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Abstract

There is a need to investigate which health information sources are used and trusted by people
with limited health literacy to help identify strategies for addressing knowledge gaps that can
contribute to preventable illness. We examined whether health literacy was associated with
people’s use of and trust in a range of potential health information sources. Six hundred
participants from a GfK Internet survey panel completed an online survey. We assessed health
literacy using the Newest Vital Sign, the sources participants used to get health information, and
the extent to which participants trusted health information from these sources. We performed
multivariable regressions, controlling for demographic characteristics. Lower health literacy was
associated with lower odds of using medical websites for health information and with higher
odds of using television, social media, and blogs or celebrity webpages. People with lower health
literacy were less likely to trust health information from specialist doctors and dentists, but more
likely to trust television, social media, blogs/celebrity webpages, friends, and pharmaceutical
companies. People with limited health literacy had higher rates of using and trusting sources
such as social media and blogs, which might contain lower quality health information compared
to information from healthcare professionals. Thus, it might be necessary to enhance the public’s
ability to evaluate the quality of health information sources. The results of this study could be
used to improve the reach of high quality health information among people with limited health
literacy and thereby increase the effectiveness of health communication programs and

campaigns.
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Introduction

Seeking, understanding, and using health information is critical to health decision
making. Information about health problems, self-care, and illness prevention can increase
understanding of personal risk factors and preventive strategies, and thereby help individuals
improve their health outcomes (Brashers, Goldsmith, & Hsieh, 2002; Benigeri & Pluye, 2003).
Health information also helps patients understand their diagnosis, decide on treatments, predict
their prognosis (Brashers et al., 2002), and cope with illness (Lambert & Loiselle, 2007). With
this in mind, health professionals develop interventions and campaigns to modify attitudes,
increase service use, and promote health behaviors (Poinhos et al., 2017; Geana, Greiner, Cully,
Talawyma, & Daley, 2012). However, people with limited health literacy benefit less from the

available health information (Kandula et al., 2009).

The Institute of Medicine (2004) defines health literacy as the ability to “obtain, process,
and understand basic health information and services needed to make appropriate health
decisions” (p. 32). Approximately 36% of U.S. adults (77 million people) have basic or below
basic health literacy (U.S. Department of Health and Human Services, 2008). Having adequate
health literacy means, in part, being able to apply health literacy skills to health-related materials
such as prescriptions, appointment cards, and medicine labels (Parker, Baker, Williams, & Nurss,
1995). Compared to individuals with adequate health literacy, people with limited health literacy
have more difficulty understanding and applying health information (Geana et al., 2012), with
negative consequences for their health (Berkman, Sheridan, Donahue, Halpern, & Crotty, 2011).
For example, those with limited health literacy have worse self-perceived health status (Toci et

al., 2014) and higher rates of hospitalization and death (Wu et al., 2013). Limited health literacy
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is also a barrier to the success of health education programs and health communication

campaigns (Livaudais-Toman, Burke, Napoles, & Kaplan, 2014).

Most theoretical frameworks for understanding health literacy identify the process of
using information as a key component of health literacy and posit that compared to people with
adequate health literacy, people with limited health literacy have more barriers in using accurate
health information (Institute of Medicine, 2004; Baker, 2006; Manganello, 2008; Nutbeam,
2008; Serensen et al., 2012; Squiers, Peinado, Berkman, Boudewyns, & McCormack, 2012).
Serensen and colleagues’ (2012) integrated model of health literacy illustrates the proximal and
distal factors influencing health literacy and the pathways linking health literacy to health
outcomes. One of the four core competencies that they theorize contribute to health literacy is the
ability to access health information (seeking, finding, and obtaining health information); the
other competencies are understanding, applying, and appraising health information. The Health
Literacy Skills (HLS) conceptual framework also integrates theoretical and empirical work
identifying determinants, mediators and outcomes of health literacy. It too identifies information
seeking skills, including Internet-navigation skills and print literacy as crucial components of
health literacy. The extent to which people lack these skills interacts with the health literacy
demand of the source, or how difficult it is to use and understand the information source to
predict message comprehension (Squiers et al., 2012). In sum, information seeking behavior,
including the skills that enable people to find and select the most relevant and highest quality
information sources are thought to be central to the processes by which health literacy affects

health outcomes.

