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Abstract

Background: The Internet is a frequently used source of health information. Adolescents in particular seem to be
receptive to online health information (OHI) and often incorporate such information in their decision-making
processes. Yet, OHI is often incomplete, inaccurate, or unreliable. This study assessed the quality of Hebrew online
(non-user-generated) content on oral contraceptives (OC), with regard to accuracy/completeness, credibility,
and usability.

Methods: Twenty-nine websites in Hebrew, including those of the four Israeli HMOs, were identified and evaluated.
The websites were categorized as: HMO, health portal, contraception-specific, promotional-commercial, and life
style and women’s health. A set of established content parameters was selected by a family planning expert to
assess accuracy/completeness. The Health on the Net Foundation Code of Conduct (HONcode) principles were
used to assess the websites’ reliability. Usability was assessed by applying items selected from the Minervation
Validation and the University of Michigan’s 0Website Evaluation checklist0 scale. Mean scores, standard deviations
(SD), and ranges were calculated for all websites and for category-specific websites. Correlation between
dimensions and Inter-rater reliability were also examined.

Results: The mean score for accuracy/completeness was 50.9% for all websites (SD=30.1%, range 8–100%). Many
websites failed to provide complete information, or provided inaccurate information regarding what to do when a
pill is missed and when to use back–up methods. The average credibility score for all websites was 70.6% (SD=15.1,
range=38=98%). The credibility parameters that were most commonly absent were funding source, authoring, date
of content creation and last modification, explicit reference to evidence-based information, and references and
citations. The average usability score for all websites was 94.5% (SD=6.9%, range 79–100%). A weak correlation was
found between the three quality parameters assessed.

Conclusions: Wide variation was noted in the quality of Hebrew-language OC websites. HMOs’ websites scored
highest on credibility and usability, and contraceptive-specific websites exhibited the greatest accuracy/
completeness. The findings highlight the need to establish quality guidelines for health website content, train
health care providers in assisting their patients to seek high quality OHI, and strengthen e-health literacy skills
among online-information seekers, including perhaps health professionals.
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Background
Despite the sometimes questionable quality of online
health information (OHI) [1-3], millions of Internet
users the world over seek OHI daily [4]. It is estimated
that 40% to 80% of Internet users seek OHI worldwide
[5-8], and considering the varying definitions of “health”
the true figures may be even higher [9,10].
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Oftentimes, OHI influences an individual’s knowledge,
attitudes, and behaviors, and modifies the doctor-patient
relationship [11-14]. For adolescents, who often thirst
for health information as they cope with psychological
and biological changes [15] yet are hesitant to articulate
their health concerns and questions to adults [16], the
Internet is a particularly attractive source of accessible
and anonymous health information [17]. Adolescents are
indeed among the most active users of the Internet [18],
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are particularly receptive to OHI, and often incorporate
such information in their decision-making processes
[6,19]. Worrisomely, adolescents might be particularly
susceptible to the effects of erroneous health informa-
tion [9] as they often lack essential e-health literacy skills
[12] to critically assess the information they encounter
online.
Online sources and types of OHI vary greatly and

range from peer-reviewed medical journals’ websites to
websites that promote risky behaviors [20], and wide
gaps prevail between evidence-based medicine and the
information available online [21]. The vast quantity of
readily available, yet often complex, and even contradict-
ory health information makes it difficult for the casual
OHI-seeker to distinguish between true information,
misinformation, and disinformation [22]. Deceptively
presented OHI is not unusual, and is especially common
in the presentation of search-engine results [20,23].
Websites may attempt to conceal the origin of the in-

formation (for example, by use of auto-translation soft-
ware) [24] or present information of inconsistent quality
and from different sources in an identical format and
level of accessibility to give the false impression that all
the information presented is of equal credibility [25].
Health websites also vary in their complexity, design,

