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ABSTRACT 

 

 Over the last few years, Internet use has expanded to the older adult population, 

according to the Pew Internet Project, 53% of adults aged 65 and over are now online 

(2012).  Once online, studies have suggested that seeking out health information is one 

of the most popular online activities for adults.   

 The purpose of this study was to better understand the potential of older adults 

improving their health literacy through the gathering of Internet-based health 

information.  This project was designed to evaluate the relationship between Internet 

use, Internet self-efficacy, health literacy, and health status among adults aged 50 years 

and older. 

 One hundred and eighty three men and women (mean age = 75.01 ± 10.53 yrs) 

were recruited from local community programs, senior centers, and retirement 

communities. Participants completed five questionnaires.  

Based on results participants were separated into two groups: health literate and low 

health literate. There was no difference between the groups and the level of health 

literacy and self-reported health. There was a trend for the health literate participants to 

report greater self-rated health. The largest differences were observed for physical and 

emotional limitations. Health literate participants achieved a higher level of education. 

Results suggest that regardless of level of health literacy, the older adults in this sample 

had similar experience with computer/Internet use and ownership. With respect to self-

efficacy, differences were noted for the variable addressing the gathering of information, 

but none of the other variables.
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CHAPTER 1 
 
 

INTRODUCTION 

Older adults aged 65 and older currently make up 12.9% of the US population, 

according to the Census Bureau (2012) projections, the population aged 65 and older is 

expected to more than double between 2012 and 2060, from 43.1 million to 92.0 

million. By 2060, the older population would represent just over one in five U.S. 

residents, up from one in seven today. The increase in the number of the “oldest old” 

will be even more dramatic — those 85 and older are projected to more than triple from 

5.9 million to 18.2 million, reaching 4.3 percent of the total population, (Census, 2012).  

These older adults are coming of age in a period where technology is growing and 

changing at a rapid pace.  Specifically, over the past 23 years, the use of the Internet has 

exploded; where it was once a novel experience, it is now a social phenomenon.  Overall, 

82% of all American adults ages 18 and older report the use of the Internet or email at 

least occasionally, and 67% do so on a typical day (Pew, 2012). Over the last few years, 

Internet use has expanded to the adult population aged 65 years and older. According to 

the Pew Internet Project, 53% of adults aged 65 and over are now online (2012). This is 

an increase of 15% since August of 2008 when 38% of adults ages 65 and older were 

online. Once online, 70% of senior adults use the Internet on a daily basis (Pew, 2012.)  

Once online, studies have suggested that seeking out health information is one of 

the most popular online activities for adults (Kaiser Family Foundation, 2005). 

According to Fox, et al. (2001) over 90% of Internet knowledgeable older adults 

reported using email and over 50% reported accessing health and medical information 

online. Whether it is looking for information about specific illnesses or conditions,
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 exploring treatment options, comparing prescriptions drugs prices, searching for 

health providers, following health policy debates, older adults are among the most avid 

consumers of electronic health information (Fox, et al., 2001). The Internet is already a 

source of health information for one in five senior citizens.  One in five older adults (65 

or over) has gone online to lookup health information. Just 3% say they go online for 

health information at least once a week or more, 4% say once or twice a month, and 14% 

say less often than that. Only 8% of older adults (65 and older) say they get a lot of 

health information online (Kaiser Family Foundation, 2005).  

Unfortunately, advancing age tends to be associated with declining health, and as 

such, older adults tend to constitute a large percentage of US healthcare consumers.  

Older adults, ages 65 and over, use 13% (2002) of health care resources; however it is 

often unclear as to how much they understand and/or are involved in their healthcare 

decisions.  To be a competent healthcare consumer, the older adult needs to effectively 

manage/understand their health conditions as well as understand how to interact with 

the health care system.  This includes engaging in educated discussions with their 

physicians, understanding health information, participating in research studies, using 

health care equipment, and comprehending medical prescription labels and their 

accompanying instructions and precautions (Hester & Stevens-Ratchford, 2009).   

However, the question remains regarding both how much of this health-related 

information older adults accurately understand and how prepared are they to engage in 

educated discussions with their physicians. These questions are related to the health 

literacy levels of older adults. Health literacy is defined as the degree to which 

individuals have the capacity to obtain, process, and understand basic health 
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information and the services needed to make appropriate health decisions (Ratzan & 

Parker, 2000).  In the context of online health information, electronic health literacy or 

eHealth literacy, is defined as “the ability to seek, find, understand, and appraise health 

information from electronic sources and apply the knowledge gained to address or solve 

a health problem,” (Xie, 2011). 

Unfortunately, according to the National Assessment of Adult Literacy (2003), 

(NAAL)  only 12 percent of adults have proficient health literacy. This means, nearly 

nine out of ten adults may lack the skills needed to manage their health and prevent 

disease.  Fourteen percent of adults (30 million people) have Below Basic health 

literacy.  The 2003 NAAL reports that older adults—age 65 and older—had lower 

average health literacy scores compared to younger adults.  Seventy-one percent of 

adults older than age 60 had difficulty in using print materials in prose form, 80% had 

difficulty using documents such as forms or charts, and 68% had difficulty with 

quantitative tasks (National Assessment of Adult Literacy, 2003). 

