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Objective: An understanding of the association of health literacy

with patterns related to access and usage of digital technologies

and preferences for sources of health information is necessary

for public health agencies and organizations to appropriately

target channels for health information dissemination. Design: A

cross-sectional telephone survey was conducted in New York

State. Health literacy was assessed using the Morris Single-Item

Screener, a self-report question. A weighted analysis was

conducted utilizing Stata/SE. Participants: The final sample size

of New York State residents used for analysis was 1350.

Results: In general, self-report health literacy did not predict

digital technology use (ie, Internet and smartphone use, text

messaging) but was associated with certain digital activities.

People with low self-report health literacy were less likely to use

search engines (P = .026) but more likely to get health

information from social networking sites (P = .002) and use

health-related phone apps (P = .046). With respect to health

information seeking, those with lower self-report health literacy

reported greater difficulty with their most recent search for

health information. Furthermore, they were more likely to prefer

text messages (P = .013) and radio (P = .022), 2 text-limited

communication channels, to receive health information than

those with higher self-report health literacy. Conclusions: While

self-report health literacy does not appear to influence access to

and use of digital technologies, there is a strong association with

experiences searching for health information and preferences for

health information sources. Public health agencies and

organizations should consider the needs and preferences of

people with low health literacy when determining channels for
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health information dissemination. They should also consider

implementing interventions to develop health

information–seeking skills in populations they serve and prepare

information and materials that are easily accessible and

understandable.
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Adoption of new technologies has become
widespread in recent years. Roughly 85% of Ameri-
can adults use the Internet, and about 90% of Amer-
ican adults own a cell phone, 58% of which are
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smartphones.1 Previously analyzed data show that
numbers are similar in New York State (NYS) for Inter-
net use (85%) and cell phone ownership (90%).2 As dig-
ital technology adoption rates increase, digital sources
have become a popular way to retrieve health informa-
tion. National studies have shown that approximately
72% of Internet users have searched for a health-related
topic online3 and 52% of smartphone owners have
searched for health information using their phone.4 In
NYS, age was the most important predictor for explain-
ing differences in access to and use of technologies such
as the Internet and cell phones; educational attainment
and income were also important predictors for Internet
access and use.2

Originally, there was much concern over variations
in access to technology among different population
groups, now referred to as a first-level digital divide.5

More recently, the focus has been on use of the tech-
nology as opposed to access. Experts now refer to a
second-level divide related to capability of usage and a
third-level divide, which concerns usage outcomes.5,6

There is a growing need to focus on how well individ-
uals are able to understand and utilize health informa-
tion obtained individually through digital sources to
make decisions about their health and health behavior
and to navigate the health care system.7

Health literacy has been defined as “the degree to
which individuals can obtain, process, understand, and
communicate about health-related information needed
to make informed health decisions.”8(p16) Low health
literacy has been found to affect health outcomes and
has been associated with high health system costs.9,10

Having adequate health literacy skills is also crucial
for successful health information seeking, yet research
concerning the association of health literacy and health
information seeking is limited.11 A qualitative study of
patients with arthritis found that those with high health
literacy were more likely to use the Internet for health-
related sources.12 This same study, along with another
study using a national survey of older adults,13 found
that those with low health literacy were less likely to en-
gage in health information–seeking behavior. A recent
review found that only 4 studies have looked specifi-
cally at low health literacy and online health informa-
tion seeking; a summary of results suggest that those
with low health literacy report issues evaluating and
trusting information obtained online.11

eHealth literacy is closely related to health literacy.
It specifically concerns the use of digital technology
for health and has been defined as “the ability to seek,
find, understand, and appraise health information from
electronic sources and apply the knowledge gained
to addressing or solving a health problem.”14 Studies
have found that those with greater eHealth literacy are
more likely to use the Internet and social media for
health information15 and have greater success and bet-

ter outcomes with health information searches online.16

Even among college students, there are many with low
eHealth literacy skills,17 suggesting the need to focus
on skill-building interventions in this area.