and aesthetics. These factors affect the user’s perceptions
of website credibility (or “believability” [23]) and the ef-
fectiveness of website messages [26-28]. Research in this
area suggests that the user’s judgment about credibility
is formed in the first few seconds of viewing a webpage
[27]. Moreover, usability (defined broadly as the extent
to which the design of a website helps users find the in-
formation they are looking for [29]) is age-sensitive [30].
Adolescents and younger adults approach websites dif-
ferently than older adults due to age-related differences
in spatial and verbal/vocabulary abilities [22,30].
Concerns regarding the quality of OHI are not new,

and various solutions aiming to control or evaluate
aspects of health information quality have been devel-
oped. These range from codes of conduct to user guides,
filters, and third party certification [31-34]. For example,
guidelines of the Health on the Net Foundation Code of
Conduct (HONcode) [35] – the oldest and most widely
used code for health information, consists of eight prin-
ciples, or criteria, for assessing the transparency and po-
tential biases of OHI (e.g., authority, user data
confidentiality, attribution of information to sources,
and financial disclosure). Newer tools, such as the
FA4CT model [36], social networks [37], and the Medi-
cation Website Assessment Tool (MWAT) [38], are con-
tinuously being added to the arsenal of information
quality assessment tools. The effectiveness of many of
the existing website evaluation tools remains to be
proven [32,39,40].
Accuracy and completeness of OHI can be assessed by
subject matter experts or by assessing the extent to
which the OHI meets evidence-based practice protocols
or guidelines. However, some health topics are too broad
or lack formal, widely-accepted guidelines. In the dynam-
ically changing fields of medicine, health, and science,
up-to-date guidelines are often difficult to maintain.
The Israeli context
A recent Israeli survey of a nationally representative
sample of just over 7,000 7th–12th graders in 158 Minis-
try of Education schools found that among the 98.7% of
adolescents who have Internet access, 52% had searched
for health-related information online in the 12 months
prior to the survey. While many information-seeking
adolescents access OHI by going directly to specific
health websites and portals, a much greater proportion
(70%) seek information using search engines, primarily
Google.co.il, Finder, and Kafe [41]. About one third
(35%) of the adolescent Internet users reported being
aware of the problematic nature and biases of OHI,
but few view online information critically. Only 43% of
OHI-seekers assess the accuracy of the information
they find on the Internet. In a survey of Israeli primary
care physicians, one-third (32.3%) expressed concerns
about the quality of the information retrieved by their
patients [42].
While the majority of adolescent Internet users in Is-

rael seek OHI, there has been little, if any, assessment of
the quality of Hebrew-language OHI, particularly on
topics relevant to this population group [43]. The
provision of high quality online information about oral
contraceptive (OC) use is a priority for a number of rea-
sons. Availability of quality information on OC has been
shown to improve compliance with medical instructions,
and avoid complications and misuse [44], and the Inter-
net is an efficient and effective channel for delivery of
sexual and reproductive health promotion messages
[45]. In Israel about one-third of 12th grade girls have
experienced coitarche [46]; over 40% of sexually active
adolescents use OC [47], as much as 60% of adolescents
harbor misconceptions about OC use [47], and about
15% of women under the age of 20 have sought termin-
ation of pregnancy [48]. Moreover, one-quarter of Israeli
adolescents who searched online for health information
looked for information about OC [41]. This study aims
to 1) assess the accuracy/completeness, credibility, and
usability of Hebrew online (non-user-generated) content
on OC; 2) assess the correlation between these three
parameters; and 3) examine the extent to which the
quality of information and the correlation across the
three parameters varies according to the type of infor-
mation provider (e.g., HMO, promotional websites).
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Methods
Search strategy
The selected websites were chosen based on the results
of a national survey that identified web-sources com-
monly used by Israeli school adolescents when seeking
OHI [41]. According to the survey, over 70% of students
indicated having sought health information through
Google.co.il, Finder, and Kafe. Five other search engines
(Tapuz, Nana10, Walla, Bing, and Yahoo) were also men-
tioned in relation to searching for OHI, but less fre-
quently. Therefore, several searches were conducted
using identical search terms in Hebrew using Bing,
Finder, Google, Kafe, Nana10, Walla, and Yahoo. Tapuz
was excluded as it searches only within the Tapuz website
itself.
We gathered the first 100 search results for each