 Adults with poor health literacy are more likely to report their health as poor 

(42%) and are more likely to lack health insurance (28%) than adults who have 

proficient health literacy. Individuals with low health literacy are less likely to properly 

take medications and incorrectly interpret medication labels or standard health 

messages (Berkman, 2011).  These individuals are also less likely to obtain important 

preventive health activities such as mammograms, pap smears, and flu shots1 . They also 

make greater use of services designed to treat the complications of disease and use 

fewer services designed to prevent complications. These same individuals also tend to 

enter the healthcare system when they are sicker, consequently increasing the length of 

http://www.health.gov/communication/literacy/quickguide/factsliteracy.htm#one
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treatment and reducing positive health outcomes (Berkman, 2011). Studies demonstrate 

a higher rate of hospitalization and use of emergency services among patients with 

limited health literacy skills. This higher use is associated with higher healthcare costs 

(Berkman, 2011). 

 The final piece of this puzzle involves the Internet confidence of older adults. 

Although 53% of older adults are reportedly now online, 47% of older adults have not 

made it across the digital Internet divide. This lack of Internet use among older adults 

may be due, in part to, low Internet self-efficacy. In fact, although older adults are 

increasingly using technology, research indicates that compared to younger people, they 

typically have more difficulty learning to use and operate current technologies such as 

computers and the Internet (Czaja, Charness, Fisk, Hertzog, Nair, Rogers, & Sharit, 

2006). Research by Eastin and LaRose (2000), report that prior Internet experience, 

positive outcome expectancies, and Internet use, were significantly and positively 

related to Internet self-efficacy. Internet stress and self-disparagement were negatively 

related to Internet self-efficacy. New Internet users are less comfortable using the 

Internet, are less satisfied with their Internet skills and are more likely to encounter 

stress-inducing problem situations (GVU, 1999). People who have little confidence in 

their ability to use the Internet, who are dissatisfied with their Internet skills or who are 

uncomfortable using the Internet may be said to have low Internet self-efficacy (Eastin 

& LaRose, 2000). Those with low self-efficacy are less likely to perform related 

behaviors in the future (Bandura, 1982), and in this case, adopt and use the Internet, 

compared to those with high degrees of self-efficacy.  
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 Uncertainty about how to get started and the perception that computers are too 

complicated are nearly as important as cost and lack of access as barriers to getting 

started on the Internet (Katz & Aspden, 1996). In 2010, when non-users from the G.I. 

Generation population (ages 76 and older) were asked if they felt they knew enough 

about computers and technology to start using the Internet and email on their own, 68% 

said they did not feel confident enough and would need someone to help them get online 

(Pew Internet Research, 2012). 

In addition to low Internet self-efficacy, older adults have low perceived 

relevancy when it comes to the Internet; 38% report that the main reason they don’t use 

the Internet or email is that they’re “just not interested” (Pew Internet Research, 2012). 

Research suggests that many simply do not perceive the relevance of these technologies 

(McMurtrey, Zeltmann, Downey & McGaughey, 2011). However, given the vast amount 

of health information available on the Internet, coupled with the older adults declining 

health and disproportionate use of health care resources, the use of technology could be 

used to better understand disease and preventative health.The health care system 

should be enormously important and relevant to the older adult. 

 

1.1 Significance of Study 

 Healthy People 2020 defines health literacy as the degree to which individuals 

have the capacity to obtain, process, and understand basic health information and 

services needed to make appropriate health decisions (Hepburn, 2012). According to the 

American Medical Association, poor health literacy is a stronger predictor of a person’s 

health than age, income, employment status, education level, and race; and poor literacy 
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skills of older individuals may directly impact their health status. (Tooth, Clark, & 

McKenna, 2000). Health literacy of the American population has a tremendous impact 

on health outcomes and the financial burden of caring for all citizens. Health literacy is 

crucial for using new medical advancements, the ability of citizens to participate in their 

care, and the wise use of our healthcare resources (Cutilli, 2007). Low health literacy 

has been linked to poor health outcomes such as higher hospitalization rates and less 

frequent use of preventive health services, both of which are associated with higher 

health care costs (USDHHS, 2004). 

 Advancing age is often associated with health problems, it seems logical to 

assume that adults 65 and older would have the most to gain by using the Internet to 

locate, retrieve, and disseminate healthcare information (Campbell, 2005).  However, 

an inability to navigate the Internet could impede older adults in their search for health 

related knowledge and subsequently negatively impact their health literacy.    

 

1.2 Purpose of the Study 

The purpose of this study was to better understand the potential of older adults 

improving their health literacy through the gathering of Internet-based health 

information.  This project was designed to evaluate the relationship between Internet 

use, Internet self-efficacy, health literacy, and health status among adults aged 50 years 

and older. This project sets out to examine five hypotheses: 

Hypothesis #1: Participants with low health literacy will have lower health status, 

education status, and will have lower self-efficacy on the measures of gathering 

information, discussions, shopping and travel.  
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Hypothesis #2: Health status will be related to health literacy.   

Hypothesis #3: Frequency of Internet use will be related to Internet self-efficacy 

Hypothesis #4: Age will be related to Internet use and Internet self-efficacy.   

Hypothesis #5: Socioeconomic status will be related to computer ownership, have 

higher health literacy, and higher Internet self-efficacy. 

