an academic researcher with bac-
kground in pharmacy, pharmacovigilance and 
drug safety and a trained volunteer – a student 
in pharmacy. All sites presented in Table 1 were 
visited twice on a random principle – once by an 
academic researcher and once by a volunteer wit-
hin the months of July and October 2011. 
A content analysis was used to analyse the infor-
mation content of the web pages (21). Each of the 
researchers individually evaluated each of the sites. 
The level of agreement between them was evalu-
ated by calculation of Kappa coefficient (Κ) (22). 
The site content and the published information 
about medicines were evaluated in detail accor-
ding to the criteria formulated in Table 2.

RESuLTS

Seven sites were in full agreement and three si-
tes showed substantial agreement (values of K 
between 0.62 and 0.91). In order to attain a more 
critical attitude in the process of data analysis, in 
the case of criteria where disagreement had been 
encountered the analysis focused on a parameter 
which could lead to more inauspicious results.
The detailed review and analysis of the most visi-
ted health sites, as indicated by the web counters, 
revealed that they prevailed also in information 

about medicines. The evaluation made on the basis 
of the criteria showed that some of the sites were 
maintained by companies from the pharmaceuti-
cal sector or by companies offering healthcare pro-
ducts. The application of the formulated criteria 
demanded continuous review of information and 
verification of its credibility and currency through 
collation and analysis (Table 2). Table 3 presents 
the data from the expert evaluation and comments 
on the content of each of the top 10 sites with in-
formation about medicines. The main quality issu-
es with the drug information were the lack of con-
tact information, unnamed authors of the materials 

Que-
stion 
No

Criteria Yes*
Insuf-
ficient 
data†

No‡

Group one: Scope, organization and design

1 Is there a clear purpose for making and 
maintaining the site? 1 0 -1

2 Is there a clear identification of the target 
audience? 1 0 -1

3 Is it easy to find the requested medicines? 1 0 -1

4

Is there a published warning that the site 
contains health information which may not 
be used as a substitute for consultations 
with a medical professional?

1 0 -1

5 Does the site contain any concealed 
advertisement? -1 0 1

Group two: Authorship, sources and objectivity of information

1 Is there clear information about contacts with 
the authors of the site: e-mail, telephone, etc.? 1 0 -1

2 Are there any visible biases and/or con-
flicts of interest? -1 0 1

3 Is there any clear indication of the sponsors 
(advertisers) of the site? 1 0 -1

4
Are there any data about the author(s) 
qualifications and/or the sources of infor-
mation about medicines?

1 0 -1

5 Is it possible to verify the source of  infor-
mation about medicines? 1 0 -1

Group three: Time/accuracy/precision

1 Is there a clear indication of the last update 
of information? 1 0 -1

2
Are there any active links to other sites with 
independent and/or up-to-date information 
approved by the regulatory authorities?

1 0 -1

3 Is it possible to ascertain that the published 
information about medicines is reliable? 1 0 -1

4 Are there any errors in information about 
medicines published on the site? -1 0 1

5 Is there any tendency to manipulate 
consumer’s opinion? -1 0 1

Table 2. Content of criteria for evaluation of Internet sites 
with information relevant to health and medicines

*Positive answer of the question carried 1 point. The exceptions 
were question 5 of the first group of criteria, question 2 of the second 
group of criteria and questions 4 and 5 of the third group of criteria. 
For those questions the positive answer carried minus one (-1) point, 
as relevant to the nature of the questions.
†There were not enough data on the website for the reviewers to give 
either positive or negative answer.
‡Negative answer carried minus 1 (-1) point. The exceptions were 
question 5 of the first group of criteria, question 2 of the second 
group of criteria and questions 4 and 5 of the third group of criteria. 
For those questions the answer “No” carried 1 point, as relevant to 
the nature of the questions.
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and unstated last update of information. Tendency 
to manipulate consumers’ opinion was observed in 
several sites, mainly those with advertising mate-
rials present. All of the top 10 sites were assessed 
as user-friendly. However, only in the first 3 sites 
in the ranking covered all the criteria in the aut-
horship, sources and objectivity of the information 
group. Information on authors, their qualifications 
and sources of information was often missing. 
Information about medicines of the highest quali-
ty, credibility and accuracy is available on the site 
www.pharmacy-bg.com, which was indicated as 
most visited by only one of the web counters. The 
site indicated by the other two web counters – 
www.puls.bg had very poor parameters.  