While limited primarily to convenience samples, empirical research supports the notion

that health literacy is related to information source use. Having lower health literacy has been
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associated with less use of Internet for health information among specific sub-populations such
as older adults, parents of children with health conditions, adolescents, pregnant women, and
African Americans (Cutilli, Simko, Colbert, & Bennett, 2018; Sheng & Simpson, 2013; Fagnano
et al., 2012; Knapp et al., 2010; Shieh et al., 2009; Ghaddar, Valerio, Garcia, & Hansen, 2012;
McCleary-Jones et al., 2013). Previous studies have also explored sources other than the Internet
to examine the relationship between health literacy and source use. Lower health literacy
correlates with less use of doctors/healthcare providers, books, newspapers, magazines, family,
and friends, but more use of television and radio for health information (Koo, Krass, & Aslani,
2006; Zoellner, Connell, Bounds, Crook, & Yadrick, 2009; Fagnano et al., 2012; Cutilli et al.,
2018; Weiss, Reed, & Kligman, 1995; Kutner, Greenburg, Jin, & Paulsen, 2006). While the
patterns of results have varied to some degree across samples, findings indicate that people with
limited health literacy appear to be not using health information as widely as their higher literacy
counterparts, perhaps preferring non-print sources. In order to develop health messages that
reach people with lower health literacy, it would be helpful to better understand which sources

these individuals are most likely to use and trust.

The goal of the present research is to better understand the patterns of information source
use and trust among people with different levels of health literacy. This will provide insight into
the real-world consequences of limited health literacy on information source access. It will also
contribute to developing theory by helping generate hypotheses about which aspects of the media
environment interact with limited health literacy to impact information seeking and health
knowledge. It will help practitioners ‘meet people where they are at’ by delivering health
messages through sources that are used most frequently by people with limited health literacy, as

well as increasing the acceptance of high quality sources to reach this population. Finally, to
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improve information use from these sources, it would be useful to understand barriers people
with lower health literacy face in using sources that are more commonly used by their

counterparts with higher literacy. Lack of trust in a source may be such a barrier.

Both theory and empirical research have focused on trust as a barrier to message use,
integration, or acceptance rather than source access. Trust is a mediator between health literacy
and health outcomes in the HLS (Squiers et al., 2012). Empirical work demonstrates that people
tend to shape their attitudes, beliefs, and behaviors based on health information from the sources
they trust (Clayman, Manganello, Viswanath, Hesse, & Arora, 2010). Not many studies have
explored the associations between health literacy and people’s levels of trust in health
information sources; however, those that have indicate that trust in health information sources
may vary by a person’s health literacy level (Fagnano, Halterman, Conn, & Shone, 2012;
Lubetkin, Zabor, Isaac, Brennessel, Kemeny, & Hay, 2015; Paige, Krieger, & Stellefson, 2017).
Previous studies show that trust in Internet sources is associated with greater use of those sources
(Lemire, Par¢, Sicotte, & Harvey, 2008; Lee, Yang, & Tsai, 2012; Sheng & Simpson, 2015).
Trust may also be a mediator of the relationship between health literacy and choice of health

information sources.

Study Purpose and Research Questions

Although prior research shows that health literacy is associated with use of health
information sources, few studies have examined the relationship between health literacy and use
of and trust in health information sources with a nationally representative sample, included a
broad array of sources, or differentiated among the wide variety of Internet sources. This paper

fills these gaps. Specifically, we tested the associations between people’s health literacy and their
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use of and trust in various sources and examined whether health literacy was indirectly
associated with use of a given source through trust in that source. The results of this study could
be used to improve the reach of health information among people with limited health literacy and
thereby increase the effectiveness of health communication programs and campaigns. Based on

the literature above, we proposed the following research questions:

1. Do people’s use of health information sources differ based on their health literacy levels?
2. Do people’s trust in health information sources differ based on their health literacy levels?

3. Is health literacy indirectly associated with use of a given source through trust in that source?

Methods

Participants

Data for the present analyses were from a larger study designed to examine differences in
health information seeking behavior between rural and metropolitan residents. Because this
paper does not focus on comparing rural and metropolitan populations, the design of the main
study is described briefly. Recruitment and data collection were conducted by GfK (formerly
Knowledge Networks) from February to April 2017. GfK maintains a standing representative
panel of 55,000 individuals. These individuals were invited into the panel by post mail
invitations. GfK provides Internet-enabled devices if needed. GfK sent email invitations to 1066
KnowledgePanel members; 618 (57.9%) completed the survey. Responses for 18 participants
were dropped because they met two or more of the following criteria for inattentive responding:
(1) completed the survey in less than 8 minutes (median time to completion was 32 minutes), (2)

marked identical responses on more than 4 grids that contained one or more items that were
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worded in the direction opposite to the others, (3) failed on both of the survey validation items
(asking participants to select “somewhat agree” for one item and “somewhat disagree” for the
other item), and (4) gave different answers to a repeated factual question. Thus, we included a
final sample of 600 participants in our data analyses. The study was approved by the University

at Buffalo’s Institutional Review Board.

