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Abstract

Background: Adolescents present many challenges in providing them effective preventive services and health care. Yet, they
are typically the early adopters of new technology (eg, the Internet). This creates important opportunities for engaging youths
via eHealth.

Objective: To describe how adolescents use technology for their health-information needs, identify the challenges they face,
and highlight some emerging roles of health professionals regarding eHealth services for adolescents.

Methods: Using an inductive qualitative research design, 27 focus groups were conducted in Ontario, Canada. The 210 participants
(55% female, 45% male; median age 16 years) were selected to reflect diversity in age, sex, geographic location, cultural identity,
and risk. An 8-person team analyzed and coded the data according to major themes.

Results: Study participants most-frequently sought or distributed information related to school (89%), interacting with friends
(85%), social concerns (85%), specific medical conditions (67%), body image and nutrition (63%), violence and personal safety
(59%), and sexual health (56%). Finding personally-relevant, high-quality information was a pivotal challenge that has ramifications
on the depth and types of information that adolescents can find to answer their health questions. Privacy in accessing information
technology was a second key challenge. Participants reported using technologies that clustered into 4 domains along a continuum
from highly-interactive to fixed information sources: (1) personal communication: telephone, cell phone, and pager; (2) social
communication: e-mail, instant messaging, chat, and bulletin boards; (3) interactive environments: Web sites, search engines,
and computers; and (4) unidirectional sources: television, radio, and print. Three emerging roles for health professionals in eHealth
include: (1) providing an interface for adolescents with technology and assisting them in finding pertinent information sources;
(2) enhancing connection to youths by extending ways and times when practitioners are available; and (3) fostering critical
appraisal skills among youths for evaluating the quality of health information.

Conclusions: This study helps illuminate adolescent health-information needs, their use of information technologies, and
emerging roles for health professionals. The findings can inform the design and more-effective use of eHealth applications for
adolescent populations.

(J Med Internet Res 2003;5(4):e32) doi: 10.2196/jmir.5.4.e32
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Introduction

Health practitioners face several important challenges with
adolescents. Adolescence is the developmental stage when
health-risk behaviors may be initiated (eg, smoking, drug use,
physical inactivity, high-risk sexual behavior, and not wearing
protective gear), and when youths move from parental control
to establishing their own separate relationships with health
professionals [1]. However, youths can be difficult to engage
in health care and health promotion, despite having access to
more health information than in the past. Studies show that
adolescents want to discuss issues with health professionals,
but often they do not. For example, Klein and Wilson found in
a national (United States) sample of adolescent boys and girls
that the majority (70.9%) report at least 1 of 8 potential health
risks, but most (63%) had not spoken to their doctor about any
of these [2].

On the other hand, adolescents are typically the early adopters
of new technologies. The Internet, in particular, provides
innovative opportunities for engaging youths, including
hard-to-reach populations (eg, youths in rural settings and
street-involved youths) and those turned off by traditional
health-education approaches. Youths' traditional sources of
health information are no longer satisfying their needs, and they
are increasingly using the Internet for health-related information
[3,4]. A distinct advantage of the Internet is the potential for
enhanced outreach in providing eHealth services to the
community. Woodruff et al [5] provided initial data regarding
the acceptability and impact of an Internet-based chat room for
rural teen smokers. Skinner et al [6-8] developed a
comprehensive eHealth Web site for youths based on the concept
of a virtual island called CyberIsle, which includes an online
teen clinic and behavior-change interventions such as smoking
prevention and cessation [9].

As health-information sources on the Internet proliferate,
concern is being expressed about the quality of this information
[10,11] and about difficulties young people have in finding
answers to their specific questions [12]. Ho and Lee [13] found
a fairly-complicated relationship between computer use and
youths' gender and lifestyle. Skinner et al [14] found that the
quality of Internet access is not equal and that it greatly
influenced young people's ability to obtain health information
and resources. Internet-use statistics do not reflect this
characteristic. In addition, filtering can restrict access for youths
to health information. In a study of pornographic-material
filtering, Richardson et al [15] found that at the least-restrictive
level software filtered out 87% of erotic Net sites yet blocked
1.4% of health-information sites, and at more-restrictive levels
the filtering blocked from 5% to 25% of health-related sites.