search term [various Hebrew permutations of birth con-
trol pill, birth control pills, pregnancy prevention pills,
and contraceptives] on 6 search engines. The seventh
search engine–Nana10, produced fewer than 30 results
per search term and therefore all of Nana10’s results
were added to the list. To increase the number of pos-
sible websites to be assessed and in order to avoid dupli-
cates, the results were organized into four groups based
on the type of search engine: 1) Google and Google-
powered search engines–Finder and Kafe, 2) Yahoo-
powered search engines–Yahoo and Walla, 3) Bing, and
4) Nana10. For each search term, we compared the
results from the four search engine groups and excluded
overlapping items. A list of 158 websites was compiled,
after combining the results of the search of the six
search-terms and excluding non-Hebrew websites. Of
these, 27 were unique (i.e., not duplicates), accessible,
active, and provided (non-user-generated) OC informa-
tion on at least one webpage. This list contained the
websites of two of the four major Israeli HMOs (Health
Management Organizations – Kupat Holim), so the
websites of the other two HMOs were added in order to
assess the quality of all four HMOs. Thus, 29 websites
were selected for evaluation. Within each website, text
searches were conducted to identify all the pages
included in the same domain name with at least one title
and one paragraph with information on OC use. When
available, non-OC related pages of the website (such as
About pages, Contact pages, and pages with information
on Privacy policy) were also evaluated to assess para-
meters of credibility (e.g., website’s funding, authors, and
age policies) and usability (e.g., consistency in design
and function).

Website quality evaluation
The quality of each website was assessed on three
key parameters: accuracy/completeness, credibility, and
usability.
Accuracy and completeness
Accuracy/completeness of the OC content was assessed
based on 13 established content items selected by a fam-
ily planning expert from contraception guidelines [49].
Items that were misperceived by Israeli physicians in a
study on OC misconceptions [47] (perhaps due to in-
conclusive scientific evidence) were excluded, as we were
unable to definitively classify the information as accurate
or inaccurate. The final list included items such as effi-
cacy (e.g., of 1000 women using the pill as prescribed, 3
will become pregnant within a year), effectiveness in the
first year of use (e.g., about 8% of typical users initiating
OC will become pregnant in the first year of use), safety,
reversibility, suggested frequency of use (e.g., pills should
be taken daily), STI protection (e.g., pills do not protect
against STIs), side effects (e.g., headaches, nausea,
vomiting, breast pain/tenderness, weight gain, fatigue,
mood changes), dose (e.g., take one pill a day until the
pack is finished), back-up contraceptive method (e.g.,
use a backup contraceptive until taking 7 consecutive
pills, if missing a pill, if late starting a new pack, or in
case of severe vomiting or diarrhea), or instructions in
case of missing a pill (e.g., taking another pill within 12
hours will still prevent pregnancy). The 13 items were
assessed on a 4-point scale [inaccurate information (−1),
information not presented (0), information partially pre-
sented (1), and information complete and accurate (2)],
and computed on a composite percentage scale ranging
from 0 to 100%, with a score of 26 (the maximum pos-
sible for this 13-item scale) representing 100%.

Credibility
The HONcode principles were developed to assess the
credibility of OHI [35]. The eight HONcode principles
address the web-author’s authoritativeness, the extent to
which the information supports, rather than usurps, the
doctor-patient relationship, stated privacy policy, attribu-
tion of the information to its sources, the extent to
which the site backs up claims relating to benefits and
performance, accessibility of the web-editor, financial
disclosure, and advertising policy. Based on these ori-
ginal eight principles, a set of 14 questions was devel-
oped, each on a 3-point scale [parameter absent (1),
parameter partially addressed (2), and parameter fully
addressed (3)], and computed on a composite percentage
scale ranging from 0 to 100%, with a score of 42 (max-
imum possible for the 14-item scale) representing 100%.