Numeracy, often seen as a component of health
literacy, has been defined as “the degree to which
individuals have the capacity to access, process,
interpret, communicate, and act on numerical, quan-
titative, graphical, biostatistical, and probabilistic
health information needed to make effective health
decisions.”18(p375) A national study examined the as-
sociation between numeracy and health information
seeking for young adults; those with lower numeracy
were more likely to report that their most recent health-
related Internet search was both frustrating and took a
lot of effort.19

Given the limited research in this area, there is a need
for studies to more closely examine the link between
health literacy and health information seeking. This re-
lationship is important to understand for public health
departments and organizations to inform best methods
(media channels and technologies) for disseminating
information in a way that makes it accessible to people
of all health literacy levels. Understanding the link be-
tween health literacy, consumer engagement, and com-
munication channels is an important dimension of pub-
lic health policy, programming, and practice. To explore
this association in more detail, the NYS Department of
Health Office of Minority Health and Health Dispari-
ties Prevention, in partnership with the University at
Albany School of Public Health and Bassett Research
Institute, incorporated self-report health literacy ques-
tions into its NYS Media and Technology Use Survey.2

This article addresses the research questions outlined
as follows:

Research Question 1: How is self-report health literacy
associated with the level of access to digital technolo-
gies including computers, the Internet, cell phones,
smartphones, and texting?

Research question 2: How is self-report health literacy
associated with the frequency of engaging in various
Internet and cell phone activities?

Research question 3: How is self-report health literacy
associated with health information–seeking experi-
ences?

Research question 4: How is self-report health liter-
acy associated with preferences for receiving health
information?

● Methods

The NYS Media and Technology Use Survey is a
cross-sectional telephone survey of a sample of NYS
residents, aged 18 years and older. It was created to
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assess the media and technology access of NYS resi-
dents, along with health information–seeking patterns
and preferences. Institutional review board approval
was obtained through the university at Albany Office
of Regulatory and Research Compliance. This study
was considered exempt from full review. More details
can be found in the original study article.2

Sample

We contracted with Siena Research Institute to conduct
the survey. It purchased phone number lists generated
using a random digit dialing methodology from Sur-
vey Sampling International. Random digit dialing was
used for the landline sample to ensure selection of both
listed and unlisted telephone numbers, whereas the cell
phone sample was retrieved from dedicated wireless
telephone exchanges from within NYS.

The aim of the survey was to describe technology
use, health information–seeking patterns, and prefer-
ences for receiving health information among a sam-
ple of NYS residents with oversampling of rural and
Hispanic/Latino populations to facilitate future anal-
yses of these subgroups. These subgroups are prior-
ity populations to the Office of Minority Health and
Health Disparities Prevention due to disparate health
outcomes and a need to develop and disseminate ef-
fective health messages. To ensure a sufficient num-
ber of rural respondents, a component of the landline
sample targeted the 24 NYS counties not situated in
a Metropolitan Statistical Area. Oversampling of His-
panic/Latino respondents was accomplished through
a similar targeted random sampling of landlines in cen-
sus tracts with at least a 20% concentration of His-
panic residents. Some rural and Hispanic/Latino re-
spondents were also identified in the statewide sample
of landlines as well as the cell phone sampling. The
sampling plan from these multiple frames produced
a study population of 1350 adults, with 483 identified
through their cell phones. This article reports on data
from all 1350 people in the sample.

Measures

Although learning about the health literacy skills of
respondents was of interest, the use of a telephone sur-
vey did not allow for the administration of standard
interviewer-administered health literacy tools, such as
the Rapid Estimate of Adult Literacy in Medicine.20 The
Morris Single-Item Literacy Screener (How often do
you need to have someone help you when you read in-
structions, pamphlets, or other written material about a
health topic?)21,22 was used to classify respondents into
lower and higher health literacy groups. This question
has been evaluated as a single-item self-report question

that does a reasonable job of detecting problems read-
ing health information.22 Those who responded some-
times, often, or always were classified as low health liter-
acy (20% of the current study sample) per the suggested
scoring.22

In addition, the survey asked about health informa-
tion seeking including whether individuals have ever
used the Internet to look up health information for
themselves or someone else. Respondents were asked
to think about their most recent Internet search for
health-related information and to indicate their level of
agreement (strongly agree, somewhat agree, somewhat dis-
agree, strongly disagree) with the following statements:
(1) It took a lot of effort to get the information needed;
(2) You felt frustrated during your search for informa-
tion; (3) You were concerned about the quality of infor-
mation; and (4) The information you found was hard
to understand.23 Additional information about the con-
tent of the survey and characteristics of the study pop-
ulation is published elsewhere.2