Research is illuminating issues about how searches are
conducted for information on the Internet. In an observational
study of 16 adult subjects, Eysenbach and Kohler [16] found
that only 9 participants ever looked beyond the first search pages
and 5 of them ever clicked a link on those pages. Hansen et al
[17] studied how adolescents search for information using the
Internet and found that they typically used a trial-and-error
approach and did not consider the source of the content. Using

simple search terms on popular search sites for information on
smoking cessation for teens, Koo and Skinner [18] found that
only 14 of the first 30 retrieved sites were of direct relevance
to teen smoking cessation.

The aims of this study were threefold: (1) to identify particular
needs that adolescents seek health information about, (2) to
analyze how adolescents use various technologies for getting
this information, and (3) to examine roles that youths see health
professionals playing in linking technology and health
information. Based on these findings, a framework is presented
for integrating different technologies and information functions
in eHealth applications for adolescents.

Methods

Focus group methodology [19] was used to engage youths in
discussions about their health-information and social-support
needs, as well as the role that technology plays in addressing
these needs. Our aim was to learn about how and why
adolescents from diverse cultural, geographic, and
socio-economic backgrounds access health information. The
open-discussion format allowed youths to share episodes from
their lives without prompting.

Subjects and Site Selection
Twenty-seven focus groups were conducted with 210 youths
from across Ontario, Canada; 55% were female and 45% were
male. The median age of participants was 16 years (range, 10-28
years). Initial contacts were made with agencies serving youths
(health agencies, community centers, drop-in centers, and
schools), through a snowball sampling technique that involved
obtaining subjects through chain referrals based on an extended
network of relationships and contacts across the province. The
majority of the focus groups were conducted with preexisting
youth groups or in locations where youths congregated for
programs. The median age difference within groups was 5.7
years (range, 0-11 years). The few older participants were from
the street-involved and Aboriginal focus groups. Consistent
with maximum variation sampling [20] in qualitative research,
a sampling frame was developed to ensure diversity in terms
of age, sex, geographic region of the province, and ethno-racial
identity. Stratified sampling using a multistage sampling frame
allowed for the inclusion of traditionally underrepresented
youths, specifically street-involved youths, youths with physical
disabilities, Aboriginal youths, first-generation Canadians, and
newly-arrived Canadians. Slightly more than one third of the
group sites (10) represented high-risk populations (eg,
street-involved). The ethnic representation of the participants
was: 28% North, Central, and South American; 22% European;
22% African and Caribbean; 14% pan-Asian; 7% Aboriginal;
and 7% not stated. The focus group geographic-location settings
were: 3 rural, 3 northern, 4 small urban, and 17 large urban.

Focus Group Process
The focus groups were, on average, 90 minutes long. To provide
consistency, the same TeenNet research associate (SB) who
was not known by the participants facilitated all groups. Each
focus group site provided a known cofacilitator to enhance
participant's comfort, translate the study into terms uniquely
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understandable to each group, and to help draw out the youths
to share their experiences. To reinforce the safety and
confidentiality of focus group members, it was agreed that topics
discussed in the group would remain confidential unless they
impacted an individual's immediate safety. All participants were
informed that if immediate safety was a concern the cofacilitator
would follow up with the individual. Standard procedures were
employed for obtaining informed consent (approved by
University of Toronto's Human Subjects Review Committee).
Parent or guardian consent was obtained in cases where
participants under 18 years of age were not living independently
and the focus group site was not a drop-in center.

A warm-up session had each group brainstorm about definitions
of health. Initial work showed that unless a broad definition of
health was grounded in participants' lives, many of the
participants would respond with a narrow focus on health as
being either the presence or absence of disease. In the focus
groups, youths were asked to share experiences of using
information technologies to address: (1) finding health
information for self or others, (2) supporting personal change,
(3) finding or providing social support, and (4) facilitating
collective action. The focus group questions were derived in
consultation with 3 committees: (1) selected youths, (2) frontline
staff from youth agencies, and (3) a research advisory group.
Two pilot groups were conducted to refine question wording
and sequence prior to commencing the main study.

Data Analyses
The audio of all focus-group interactions was tape recorded and
transcribed. Several procedures were employed to maximize
transcription quality, and to ensure that quality standards were
maintained [21]. Verification of the accuracy of the
transcriptions was achieved by randomly cross-checking the
transcripts against the tapes [22]. Analysis followed a modified
grounded-theory approach [23], where a selective coding
template was developed based on major data themes [24]. The
template was refined and extended following trial application
to a cross section of transcripts. The coding template was peer
reviewed [25] by the 3 committees and applied to all 27
transcripts using QSR N6 software [26]. Out of the
approximately 60 nodes, this article focuses on the 12
technology-related nodes. The 12 nodes were reviewed by a
group of 8 researchers for consistency and analyzed for
categories, themes, and issues. In weekly analysis meetings,
members discussed prepared notes on key themes, issues, and
gaps related to a specific technology [27]. Categories, themes,
and issues that were common to all the technologies were
identified in the final phase of analysis. These were summarized
into tables and figures with participant quotes used to illustrate
the youths' voices. This analysis identified distinct trends in
how youths were using different types of information
technologies. As a final step, summary data were presented to
a small sampling of cofacilitators for a modified member's check
[28].