Usability
Basic aspects of the websites’ usability were also assessed
by applying an 11-item instrument selected from the
Minervation Validation instrument (questions 2.1.2-
2.1.5, 2.2.1-2.2.3, and 2.3.4) [50] and/or the University of
Michigan “website evaluation checklist” (questions 12,
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28, 30, 34, and 35) [51]. The items included aspects such
as a “return to home page” option on all pages,
consistency of functions and design, and appropriateness
of content for the target adolescent audience (e.g., read-
ability as assessed by amount and size of text, use of
age-appropriate medical and scientific terminology).
Each item was assessed on a 3-point scale [parameter
absent (1), parameter partially addressed (2), and param-
eter fully addressed (3)], and computed on a composite
percentage scale ranging from 0 to 100% with a score of
33 (maximum possible for the 11-item scale) represent-
ing 100%.
Classification of websites
The websites were classified as belonging to one of the
following 5 categories: a) HMOs (i.e., websites of the
four leading Kupat Holim), b) health portals (i.e., web-
sites that provide information on a wide scope of health
and medical subjects), c) contraception-specific (i.e.,
websites dedicated primarily to informing the public on
the subject of contraception), d) promotional and com-
mercial (i.e., websites whose goal is to promote a certain
product, service, or brand), e) life style and women’s
websites (i.e., websites that provide information on
contraception in the context of women’s wellbeing and
child-rearing advice).
Reliability analyses
All websites were evaluated by one of us (LF). Follow-
ing analyses of the data and in response to a reviewer’s
suggestion on a previous version of this report, six
randomly selected websites (a total of 38 web pages)
were independently assessed by YN and RS, and reas-
sessed by LF. Some inter-rater variation was observed
for accuracy/completeness and usability (Cronbach’s
alpha coefficients–0.84 and 0.73, respectively; Additional
file 1). A greater degree of variation was noted for
the 15-item credibility scale, which revealed a Cronbach‘s
alpha coefficient of 0.66. This value increased to 0.75
upon deletion of one item (“Is there a clear statement
regarding the minimum age for the use or participa-
tion on the website?”). The credibility parameter for
all 29 websites was therefore reanalyzed using the
14-item scale.
Statistical analysis
Mean scores, standard deviations (SD), ranges, and per-
centages were calculated for all websites and for
category-specific websites. Pearson correlation coeffi-
cients of the three parameters assessed were estimated
for all, and for category-specific websites.
Statistical analyses were performed using SPSS 17.0.
Results
Accuracy/Completeness
Evaluation of individual scale items indicates that more
than half (n=15–25, 51.7–86.2%) of the websites evalu-
ated provided information regarding the efficacy, safety,
reversibility, side effects, and general use (e.g., dose,
when to start OC package), but many failed to provide
complete information, or provided inaccurate instruc-
tions regarding what to do when a pill is missed and
when to use back-up methods (Table 1).
The mean score for accuracy/completeness was 50.9%

(SD=30.1%) for all websites evaluated. Contraception-
specific websites contained the most accurate and
complete information (mean=66.7%) compared with a
mean of 62.2% for health portals, 50.0% for HMOs and
life style and women’s health websites, and 40.4% for
promotional websites.
As seen in Figure 1, variance of accuracy/completeness

scores was highest for the HMO websites (SD=42.7%,
range=8–92%), followed by promotional websites
(SD=27.8%, range=12–89%), life style and women’s
health websites (SD=24.9%, range=12–81%), health por-
tals (SD=29.4%, range=31–100%), and contraception-
specific websites (SD=37.8%, range=23–89%).