Measures

Health Literacy

We administered the Newest Vital Sign (NVS) to assess participants’ health literacy
(Weiss et al., 2005). We selected NVS as our health literacy measure because it is an objective
(i.e. a test with questions that have a single correct answer) rather than subjective (i.e., a self-
reported survey) assessment (Weiss et al., 2005). The latter are not an accurate assessment of
people’s true ability to understand and apply health information (Logan & Siegel, 2017). The
NVS is shown to yield reliable and valid scores among global populations across age,
race/ethnicity, and health conditions (Shealy & Threatt, 2016). In addition, compared to other
commonly used health literacy instrument such as the Test of Functional Health Literacy in
Adults (TOFHLA) and the Rapid Estimate of Adult Literacy in Medicine (REALM), the NVS
has a higher feasibility to adapt in our online survey. The NVS can be administered much more
quickly than TOFHLA (Weiss et al., 2005). The REALM is based on word pronunciation so it
could not be adapted to an online survey format. Moreover, the NVS is a reliable and accurate
measure of health literacy with high sensitivity (more sensitive than the TOFHLA) for detecting

individuals with limited health literacy (Weiss et al., 2005). The NVS contains a mock-up of an
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ice-cream nutrition label and asks participants six open-ended questions based on the information
on the label. Answers to each answer were scored as correct (coded as 1) or incorrect (including
missing items; coded as 0), yielding a score from 0 to 6. Higher health literacy scores indicate

higher health literacy levels.

Information Use and Trust

We examined participants’ self-reported use of 25 different health information sources
(see Table 1 for a complete list) with the question, “Do you get health information from the
following sources? [Yes/No].” We assessed the extent to which they trusted the health
information from each source with the question, “How much do you trust health information
from the following sources? [Not at all, Some, Quite a bit, A great deal].” We created the list of
25 health information sources and the measures of use of and trust in these sources; the list was
adapted from the Health Information National Trends Survey (National Cancer Institute, 2017)
and the Pew Research Center (2008, 2013). Some sources (€.g., newspapers, magazines) are
accessible both online and in printed materials, but we did not separately assess these two forms

(i.e. asking whether participants get health information from printed and digital newspapers).

Demographics

Demographics included residence status (metro, non-metro), sex, age, annual income
(<$25k, $25k to <§50k, $50k to <§75k, $75k to <§100k, $100k to <§125k, $125k and up),
race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, and non-Hispanic Other),
and education (less than high school, high school, some college, and Bachelor’s degree and
above). Residence status was based on whether or not participants’ location of primary residence

was located in a Core Based Statistical Area (CBSA).
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Data Analysis

We applied survey weights provided by GfK for all analyses. The samples were weighted
using the geodemographic benchmarks from the Current Population Survey (CPS) information
released in March 2017 (U.S. Census Bureau & U.S. Bureau of Labor Statistics, 2017) so that
the analyses reported here are representative of the non-institutionalized, adult U.S. population.
We used t-tests, ANOVAs and Pearson correlations to test for differences in health literacy as a
function of demographic characteristics. We used multiple logistic regressions to test whether
use of each health information source differed by health literacy. Similarly, we used multiple
linear regressions to examine whether trust in each health information source differed by health
literacy. We conducted separate regressions for each health information source, controlling for
metro status, sex, age, income, race/ethnicity, and education using Stata 14. Finally, we tested
whether there were indirect effects of health literacy on source use through trust for sources with

bootstrap estimates (Bollen & Stine, 1990) using Mplus 7.

Results

Participants’ ages ranged from 18 to 89 (M=47.32, SD=16.47). The majority (64.98%)
were non-Hispanic White. About one-third had a Bachelors’ degree or higher (30.95%). See
Table 1 for weighted percentages of participants’ demographics. Participants’ mean health
literacy score was 4.74 (SD=1.61) out of 6. Slightly less than half of the participants (48.1%)
answered all questions on the NVS correctly. About a fifth of participants (20.2%) scored equal
to or below 3, indicating “high likelihood” or “possibility of limited literacy” (Weiss et al.,

2005). Health literacy differed by race/ethnicity [F(3,593)=9.96, p<.001]; health literacy was
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higher among the Non-Hispanic White participants (M=5.15, SD=1.45) than Hispanic (M=4.00,
SD=1.35, p<.001) or Non-Hispanic Black participants (M=3.49, SD=1.41, p<.001), but not
Non-Hispanic Other participants (M=4.68, SD=1.28, p=.875). The difference between Hispanic
and non-Hispanic Black participants was not significant (p=.548). Health literacy was positively
associated with income (r=.30, p<.001) and education (r=.28, p<.001), but not age (r=-.06,
p=.180). Health literacy scores did not differ significantly between metro/non-metro residents

(p=.889) or men and women (p=.783).