 

1.3 Assumptions  

 It was assumed that the study participants are representative of the population at 

the survey sites, were willing to participate in the study, responded to questions 

honestly, and participated without biasing the study results. It was assumed that the 

selected questionnaires are valid and reliable instruments and measured the intended 

variables. 

 

1.4  Limitations 

Limitations are influences that the researcher cannot control. This study is 

limited by the method of data collection: self-report. With respect to the study 

questionnaires, all questionnaires, excluding the Internet use questionnaire, have been 

deemed both valid and reliable.  Although not tested, the Internet use questionnaire 

presents basic questions regarding Internet use. Nonetheless, questionnaires limit 

research and subsequent findings. Participants may not respond truthfully or 

accurately. Inaccurate self-reporting can be caused by recall bias, social desirability bias 

and inaccuracies in self-observation. Moreover, the wording of questions can either 

facilitate or negatively impact the ability to gain accurate responses. A highly structured 
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questionnaire often reflects the preconceptions of the creator, and may force 

participants to respond in a way, which does not entirely correspond with their 

beliefs/opinions. Finally, unfortunately due to the nature of self-report, this 

investigation cannot establish cause and effect relationships as other variables, which 

could have had an effect, may not have been considered in the questionnaires.  

 The sample is also a limiting factor. Although efforts were made to recruit older 

adults from a variety of sites, the sample was a sample of convenience. Furthermore, a 

large number of individuals were recruited; however, this study may have been limited 

by sample size. The samples also included a narrow range of ethnicity, socio-economic 

status, gender, computer use and may not be representative of the larger population. 

 

1.5  Delimitations 

 Delimitations are choices made by the researcher and describe the boundaries 

that have been set for the study. Participants in this study were 50 years old, 

independently living, relatively healthy, Caucasian, men and women, recruited from 4 

age-related organizations in an urban, Midwest city.  

 

1.6 Definitions 

1.  Older Adults: individuals aged 50 years of age and up.  

2.  Health Literacy: ‘‘The degree to which individuals have the capacity to obtain, 

process, and understand basic health information and services needed to make 

appropriate health decisions.’’  
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3.  Electronic Health (eHealth) Literacy: Using information technology for health 

requires eHealth literacy—the ability to read, use computers, search for 

information, understand health information, and put it into context. (Norman, & 

Skinner, 2006). 

4.  Self-efficacy: the belief in one's capabilities to achieve a goal or an outcome. 

People with a strong sense of personal competence in a domain approach difficult 

tasks in that domain as challenges to be mastered rather than as dangers to be 

avoided, have greater intrinsic interest in activities, set challenging goals and 

maintain a strong commitment to them, heighten their efforts in the face of 

failure, more easily recover their confidence after failures or setbacks, and 

attribute failure to insufficient effort or deficient knowledge and skills which they 

believe they are capable of acquiring (Maehr & Pintrich, 1996).  

 

1.7 Variables  

 The variables for this study include: healthy literacy, eight SF 36 Health Survey 

dimensions (physical functioning, role limitation due to health, energy/fatigue, 

emotional well-being, social functioning, pain and general health); computer ownership, 

Internet use, time spent on the Internet, email use, use of social networking sites, 

Internet self-efficacy, as well as demographic and socioeconomic characteristics. 
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Chapter 2 

 Literature Review 

2.1 Older Adults and Internet Use 

Today’s Internet is a widespread information infrastructure, the initial prototype 

of the National (or Global or Galactic) Information Infrastructure. The development of 

the Internet can be traced back to 1958, when, the Defense Advanced Research Projects 

Agency (DARPA) was established to research and develop new technology for the 

United States military. During the 1960s, the first online networks were established and 

the DARPA network program began in 1966 (Internet World Stats, 2012 ). 

In October of 1969, the first ARPANET (Advanced Research Projects Agency 

Network) host-to-host (meaning independent network-to-independent network) 

connection was established between the University of California at Los Angeles and the 

Stanford Research Institute. This first packet sharing connection between two networks 

became the cornerstone for what came to be known in the early ‘70s as the Internet. It 

was not long until the connection began to be used for email and in 1976, the first 

commercial email service, Comet, was established.  Many confuse the World Wide Web, 

a network of Internet websites, with the Internet, a network of computer networks.  The 

World Wide Web would not come online for another 20+ years (Internet World Stats, 

2012 ). Tim Berners-Lee, a British scientist at CERN [European Council for Nuclear 

Research in Geneva, Switzerland] invented the World Wide Web in 1989. Its purpose 

was for the automatic sharing of information between scientists in universities and 

institutes around the world.  By the end of 1990, the first Web page was online. By 1991, 

people outside of CERN joined the new Web community, and in April of 1993 CERN 
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announced that the World Wide Web technology would be available for anyone to use 

(Internet World Stats, 2012 ). 

Since 1990 when the first Web page was online, the Web has changed the world. 

It has arguably become the most powerful communication medium the world has ever 

known. Although only 34.3% of the people on the planet are currently using the Web, 

the Web has changed the way we teach and learn, buy and sell, inform and are informed, 

share and collaborate, and tackle problems ranging from putting food on our tables to 

curing cancer (http://www.Internetworldstats.com/stats.htm).  