Credibility
Two-thirds (n=18–19, 62.1–65.5%) of the websites stated
that the health information they contained should not
replace the advice of a health professional, and provided
information about the organization that owns the web-
site. Just over half (n=15–17, 51.7–58.6%) of the websites
mentioned their content author’s qualifications and ex-
pertise, stated that information presented reflects only
the opinion of the author, and presented their privacy
policy. About three-quarters (n=21–22, 72.4–75.9%) of
the websites contained information as to their intended
audience and purpose, and provided information about
different contraception methods. Nearly all websites had
a contact e-mail address (n=28, 96.6%). Credibility para-
meters that were commonly missed included sources of
funding, webmaster contact information, date of content
creation and last modification, explicit reference to sci-
entific evidence-based information, and references and
citations (Table 1).
The mean score for credibility was 70.6% (SD=15.1%)

for all websites evaluated. The HMOs’ websites con-
tained the most credible information (80.0%), while
contraception-specific websites had the lowest credibility
score (65.0%). Health portals’ credibility (76.2%) was
similar to that of the HMOs’ websites and higher than
that of the promotional websites (67.1%) and life style
and women’s health websites (67.3%).
For all websites, the lowest mean credibility score was

38% and the highest was 98%. Promotional websites



Table 1 Frequency distribution of parameter items assessed for 29 Hebrew-language websites regarding information
about OC

Accuracy/Completeness Inaccurate
information (%)

Information not
presented (%)

Information partially
presented (%)

Information accurate
and complete (%)

OC efficacy 4 (13.8) 8 (27.6) 2 (6.9) 15 (51.7)

OC effectiveness 0 20 (69.0) 2 (6.9) 7 (24.1)

OC safety 0 12 (41.4) 0 17 (58.6)

Reversibility of OC 1 (3.4) 7 (24.1) 0 21 (72.4)

Indication to use OC daily 0 3 (10.3) 1 (3.4) 25 (86.2)

Indication that OC not protective against STIs 0 12 (41.4) 0 17 (58.6)

Side effects described 0 9 (31.0) 5 (17.2) 15 (51.7)

Instructs to take a pill daily until pack
is finished; when to re-start use

0 6 (20.7) 2 (6.9) 21 (72.4)

When to take missed pill 1 (3.4) 12 (41.4) 2 (6.9) 14 (48.3)

Back-up method recommended during initial OC use 0 21(72.4) 2 (6.9) 6 (20.7)

Back-up method recommended if missing a pill 2 (6.9) 14 (48.3) 0 13 (44.8)

Back-up method recommended if late starting
a new pack

21 (72.4) 0 2 (6.9) 6 (20.7)

Back-up method recommended in case of
diarrhea or severe vomiting

0 18 (62.1) 2 (6.9) 9 (31.0)

Credibility Parameter
absent (%)

Parameter partially
addressed (%)

Parameter fully
addressed (%)

Authorship disclosed 10 (34.5) 8 (27.6) 11 (37.9)

Authorship expertise on the subject 12 (41.4) 3 (10.3) 14 (48.3)

Authorship qualifications stated 10 (34.5) 2 (10.3) 17 (58.6)

OHI reflects author’s opinion only 12 (41.4) 1 (3.4) 16 (55.2)

OHI does not replace health professional advice 8 (27.6) 2 (6.9) 19 (65.5)

Website purpose and intended audience stated 8 (27.6) 0 21 (72.4)

Information about organization behind the
website presented

11 (37.9) 0 18 (62.1)

Privacy policy declared 13 (44.8) 1 (3.4) 15 (51.7)

Date of creation and last modification 18 (62.1) 0 11 (37.9)

Sources of health content cited 23 (79.3) 3 (10.3) 3 (10.3)

OHI describes/refers to scientific evidence 18 (62.1) 4 (13.8) 7 (24.1)

Several alternatives/treatments described 5 (17.2) 2 (6.9) 22 (75.9)

Webmaster contact information available 1 (3.4) 0 28 (96.6)

Sources of funding declared 17 (58.6) 0 12 (41.4)

Usability Parameter
absent (%)

Parameter partially
addressed (%)

Parameter fully
addressed (%)

Clear and legible layout of information 0 1 (3.4) 28 (96.6)

Audience appropriate content 1 (3.4) 3 (10.3) 25 (86.2)

Easy to identify links and buttons 0 0 29 (100)

Links and buttons indicate where they lead 0 1 (3.4) 28 (96.6)

Navigation clear and well structured 2 (6.9) 1 (3.4) 26 (89.7)