As shown in Figure 1, the majority of the sample reported using their primary care
providers (90.22%), family (76.98%), medical websites (76.27%), nurses (74.10%), online
search engines (72.63%), and specialist doctors (71.77%) as sources for health information. The
least common sources were veterinarians (4.04%), other companies or corporations (7.52%),
religious organizations and leaders (9.14%), blogs or celebrity webpages (9.66%), health fairs

(11.07%), and radio (17.31%).

As shown in Table 3, participants reported trusting information from specialist doctors
(M=3.38, SD=0.73), primary care providers (M=3.30, SD=0.75), and nurses (M=3.04, SD=0.76)
the most. For the most trusted source, specialist doctors, more than half of the participants
(51.81%) reported that they trusted health information from their specialist doctors “a great
deal”. Participants trusted companies or corporations other than pharmaceutical companies
(M=1.69, SD=0.71), blogs or celebrity webpages (M=1.71, SD=0.81), and social media
(M=1.72, SD=0.76) the least. For the least trusted source, companies or corporations other than
pharmaceutical companies, almost half of the participants (48.40%) reported that they trusted
health information from companies or corporations other than pharmaceutical companies “not at

all”.

10
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Health Literacy and Information Use

Controlling for demographic variables, higher health literacy was associated with higher
odds of using medical websites (OR=1.21, 95% CI [1.01, 1.45], p=.036) to get health
information. Higher health literacy was associated with lower odds of using television (OR=0.83,
95% CI1[0.70, 1.00], p=.044), social media (OR=0.80, 95% CI [0.65, 0.99], p=.041), and blogs or
celebrity webpages (OR=0.74, 95% CI1[0.58, 0.93], p=.010) to get health information (Table 4).

Health literacy was not related to use of any other information source.

Health Literacy and Information Trust

As shown in Table 5, controlling for demographic variables, lower health literacy was
associated with less trust in health information from specialist doctors (h=0.06, SE=0.03, p=.034)
and dentists (b=0.10, SE=0.04, p=.009); however, lower health literacy was associated with more
trust in health information from television (b=-0.08, SE=0.03, p=.018), social media (»=-0.09,
SE=0.03, p=.006), blogs or celebrity webpages (b=-0.09, SE=0.03, p=.007), friends (»=-0.08,
SE=0.04, p=.019), and pharmaceutical companies (b=-0.09, SE=0.03, p=.004). Health literacy

was not related to trust for any other information source.

Indirect Effects of Health Literacy on Source Use through Trust

There were significant indirect effects of health literacy on use through trust for seven
sources: specialist doctors, dentists, television, social media, blogs or celebrity webpages,
friends, and pharmaceutical companies. Higher health literacy was indirectly associated with a
higher likelihood of using specialist doctors (ab=0.04, SE=0.02, p=.016) and dentists (ab=0.09,
SE=0.03, p=.002) for health information through higher levels of trust. Higher health literacy
was indirectly associated with lower likelihood of using television (ab=-0.10, SE=0.03, p=.006),

11
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social media (ab=-0.11, SE=0.04, p=.002), blogs or celebrity webpages (ab=-0.07, SE=0.03,
p=.025), friends (ab=-0.08, SE=0.04, p=.027), and pharmaceutical companies (ab=-0.09,

SE=0.04, p=.013) through lower levels of trust.

Discussion

We examined the relationship among health literacy, use of health information sources,
and trust in health information sources. This study addressed gaps in the previous literature by
examining the trend among adult U.S. population, by including a broad array of sources, and by

differentiating among different types of online sources.

We identified the health information sources that were used and trusted by people with
different health literacy levels and examined the associations between people’s health literacy.
Participants were most likely to get health information from primary care providers, nurses,
family, medical websites, online search engines, specialist doctors, and friends, in that order.
Previous studies also reported that health professionals and the Internet were the most frequently
used sources for health information and primary care providers were the most trusted source
(Kelley, Su, & Britigan, 2016; Poinhos et al., 2017). Health care providers are commonly
preferred sources for health information because of their professional training and credentials
(Gaglio, Glasgow, & Bull, 2012; Learmonth et al., 2017). Online health information has become
increasingly popular because of the rapid increase in Internet use and ease of access to Internet-

based information (Jacobs, Amuta, & Jeon, 2017).