Analysis

Because of the complex sampling strategy, we con-
ducted a weighted analysis utilizing Stata/SE. For this
sample, we derived weights to adjust for the sam-
pling procedures (which led to some individuals hav-
ing greater or lesser probability of being included in
the survey). We then used a second stage of weight-
ing to adjust the distribution of the sample’s sociode-
mographic characteristics to match the characteristics
of the population of NYS residents aged 18 years and
older. Data were weighted for age, sex, region, rural
status, race, ethnicity, education, and cell phone status.
Data were not weighted for income, and many respon-
dents did not report income. We used χ 2 tests to com-
pare respondent groups and multivariate logistic and
ordinal regressions to run adjusted models. Adjusted
models accounted for the following variables in addi-
tion to self-report health literacy: education, age, sex,
ethnicity, race, survey language, income, employment,
and geographic area.

● Results

With the weighted analysis, there were a similar num-
ber of men (48%) and women (52%) in the sample, and
50% reported being employed. Almost 60% of the sam-
ple was 18 to 49 years of age, and 25% of the sample was
60 years or older. Education levels were almost evenly
distributed among 3 groups: at least a college education
(35%); some college (31%); and a high school education
or less (35%). The sample was diverse by income, with
26% reporting an income under $25 000, 30% reporting
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an income of $25 000 to $49 999, and 23% reporting in-
come greater than $75 000; 21% did not report income.
Just over half of the sample reported living in urban
areas (56%); the rest reported living live in suburban
(33%) or rural (11%) areas. The majority of respondents
were white (65%), with 16% black/African American,
8% Asian, and 10% other/multiple. Seventeen percent
identified that they were of Hispanic, Latino/Latina,
or Spanish origin. Respondents had the opportunity to
take the survey in Spanish, and 4% chose this option.

Education (P < .001), income (P < .001), geographic
area (P < .001), and employment (P = .001) were strong
predictors of self-report health literacy. Having more
years of education, greater income, living in suburban
or rural areas, and being employed were associated
with higher self-report health literacy.

Research question 1: How is self-report of health
literacy associated with the level of access to digital
technologies including computers, the Internet, cell
phones, smartphones, and texting?

A majority of respondents reported having 1 or more
working computers at home (82%) and high-speed
Internet access (93%), and about half reported using
the Internet several times per day (Table 1). While those
with lower self-report health literacy were less likely to
report positive responses to these questions in bivariate
analysis, the statistical differences disappeared with
multivariate analyses. Cell phone ownership was very
common (90%), and many respondents had unlimited
texting plans (79%) and smartphones (63%). For these
cell phone variables, there were no differences by
self-report heath literacy.

Research question 2: How is self-report of health
literacy associated with the frequency of engaging
in various Internet and cell phone activities?

There were a number of differences by self-report
health literacy in the bivariate analyses that were no
longer statistically significant after adjustment for other
demographics. Education and age were often the most
significant predictors, whereas for some activities, fac-
tors such as sex and income were important. Self-report
health literacy remained important for 3 factors. Peo-
ple with lower self-report health literacy were less
likely to use a search engine to find information on-
line (P = .026). They were more likely than people with
higher self-report health literacy to get health informa-
tion from social networking sites (P = .002) and to use
health-related smartphone apps (P = .046). More details
can be viewed in Supplemental Digital Content File 1
(available at: http://links.lww.com/JPHMP/A186).

Research question 3: How is self-report of health
literacy associated with health information–seeking
experiences?

Lower self-report health literacy was a key predictor
for health information–seeking experiences. As seen in
Table 2, differences by self-report health literacy status
were statistically significant for both bivariate and mul-
tivariate analyses for the following variables related to
the most recent search for health information: effort
to get health information (P = .031), frustration with
health information search (P < .001), concern about
quality of health information (P = .015), and difficulty
understanding health information (P < .001).

Research question 4: How is self-report of health
literacy associated with preferences for receiving
health information?