Results

Health-Information Needs
Table 1 summarizes the main issues raised by youths in this
study in terms of expressed needs for health information. Table
1 lists the number of groups that raised a particular issue
(Coverage) and the amount of time spent discussing a theme
(Volume) measured by the number of coded single-line text
units. Presenting the data in this format helps portray where
health issues fit within the broader realm of adolescent life.

Regarding general health, study participants most-frequently
used technology and traditional sources to find information
about specific medical conditions and diseases (67%), followed
by body image and nutrition (63%), violence and personal safety
(59%), and sexual health (56%). The discussion was most
extensive around the topic of violence and personal safety (1861
text units). In comparison to physical health, mental health
issues were discussed much less often, with suicide and
depression (22%) being the most-common examples. Study
participants reported having health-information needs related
to school (89%); interacting with friends (85%); and finding
information about social concerns regarding income, housing,
poverty, and employment (85%). Virtually all groups talked
about action including personal change. Although study
participants discussed mental-health issues less frequently,
suicide and depression were an important theme for 22% of the
groups.

Concerns
Study participants raised some key issues about using the
Internet to find health information. Quality was discussed as
pivotal by all but 1 group (96% of the groups)—having
ramifications on the depth and types of information that
adolescents can find to answer their health questions. Finding
personally-relevant health information was seen to be dependent
on Internet-searching skills. Participants reported that they tend
to use simple 1-word searches and did not dig deeply into
search-engine results pages. Acquiring search skills was seen
as dependent on Internet access, including the amount of Internet
time available, quality of connectivity (bandwidth), and
computer software. A common concern was the ability of the
Web resource to answer their specific health related question.

Linking Technologies With Functions
Study participants reported using various technologies for health
information, ranging from traditional formats (television, radio,
and printed material) to new venues such as mobile phones and
interactive Web sites. Figure 1 provides a graphic synthesis that
maps the relevance of the different technologies for meeting
the perceived needs of adolescents. The technologies identified
by study participants clustered into 4 domains that are
differentiated in Figure 1 along a continuum ranging from highly
interactive (high level of content customization) to fixed sources
(no content customization). Table 2 gives a detailed description
of how study participants use the 12 different technologies and
the challenges they experience with them.
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Table 2. Adolescents use of different types of technology

ChallengesScope Of UseTechnology

1. Personal communi-
cation

Cell phone • Big concerns about theft and loss of cell phones• Most often stated purpose was for personal safety
• Frequently used to make social plans once adoles-

cents are out of the house
• Concern about the privacy of cell phones
• Money and debt management
• Health impacts of using cell phones

Pager • Fear of losing pager• Safety, privacy, and screening—can choose when
they talk to the person • Pagers are identified with drug dealers and the poor

• Control of who you talk to—calls coming into
adolescents' pagers are only for them

Telephone • Extra cost for phone services to rural communities• Extensively used for social connection and gossip
• Increased credibility for Web sites that offer a

contact phone number
• Issues with trust in accepting help lines: statement of confiden-

tiality
• Help lines and information lines that use automated menus are

frustrating
• Contact professionals for information and appoint-

ments
• Use 1-800 (ie, toll-free) numbers

2. Social communica-
tion

E-mail • Limited access to e-mail• Keeping in touch with people they know
• Source of emotional support • Concern over security of personal identity

• Fear of downloading viruses• Can be easier to write out a personal problem than
talk about it • Unsolicited e-mail: advertising, junk, porn, and stalkers

• Petitions, subscribing to updates, and newsletters

Instant messaging
(MSN Messenger and
ICQ)

• Don't know how to use or have access to ICQ• Keeping in touch with friends and people from
school • Unsolicited porn and spam

• Random chats with strangers • Cost of not having ICQ—being left out of group activities
• On-going relationships with ICQ friends • Fear of censorship and punishment
• Cybersex explorations