Although the Internet has been in existence since 1993, the first tracking of 

Internet use was completed in 2000 by the Pew Internet Project. In the year 2000, 

Internet use by older adults was only 13%. In 2008, 38% of adults, ages 65 and older 

were online and 76% adults ages 50-64 were online. Although the older adult population 

is still the least likely age group to use the Internet, the latest data represent the first 

time that half of all older adults are online. The 2012 Pew results reported that 53% of 

adults aged 65 and over are now online. After several years of very little growth among 

this group, these gains are significant.  Once online, 70% of older adults use the Internet 

on a daily basis, (Pew, 2012) These findings largely echo other recent research 

examining older adults’ use of technology. Once they are given the tools and training 

needed to start using the Internet, they become fervent users of the technology (Pew, 

2012). 

Technology used to access the Internet is no longer limited to computers. 

Surveying gadget ownership, a growing share of older adults now owns a cell phone and 

or tablet. Sixty nine percent of adults ages 65 and older report that they have a mobile 

http://www.internetworldstats.com/stats.htm
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phone, up from 57% in 2010. Even among those aged 76 and older, 56% report owning a 

cell phone, up from 47% in 2010. (http://www.pewInternet.org/Reports/2012/Older-

adults-and-Internet-use.aspx) Tablet ownership is also growing among older adults. 

Just within 2012, the proportion of the over-65 population tablet owners climbed from 

8-to-15 percent. Among those over age 77, tablet ownership jumped from 3-to-12% (Pew 

Internet & American Life Project 2012). 

 

2.2 Online Activity: What do older adults do online? 

 In 2001 the top Internet activities among older adults included: 93% of 

wired older adults, aged 65 and older, had used email, 58% had retrieved hobby 

information online, 55% had read the news online, 53% had searched for health and 

medical information online, 53% had browsed the Web “just for fun”, and 53% had 

checked weather updates (Census, 2010). Census data for 2008 and 2009 shows that 

older adults, ages 65 and older, sent or read e-mail, used a search engine to find 

information and get news online. They were less likely to watch online videos and send 

instant messages.  Nearly six in ten respondents said they used the Internet to research 

information about a topic of interest (57%) or to send and receive email or instant 

messages (56%). Roughly four in ten said they use it to purchase products online (44%) 

or make travel reservations (41%), while roughly one third use it for work (35%) , to do 

banking online (34%), or to read newspapers, magazines or books. (Administration on 

Aging, 2010). 

In 2012, one third (34%) of Internet users age 65 and older use social networking 

sites such as Facebook, and 18% do so on a typical day. By comparison, email use 

http://www.pewinternet.org/Reports/2012/Older-adults-and-internet-use.aspx
http://www.pewinternet.org/Reports/2012/Older-adults-and-internet-use.aspx
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continues to be the foundation of online communications for older adults. As of August 

2011, 86% of Internet users age 65 and older uses email, with 48% doing so on a typical 

day. Older adults’ motivations for using social media sites differ from those of younger 

adults. For instance, for adults over the age of 50, staying in touch with family is the 

number one reason they use social networking sites. For adults under age 50, staying in 

touch with friends is a bigger motivation.  

With respect to health-related information, in 2011 30% of adults age 65+ and 

54% of those ages 50-64 years old had looked online for health information.  Eighty-one 

percent of adults age 65+ had tracked their weight, diet, exercise routine, or other health 

indicator with a computer or mobile device. By comparison, 68% of adults ages 50-64, 

61% of adults ages 30-49, and 64% of adults ages 18-29 years old tracked some aspect of 

their personal health. It is interesting to note \ younger people tracked a health 

indicator more frequently than had looked online for health information. 

(http://www.pewInternet.org/Commentary/2011/November/Pew-Internet-

Health.aspx)  

 A 2005 study by the Kaiser Family Foundation examined older adult’s Internet 

activities with respect to the gathering of health-related information reported 13% 

percent of all older adults, aged 65 and older,  had used the Internet to look for 

information on prescriptions drugs (37% of online older adults). Five percent say they 

had used the Internet to compare prices for prescription drugs (16% of those online), 

and 5% say they had actually purchased prescriptions drugs online (15% of those 

online). More than two-thirds (69% of online older adults (21% of all older adults) had 

looked up health information online pursuing a wide range of issues. Other health topics 

http://www.pewinternet.org/Commentary/2011/November/Pew-Internet-Health.aspx
http://www.pewinternet.org/Commentary/2011/November/Pew-Internet-Health.aspx
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researched online by older adults included nutrition, exercise or weight issues (30% of 

online older adults have researched this topic; 9% of all older adults), cancer (21% of 

online, 7% of all), heart disease and arthritis (21% each of those online and 6% of all), 

and high cholesterol (20% of online and 6% of all) (Kaiser Family Foundation, 2005). 

 

2.3 Internet Self-Efficacy 

 Although the number of older adults using the Internet is growing, there are still 

many older adults that would benefit from being online. Bringing those older adults into 

the folds of technology would benefit them in many ways, including having an additional 

source for gathering health information.  One factor keeping older adults off-line is the 

lack of computer, or Internet  self-efficacy.  Self-efficacy is the belief in one's capabilities 

to achieve a goal or an outcome (Bandura, 1977, 1982). Self-efficacy influences the types 

of activity people choose to engage in, the level of effort they expend, their perseverance 

in the face of difficulties, and the thought patterns and emotional reactions they 

experience (Bandura, 1981, 1986, 1988). Specifically, individuals with weaker self-

efficacy beliefs tend to curtail their range of activities and put forth less effort, with less 

perseverance, in those they undertake (Bandura, 1981, 1986). 

