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Abstract
Objective: This study measured health literacy in a population of

teens in treatment for asthma or diabetes and tested the association

between health literacy and willingness to use online health resources.

Materials and Methods: About 180 patients aged 13–18 years treated

for asthma or diabetes in specialty care clinics completed assessments

of demographic characteristics, health literacy, and Internet access

and use. Teens were provided a resource page listing selected publi-

cally available health-related Web sites and asked about perceived ease

of use, perceived usefulness, and intent to use the listed Web sites. The

relationship between demographic characteristics, health literacy, and

online health information use was tested using chi-squared or Fisher’s

exact test. Predictors of intent to use resource page Web sites were

assessed using bivariate and multivariate ordinal logistic regression.

Results: About 92% of participants had adequate health literacy. Over

50% of participants had previously searched online for health infor-

mation. Older age was the only significant predictor of health infor-

mation search. Most teens (79%) reported intent to use at least one

Web site from the resource page at least occasionally within the next 3

months. Higher health literacy (odds ratio [OR] = 6.24, p < 0.01) and

stronger perceived usefulness (OR = 1.74, p = 0.01) were associated

with greater intent for regular use, after controlling for demographic

and Internet access variables. Conclusions: Teens with lower health

literacy searched online for health information as often as peers with

higher literacy, but were less likely to express the intent to use re-

commended sites. Belief in the usefulness of a Web site is the strongest

attitudinal predictor of intended future use.
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Introduction

O
nline health resources have the potential to help teens

with chronic illnesses transition from parental care to

self-management of their conditions. Such Web sites can

provide disease-specific health information, disease

management tools, provider support, and peer support that can en-

gage youths in managing their conditions.1–3 Interactive and enter-

taining Web sites may also be preferable to traditional paper-based

diaries and educational materials.4

While 90% of U.S. teens use the Internet and 30% use the Internet

to find health information,5 little is known about predictors of use in

teens with chronic diseases, a group in great need of health infor-

mation and disease management support. To date, research on

e-health use in adults has found significant correlations with factors

including age, race, education, Internet access, perceived ease of use,

and perceived usefulness.6–13 These relationships, however, are not

fixed for all e-health activities or all populations.14

Another important factor in use of online health resources is

health literacy, defined as ‘‘the degree to which individuals have

the capacity to obtain, process, and understand basic health in-

formation and services needed to make appropriate healthcare

decisions.’’15,16 Research in adults has found that health literacy

limitations are associated with poorer health knowledge, behav-

iors, and outcomes.17–23 Adults’ health literacy also predicts their

use of the Internet for health information. Data from the 2003

National Assessment of Adult Literacy showed that 85% of indi-

viduals with proficient health literacy got information about

health issues from the Internet compared to only 19% of those with

below basic health literacy.19 There are also concerns that Internet

users with limited literacy may get less value from online health

information.24

Little is known about health literacy and other potential cor-

relates of health Internet use by adolescents, particularly among

those with significant healthcare needs. It is possible that pre-

dictors of use in today’s populations of wired teens may differ

meaningfully from those seen in adults. To maximize the benefits

of online health resources for teens with chronic illnesses, we must

learn more about patient factors that affect their use of online

health resources.

In this study, we examined the relationships among health liter-

acy, sociodemographic characteristics, perceptions of health Web

sites, and intent to use online health information in a population of

teens with asthma and diabetes. These conditions were selected in

part because they represent two of the most common chronic con-

ditions facing teens in the United States. Asthma affects over 2
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million U.S. teens, whereas nearly 200,000 teens have been diag-

nosed with diabetes.25,26 In addition to prevalence, these conditions

were selected because they require significant self-management,27,28

and because many public Web sites supporting disease management

of these conditions are currently available.29,30

Methods
SAMPLE

Adolescents aged 13–18 years were recruited from the four asthma

and diabetes specialty care clinics affiliated with Nationwide Chil-

dren’s Hospital (Columbus, Ohio). Patients were excluded if they or

their parent(s) did not have sufficient English communication skill to

provide informed consent for participation, or if no parent was

present to provide informed consent for youths under age 18.

PROCEDURES
One research assistant (RA) recruited participants in all the clinics.

Data collection days for each clinic were determined based on when

asthma and diabetes clinics were held and based on the number of

age-eligible patients scheduled for the clinic session.

All potential participants were approached by the RA in the clinic

waiting room. The RA described the study using a standardized script.