Bulletin board • Like being anonymous and nonprejudicial• Focused discussions, only respond to details shared
• Source of referrals and information for specific

questions
• Yet, some youths fear of having identity discovered

• Mostly spoke with strangers

Chat room • Access to chat software is limited• Play and social interaction
• Linking with people with similar experiences and

interests
• Too much swearing
• Too many invitations for cybersex

• Recovery chat: support dealing with drug and alco-
hol problems

3. Interactive environ-
ments

Web site • Avoiding the social costs of viewing pornography• Internet is first stop for information
• Finding information about sensitive issues online • Access issues limit use at schools

• Difficult to find information for personal questions and school-
related projects

• Easy to find information on topics of personal in-
terest eg, grooming, fashion, sports, and music

Search engine • Either too many or not enough relevant sites identified• Only 5 or 6 search engines typically used
• Tended to use 1-word searches • Sites without relevant information turning up in the results page

• Old data turning up high in results page• Only looked at first page of results

Computer • Typing is a barrier• Homework and the organization of information
• Computers allows adolescents to be more efficient

and effective in school work
• Family income affects quality of technology available to ado-

lescents
• Information generated by adolescents is more appealing than

adult-only created material

4. Unidirectional
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ChallengesScope Of UseTechnology

• Television is passive—can't control what you get
• Less current than Web sites

• Television is a source of credible general informa-
tion

• MP3 use was common
• Keeping in touch with local news
• Source of music

Radio

Television

• Most paper media depends on literacy
• Takes time to find a book and they are usually in a library
• Relative speed compared to Web sites; can take too long to

read for information

• Books are seen as one of the most-credible sources
of information for serious projects and health
projects

• Magazines are good sources of fun and adolescents'
culture information (eg, body image, grooming,
sports, and music)

Print:
• Books
• Newspapers
• Magazines

Table 1. Health-information needs raised by adolescents

Volume: Number of Coded Single-Line Text
Units

Coverage: Groups that Raised the Issue %
(Number) N = 27

Theme

General health

125267% (18)Medical conditions

116863% (17)Body image and nutrition

186159% (16)Violence and personal safety

117456% (15)Sexual health

75244% (12)Drug use and drinking

81741% (11)Smoking

Mental health

66522% (6)Suicide and depression

7911% (3)Stress

427% (2)Grief and loss

Social

461789% (24)School

260485% (23)Income, housing, poverty, and employment

139985% (23)Friends

88278% (21)Music and gaming

62674% (20)Parents and family

168563% (17)Sports

Action

8782100% (27)Collective action (volunteering, activism)

950796% (26)Social support

737096% (26)Personal change

Health-information concerns

424096% (26)Quality

181967% (18)Trust

110456% (15)Privacy
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Figure 1. Matching technology with functions that meet the perceived health-information needs of adolescents

Personal Communication
Cell phones were most often obtained for personal-safety
reasons. Also, they were used to arrange social plans when the
youths were away from the home phone. Virtually all types of
personal conversations including health issues were considered
appropriate when using a cell phone or telephone. The largest
barrier with cell phones was cost of the unit, minute plans, and
fear of debt; for example, ". . . so you're not building up a debt
when you're only like sixteen years old." Mention of pagers was
less common in the discussions, due to their negative association
with the drug culture. A perceived strength common to pagers
and cell phones was privacy. Telephones were almost invisible
in the group discussions—some groups did not even consider

them technology. The availability of toll-free numbers for health
information was important to all youths. However, a major
barrier to the use of toll-free support numbers was voiced by
rural and northern youths, who were concerned that they were
not eligible because of geographic isolation (a misperception).
Geography also affected the availability of cell phone and pager
service.

Social Communication
Study participants considered e-mail the most-accessible
technology. It was used for everything from short messages and
receiving health bulletins to providing and receiving emotional
support. According to one youth: "like if you want to tell them
something and you don't want to tell them over the phone or in
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person because it's kinda . . . hard to say." Finding and keeping
an e-mail address was viewed by youths as very important. The
largest barrier was related to timely and private access. Instant
messaging (MSN Messenger and ICQ) was used mainly for
social conversation with friends and "chat friends" formed in
the virtual world—not as a venue for sharing feelings and
personal disclosures about health-related concerns. However,
access to instantaneous chat was not as common as e-mail.
Bulletin boards were seen as a valuable source of health
information because the anonymity provided an unbiased place
to share personal information about health concerns; for
example, ". . . read them all over and see which one is good."
It also allowed participants to share expertise by providing
advice without risking personal safety. Then again, some
participants raised concerns about privacy and their ability to
maintain anonymity in face of other's superior technological
skill. Another concern was that information obtained from
bulletin boards is of questionable quality. Chat rooms supported
personal disclosure and participation in specialized topics
ranging from sports and music to addictions; for example, "if
you want advice, there's like advice chat room(s)." Group
members were concerned about the amount of offensive content
such as unsolicited sexual advances.