According to Nutbeam’s health literacy conceptual model (2000, 2008), critical health
literacy represents the higher-level cognitive and social skills needed to critically analyze

12
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information. Health information appraisal is one factor of critical health literacy, indicating the
extent to which individuals evaluate the reliability, validity, credibility, and applicability of
health information (Chinn, 2011) when determining whether or not to use it. People with lower
health literacy have greater difficulty evaluating and differentiating low quality health
information from high quality health information (Ghaddar et al., 2012; Diviani et al., 2015), and
have been found to give high quality ratings for low-quality health information (Benotsch,
Kalichman, & Weinhardt, 2004). Our study contributes to a body of evidence demonstrating that,
consistent with Nutbeam’s model, people with lower health literacy were more likely to use and
trust health information from sources that might be lower quality (i.e., social media, blogs or
celebrity webpages, and commercial/corporate sources). Low quality health information that is
inaccurate or misleading could result in negative health consequences such as delaying health
care seeking and engaging in unhealthy behaviors (Chen, Acosta, & Barry, 2016, 2017; Lau,

Gabarron, Fernandez-Luque, & Armayones, 2012; Syed-Abdul et al., 2013).

We found that people with lower health literacy were more likely than those with higher
health literacy to use television, social media, and blogs or celebrity webpages for health
information. In contrast, previous studies reported that people with lower health literacy were
less likely to use the Internet for health information (Shieh et al., 2009; Fagnano et al., 2012;
Ghaddar et al., 2012; Sheng & Simpson, 2013; Cutilli et al., 2018). Our findings may seem
inconsistent with those of prior research because we differentiated among on-line sources
whereas previous work generalized across sources potentially obscuring variation by source. We
found less use of medical websites but greater use and trust in social media, blogs and celebrity
webpages among those with lower health literacy, which may be particularly accessible to this

group (Hoedebecke et al., 2017). A second possible explanation is that Internet access and use
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which has increased over time, has in all likelithood improved among those with inadequate
health literacy as well. Many of the previous studies were published between 2009 and 2012,
when Americans had less widespread Internet access, in particular among those with low-income
(Gaglio et al., 2012). The percentage of U.S. adults who use the Internet increased from 52% in
2000 to 76% in 2009 and 88% in 2016 (Pew Research Center, 2017). Finally, the majority of our
participants (80%) had adequate health literacy (having NVS scores > 4); therefore, people with

the lowest levels of health literacy were not as represented in our sample.

It is possible that several of the health information sources preferred by people with lower
health literacy (e.g., celebrity webpages, blogs, and social media) provide poorer quality health
information than sources such as health care providers and government organizations (e.g.,
Centers for Disease Control and Prevention). Some health information from Internet-based
sources and companies/corporations has been criticized for being of poor quality, lacking peer
review or regulation (Cline & Haynes, 2001; Freudenberg, 2012), and for disseminating false
and misleading health information (Freudenberg, 2014). Furthermore, commercial goals might
override informational goals (Liu et al., 2015). Although some online health information sources
(e.g., WebMD and Mayo Clinic) provide good quality information (Grohol, Slimowicz, &
Granda, 2014; Guan, Maloney, Roter, & Pollin, 2017), much online information is sub-par.
Indeed, a systematic literature review concluded that most previous studies (70%) reported
quality was a problem for online health information (Eysenbach, Powell, Kuss, & Sa, 2002). In a
more recent study, only 4 of 18 websites provided good quality health information (Tirlapur,
Leiu, & Khan, 2013). Indeed, the main concern about health information on social media and
blog sites is that these sources might have low quality information (Gibbons, Fleisher, Slamon,

Bass, Kandadai & Beck, 2011; Moorhead, Hazlett, Harrison, Carroll, Irwin, & Hoving, 2013).