If the patient met the eligibility requirements and the parent and

patient provided the required consent and assent, the RA either con-

ducted the interview at the clinic while the patient waited to see the

doctor, or scheduled a return data collection visit for the youth. If the

patient was called in to see the doctor before the protocol was finished,

data collection was completed during waiting time in the examination

room or after the medical visit. Participants received a gift card as

thanks for their participation. The study was approved by the

Institutional Review Board at Nationwide Children’s Hospital.

SURVEY INSTRUMENTS
Participants completed baseline assessments that measured de-

mographics, health literacy, and Internet access and use. Demo-

graphic information collected included age, race, gender, and zip

code. Percentage of households below the federal poverty level in the

participant’s zip code of residence, based on U.S. Census data, was

used as a proxy for socio-economic status (SES). Participants living

in zip codes with over 10% poverty (75th percentile of the study

population) were categorized as lower SES. Internet use was assessed

using items adapted from the Pew Internet and American Life Sur-

vey.5 These items measured how often and where partici-

pants accessed the Internet, and assessed their activities (e.g.,

e-mail and health information search) while online.

Functional health literacy was measured using the brief

version of test of functional health literacy in adults

(TOFHLA).31–33 Although this tool was designed for adults, a

validation study has shown that the TOFHLA has similar

psychometric properties among adolescents.25 Scores from

the TOFHLA were categorized as inadequate (0–53), mar-

ginal (54–66), or adequate (67–100). Because low health

literacy was rare in our population, we grouped the inade-

quate and marginal groups in a single category of less than adequate,

consistent with previous research.34–36

BRIEF ORIENTATION TO ONLINE RESOURCES
After the baseline data were collected, each participant was given

an Online Health Resource Sheet. Separate sheets were developed for

and provided to teens with asthma and teens with diabetes. Each

resource sheet included disease-specific health information and

disease management support Web sites, and also included general

and teen-specific general health information Web sites (Fig. 1). Sites

listed on the resource sheet were identified by the research team

through a combination of Web searches, lay literature reviews,

government agency recommendations, and personal experience. The

goal was to select a small number of publically available sites with

high face validity from reputable providers. The final list was ap-

proved by asthma and diabetes clinical specialists. All listed Web

sites received HONCode certification from the Health on the Net

(HON) Foundation, an international nongovernmental organization

established to promote high-quality medical and health information

on the Internet.37

The RA verbally explained the resource sheet to each participant

using a standardized script. Participants were then asked about how

they perceived the ease of use and usefulness of the described sites

using items modified from previously validated Technology Accep-

tance Model questionnaires.38,39 The perceived ease of use score was

calculated as the average agreement with the following statements:

the system would be clear and understandable; the system would be

easy to use; the system would be easy to learn; and the system would

be easy to become skillful with. The perceived usefulness score was

similarly calculated using the following three items: the system

would be useful in managing my health; the system would help me

accomplish tasks more quickly; the system would improve my

chances of staying healthy. Patients expressed agreement with these

perceptions using Likert scales anchored by 1 = strongly disagree and

5 = strongly agree.

Finally, intent to use these Web sites in the next 3 months using a

single item which asked, ‘‘Which of these statements best describes

your plans to use online health information sites like the ones

presented today in the next 3 months?’’ The ordered response op-

tions were: I would.‘‘never use one,’’ ‘‘try it once or twice but that’s

all,’’ ‘‘use it occasionally when I have a specific need,’’ or ‘‘use it

regularly.’’

Sample General Health sites
www.WebMD.com

www.CDC.gov
Sample Teen Health Sites
www.kidshealth.org/teen
www.teenhealthfx.com

Sample Disease-Specific (Asthma)
www.airsquare.ca

www.webMD.com/asthma

Sample Disease Specific (Diabetes)
www.childrenwithdiabetes.com

www.diabetes.org

Fig. 1. Sample Web sites from the online health resource sheet.
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FOLLOW-UP ASSESSMENT OF USE
Participants were each given a diary in which to record their use of

online health information, including the sites listed on the resource

sheet, over the subsequent 3 months. The diary pages were for per-

sonal use only and were not collected as part of the study. To mini-

mize patient attrition from the study and maximize patients’

retention of information about their online activity, we made four

follow-up contacts with participants (two telephone calls and two

mailings) reminding them to continue tracking their online health

information use. At 3 months, participants were called and asked to

complete a semi-structured telephone interview describing their use

of health Web sites over the past 90 days. This interview asked spe-

cifically about the Web sites listed on the resource sheet. Participants

were encouraged to refer to the diaries if they had used the diaries. Up

to five attempts were made to contact each participant.