Easy to find needed information 1 (3.4) 4 (13.8) 24 (82.8)

Consistent function of navigational links 0 5 (17.2) 24 (82.8)

Easy to return to homepage 0 0 29 (100)

Easy to determine current location in the site 9 (31.0) 2 (6.9) 18 (62.1)

Consistent site structure (categories or
organization of pages)

1 (3.4) 4 (13.8) 24 (82.8)

Consistent website design 4 (13.8) 0 25 (86.2)
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Figure 1 Mean (SD) accuracy/completeness, credibility, and usability scores of Hebrew-language websites on oral contraceptives by
website category. CS=Contraception-Specific, HMO=Health Maintenance Organization, HP=Health Portals, LSWW= Life Style & Women’s
Websites, P=Promotional.
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(SD=16.8%, range=38–88%) and life style and women’s
health websites (SD=17.5%, range=48–86%) exhibited
the greatest variability followed by HMO websites
(SD=15.5% range=62–98%). Health portals (SD=11.8%;
range=60–88%) and contraception-specific websites
(SD=7.2%, range=57–71%) showed the least variation in
their credibility scores (Figure 1).

Usability
Except for one item (location inside the website), usabil-
ity items were commonly presented or addressed
(n=18–29, 62.1–100%; Table 1). The average usability
scores for all websites was 94.5% (SD=6.9%) and were
virtually identical across the HMOs’ websites (96.3%),
life style and women’s health websites (96.0%), health
portals (95.5%), promotional websites (93.7%), and
contraception-specific websites (90.0%).
As seen in Figure 1, the greatest variation in usability

scores was noted among promotional websites (SD=8.4%,
range=79–100%), followed by the HMOs’ websites
(SD=7.5%, range=85–100%), contraception-specific web-
sites (SD=7.5%, range=82–97%), health portals (SD=6.2%,
range=85–100%), and life style and women’s health web-
sites (SD=5.3%, range=88–100%).

Inter-parameter correlations
Overall, low correlation coefficients were noted between
credibility and accuracy/completeness (0.08), between
credibility and usability (0.10), and between accuracy/
completeness and usability (0.25); however, these varied
across website categories. Among HMO websites, there
was a strong positive correlation between credibility
and accuracy/completeness (0.88), a weak positive
correlation between usability and credibility (0.26), and
an intermediate positive correlation between accuracy/
completeness and usability (0.48). Among health por-
tals, on the other hand, a strong negative correlation
was noted between credibility and accuracy/complete-
ness (−0.59), and weak correlations between credibility
and usability (0.08), and accuracy/completeness and us-
ability (0.16). Among the contraception-specific web-
sites there was a weak negative correlation between
credibility and accuracy/completeness (−0.24), a weak
positive correlation between credibility and usability
(0.17), and a strong positive correlation between accur-
acy/completeness and usability (0.92). Promotional web-
sites revealed very weak correlations between credibility
and accuracy/completeness (−0.08) and credibility and
usability (−0.17), and accuracy/completeness and usabil-
ity (0.05). Life style and women’s health websites
showed little correlation between credibility and accur-
acy/completeness (0.08), a weak correlation between
credibility and usability (0.29), a moderate positive cor-
relation between accuracy/completeness and usability
(0.50) (Table 2). None of the correlation coefficients
reached statistical significance (p values ranged from
0.12 to 0.90).

Discussion
The findings of this first study to evaluate the quality of
online health information on OC use in Hebrew websites
reveal wide variation in the quality of the websites evalu-
ated. Overall, the accuracy/completeness and credibility
scores of the evaluated websites were mid-range while us-
ability scores were generally high. These dimensions also
varied by website category, with contraceptive-specific



Table 2 Correlation of quality parameters-accuracy/completeness, credibility, and usability, by website category