 Much of the research on technology self-efficacy examines tasks such as sending 

email, opening folders, copy and pasting documents, etc. Research by Eastin and 

LaRose (2000) showed that prior Internet experience, outcome expectancies and 

Internet use were significantly and positively correlated to Internet self-efficacy 

judgments. Internet stress and self-disparagement were negatively related to Internet 

self-efficacy. New Internet users are less comfortable using the Internet, are less 
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satisfied with their Internet skills and are more likely to encounter stress-inducing 

problem situations (GVU, 1999). Those with low self-efficacy are often less likely to 

perform related behaviors in the future (Bandura, 1982), and in this case, adopt and use 

the Internet, than those with high degrees of self-efficacy. Increasing self-efficacy in 

Internet use among older individuals could help to enrich their lives by increasing 

communication with friends and family, providing entertainment in the home, and 

improving healthcare knowledge (White, et al., 2002).   

 

2.4 Computer anxiety 

 Uncertainty about how to get started and the perception that computers are too 

complicated are nearly as important as cost and lack of access with respect to the 

barriers associated with getting started on the Internet (Katz & Aspden, 1996). In 2010, 

when non-users from the G.I. Generation population (ages 76 and older) were asked if 

they felt they knew enough about computers and technology to start using the Internet 

and email on their own, 68% said they did not feel confident enough and would need 

someone to help them get online (Pew Internet Research, 2012).  

 Ellis and Allaire (1999) examined the effects of age, education, computer 

knowledge, and computer anxiety on computer interest among a sample of older adults 

ranging in age from 60 to 97 years. They found that age was negatively associated with 

computer knowledge and computer interest and positively associated with computer 

anxiety. They also found that higher levels of computer knowledge were related to less 

computer anxiety and higher computer interest (Czaja, et al., 2006). In addition, they 

found that although computer anxiety fully mediated the effects of education and 
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computer knowledge on computer interest, not all of the age-related variance in 

computer interest was explained by computer anxiety or computer knowledge. They 

concluded that other factors, such as self-efficacy beliefs, might be important in 

explaining age differences in computer interest (Czaja, et al., 2006). 

 Perceived relevancy is also a major issue for this group, as 38% of non-users in 

the G.I. Generation population say that the main reason they don’t use the Internet or 

email is that they’re “just not interested” (Pew Internet Research, 2012). Research 

suggests that many simply do not perceive the relevance of these technologies to 

themselves (McMurtrey, Zeltmann, Downey & McGaughey, 2011). A crucial factor 

appears to be a lack of awareness and understanding of the “digital world.”   

 

2.5 Health and Health Literacy 

 A 2004 review by Berkman (2011) found that approximately 80 million U.S. 

adults are thought to have limited health literacy, which puts them at risk for poorer 

health outcomes. Nath (2007) found health literacy to be a stronger predictor of health 

status than socioeconomic status, age, or ethnic background. Unfortunately, rates of 

limited health literacy are higher among elderly, minority, and poor persons and those 

with less than a high school education.  

 Cutilli (2007) reviewed the literature and concluded that multiple factors 

influence an individual's health literacy. Besides age, individuals with less education, 

lower income, "blue collar" jobs, and poor health status (mental and physical) can be at 

risk of marginal or inadequate health literacy. The review included a number of  studies 

asserting that individuals with inadequate health literacy had worse health status than 
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those with adequate health literacy. Two studies noted that those with lower health 

literacy were less likely to engage in preventative healthcare. For the healthcare system, 

this means that those with the most health literacy challenges are also the ones who 

have poor health and are less likely to seek preventative healthcare (Cutilli, 2007).  

 The research also demonstrates that low health literacy is associated with 

differential use of certain health care services, including increased hospitalizations and 

emergency care, decreased mammography screening and influenza immunizations 

(Berkman, et al. 2011),  inconsistent follow-up care, poor medication adherence, high 

mortality rates (Hepburn, 2012), and less frequent use of preventive health services, all 

of which are associated with higher health care costs (USDHHS, 2004). The Institute of 

Medicine estimates that about half of American adults have difficulty understanding and 

using health information resulting in a higher rate of hospitalization and use of 

emergency services among patients with limited health literacy (Nielsen-Bohlman, 

Panzer, & Kindig, 2004).  Patients with low health literacy have less knowledge about 

how to manage their illness compared with patients who have adequate health literacy 

(Quinlan, et al., 2013).  

 The objective of a study by Bostock and Steptoe (2012) was to investigate the 

association between low functional health literacy (ability to read and understand basic 

health related information) and mortality in older adults. The study was a longitudinal 

cohort design based on a stratified random sample of households. Participants included 

7857 adults aged 52 or more who participated in the second wave (2004-5) of the 

English Longitudinal Study of Ageing and survived more than 12 months after 

interview. Participants completed a brief four-item test of functional health literacy, 
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which assessed understanding of written instructions for taking an aspirin tablet. The 

researchers discovered that a third of these older adults had difficulties reading and 

understanding basic health related written information and that poorer understanding 

of health related information was associated with higher mortality (Bostock & Steptoe, 

2012). Baker, et al. (2007) reports that individuals with low levels of health literacy have 

less health knowledge, worse self- management of chronic disease, lower use of 

preventive services, and worse health in cross-sectional studies.  The authors conclude 

that inadequate health literacy, as measured by reading fluency, independently predicts 

all-cause mortality and cardiovascular death among community dwelling elderly 

persons. Differences in health-related outcomes include a poorer ability to demonstrate 

taking medications properly and interpret medication labels and health messages and, 

among elderly persons, poorer overall health status and higher mortality (Berkman, 

2011). 