Interactive Environments
When using technology, Web sites were the first place that study
participants looked for health information. However, important
concerns about using Web sites were the consistency and quality
of information. School-related information was perceived to be
much more difficult to find on the Web than entertainment or
social information. Unless a specific URL had been
recommended to youths, they typically used their favorite search
engine to find Web sites. However, search engines were often
experienced as frustrating because of their tendency to uncover
too few relevant or too many extraneous sites. One participant
commented: "too many things to choose from. If you're looking
for one site, at least twenty-five are gonna pop up that are
completely different."

Participants found computers to be pivotal in their ability to
perform work. Indeed, participants in our study strongly believed
that not having a computer or possessing a slow system leaves
youths with diminished ability to develop necessary computer
skills and to perform in school. This point was underscored by
the comment of one participant: ". . . if you don't have enough
money to buy a computer you can't really use that stuff right?"
Geographic issues impacted on using these technologies for
health information. In particular, the limited availability of
Internet service or broadband connectivity affected youths in
relatively-small urban, rural, and northern communities.

Unidirectional Sources
Radio and television were mostly used for relaxation and
entertainment because of the lack of control over content.
According to one participant: "TV you can't ask a question."
However, The Learning Channel was cited as a source of health
information. Books were commonly used to verify information
obtained from Web sites but only in cases involving a serious
health issue or an important school assignment. Youths in this
study tended to have greater trust about books as an information

source; for example, ". . . they won't publish a book that has
inaccurate information." Magazines were seen as easily-obtained
credible sources of information. Magazines were described like
Web sites: short, graphical, easy to digest, and immediately
relevant. The largest barrier to using books and newspapers was
literacy level.

Technology Functions
According to the thematic analyses, adolescents use the various
technologies to serve 5 major functions (see Figure 1):

1. Entertainment: finding information about personal interests
(eg, movies and sports), having fun in chat rooms, and
playing virtual games

2. Information: gathering and sharing information for personal
use and school work

3. Communication: interacting with friends and strangers
4. Organization: collaborating on projects and organizing

people/events
5. Support: connecting with others to give or receive self

support and mutual support.

Entertainment was the most frequent reason study participants
used technologies. In addition, they used information
technologies to answer health questions, become better
informed, and share the resulting information with others. The
availability of safe, appropriate opportunities to connect with
others and create virtual support networks was highly valued.
This connection was seen to provide a nonthreatening
environment for discussing sensitive personal health concerns
(eg, sexual activities). Although getting help and support with
personal issues was mentioned least often by participants, strong
opinions were voiced about the appropriateness of using social
communication technologies in this way (eg, concerns about
maintaining anonymity).

Technology and Emerging Roles for Health
Professionals
A higher-order analysis of the data focused on studying youths'
perspectives about technology and the role of health
professionals in their lives. Three emerging roles were identified
(Table 3).

First, practitioners and health care settings can provide a major
interface with eHealth technology and applications. Youths
looked to practitioners for assistance in finding and evaluating
information about a particular health need. For example, "go to
your doctors and ask them if they . . . can point you where to
go."

Second, eHealth technology can enhance interactions and
personal connection of adolescents with health practitioners.
One study participant described a situation where "instead of
going to the doctor I went on the Internet . . . afterwards I went
to the doctor because I didn't think the Internet helped me that
much." Technology can extend the ways and times when
practitioners are available—enabling them to be more
approachable for adolescents around their health concerns.

Third, health practitioners can play a major role helping youths
build critical appraisal skills for evaluating the quality of health
information found through eHealth sources. This need was
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stated by one youth: "go to the Internet for quick information . . . but knowing that it shouldn't be trusted."