Respondents were also asked about preferences for re-
ceiving health information with the following question:
“This survey is not providing any health information,
but, if an organization like the Department of Health
wanted to provide health information to people in your
community, how would you prefer getting the informa-
tion?” When comparing responses by self-report health
literacy in bivariate analyses, respondents with lower
self-report health literacy had a higher preference for
cell phone text messages (35% vs 18%; P = .001) and a
lower preference for Web sites (34% vs 53%; P = .001).
They were also slightly more likely to prefer TV (45% vs
32%; P = .012) and radio (24% vs 19%; P = .021). When
conducting multivariate analysis, the difference for tex-
ting preference remained. Respondents with lower self-
report health literacy were still more likely to prefer
texting (P = .013). Respondents also remained more
likely to prefer radio (P = .022). Detailed findings can be
viewed in Supplemental Digital Content File 2 (avail-
able at: http://links.lww.com/JPHMP/A187).

● Discussion

On the basis of study results, self-report health literacy
has little impact on access to and use of digital tech-
nology. This finding contradicts other research, as a
study of low-income adults found that people with
low health literacy and numeracy were less likely to
have access to certain digital technologies.24 Another
study of a sample of primary care patients also found
health literacy–related disparities for technology access
and use.25 However, both studies used performance-
based health literacy assessment tools as opposed to
self-report. It may be that the way health literacy is
measured could impact findings or that measures used

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/JPHMP/A186
http://links.lww.com/JPHMP/A187


Health Literacy and Health Information Seeking ❘ 5

TABLE 1 ● Internet and Cell Phone Use and Access by Self-report Health Literacy (N = 1350 Except Where Noted)
(Weighted Estimates)
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Total
(N = 1350)

Lower Health
Literacy

(n = 250)

Higher Health
Literacy

(n = 1095) Unadjusted Pa Adjustedb Pa

One or more working computers at home: Yes 82% 70% 85% <.001 .711
Broadband access (n = 1093): Yes 93% 89% 94% .065 .249
Internet use .003 .218

Several times a day 53% 40% 56%
Once a day 12% 11% 12%
Less than once per day 21% 29% 19%
Never 15% 20% 14%

Have cell phone: Yes 90% 88% 90% .388 .409
Unlimited texting (n = 1197): Yes 79% 79% 79% .973 .938
Cell a smartphone (n = 1197): Yes 63% 59% 64% .314 .963

aP values in bold text represent statistically significant differences.
bAdjusted for education, income, employment, sex, age, race, ethnicity, geographic area, and survey language.

TABLE 2 ● Experiences With Most Recent Search for Health Information by Self-report Health Literacy (N = 1350)
(Weighted Estimates)
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Total
(N = 1350)

Lower Health
Literacy

(n = 250)

Higher Health
Literacy

(n = 1095) Unadjusted Pa Adjustedb Pa

Q14. Ever used the Internet to look
for health information for yourself
or someone else?

70% 60% 73% .002 .731

Q15a. It took a lot of effort to get the
information you needed

<.001 .031

Strongly agree 8% 16% 7%
Somewhat agree 23% 38% 20%
Somewhat disagree 30% 23% 21%
Strongly disagree 39% 23% 42%

Q15b. You felt frustrated during your
search for the information

<.001 <.001

Strongly agree 8% 19% 6%
Somewhat agree 17% 30% 14%
Somewhat disagree 25% 24% 25%
Strongly disagree 51% 27% 56%

Q15c. You were concerned about the
quality of the information

.006 .015

Strongly agree 19% 28% 17%
Somewhat agree 35% 43% 33%
Somewhat disagree 22% 13% 24%
Strongly disagree 24% 15% 25%

Q15d. The information you found was
hard to understand

<.001 <.001

Strongly agree 5% 14% 4%
Somewhat agree 15% 41% 10%
Somewhat disagree 27% 26% 28%
Strongly disagree 52% 19% 59%

aP values in bold text represent statistically significant differences.
bAdjusted for education, income, employment, sex, age, race, ethnicity, geographic area, and survey language.
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assess different skills, suggesting that additional work
is needed to better understand this relationship.

Our findings also demonstrate that Internet and cell
phone activities mainly varied by age and education,
with a few exceptions. Those with lower self-report
health literacy were less likely to report using search en-
gines to find information online. Also of interest is that
the lower self-report health literacy group was more
likely to get health information from a social network-
ing site as well as use a health-related app on a smart-
phone. We could find no other studies that looked at the
link between health literacy and engagement in some
of the activities included in our list, such as Facebook.
Thus, these results are of great value to public health
organizations.