 The objective of the study Sudore, et al. (2006) was to determine the relationship 

between health literacy, demographics, and access to health care.  Participants’ health 

literacy was assessed using the Rapid Estimate of Adult Literacy in Medicine. Scores 

were categorized into zero to sixth-, seventh- to eighth-, and ninth-grade and higher 

reading levels (limited health literacy defined as o9th grade). Participants’ 

demographics, socioeconomic status, comorbidities, and three indicators of healthcare 

access (whether they had a doctor/regular place of medical care, an influenza 

vaccination within the year, or insurance for medications) were also assessed. 

Participants’ mean age was 75.6, 52% were female, 38% were black, and 24% had 

limited health literacy. After adjusting for socio-demographics, associations remained 
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between limited health literacy and being male, being black, and having low income and 

education, diabetes mellitus, depressive symptoms, and fair/poor self-rated health 

(Po.02). After adjusting for socio-demographics, health status, and comorbidities, older 

people with a sixth-grade reading level or lower were twice as likely to have any of the 

three indicators of poor healthcare access (odds ratio51.96, 95% confidence 

interval51.34–2.88). Researchers concluded that limited health literacy was prevalent 

and was associated with low socioeconomic status, comorbidities, and poor access to 

health care, suggesting that it may be an independent risk factor for health disparities in 

older people (Sudore, 2007). 

 Cho and colleagues (2008) explored the intermediate factors that may link health 

literacy to health status and utilization of health services such as hospitalization and 

emergency care. They expected to find that individuals with higher health literacy would 

have better health status and less frequent use of emergency room and hospital services 

due to (1) greater disease knowledge, (2) healthier behaviors, (3) greater use of 

preventive care, and (4) a higher degree of compliance with medication. Using path 

analysis, it was discovered that health literacy had direct effects on health outcomes and 

that none of these variables of interest was a significant intermediate factor through 

which health literacy affected use of hospital services. Their findings suggest that 

improving health literacy may be an effective strategy to improve health status and to 

reduce the use of expensive hospital and emergency room services among elderly 

patients. (Cho, Lee, Arozullah & Crittenden, 2008). One way to improve health literacy 

may be through health information technology. 
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2.6 Health Literacy and Health Information Technology 

 In a cross sectional, descriptive study by McCleary-Jones, Miller, Johnson, 

Overall & Dwyer (2013) examined health literacy levels and the use of health 

information technology among adult African Americans.  Recent studies have reported 

that African Americans have lower health literacy levels when compared to Caucasians. 

Participants in this study who had completed some college or had attained a college or 

graduate degree were more likely to have used a computer to access health information 

compared to participants who had completed high school/GED.  Individuals with higher 

education levels also typically have higher incomes. Study participants resided in zip 

codes identified by the local City-County Health Department as the geographic areas 

having among the worst Wellness scores. Racial and ethnic minorities, persons with 

disabilities, rural populations, and individuals with low socioeconomic status have 

decreased access to information technology, which has been described by the term 

"digital divide" (Chang et al, 2004).  

 There has been an explosion of interest and creativity in the field of health 

information technology, driven not only by the tremendous advantages of electronic 

medical records, but also by the great prospect for this technology to directly support 

patients for self-care and health behavior change. Research in this area has accelerated 

over the course of the past 25 years; however, the potential health benefits of 

this technology has not been realized. Two of the chief reasons for this are related 

to accessibility and usability. If patients cannot acquire the technologies or use them 

correctly, there is little possibility that such advances could lead to improvement in 

clinical outcomes. (Bickmore & Pfeifer et al (2010)  
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 Indeed, it is likely that current advances in patient-facing health information 

technology will exacerbate health disparities, as the benefits of such technologies will 

disproportionately accrue to the wealthiest, most educated, and technologically 

advanced members of society (Norman & Skinner, 2006; Bodie & Dutta, 2008). In 

particular, patients with inadequate health literacy are likely to be particularly 

vulnerable in this regard. People with inadequate health literacy are much less likely to 

use computers and have difficulty processing health information (Kutner, Greenberg, 

Jin, & Paulsen, 2006). Addressing disparities in access and usability is thus an essential 

element of addressing health disparities in general (Bickmore 2010). 