Table 3. Emerging roles for practitioners and health care settings in eHealth

1. Providing a technology interface and direction:
• Provide a key interface for adolescents with eHealth resources
• Assist and augment adolescents in their access to quality health information
• Serve as an important backup resource to eHealth information
• Provide direction on where to get further information and assistance

2. Enhancing connection and trust:
• eHealth provides practitioners with an entry to build relationships and trust with their young patients
• eHealth enables practitioners to be more engaging with adolescents and increase their readiness to look at personal health issues
• Technology can extend times when and venues where practitioners are available

3. Fostering critical appraisal:
• Help adolescents develop skills for assessing the quality of health information
• Encourage critical perspectives about health information and eHealth sources
• Encourage and help adolescents develop digital-literacy skills

Discussion

Searching for health information using eHealth technology can
seem to adolescent health consumers like running in a maze. A
key concern identified in this study was being overwhelmed by
information, yet not being able to get a specific question
answered. This frustration was expressed quite succinctly by
one youth: "it can get just overwhelming on just the number of
sites that have nothing really to do with what you're looking
for." Adolescents frequently make health-related decisions in
isolation from traditional health sources. However, study
participants reported that they find this task difficult and want
better support.

Internet technologies could be used to augment gaps when
traditional venues for health information are less available (eg,
professionals) or perceived to be less helpful (eg, pamphlets).
Many adolescents prefer using information technology to
traditional sources in situations that may cause embarrassment
with peers or conflict with parents or teachers. Bulletin boards
and specialized chat rooms are popular places to pose questions
and gather information. Adolescents indicated that their peers
(online and off) are primary sources of health information.
However, this raises concern because of the "personal" nature
of information shared. Adolescents indicated they turn to
Internet-based health resources because of its 24-hours-per-day
availability, and its lack of perceived judgment and conflict.
Yet, there was considerable debate among study participants
about the appropriateness of this venue for sharing personal
health information.

Study youths indicated that they would be open to increased
interaction and support from health practitioners. They saw
practitioners as reliable experts on health information, but noted
barriers to having timely access to them. They were aware that
health practitioners have an expertise in both assessing and
finding quality health information. This was seen as very
important because participants acknowledged gaps in their skills
(eg, sorting through "too many" information sources from a
search engine request), especially when looking for specialized
and personal health information. They were receptive to health
professionals using their expertise to help them bridge the gap

between information they are currently finding and the
potentially higher-quality health information available on the
Internet. For example, practitioners could help by:
recommending Web sites for specific health issues, giving
advice about topic search strategies, and providing guidance on
critical appraisal of information found.

Whereas one of the biggest draws of the Internet is that it is
potentially available at all times (24 hours per day, 7 days per
week), a major limitation described by study participants was
access to health professionals—eg, they are only available by
appointment. For adolescents living in small communities
another barrier was privacy. According to one participant: "You
can't even trust a doctor or anyone in a small town - they are
professional but they also live here." The nature of small towns
raises concerns about health professionals inadvertently linking
requests for sensitive information back to adolescents' social
networks (especially parents). This vulnerability left some
youths hesitant to approach practitioners about
potentially-embarrassing topics.

New and expanding roles are emerging for health professionals
to integrate eHealth resources into their clinical practice and
community outreach. The map (Figure 1) summarizes how study
participants used the various information technologies in
performing 5 common functions. It underscores a key point for
practitioners and developers of eHealth applications—"health"
is not a primary concern of most youths. One needs to go where
they are (entertainment, communication, and organization
functions) as a stepping-stone to health issues (information and
support functions). The map can help practitioners understand
how their young patients use technologies in their daily lives.
Also, the map can help guide eHealth program development in
matching appropriate technologies to health-information needs
of adolescent populations.

In conclusion, this study underscores the many challenges
adolescents face in getting quality health information using
technology. The findings provide a better understanding about
the health-information needs and concerns of youths, and the
ways that they use various technologies. At the same time, the
study helps illuminate some enhanced and innovative roles for
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practitioners and health care settings in better serving the needs of adolescents via eHealth.

Acknowledgments
The authors thank the youths, parents, and community partners for their assistance in the data collection. Dr. Malcolm Koo and
Oonagh Maley provided valuable feedback on the manuscript. This study was supported by grants from Health Canada: NHRDP
#6606-06-1998/2590052, and Tobacco Control program #6549-06-2001\0700007.

Conflicts of Interest
None declared.

References

1. ; WHO/UNFPA/UNICEF Study Group on Programming for Adolescent Health. Programming for adolescent health and
development: report of a WHO/UNFPA/UNICEF study group on programming for adolescent health. Saillon, Switzerland:
World Health Organization; 1999.