While there has been a decrease in the digital di-
vide with respect to access, there is evidence that there
is a growing digital divide regarding skills and what
people do with the information.26 Our study results
clearly support this. It appears that respondents have
varying experiences when seeking health information
online; while many are able to get health information
when wanted and had a fairly easy time with health
information searches, others are not as successful. Self-
report health literacy was a key explanatory factor. The
fact that health literacy remains significant even when
accounting for traits such as income and education sug-
gests that it is an important and unique component to
consider.

When asked about receiving health information
from organizations, those with lower self-report health
literacy were more likely to prefer radio and text mes-
sages and slightly more likely to prefer television, chan-
nels that use limited text to provide information. While
there was a lower preference for Web sites in the bi-
variate analysis, this difference disappeared when con-
trolling for other factors. However, a number of studies
show that Web site text can be quite complex,27-29 so en-
suring that Web sites are easy to use and understand is
an important consideration.

Of interest is the finding that those with self-report
health literacy are more likely to prefer getting health
information from text messages. Our study findings are
consistent with others such as one conducted by the
Pew Research Center, which found that text messag-
ing is widely used across a broad range of ethnicities,
income, and age groups.30 Text messages use plain lan-
guage and short sentences to organize information.31,32

This preference may also be attributed to reliance on
informal sources such as family and friends and the in-
teractive nature of texting.32 Text messages have been
identified and utilized in clinical interventions as both
feasible and appropriate for populations with lower
health literacy.33,34 Findings may also indicate a pref-
erence for receiving information directly rather than

having to search for it. This is important to consider for
public health departments and organizations. It is also
possible that there is a difference in perception regard-
ing the quality of information; perhaps, information re-
ceived directly from an organization to a phone is seen
as more credible that information searched for individ-
ually online. Some research has found that those with
low health literacy are more likely to share cell phones,
so they may not get the messages.34 In our study, of the
people who did not have their own cell phone, only 10
(6%) reported it was because they shared a phone with
someone in their household, and of these, 3 had low
health literacy.

This finding is useful in that text messaging is read-
ily retrievable and has instant connectivity. In addition,
applications such as WhatsApp allow for the exchange
of messages at no cost. This is particularly beneficial for
lower-income populations. The BBC World Service of-
fers examples of how such technology can be useful for
public health. Recently, they partnered with WhatsApp
mobile technology to provide audio, text message
alerts, and images to help people get public health in-
formation about Ebola in West Africa.35 They also part-
nered with the app Viber to provide safety information
to people affected by the Nepal earthquake.36

Our findings inform a number of practices relevant
to public health organizations, including federal agen-
cies, state health agencies, and local health depart-
ments. When designing media campaigns, organiza-
tions may do better to implement their media cam-
paigns using an array of channels (ie, not just social
media). Further qualitative work may be useful to ex-
plore these preferences in depth. Intervention success
may be impacted by health literacy as well. The use of
digital technologies (ie, the Internet, phone apps, text
messages) to deliver health information and engage
people in interventions is becoming more common.37-39

The Internet is especially popular as an intervention
tool as it can be accessed on various devices including
desktops, laptops, smartphones, and tablets.38,40 Ensur-
ing that people of all health literacy (and eHealth lit-
eracy) levels have access to such technology and feel
confident using it is important.

It is also important to consider that messages must
be designed with the knowledge that health literacy
can impact understanding regardless of which tech-
nology or media channel is used. A recent report sug-
gests using “universal precautions” when communi-
cating with patients in a health care setting. Universal
precautions are typically defined as “specific actions
taken to minimize risk for everyone when it is unclear
which patients may be affected.”41 Similar precautions
should be taken when communicating with the public
about health. Regardless of the medium used to con-
vey the information (Web site, television, radio, etc), it is
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important to ensure that the messages are presented in
a simple, clear, and consistent way. For example, proper
organization of relevant information, the use of visual
aids, and the elimination of jargon are specific strate-
gies that can be employed to achieve the goal of making
health information accessible, useful, and understand-
able to the entire population.42 More work is needed
to better understand which strategies are most effec-
tive when disseminating information at the population
level.