 

 2.7 Advanced Age and Health literacy 

 Advanced age is often a predictor for low health literacy. Baker, Gazmararian, 

Sudano, & Patterson (2000) examined why older age groups have worse functional 

health literacy by conducting home interviews with community-dwelling elderly persons 

(n 52,774) to determine demographics, years of school completed, newspaper reading 

frequency, chronic diseases, and health status. Participants completed the Short Test of 

Functional Health Literacy in Adults (S-TOFHLA, range 0–100) and the Mini Mental 

State Examination (MMSE). Results indicated that mean S-TOFHLA scores declined 1.4 

points (95% CI 1.3–1.5) for every year increase in age (p, .001). After adjusting for sex, 

race, ethnicity, and education, the S-TOFHLA score declined 1.3 points (95% CI 1.2–1.4) 

for every year increase in age. Even after adjustment for performance on the MMSE, the 

S-TOFHLA score declined 0.9 points (95% CI 0.8–1.0) for every year increase in age (p, 

.001).  
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 Researchers found functional health literacy was markedly lower among older 

age groups even after adjusting for differences in MMSE performance, newspaper 

reading frequency, health status, and visual acuity. Poor reading skills among older 

populations have tremendous impact due to this group’s high prevalence of chronic 

disease and their need to understand health-related information. Reading is a complex 

cognitive process that requires adequate vision, concentration, word recognition, 

working memory, and information processing. Deficits in any of these areas may affect 

reading comprehension, and the prevalence of these problems often increase with age. 

(Baker, et al. 2000).  

 It is commonly accepted that both working memory (Salthouse, 2010) and health 

literacy decline (Baker, Gasmararian, Sudano, & Patterson, 2000) with advancing age. 

The purpose of a study by Ganzer was to investigate working memory and health 

literacy, factors that have the potential to influence the recall of the signs of stroke in 

older adults. The successful recall of the signs stroke could initiate prompt action to seek 

care and prevent the deleterious effects of stroke. Understanding if limitations in 

working memory and health literacy place the individual at greater risk for the inability 

to recall stroke signs could alter the manner in which health message delivered to older 

adults. In addition to declining working memory capacity among older adults, 

navigating through the healthcare system requires that individuals possess a minimal 

set of skills that allows them effectively to engage in healthcare encounters (Ganzer).  

The results of the study demonstrated that working memory and health literacy were 

significantly associated with recall of the signs of stroke. These results provide support 

to the idea that working memory and health literacy are important factors to consider 
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when delivering stroke-related health information to older adults (Ganzer, Insel, & 

Ritter, (2012). 

 The aim of this study by McDougall & Mackert (2012) was to evaluate if an 

association existed among health literacy, memory performance, and performance-

based functional ability in community-residing older adults. Health literacy is associated 

with cognitive function across multiple domains in older adults, and older adults may 

face special memory and cognitive challenges that can limit their health literacy. Forty-

five older adults participated in this study. Designed to reflect everyday memory, the 

Rivermead Behavioral Memory Test (RBMT) bridges laboratory-based measures of 

memory and assessments obtained by self-report and observation. The RBMT classifies 

individuals into four categories of memory performance: normal, poor, mildly impaired, 

and severely impaired. The participants were recruited in the two categories of normal 

(≥22) or impaired (≤16) category on the RBMT. The sample consisted of 14 who were in 

the impaired category and 31 in the normal group. Their average age was 77.11 years, 

and their average number of years of education was 15.33 years. Health literacy scores 

were measured with the Rapid Estimate of Adult Literacy in Medicine. 

 Overall, health literacy scores were high (M = 65.09, SD = 2.80). Thirty-four 

participants, 76% of the sample, scored a 66 out of a possible score of 80. Pearson 

correlations were calculated for the study variables. Health literacy scores with related 

to education and cognition (.30), memory performance groups (normal vs. poor; .25), 

and performance-based instrumental activities (.50). 
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 More research in to the development of a broader assortment of health literacy 

instruments would improve the ability of researchers to both compare studies and build 

on the knowledge and results of others (McDougall & Mackert, 2012). 

 The objective of the research by Federman, Sano, Wolf, Siu and Halm (2012) was 

to examine the relationship between health literacy, memory, and verbal fluency in 

older adults. Using a cross-sectional cohort study that involved twenty senior centers 

and apartment buildings in New York, New York. Participants were independently 

living, English- and Spanish-speaking adults aged 60 and older (N=414). 

 Health literacy was measured using the Short Test of Functional Health Literacy 

in Adults (S-TOFHLA). The associations between S-TOFHLA scores and immediate and 

delayed recall (Wechsler Memory Scale II), verbal fluency (Animal Naming), and global 

cognitive function (Mini-Mental State Examination, MMSE) were modeled using 

multivariable logistic and linear regression.  

 Results showed that health literacy was inadequate in 24.3% of participants. 

Impairment of immediate recall occurred in 20.4%; delayed recall, 15.0%; verbal 

fluency, 9.9%; and MMSE, 17.4%. Abnormal cognitive function was strongly associated 

with inadequate health literacy: immediate recall (adjusted odds ratio (AOR)=3.44, 95% 

confidence interval (CI)=1.71-6.94, P<.001), delayed recall (AOR=3.48, 95% CI=1.58-

7.67, P=.002), and verbal fluency (AOR=3.47, 95% CI=1.44-8.38, P=.006). These 

associations persisted in subgroups that excluded individuals with normal age-adjusted 

MMSE scores.  

 The researchers concluded that memory and verbal fluency are strongly 

associated with health literacy, independently of education and health status, even in 
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those with subtle cognitive dysfunction. Reducing the cognitive burden of health 

information might mitigate the detrimental effects of limited health literacy in older 

adults. Research that examines the effect of materials modified to older adults' cognitive 

limitations on health literacy and health outcomes is needed. 
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CHAPTER 3 

METHODOLOGY 

3.1 Participants 

 One hundred and eighty three men and women (mean age = 75.01 ± 10.53 yrs) 

were recruited from local community programs, senior centers, and retirement 

communities.  Executive directors/program coordinators from Senior Services, Inc. 