STATISTICAL ANALYSIS
We first determined the health literacy levels in the sample and

tested associations between health literacy and participant charac-

teristics including age, race, gender, health-related Internet use, and

disease (asthma vs. diabetes). Association with health literacy as a

categorical variable (adequate vs. less than adequate) was tested

using a Fisher’s exact test. Associations with literacy as a continuous

variable were tested using the Wilcoxon rank sum test. Nonpara-

metric options were selected because of small cell sizes and skewed

data. Secondly, we examined the relationship between our ordinal

intent to use variable and patient demographics, Internet access,

health literacy, perceived ease of use, and perceived usefulness using

ordinal logistic regression.

Results
We approached 387 youths to participate in the study, 164 youths

with asthma, and 223 youths with diabetes. Twenty-one did not meet

the study inclusion criteria leaving 366 eligible youths. Of these

youths, 186 refused, citing reasons including ‘‘lack of time’’ or ‘‘not

interested.’’ The resulting sample size was 180 with a participation

rate of 49%. Included youths did not differ from refused/excluded

youths by age, gender, or race (data not shown). Teens with asthma

were more likely to participate than teens with diabetes (54% par-

ticipation and 41% participation, respectively, p = 0.01).

HEALTH LITERACY
Overall, 8% of the sample had less than adequate health literacy.

The mean health literacy score was 88.9 with a range of 14–100.

Higher health literacy was associated with being female, White, and

older. Teens with asthma and teens with diabetes had similar levels of

health literacy (Table 1).

USE OF ONLINE HEALTH INFORMATION
Ninety percent of the participants reported ever going online to

surf the Web or to read e-mail and over half (57%) were daily Internet

users (Table 2). Nearly half (48%) went online to find information

about health, diet, or fitness and 20% searched online to find infor-

mation about ‘‘things that are difficult to talk about like depression or

substance use.’’ Use of the Internet for health information did not

vary by disease. Use of online health information also did not vary

significantly by health literacy level. Youth with lower health literacy

were more likely to use the Internet for ‘‘things that are difficult to

talk about .’’ (29% vs. 19%) but this difference did not reach sta-

tistical significance due to the small number of respondents who

reported using the Internet for this purpose. Older teens and girls were

more likely search for health information online.

INTENT TO USE RECOMMENDED ONLINE RESOURCES
After receiving and reviewing the Online Health Resource Sheets,

participants had favorable attitudes toward online health resources.

Perceived ease of use ratings averaged 3.9 (out of 5) and perceived

usefulness ratings averaged 3.5 (also out of 5). Neither perceived ease

of use nor perceived usefulness was significantly associated with

health literacy.

Most teens (62%) planned to access the provided sites ‘‘occasion-

ally, for a specific need’’ and 19% planned to use them ‘‘regularly.’’

Six respondents (3%) said that they would ‘‘never’’ use any of the

Table 1. Sample Description

CHARACTERISTIC NUMBER (%)

MEAN HEALTH
LITERACY

SCORE (SD)

% ADEQUATE
HEALTH

LITERACY

Total 180 88.9 (15.0) 92.2

Age

13 to 15 104 (57.8) 87.4 (15.5)a 92.3

16 to 18 76 (42.2) 91.1 (14.2) 92.1

Gender

Male 90 (50.0) 86.9 (16.8)a 90.0

Female 90 (50.0) 91.0 (14.1) 94.4

Race

White 130 (72.2) 91.1 (12.0) 95.4

Black 36 (20.0) 80.6 (24.5)a 77.8a

Other race 14 (7.8) 90.2 (7.9) 100

Disease

Asthma 89 (49.4) 89.3 (17.7) 93.3

Diabetes 91 (50.6) 88.6 (14.4) 91.2

Socio-economic status

High poverty zip 114 (63.3) 90.3 (13.8) 93.9

Low poverty zip 66 (36.7) 86.6 (16.8) 89.4

aSignificant between group difference ( p < 0.05).

SD, standard deviation.
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suggested Web resources. In bivariate analysis, intentions to use were

significantly associated with greater health literacy, perceived ease of

use and perceived usefulness (Table 3). After controlling for potential

confounding variables, only health literacy (odds ratio [OR] = 6.74;

95% confidence interval [CI] = 2.06–21.97) and perceived usefulness

(OR = 1.85; 95% CI = 1.17–2.92) remained significant. Demographic

factors, condition (asthma vs. diabetes), and Internet access were not

significantly associated with intent to use online health information

resources in any model.