14
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Our findings suggest that there may be a need to provide interventions targeting
individuals with lower health literacy that would enhance their capabilities to evaluate health
information quality, especially the health information from social media and blogs or celebrity
websites. Having adequate critical health literacy is also important to evaluating the quality of
online health information sources (Nutbeam, 2000, 2008; Chinn, 2011). Health consumers,
especially individuals with lower health literacy may benefit from support in searching for
credible and trustworthy health information (Atique et al., 2016). Health professionals could
direct people to sources of high quality health information. For example, an intervention with
instructional materials to increase older adults’ ability to access and use NIH online health
information sources (i.e., the National Institutes of Health’s SeniorHealth.gov website)
significantly improved participants’ eHealth literacy level (Xie, 2011). Providing a list of reliable
health-related websites could benefit individuals with lower health literacy. It might also be
possible to provide guidance to people with lower health literacy on how to differentiate poor
quality health information sources from good quality ones. The Quality Guidelines provided by
the U.S. Department of Health and Human Services (2016) include educational materials about
how to navigate and select good quality online health information. They suggest people check
the “last updated” date to ensure the currency of the health information and to be cautious about
the “advertisement” labels to identify potential commercial bias due to conflicts of interest.
Midlevel health care providers (e.g., nurse practitioner, physician assistants) and librarians could
provide this guidance. It should also be integrated into high school health classes and
informational pamphlets in healthcare clinics. Meanwhile, high quality health information
sources should create messages that are more readable and understandable to increase the

information accessibility among individuals with lower health literacy.
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We also found that people with lower health literacy were less likely to trust health
information from specialist doctors and dentists. A number of studies have demonstrated that
people with limited health literacy are more likely to distrust their physicians (Paasche-Orlow &
Wolf, 2007; Gupta et al., 2014). Source and message distrust likely go hand in hand. Compared
to patients with adequate health literacy, those with lower health literacy are more likely to have
negative perceptions of their healthcare experiences such as receiving little valuable health
information and not receiving help with health problems (Wangdahl, Mértensson, & Westerling,
2015) or not understanding physician instructions (Gupta et al 2014). This may undermine
message trust. In addition, people with lower health literacy are also more likely to be seen by
multiple rotating providers rather than have a personal provider. This is a barrier to developing a
trusting provider-patient relationship (Egbert & Nanna, 2009), which also may undermine trust

in providers’ health messages.

To encourage patients to engage in the decision-making process and improve their
understanding and trust in the health information they received during the patient-clinician
communication, health care providers might apply the teach-back method and use plain language
when interacting with patients with lower health literacy (Kripalani & Weiss, 2006; Amuta,
Chen, & Mkuu, 2017). Teach-back refers to asking health consumers to repeat in their own
words what they have been told (Schillinger et al., 2003). When using the teach-back method,
health care providers should use a caring tone of voice and attitude to create a “shame-free”
environment for patients (Joint Commission, 2007). Plain language refers to providing health
information (written or spoken) with common, everyday words so that people with lower health

literacy can more easily understand (Agency for Healthcare Research and Quality, 2016).
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Due to their relationships with health literacy and trust, television, social media, blogs or
celebrity webpages, friends, and pharmaceutical companies might be platforms for reaching a
broader audience with health messaging. Health professionals could use television, social media,
or blogs sites to deliver high quality health education and campaign messages targeting
individuals with lower health literacy. One of the benefits of television, social media, and blogs
sites for health communication is allowing text information to be replaced by videos to target
people with lower literacy (Moorhead et al., 2013; Adams, 2010). A number of researchers are
exploring ways of influencing health communication transmitted through social networks
(Napolitano, Hayes, Bennett, Ives, & Foster, 2013; Smit et al., 2017). In addition, further
research is needed to investigate the factors driving greater use of, and trust in television, social
media, and blogs for health information among individuals with lower health literacy. Lastly, we
found that people with lower health literacy preferred sources such as social media and celebrity
websites rather than medical websites and government. These sources are updated in real-time
and contain brief health messages at lower reading grade levels (Boulos, Maramba, & Wheeler,
2006; Hoedebecke et al., 2017). Social media such as Facebook and Twitter provides
opportunities for patients and caregivers to connect with, and support each other (Korda & Itani,
2013). Also, people with lower health literacy are relatively more likely to use celebrity
endorsement when evaluating online health information quality (Diviani et al., 2015). Health
professionals could apply strategies such as creating easy to understand brief messages and
employing celebrity branding to increase use of and trust in credible medical websites and
government sources among those with lower health literacy. For example, health-related
organizations, including educational institutions, government agencies, and health-related

corporations, use social media such as Twitter and Facebook to deliver credible health
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information to the public (Park, Rodgers, & Stemmle, 2013; Alas, Sajadi, Goldman, & Anger,
2013). Another example is that many tobacco control campaigns use famous celebrities to
promote the behavior of not smoking; however, health professionals need to carefully select the
celebrities to use as spokespeople because working with celebrities can have downsides such as

if they suddenly become bad role models (CDC, 2003).