While this study presents important findings, poten-
tial methodological limitations include bias due to se-
lective sampling and/or participation and due to error
in measurement of key concepts. With respect to sam-
pling, the validity of results was supported by employ-
ing sampling frames for both landlines and cell phones
and using a random process for sampling phone num-
bers. Sampling weights were derived both to correct
for the complex sampling design and to align the study
population with the sociodemographic composition of
the adult NYS population, thereby compensating for
different levels of participation by sociodemographic
subgroups. In these analyses, health literacy is based
on self-report in response to a single question. As de-
scribed in the “Methods” section, the Morris Single-
Item Literacy Screener was utilized. One limitation as-
sociated with using a single-item literacy screen is the
potential for false-negatives, due to respondents not
understanding the question, feeling ashamed, or not
recognizing that they need help with reading.22 Nev-
ertheless, the Morris Single-Item Literacy Screener and
other self-report questions have been used in other state
surveys43 and allow for the evaluation of health literacy
for larger samples.

Although there are a number of new and unique
digital channels to reach people with, health liter-
acy must be considered when public health depart-
ments and organizations are planning health infor-
mation dissemination strategies. Our results provide
important insight into the relationship between self-
report health literacy, digital technology use, and health
information seeking. Strategies that focus on making
the experience of health information seeking easier,
more useful, and generally more positive, especially
for those with lower health literacy, may help miti-
gate the effects of negative long-term health outcomes
associated with lower health literacy. With evolving
technologies constantly creating new ways of get-
ting health information, the demands required to use
and understand these information sources will also
be changing.44 Even individuals with higher health
literacy may need to learn new skills, require addi-
tional support, or could be overwhelmed at times.45,46

Continuing to develop and evaluate new strategies
through additional research is critical to improving the

dissemination of health information by public health
organizations.

REFERENCES

1. Fox S, Rainie L. The Web at 25 in the U.S.: How the Internet Has
Woven Itself Into American Life. Pew Research Internet Project.
Washington, DC: Pew Research Center; 2014.

2. Manganello J, Gerstner G, Pergolino K, Graham Y, Strogatz
D. Media and technology access, use, and preferences for re-
ceiving health information among New York State residents.
JMIR Public Health Surveill. doi:10.2196/publichealth.4442.

3. Fox S, Duggan M. Health Online 2013. Pew Research Internet
Project. Washington, DC: Pew Research Center; 2013. http:
//www.pewinternet.org/2013/01/15/health-online-2013.
Accessed July 10, 2015.

4. Fox S, Duggan M. Mobile Health 2012. Pew Research Inter-
net Project. Washington, DC: Pew Research Center; 2012.
http://www.pewinternet.org/2012/11/08/mobile-health-
2012. Accessed July 10, 2015.

5. Wei KK, Teo HH, Chan HC, Tan BCT. Conceptualizing and
testing a social cognitive model of the digital divide. Inform
Syst Res. 2011;22(1):170-187.

6. Zach L, Dalrymple PW, Rogers ML, Williver-Farr H. Assess-
ing Internet access and use in a medically underserved popu-
lation: implications for providing enhanced health informa-
tion services. Health Inform Libr J. 2012;29(1):61-71.

7. Benigeri M, Pluye P. Shortcomings of health information on
the Internet. Health Promot Int. 2003;18(4):381-386.

8. Berkman ND, Davis TC, McCormack LA. Health literacy:
what is it? J Health Commun. 2010;15:9-19.

9. Haun JN, Patel NR, French DD, Campbell RR, Bradham
DD, Lapcevic WA. Association between health literacy and
medical care costs in an integrated healthcare system: a re-
gional population based study. BMC Health Serv Res. 2015;
15:249.

10. Howard DH, Gazmararian J, Parker RM. The impact of low
health literacy on the medical costs of Medicare managed
care enrollees. Am J Med. 2005;118(4):371-377.

11. Diviani N, van den Putte B, Giani S, van Weert JCM. Low
health literacy and evaluation of online health information:
a systematic review of the literature. J Med Internet Res.
2015;17(5):e112.

12. Ellis J, Mullan J, Worsley A, Pai N. The role of health
literacy and social networks in arthritis patients’ health
information-seeking behavior: a qualitative study. Int J Fam
Med. 2012;2012:397039.

13. Levy H, Janke AT, Langa KM. Health literacy and the
digital divide among older Americans. J Gen Intern Med.
2015;30(3):284-289.

14. Norman CD, Skinner HA. eHealth literacy: essential skills for
consumer health in a networked world. J Med Internet Res.
2006;8(2):e9.