2. Klein JD, Wilson KM. Delivering quality care: adolescents' discussion of health risks with their providers. J Adolesc Health
2002 Mar;30(3):190-195. [Medline: 21859254] [doi: 10.1016/S1054-139X(01)00342-1]

3. Borzekowski DL, Rickert VI. Adolescent cybersurfing for health information: a new resource that crosses barriers. Arch
Pediatr Adolesc Med 2001 Jul;155(7):813-817. [Medline: 21328631]

4. Johnson KB, Ravert RD, Everton A. Hopkins Teen Central: Assessment of an internet-based support system for children
with cystic fibrosis. Pediatrics 2001 Feb;107(2):e24 [FREE Full text] [Medline: 21111815] [doi: 10.1542/peds.107.2.e24]

5. Woodruff SI, Edwards CC, Conway TL, Elliott SP. Pilot test of an Internet virtual world chat room for rural teen smokers.
J Adolesc Health 2001 Oct;29(4):239-243. [Medline: 21472320] [doi: 10.1016/S1054-139X(01)00262-2]

6. Skinner H, Morrison M, Bercovitz K, Haans D, Jennings MJ, Magdenko L, et al. Using the Internet to engage youth in
health promotion. Promot Educ 1997 Dec;4(4):23-25. [Medline: 98221624]

7. Skinner HA, Maley O, Smith L, Chirrey S, Morrison M. New frontiers: using the Internet to engage teens in substance
abuse prevention and treatment. In: Monti PM, Colby SM, O'Leary TA, editors. Adolescents, Alcohol, and Substance Abuse
: Reaching Teens through Brief Interventions. New York: The Guilford Press; Jul 12, 2004:297-318.

8. Skinner H. Promoting Health through Organizational Change. San Francisco: Benjamin Cummings; Sep 14, 2001.
9. ; TeenNet Project. CyberIsle. URL: http://www.teennetproject.org/project_websites_cyberisle.html [accessed 2003 Dec

11]
10. Shon J, Marshall J, Musen MA. The impact of displayed awards on the credibility and retention of Web site information.

Proc AMIA Symp 2000:794-798 [FREE Full text] [Medline: 21027467]
11. Cline RJ, Haynes KM. Consumer health information seeking on the Internet: the state of the art. Health Educ Res 2001

Dec;16(6):671-692. [Medline: 21639062] [doi: 10.1093/her/16.6.671]
12. Coiera E. Information economics and the Internet. J Am Med Inform Assoc 2000;7(3):215-221. [PMC: 10833157 ] [Medline:

20290754]
13. Ho SM, Lee TM. Computer usage and its relationship with adolescent lifestyle in Hong Kong. J Adolesc Health 2001

Oct;29(4):258-266. [Medline: 21472322] [doi: 10.1016/S1054-139X(01)00261-0]
14. Skinner H, Biscope S, Poland B. Quality of internet access: barrier behind internet use statistics. Soc Sci Med 2003

Sep;57(5):875-880. [Medline: 22736020] [doi: 10.1016/S0277-9536(02)00455-0]
15. Richardson CR, Resnick PJ, Hansen DL, Derry HA, Rideout VJ. Does pornography-blocking software block access to

health information on the Internet? JAMA 2002 Dec 11;288(22):2887-2894. [Medline: 22361870] [doi:
10.1001/jama.288.22.2887]

16. Eysenbach G, Köhler C. How do consumers search for and appraise health information on the world wide web? Qualitative
study using focus groups, usability tests, and in-depth interviews. BMJ 2002 Mar 9;324(7337):573-577 [FREE Full text]
[PMC: 11884321 ] [Medline: 21881326] [doi: 10.1136/bmj.324.7337.573]

17. Hansen DL, Derry HA, Resnick PJ, Richardson CR. Adolescents searching for health information on the Internet: an
observational study. J Med Internet Res 2003 Oct 17;5(4):e25 [FREE Full text] [Medline: 14713653] [doi:
10.2196/jmir.5.4.e25]

18. Koo M, Skinner H. Improving Web searches: case study of quit-smoking Web sites for teenagers. J Med Internet Res 2003
Nov 14;5(4):e28 [FREE Full text] [Medline: 14713656] [doi: 10.2196/jmir.5.4.e28]

19. Morgan DL, editor. Successful Focus Groups : Advancing the State of the Art (SAGE Focus Editions). Newbury Park, CA:
Sage Publications; Apr 19, 1993.

20. Kuzel A. In: Crabtree BF, Miller WL, editors. Doing Qualitative Research (Research Methods for Primary Care). Newbury
Park, CA: Sage Publications; Apr 6, 1992:31-44.