DISCuSSION 

According to the results of this study the lack of 
clear differentiation between sites with informa-
tion about medicines and all sites containing any 
information relevant to medicines and health 
hindered the correct comparison and evaluation 
following the suggested method. Still, the final 

Internet site

Scope/
Organi-
zation/ 
Design

Author-
ship/

Sources/ 
Objecti-

vity

Time/
Accu-
racy/ 
Preci-
sion

Total Comment

pharmacy-bg.com 5 5 3 13

Information available on the site is extremely rich and covers a number of subjects from the 
fields of pharmacy, medical science and health. Easy access and possibility to find information, 
additional articles for different types of users, etc., inclusive of detailed medicinal guide with in-
dication of the source of information and a direct link to the site of the regulatory authority. This 
allows users to access the most up-to-date information about any particular product at present.

doctoronline.bg 3 5 3 11 This site ranked second according to the criteria. It has a separate field on the home page 
for search of any particular medicine.

zdravenchas.org 3 5 2 10
This site contains mostly abundant information about various ailments and their treatment, 
with indication of the pharmacological group/ and the medicines used, but without naming 

specific products and information about them.

medicine.bg 5 3 1 9

A very detailed and well organized site, easily obtained information, in particular informa-
tion about medicines. A quite visible warning is posted, requiring mandatory consultation 

with a pharmacist, a physician of another medical professional before any use of medicines. 
No information is available for contacts with the authors of the site nor links to other sites 

with more up-to-date information.

zdrave.bg 5 3 1 9

The site offers rich and detailed information about health and medicines, but the review of 
the posted information about some medicinal products revealed that the data had not been 

updated to reflect the latest changes in the product information – patient leaflet and the 
summary of product characteristics.

hapcheto.com 5 0 3 8
This site contains the most up-to-date information about medicines, using and quoting data 
from sources approved by the regulatory authorities, but there is no clear information about 

contacts with the authors of the site and about the advertisers.

doctorbg.com 5 1 0 6
The site contains abundant information about medicines, but the random review of medici-
nal products revealed that the information about them was obsolete; there was no indication 

of sources of more up-to-date information in the event of required update.

puls.bg 3 1 -1 3
The site contains information about various pharmacological groups of medicines, without 
reference to trademarks and particular medicinal products. The sources of medicinal infor-

mation have not been indicated nor any dates of posting and/or last update.

medical.bg 5 -2 0 3 This site contains incomplete and fragmented medicinal information, with no indication of 
the date of last update.

framar.bg 1 -3 -3 -5
A proprietary site of wholesale trader in medicines. The source of medicinal information 
has not been indicated and thus it could not be verified. No clear indication of the date of 

the last update. The issue of bias and/or conflict of interests is also pressing.

Table 3. Top 10 sites with information about medicines, evaluated in line with the suggested method

result of the evaluation employing the above 
mentioned criteria formed a representative rank-
ing that could be used for comparison and com-
ments on the content. The application of the 
method could allow users to find their way more 
easily in the process of use of Internet sources 
for information about medicines. This could also 
help medical professionals to recommend sourc-
es of such information to patients.
This survey and the evaluation revealed that none 
of the studied sites focused on a specific target 
group of users. This may result in difficulties in 
understanding and use of information by peo-
ple without medical background (1). The use of 
specialized terms favours medical professionals, 
but it may be quite confusing for patients and 
users (1). This requires evaluation of the presen-
tation of information, as well to ensure its ease 
of understanding by the general public (23). In 
the evaluated web-sites quite often no sources 
of information were quoted, information itself 
was not updated or there was no data about au-
thors and date of origin. In such cases it would 
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