15. Tennant B, Stellefson M, Dodd V, et al. eHealth literacy and
Web 2.0 health information seeking behaviors among baby
boomers and older adults. J Med Internet Res. 2015;17(3):e70.

16. Neter E, Brainin E. eHealth literacy: extending the digital
divide to the realm of health information. J Med Internet Res.
2012;14(1):e19.

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

http://www.pewinternet.org/2013/01/15/health-online-2013
http://www.pewinternet.org/2013/01/15/health-online-2013
http://www.pewinternet.org/2012/11/08/mobile-health-2012
http://www.pewinternet.org/2012/11/08/mobile-health-2012


8 ❘ Journal of Public Health Management and Practice

17. Stellefson M, Hanik B, Chaney B, Chaney D, Tennant B,
Chavarria EA. eHealth literacy among college students: a
systematic review with implications for eHealth education. J
Med Internet Res. 2011;13(4):e102.

18. Golbeck AL, Ahlers-Schmidt CR, Paschal AM, Dismuke SE.
A definition and operational framework for health numeracy.
Am J Prev Med. 2005;29(4):375-376.

19. Manganello JA, Clayman ML. The association of understand-
ing of medical statistics with health information seeking and
health provider interaction in a national sample of young
adults. J Health Commun. 2011;16:163-176.

20. Davis TC, Long SW, Jackson RH, et al. Rapid estimate of
adult literacy in medicine: a shortened screening instrument.
Fam Med. 1993;25(6):391-395.

21. Chew LD, Bradley KA, Boyko EJ. Brief questions to iden-
tify patients with inadequate health literacy. Fam Med.
2004;36(8):588-594.

22. Morris NS, MacLean CD, Chew LD, Littenberg B. The Single
Item Literacy Screener: evaluation of a brief instrument to
identify limited reading ability. BMC Fam Pract. 2006;7(1):21.

23. National Cancer Institute. What does HINTS tell us
about . . . cancer communication. http://hints.cancer.gov/
topic.aspx?section=Cancer+Communication. Accessed July
10, 2015.

24. Jensen JD, King AJ, Davis LA, Guntzviller LM. Utilization of
internet technology by low-income adults: the role of health
literacy, health numeracy, and computer assistance. J Aging
Health. 2010;22(6):804-826.

25. Bailey SC, O’Conor R, Bojarski EA, et al. Literacy disparities
in patient access and health-related use of Internet and mo-
bile technologies [published online head of print November
2, 2014]. Health Expect. doi:10.1111/hex.12294.

26. van Deursen A, van Dijk J. Internet skills and the digital
divide. New Media Soc. 2011;13(6):893-911.

27. Eltorai AE, Han A, Truntzer J, Daniels AH. Readability of
patient education materials on the American Orthopaedic
Society for Sports Medicine website. Phys Sportsmed.
2014;42(4):125-130.

28. Sharma N, Tridimas A, Fitzsimmons PR. A readability as-
sessment of online stroke information. J Stroke Cerebrovasc
Dis. 2014;23(6):1362-1367.

29. Walsh TM, Volsko TA. Readability assessment of
internet-based consumer health information. Respir Care.
2008;53(10):1310-1315.

30. Smith A. Americans and text messaging. http:
//www.pewinternet.org/files/old-media/Files/Reports/
2011/Americans%20and%20Text%20Messaging.pdf. Pub-
lished 2011. Accessed July 10, 2015.

31. US Department of Health and Human Services. Plain
language: a promising strategy for clearly communicat-
ing health information and improving health literacy.
Rockville, MD: Office of Disease Prevention and Health Pro-
motion. http://www.health.gov/communication/literacy/
plainlanguage/IssueBrief.pdf. Accessed July 10, 2015.

32. Gaglio B, Glasgow RE, Bull SS. Do patient preferences for
health information vary by health literacy or numeracy? A
qualitative assessment. J Health Commun. 2012;17:109-121.

33. Ahlers-Schmidt CR, Ablah E, Rogers N, et al. Low-income
urban Latino parents’ perceptions of immunization text re-
minders. Ethn Dis. 2014;24(2):229-235.

34. Poorman E, Gazmararian J, Elon L, Parker R. Is health literacy
related to health behaviors and cell phone usage patterns
among the text4baby target population? Arch Public Health.
2014;72(1):13.