Criteria Website category

HMO N=4

Health portals Contraception specific Promotional Life style & women’s health

N=6 N=3 N=10 N=6

C U C U C U C U C U

Accuracy/completeness 0.88 0.48 −0.59 0.16 −0.24 0.92 −0.08 0.05 0.08 0.50

Credibility 0.26 0.08 0.17 A0.17 0.29

Note: C credibility, U usability.
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websites exhibiting the highest accuracy/completeness
scores and HMO websites showing the highest credibility
and usability scores. Correlation coefficients between the
three dimensions were generally low. None of the statis-
tical comparisons of means or correlations reached signifi-
cance, primarily due to the small sample size of websites
in the various categories (e.g., the finite “sample” of four
Kupat Holim websites).
Regardless of website category, all websites showed

mid-scale accuracy/completeness scores, with the major-
ity primarily failing to provide complete information.
The commonly missing items included instructions on
what to do if a pill is missed and when to use backup
methods. Providing this information is relevant for OC
users of all ages, but particularly for adolescent users,
who frequently find it difficult to remember to take a pill
every day. Poor dosage compliance constitutes one of
the main reasons of method failure and teenage preg-
nancy among OC users [52].
As expected, subject-specific websites (i.e., contraceptive

specific) yield better results in terms of accuracy/com-
pleteness, while promotional websites exhibited the lowest
mean score. However, the mean score of accuracy/com-
pleteness was generally about 50% across websites of all
categories. Notably, accuracy/completeness scores of the
HMOs’ websites showed important variations. The low
mean score for accuracy/completeness of the HMOs’ web-
sites, coupled with a high standard deviation and a strong
correlation (0.88) between credibility and accuracy/com-
pleteness scores, reflect a division between two sub-
groups within the HMO website category. Two of the
HMOs’ websites presented accurate, complete, and cred-
ible OC information, in sharp contrast with the informa-
tion presented on the websites of the other two HMOs.
While HMO websites with low OC quality information
were added by the authors to the list of websites evaluated,
HMO websites with the high OC quality information were
explicitly mentioned by respondents in a national school
survey [41] as online information sources, and they
appeared consistently throughout the website selection
procedures. This finding suggests that efforts to promote
high quality online information by some HMOs seem to
have been successful. Considering that about half to two-
thirds of the traffic to higher scoring HMO websites
arrives from Google, the impact of these two websites
gains particular significance for Israeli adolescents seeking
OC information.
Credibility parameters that were commonly absent

included sources of funding, authorship disclosure, date of
content creation and last modification, explicit reference
to scientific evidence-based information, and references
and citations. These parameters are anchors for context-
ualizing and comparing information; therefore, their ap-
pearance on the website is imperative. Knowing that the
information retrieved is current is particularly important
given the dynamic nature of medical practice and scientific
knowledge. Furthermore, presenting the scientific and fi-
nancial sources of information helps the reader identify
the forces and interests influencing the content provided,
and to act accordingly. In fact, websites that explicitly aim
to promote health information, that is, health portals and
the HMO websites, earned the highest credibility scores,
in contrast to promotional websites and life style and
women’s health websites, which earned lower scores. The
low credibility of contraception-specific websites may pre-
vent contraception information-seekers from fully benefit-
ting from the highly accurate information they provide.
Usability scores were relatively homogeneous across

websites. Standard guidelines and “pre-formatted” plat-
forms facilitate designers’ compliance with existing us-
ability scales. In contrast with the HMOs’ websites–the
most usable websites, contraception-specific websites
earned the lowest score for usability. This suggests that
usability should not be relied upon as a sole indicator of
the quality of information.
Overall, the correlation of the dimensions evaluated

was very weak; however when assessed independently
by website category, the HMO websites showed a strong
correlation between accuracy/completeness and credibil-
ity (0.88). In contrast, health portals revealed a moder-
ately strong negative correlation between accuracy/
completeness and credibility (−0.59). The low correl-
ation coefficients observed in the health portals category
possibly reflects limited knowledge or expertise of
health information providers in addressing the three
quality dimensions evaluated, and suggest the need to
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advocate for regulating the design of online health con-
tent. At the same time, the discrepancy in the correla-
tions emphasizes the need for providing adolescents
with the skills necessary to assess the quality of the in-
formation retrieved, even from certified websites.