Limitations and Future Research

The cross-sectional design of the study restricts our ability to infer causal relationships
between health literacy and health information source preferences, although testing the indirect
effect of health literacy on source use through trust helps to identify plausible causal pathways
that could be tested using an experimental paradigm. While some people with lower health
literacy may be more likely to use and trust potentially lower quality sources, we did not directly
evaluate the quality of the actual health information sources used by participants in our study.
One possible future direction is to compare the quality of commonly used health information
sources. Also, we did not distinguish between active and passive information seeking. Active
information seeking refers to people who actively seek out information such as communicating
with others, and passive information seeking refers to passive reception of information such as
watching TV advertisements (Wilson, 2000). Future research could separate and compare
passive and active information seeking behaviors between those with high and low literacy. Last,
we used the NVS to measure health literacy; however, there are more than 50 instruments
available for measuring individuals’ health literacy (Haun, Valerio, McCormack, Serensen, &
Paasche-Orlow, 2014). Other measures of health literacy could produce different results as

measure may assess slightly different skills (Haun et al., 2014).
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Conclusion

We investigated the association between people’s health literacy and their use of and
levels of trust in 25 health information sources. Most participants used and trusted health
information from healthcare professionals. People with lower health literacy were more likely to
use and trust health information from social media and blogs or celebrity webpages where
information accuracy and quality is less likely to be assured. Finally, people with lower health
literacy scores were less likely to trust health information from specialist doctors and dentists.
Our study raises concerns that people with lower health literacy may be less likely to evaluate the
quality of health information sources and that public health efforts should be made to reach this

audience with high quality information using channels they trust and use.
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Tables

Table 1. Outcome variables, questions, information sources, and response modes

Variables

Questions asked

Response

Information sources (25 items)

Use sources
for health
information

Levels of
trust in
information
sources

Do you get health
information from the
following sources?

How much do you
trust health
information from the
following sources?

1=Yes
0=No

1=Not at all
2=Some
3=Quite a bit
4=A great deal

Primary care providers

Nurses

Specialist doctors

Pharmacists

Veterinarians

Dentists

Health fairs

Newspaper

Magazines

Books

Scientific literature

Television

Radio

Search engines (e.g., Google, Yahoo, Bing,
Ask, and AOL)

Social media (e.g., Facebook, Twitter,
YouTube, Google Plus+, and Instagram)
Medical websites (e.g., WebMD, Mayo
Clinic, Medscape, Medline Plus, and
MedicineNet)

Blogs or celebrity webpages (e.g., Dr. Oz)
Local health department

Federal government organizations (e.g., the
Centers for Disease Control)

Friends

Family

Religious organizations and leaders
Scientists

Pharmaceutical companies

Other companies or corporations
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Table 2. Weighted percentages of demographics and health literacy scores

Demographic % HL Mean (SD) P
Metro Status Category
Metro 85.76 4.73 (1.24) 289
Non-Metro 14.24 4.75 (2.99) '
Sex
Female 51.45 4.76 (1.65) 783
Male 48.56 4.71 (1.59) '
Race / Ethnicity
Non-Hispanic White 64.98 5.15(1.45)
Non-Hispanic Black 11.80 3.49 (1.41) < 001
Hispanic 15.80 4.00 (1.35) '
Non-Hispanic Other 7.41 4.68 (1.28)
Age
18 —24 7.32 4.51 (1.38)
25-34 20.08 5.22 (0.98)
35-44 18.47 4.67 (1.45)
45— 54 17.52 4.70 (1.72) 180
55-64 18.34 4.66 (1.83)
65-74 14.16 4.40 (2.03)
75+ 4.10 4.72 (1.87)
Household Annual Income
<$25k 16.13 3.49 (2.03)
$25k to <$50k 20.59 4.74 (1.52)
$50k to <§75k 17.41 4.81 (1.59) < 001
$75k to <§100k 13.89 4.99 (1.41) '
$100k to <$125k 10.00 5.36 (1.20)
$125k and up 21.98 5.13 (1.22)
Education
Less than high school 11.25 4.05 (1.82)
High school 29.04 4.18 (1.85) < 001
Some college 28.76 4.89 (1.37) '
Bachelor and above 30.95 5.37 (1.15)

Note. Results were weighted using the overall U.S. population weights; HL = health literacy; health literacy scale:
NVS ranges from 0 to 6.
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Table 3. Levels of trust in each source