35. BBC launches WhatsApp Ebola service. BBC News.
2014. http://www.bbc.com/news/world-africa-29573964.
Accessed July 10, 2015.

36. Lichterman J. In earthquake-ravaged Nepal, the BBC is
using messaging app Viber to share information and safety
tips. http://www.niemanlab.org/2015/04/in-earthquake-
ravaged-nepal-the-bbc-is-using-messaging-app-viber-to-
share-information-and-safety-tips. Published 2015. Accessed
July 10, 2015.

37. Eng TR. The eHealth Landscape: A Terrain Map of Emerging In-
formation and Communication Technologies in Health and Health
Care. Princeton, NJ: Robert Wood Johnson Foundation; 2001.
http://www.hetinitiative.org/media/pdf/eHealth.pdf.
Accessed July 10, 2015.

38. Korda H, Itani Z. Harnessing social media for health pro-
motion and behavior change. Health Promot Pract. 2013;14(1):
15-23.

39. Neiger BL, Thackeray R, Van Wagenen SA, et al. Use of
social media in health promotion: purposes, key perfor-
mance indicators, and evaluation metrics. Health Promot
Pract. 2012;13(2):159-164.

40. Volkman JE, Luger TM, Harvey KLL, et al. The National
Cancer Institute’s Health Information National Trends Sur-
vey [HINTS]: a national cross-sectional analysis of talking to
your doctor and other healthcare providers for health infor-
mation. BMC Fam Pract. 2014;15:111.

41. DeWalt D, Callahan L, Hawk V, et al. Health Literacy Universal
Precautions Toolkit. Rockville, MD: Agency for Healthcare Re-
search and Quality; 2010. http://www.nchealthliteracy.org/
toolkit/Toolkit.pdf. Accessed July 10, 2015.

42. Centers for Disease Control and Prevention. Simply put:
a guide for creating easy-to-understand materials. http:
//www.cdc.gov/healthliteracy/pdf/Simply Put.pdf. Pub-
lished 2009. Accessed July 10, 2015.

43. Sentell T, Zhang W, Davis J, Baker KK, Braun KL. The
influence of community and individual health literacy on
self-reported health status. J Gen Intern Med. 2014;29(2):
298-304.

44. Institute of Medicine. Health Literacy, eHealth, and Com-
munication: Putting the Consumer First: Workshop Summary.
Washington, DC: National Academies Press; 2009.

45. US Department of Health and Human Services. Quick
guide to health literacy fact sheet: health literacy and
health outcomes. http://www.health.gov/communication/
literacy/quickguide/factsliteracy.htm. Accessed July 10,
2015.

46. Abrahamson JA. Capsule commentary on Sentell et al.,
the influence of community and individual health liter-
acy on self-reported health status. J Gen Intern Med. 2013;
29(2):360.

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

http://hints.cancer.gov/topic.aspx?section=Cancer+Communication
http://hints.cancer.gov/topic.aspx?section=Cancer+Communication
http://www.pewinternet.org/files/old-media/Files/Reports/2011/Americans%20and%20Text%20Messaging.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2011/Americans%20and%20Text%20Messaging.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2011/Americans%20and%20Text%20Messaging.pdf
http://www.health.gov/communication/literacy/plainlanguage/IssueBrief.pdf
http://www.health.gov/communication/literacy/plainlanguage/IssueBrief.pdf
http://www.bbc.com/news/world-africa-29573964
http://www.niemanlab.org/2015/04/in-earthquake-ravaged-nepal-the-bbc-is-using-messaging-app-viber-to-share-information-and-safety-tips
http://www.niemanlab.org/2015/04/in-earthquake-ravaged-nepal-the-bbc-is-using-messaging-app-viber-to-share-information-and-safety-tips
http://www.niemanlab.org/2015/04/in-earthquake-ravaged-nepal-the-bbc-is-using-messaging-app-viber-to-share-information-and-safety-tips
http://www.hetinitiative.org/media/pdf/eHealth.pdf
http://www.nchealthliteracy.org/toolkit/Toolkit.pdf
http://www.nchealthliteracy.org/toolkit/Toolkit.pdf
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
http://www.health.gov/communication/literacy/quickguide/factsliteracy.htm
http://www.health.gov/communication/literacy/quickguide/factsliteracy.htm