21. Poland BD. Transcript quality as an aspect of rigor in qualitative research. Qualitative Inquiry 1995;1:290-310.

J Med Internet Res 2003 | vol. 5 | iss. 4 | e32 | p. 9http://www.jmir.org/2003/4/e32/
(page number not for citation purposes)

Skinner et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21859254&dopt=Abstract
http://dx.doi.org/10.1016/S1054-139X(01)00342-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21328631&dopt=Abstract
http://www.pediatrics.org/cgi/pmidlookup?view=long&pmid=11158498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21111815&dopt=Abstract
http://dx.doi.org/10.1542/peds.107.2.e24
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21472320&dopt=Abstract
http://dx.doi.org/10.1016/S1054-139X(01)00262-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=98221624&dopt=Abstract
http://www.teennetproject.org/project_websites_cyberisle.html
http://www.amia.org/pubs/symposia/D200893.PDF
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21027467&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21639062&dopt=Abstract
http://dx.doi.org/10.1093/her/16.6.671
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=10833157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20290754&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21472322&dopt=Abstract
http://dx.doi.org/10.1016/S1054-139X(01)00261-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22736020&dopt=Abstract
http://dx.doi.org/10.1016/S0277-9536(02)00455-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22361870&dopt=Abstract
http://dx.doi.org/10.1001/jama.288.22.2887
http://bmj.bmjjournals.com/cgi/content/full/324/7337/573
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=11884321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21881326&dopt=Abstract
http://dx.doi.org/10.1136/bmj.324.7337.573
http://www.jmir.org/2003/4/e25/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14713653&dopt=Abstract
http://dx.doi.org/10.2196/jmir.5.4.e25
http://www.jmir.org/2003/4/e28/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14713656&dopt=Abstract
http://dx.doi.org/10.2196/jmir.5.4.e28
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. Poland BD. Transcription quality. In: Gubrium JF, Holstein JA, editors. Handbook of Interview Research: Context &
Method. Thousand Oaks, CA: Sage Publications; Jul 25, 2001:629-649.

23. Strauss A, Corbin JM. Basics of Qualitative Research : Techniques and Procedures for Developing Grounded Theory.
Thousand Oaks, CA: Sage Publications; Sep 22, 1998.

24. Charmaz K. Grounded theory: objectivist and constructivist methods. In: Denzin NK, Lincoln YS, editors. Handbook of
Qualitative Research, 2nd edition. Thousand Oaks, CA: Sage Publications; Mar 18, 2000:509-536.

25. Creswell JW. Qualitative Inquiry and Research Design : Choosing among Five Traditions. Thousand Oaks, CA: Sage
Publications; Jul 15, 1997.

26. Kelle U, editor. Computer-Aided Qualitative Data Analysis : Theory, Methods and Practice. Thousand Oaks, CA: Sage
Publications; Aug 22, 1996.

27. Delbecq AL, Van de Ven AH, Gustafson DH. Group techniques for program planning: A guide to nominal group and
Delphi processes (Management applications series). Glenview, IL: Scott, Foresman and Co; 1977.

28. Guba E, Lincoln YS. Paradigmatic controversies, contradictions and emerging confluences. In: Denzin NK, Lincoln YS,
editors. Handbook of Qualitative Research, 2nd edition. Thousand Oaks, CA: SAGE Publications; Mar 18, 2000:163-188.

submitted 13.11.03; peer-reviewed by N Gray, C Richardson, L Lukas; comments to author 18.11.03; revised version received 27.11.03;
accepted 01.12.03; published 18.12.03

Please cite as:
Skinner H, Biscope S, Poland B, Goldberg E
How Adolescents Use Technology for Health Information: Implications for Health Professionals from Focus Group Studies
J Med Internet Res 2003;5(4):e32
URL: http://www.jmir.org/2003/4/e32/
doi: 10.2196/jmir.5.4.e32
PMID: 14713660

© Harvey Skinner, Sherry Biscope, Blake Poland, Eudice Goldberg. Originally published in the Journal of Medical Internet
Research (http://www.jmir.org), 18.12.2003. Except where otherwise noted, articles published in the Journal of Medical Internet
Research are distributed under the terms of the Creative Commons Attribution License
(http://www.creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited, including full bibliographic details and the URL (see "please cite as" above), and
this statement is included.

J Med Internet Res 2003 | vol. 5 | iss. 4 | e32 | p. 10http://www.jmir.org/2003/4/e32/
(page number not for citation purposes)

Skinner et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/2003/4/e32/
http://dx.doi.org/10.2196/jmir.5.4.e32
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14713660&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