RELATIONSHIP BETWEEN INTENT
AND SELF-REPORTED USE

One hundred twenty-nine of the 180 participants (72%) re-

sponded to the 90-day follow-up telephone interview. Re-

spondents did not differ from nonrespondents on the basis of age,

gender, race, or health literacy. Sixty percent of participants re-

ported using at least one of the recommended sites. Intent to use

was found to be significantly associated with self-reported use. Of

those who had expressed the intention to use the sites ‘‘only once

or twice,’’ 49% reported use. In comparison, those who had in-

tended to use the sites ‘‘occasionally’’ had a 63% use rate, and those

who stated they would use sites regularly had a 79% use rate. Of

the respondents who indicated on the baseline survey that that

they would not use the sites, none reported use in the follow-up

survey.

Discussion
Over 90% of the teens with asthma and diabetes in our study met

the criteria for adequate health literacy. Although there are no other

studies of health literacy in this specific population, other studies

using variations of the TOFHLA in other populations have found

adequate literacy rates among English-speaking adults that have

ranged from 60 to over 90%.21,40,41 We found a significant racial

disparity in that black teens evidenced lower health literacy than

White teens, and this difference was not explained by socioeconomic

status. This finding was consistent with previous research in adults,

which has found independent relationships between health literacy,

race, and socioeconomic status.42,43 Given the relatively small mi-

nority population in our study, additional research will be needed to

explore potential causes.

Table 2. Use of the Internet by Teens with Chronic Illness

% EVER
ACCESS THE
INTERNET

% GOING
ONLINE
DAILY

% LOOKING
FOR INFO

ON HEALTH

% LOOKING
FOR INFO ON

SENSITIVE
HEALTH
ISSUES

Total 89.9 56.7 48.3 19.7

Age

13 to 15 86.5 56.7 34.0a 13.6a

16 to 18 94.7 56.6 68.0 28.0

Gender

Male 87.8 54.4 46.1 12.4a

Female 92.1 58.9 50.6 27.0

Race

White 90.7 53.1 47.3 17.8

Black 88.6 63.9 51.4 25.7

Other

race

85.7 71.4 50.0 21.4

Disease

Asthma 91.0 62.9 43.8 19.1

Diabetes 88.9 50.5 52.8 20.2

High poverty zip

No 88.5 54.4 48.7 19.5

Yes 92.4 60.6 47.7 20.0

Health literacy

Adequate 89.7 56.6 48.8 18.9

Less than

adequate

92.9 57.1 42.9 28.6

aFishers exact test p < 0.05.

Table 3. Correlates of Intent to Use Online Health Resources

PARTICIPANT
CHARACTERISTIC ODDS RATIOa

ADJUSTED ODDS
RATIOb

Health literacy 4.84 (1.67–14.02)c 7.16 (2.18–23.5)c

Perceived usefulness 1.91 (1.34–2.72)a 1.78 (1.12–2.83)a

Perceived ease of use 1.85 (1.26–2.70)a 1.26 (0.78–2.02)

Female gender 1.31 (0.73–2.35) 1.35 (0.73–2.51)

African-American 1.39 (0.66–2.93) 1.44 (0.61–3.37)

Other race 2.25 (0.75–6.76) 1.70 (0.51–5.66)

Age 13–15 1.18 (0.65–2.14) 1.27 (0.65–2.50)

Low SES 1.74 (0.94–3.22) 1.80 (0.92–3.52)

Asthma (vs. diabetes) 0.74 (0.41–1.34) 0.66 (0.35–1.25)

Ever used Internet 0.78 (0.30–2.12) 0.87 (0.30–2.50)

Ever searched for health

info

0.93 (0.52–1.68) 0.78 (0.40–1.51)

aOdds ratio from ordinal logistic regression model including the single

characteristic.
bOdds ratio from ordinal logistic regression model including all listed character-

istics.
cWald chi-squared test p < 0.05.