HMO websites for youth
The four HMOs’ websites differ in their approach to ado-
lescent health-information seekers. HMO-A’s website tar-
gets adolescents directly by dedicating a forum (one of
nearly 40 forums) entirely to the adolescent audience.
The forum’s specific information compensates to some
extent for the insufficient and rather general scope of the
editorial content for adolescents. Other than the forum,
relevant information for youth, such as OC information,
appears in the different website sections. No section,
however, is designed specifically for adolescents or brings
together information on health issues that are of greatest
concern to young adults. At the time this review was con-
ducted, HMO-A’s forums were only compatible with
Internet Explorer and not with other popular browsers
such as Mozilla, Firefox, and Google Chrome.
HMO-B’s website structure is guided by a concern for

providing information about health topics (e.g., nutrition
and physical activity) and situations requiring medical as-
sistance (e.g., emergency medicine, pregnancy, and child-
birth), rather than for directly addressing specific
populations and audiences, such as adolescents. HMO-
B’s website has a “Youth” section that features articles on
topics such as smoking cessation, drug abuse, and med-
ical screening checkups, although these articles seem to
have in mind adults and parents more than adolescents.
HMO-C has a well-developed youth section on its

website, featuring articles on a variety of topics, includ-
ing drugs, mental health, nutrition, and teenage preg-
nancy. Yet, as with HMO-B, the articles seem to be
written primarily for an adult audience, perhaps for con-
cerned parents, and to a much lesser extent for teen-
agers seeking information on health issues. For example,
in their youth section, there is a call to parents to pro-
vide adolescents with proper health information on sex,
but no such information is actually provided.
HMO-D’s website approaches adolescent health infor-

mation seekers by offering adolescents the option of ask-
ing a physician health questions through its website.
Very few answers are published on the website, and
interestingly, some of the questions were from parents,
indicating that the online Q&A service is not exclusively
for adolescents. Since the answers are not published,
there is very little information on the website that
addresses adolescents directly or even indirectly.
The effect of each particular approach on the process

of health information seeking and health seeking beha-
viors requires further study. Interpretation and
application of results of this website-evaluation study
warrant a certain degree of caution. Although a compre-
hensive standard electronic evaluation form was
designed and approved by the research team, the rela-
tively low inter-rater reliability score for credibility sug-
gests that credibility parameters might fluctuate from
one page to another within a single website, or that the
interpretation of these parameters is sensitive to the eva-
luators’ knowledge and beliefs. Second, the large number
of websites and the great amount of online information
on a seemingly infinite number of health-related subjects
make it nearly impossible to generate a sample of web-
sites that could be considered representative. To com-
pensate, the evaluated websites were selected in such a
way so as to resemble the array of OC websites that
would be retrieved by an average Israeli adolescent
health-information seeker. Finally, this evaluation was
restricted to content posted by the website developers
and excluded user-generated content (e.g., forums and
social networks) that would require a different set of as-
sessment tools [2].

Conclusions
By implementing a systematic approach for the evaluation
of online health information, our study identifies gaps be-
tween evidence-based information and the information
available online regarding OC. Furthermore, the findings
highlight, for the first time, the varied quality of Hebrew-
language online information available about OC from dif-
ferent category websites, with generally low to medium
scores in credibility and accuracy/completeness, and higher
scores in usability. The weak correlation observed between
the three quality dimensions assessed, particularly for pro-
motional websites, suggests that quality guidelines should
be established and promoted in order to improve the qual-
ity of OHI in general, and OC online information in par-
ticular. The findings also emphasize the need to strengthen
the e-health literacy skills among online-information see-
kers. Adolescents should be provided with the skills needed
to assess the quality of the online information available.
Such skills would allow the information seeker to more ef-
fectively sort and understand the information retrieved, in-
corporate this information into their decision-making
processes and consequently improve their health status. In
addition, health care providers should be encouraged to
support their patients in the process of selecting accurate
and reliable health-related online resources.
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