Health Information Sources Mean (SD) “not at all” %  “a great deal” %
Specialist doctors 3.38 (0.73) 0.74 51.81
Primary care providers 3.30(0.75) 0.65 46.72
Nurses 3.04 (0.76) 1.47 29.96
Pharmacists 2.96 (0.81) 2.87 28.07
Federal government organizations 2.94 (0.84) 5.08 27.81
Local health department 2.85(0.78) 3.97 20.12
Dentists 2.84 (0.86) 6.25 23.76
Medical websites 2.83 (0.85) 6.54 22.19
Scientific literature 2.64 (0.95) 12.21 21.43
Family 2.61 (0.83) 7.01 15.11
Scientists 2.49 (0.91) 15.55 13.54
Books 2.43 (0.86) 13.49 10.81
Friends 2.36 (0.76) 8.72 8.50
Search engines 2.31(0.77) 12.37 6.42
Health fairs 2.18 (0.87) 21.69 8.74
Magazines 2.10(0.74) 18.78 3.75
Newspaper 2.06 (0.72) 20.37 2.86
Television 2.02 (0.73) 22.15 3.50
Pharmaceutical companies 1.96 (0.81) 30.83 3.40
Veterinarians 1.96 (0.92) 35.98 7.84
Radio 1.94 (0.73) 26.93 2.87
Religious organizations and leaders 1.79 (0.84) 42.82 5.59
Social media 1.72 (0.76) 43.91 3.15
Blogs or celebrity webpages 1.71 (0.81) 48.40 341
Other companies or corporations 1.69 (0.71) 44.18 0.95

Note. Results were weighted using the overall U.S. population weights; trust ranges from 1-4.
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Table 4. Health literacy and use of sources for health information

Sources OR 95% CI for OR )
Primary care providers 1.18 [0.90, 1.55] 219
Nurses 1.13 [0.94, 1.36] .189
Specialist doctors 1.09 [0.87, 1.37] 449
Pharmacists 0.98 [0.82, 1.17] 793
Veterinarians 0.94 [0.66, 1.34] 719
Dentists 1.19 [0.98, 1.44] 072
Health fairs 1.01 [0.75, 1.37] 933
Newspaper 0.95 [0.77, 1.18] .672
Magazines 0.92 [0.76, 1.11] 391
Books 0.98 [0.80, 1.18] .824
Scientific literature 0.99 [0.81, 1.21] 925
Television 0.83 [0.70, 1.00] .044*
Radio 0.90 [0.73, 1.11] 340
Search engines 1.09 [0.92, 1.29] 311
Social media 0.80 [0.65, 0.99] .041%*
Medical websites 1.21 [1.01, 1.45] .036*
Blogs or celebrity webpages 0.74 [0.58, 0.93] .010%*
Local health department 1.04 [0.84, 1.29] .705
Federal government organizations 0.99 [0.80, 1.23] 927
Friends 1.05 [0.88, 1.24] .607
Family 1.04 [0.86, 1.25] 713
Religious organizations and leaders 0.96 [0.76, 1.21] 728
Scientists 1.15 [0.91, 1.46] 229
Pharmaceutical companies 0.89 [0.73, 1.08] 223
Other companies or corporations 0.98 [0.70, 1.38] 928

Note. Controlled for race/ethnicity, age, sex, education, income, and metro/non-metro status;
* indicates p < .05; OR = odds ratio; CI = confidence interval.
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Table 5. Health literacy and trust in health information from sources

Sources b SE D
Primary care providers 0.04 0.03 .166
Nurses 0.04 0.04 .260
Specialist doctors 0.06 0.03 .034%*
Pharmacists 0.04 0.04 292
Veterinarians 0.03 0.04 554
Dentists 0.10 0.04 .009**
Health fairs 0.05 0.03 .086
Newspaper -0.03 0.03 .360
Magazines -0.03 0.03 235
Books -0.02 0.04 .548
Scientific literature -0.002 0.04 970
Television -0.08 0.03 .018*
Radio -0.02 0.03 460
Search engines -0.02 0.03 527
Social media -0.09 0.03 .006**
Medical websites 0.01 0.03 .670
Blogs or celebrity webpages -0.09 0.03 007**
Local health department 0.02 0.03 581
Federal government organizations -0.01 0.04 .882
Friends -0.08 0.04 .019*
Family -0.06 0.04 .106
Religious organizations and leaders -0.05 0.04 159
Scientists 0.003 0.04 933
Pharmaceutical companies -0.09 0.03 .004**
Other companies or corporations -0.05 0.03 121

Note. Controlled for race/ethnicity, age, sex, education, income, and metro/non-metro status;

* indicates p < .05; ** indicates p <.01; b = regression coefficients; SE = standard errors.
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Primary Care Providers
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Newspaper

Pharmaceutical Companies

Local Health Department

Radio

Health Fairs

Blogs or Celebrity Webpages
Religious Organizations and Leaders
Other Companies or Corporations
Veterinarians

39.45%
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Fig. 1. Use of each health information source
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