TEEN ONLINE HEALTH INFORMATION USE

ª M A R Y A N N L I E B E R T , I N C . � VOL. 17 NO. 9 � NOVEMBER 2011 TELEMEDICINE and e-HEALTH 679



Patterns of variations in the rates of Internet use among teens

with chronic illnesses were consistent with patterns found in a

general population survey of adolescents. For example, the per-

centages of teens in our study who reported using the Internet and

who reported using it daily were nearly identical to those found for

teens in the 2005 Pew Internet and American Life Survey.5 Not

surprisingly, the area where Internet use diverged was in the search

for health-related information. We found that 48% of teens in our

study searched for information about health, diet, and physical

fitness compared to only 30% of teens in the national survey. We

found that teens’ use of the Internet to search for online health

information did not differ by gender, race, zip code median income,

or disease. Younger teens, however, were significantly less likely to

seek such information than older teens. This finding is consistent

with developmental research showing that teens do not begin to

take independent responsibility for disease management until mid-

adolescence (ages 15–17).44 Contrary to research in adults, our

analysis did not find a significant relationship between search for

online health information and health literacy. Youths with lower

health literacy are seeking health information online at the same

rate as those with higher literacy.

While health literacy was not associated with self-reported use of

online health information, we found a highly significant relation-

ship between health literacy and intent to use recommended sites in

the near future. Significant bivariate relationships were also seen

between intent to use online health information and perceived ease

of use, and with perceived usefulness. In the multivariate model

only health literacy and perceived usefulness remained signifi-

cantly associated with intent to use. A qualitative analysis of the

information from the telephone interviews conducted for this study

supported the importance of perceived usefulness in the decision to

try and to continue to use online health resources.45 Those who did

not visit any Web sites in the follow-up period cited reasons, in-

cluding lack of need, lack of time, and lack of interest while those

who used Web sites and reported the intention to continue use

described the Web sites they used with words including ‘‘helpful,’’

‘‘useful,’’ and ‘‘informative.’’

Interestingly, demographic and Internet use characteristics

were not significant predictors of intent to use. The lack of race or

income effects in our study is important because much discussion

has revolved around sociodemographic barriers to Internet use,

commonly referred to as the ‘‘digital divide,’’ and whether such

barriers limit the value of Internet-based health tools in health

disparity populations.46–48 We cannot generalize our findings to

the larger population of teens with asthma and diabetes because

the sample of teens in this study all had access to and chose to use

healthcare services in a specialty care clinic; however, the absence

of disparities associated with race or income in our sample sug-

gests that Web-based patient tools may be acceptable to diverse

teens receiving treatment in clinic settings, and hence these

tools are unlikely to exacerbate existing health disparities in such

patients.

LIMITATIONS
Teens in our study may differ from the general population due to

self-selection factors. Teens, or parents of teens, who had low per-

ceived health literacy may have opted to decline participation to

avoid potential discomfort or embarrassment associated with the

literacy assessment process. Such self-selection may have biased our

sample toward higher literacy youths. The exclusion of a small

number of potential participants due to significant English or com-

munication deficiencies also biased the literacy of our sample up-

ward. Additional research is needed to understand the relationship

between health literacy and use of online health resources in broader

populations of teens with more varied health literacy levels. Such

research should also include additional measures of health literacy.

While the TOFHLA is one of the most widely used and validated

measures of functional health literacy, it does not directly measure all

elements of health literacy (e.g., ability to obtain information or

ability to understand oral communication).

Assessment of perceived ease of use and perceived usefulness of

resource sheet Web sites occurred after a verbal description of the

Web sites rather direct exposure to the sites. This is consistent with

much of the counseling or social marketing that patients receive

about online health information. Direct exposure to Web sites or

previous experience with the Web sites (which was not assessed) may,

however, have generated higher or lower perceptions of ease of use

and usefulness. Finally, our study design did not permit the valida-

tion of self-reported use of online health resources. Reported use may

reflect a degree of social desirability bias yielding an over-reporting

of actual use.

This study shows that many teens with asthma and diabetes are

currently using the Internet as a resource for health information and

support. After receiving a verbal description of selected Web sites and

an information sheet, most teens in our study reported the intent to try

recommended health resource Web sites, but their anticipated com-

mitment to become regular users of such sites depended on their health

literacy and their beliefs about the usefulness of the sites. Belief that a

Web site was easy to use was not a significant predicator of intent to

use after controlling for health literacy and perceived usefulness. These

findings suggest that just making a Web site easy to use may not

generate sustained use. Instead, teens with asthma and diabetes are

most likely to intend to use online health resources when they believe

that the Web site will improve their health or healthcare practices and

when they have the underlying skills to be effective users.
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