Wichita’s Downtown and Oaklawn Senior Centers; Georgetown Independent Living and 

Wesley Friends were contacted by phone and email to ascertain their organizations 

interest as well as their opinion as to the interest of their organizations members.  

Directors/coordinators invited study personnel to their organizations on specific days 

and times to request participation by their members.  Upon meeting with organization 

members, study personnel gave a short presentation describing the study purpose and 

requirements.  Interested members provided written informed consent to participate in 

the study.  The study protocol was approved by the Wichita State University 

Institutional Review Board.  Prior to the study, all participants signed an informed 

consent document (Appendix A). 

   There were four organizations in the area that agreed to participate in the survey 

process. Wesley Friends is affiliated with Wesley Medical Center in Wichita, Kansas and 

has over 7,200 members. The Downtown Senior Center is one of Senior Services, Inc of 

Wichita four multi-purpose senior centers located throughout Wichita, Kansas. Each 

senior center is managed by a full-time center director, and each offers  a mix of 

educational, recreational, cultural, physical fitness and health-related activities older 

adults in the area. Oaklawn Senior Center promotes the general welfare of the  
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"adult-over-fifty" population of Oak Lawn through programs and services. The facility 

provides a safe, fun, educational and healthful environment for the members and serves 

as a resource for older adults seeking information about aging and related services. 

Georgetown Independent Living is an independent living facility affiliated with Via-

Christi Health in Wichita, Kansas.  

 

3.2 Assessments 

Participants completed five questionnaires. The questionnaires consisted of 

questions regarding frequency of Internet use, Internet self-efficacy, health literacy, 

health status and general demographic questions. Assessments were conducted Senior 

Services, Inc. Wichita’s Downtown, Linwood, and Oaklawn Senior Centers, Georgetown 

Independent Living and Wesley Friends.  The time required to administer the 

questionnaires was approximately 15 minutes.  Participants were verbally encouraged to 

do their best, but not to push to the point of over exertion or beyond what they feel is 

safe for them complete all answers, but were told if they were uncomfortable with any 

questionnaire or question they were not required to complete them. 

 Internet Self-Efficacy (Appendix B) 

 Self-efficacy toward computer used was measured using a questionnaire 

developed for use by this study. Included in the questionnaire is the General Self-

Efficacy developed by Ralf Schwarzer & Matthias Jerusalem (1995). The scale was 

created to assess a general sense of perceived self-efficacy. Strengths of this measure 

show that it has been used internationally with success for two decades. It is suitable for 

a broad range of applications and is suitable as an indicator of quality of life at any point 

http://www.ralfschwarzer.de/
http://psilab.educat.hu-berlin.de/
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in time. Criterion-related validity is documented in numerous correlation studies where 

positive coefficients were found with favorable emotions, dispositional optimism, and 

work satisfaction. Negative coefficients were found with depression, anxiety, stress, 

burnout, and health complaints. In studies with cardiac patients, their recovery over a 

half-year time period could be predicted by pre-surgery self-efficacy. Reliability: In 

samples from 23 nations, Cronbach’s alphas ranged from .76 to .90, with the majority in 

the high .80s. The scale is one-dimensional (Schwarzer & Jerusalem, 1995).  

Health Literacy Assessment (Appendix C) 

 Health literacy was evaluated by the use of three health literacy questions. Chew, 

et al., (2008) compared the performance of three health literacy screening questions for 

detecting patients with inadequate or marginal health literacy in a large Veteran 

Administration population. The authors conducted in-person interviews among a 

random sample of patients from four Veteran Administration medical centers that 

included three health literacy-screening questions and two validated health literacy 

measures. Patients were classified as having inadequate, marginal, or adequate health 

literacy based on the Short Test of Functional Health Literacy in Adults (S-TOFHLA) 

and the Rapid Estimate of Adult Literacy in Medicine (REALM). They evaluated the 

ability of each of three questions to detect: 1) inadequate and the combination of 

“inadequate or marginal” health literacy based on the S-TOFHLA and 2) inadequate and 

the combination of “inadequate or marginal” health literacy based on the REALM. Of 

4,384 patients, 1,796 (41%) completed interviews. The prevalence  of inadequate health 

literacy was 6.8% and 4.2%, based on the S-TOHFLA and REALM, respectively. 
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Comparable prevalence’s for marginal health literacy were 7.4% and 17%, 

respectively. For detecting inadequate health literacy, “How confident are you filling out 

medical forms by yourself?” had the largest area under the Receiver Operating 

Characteristic Curve (AUROC) of 0.74 (95% CI: 0.69–0.79) and 0.84 (95% CI: 0.79–

0.89) based on the S-TOFHLA and REALM, respectively. AUROCs were lower for 

detecting “inadequate or marginal” health literacy than for detecting inadequate health 

literacy for each of the three questions. It was concluded a single question might be 

useful for detecting patients with inadequate health literacy in a VA population.  

SF-36 Assessment Tool (Appendix D) 

 The SF-36 questionnaire is a self-administered questionnaire containing 36 

items, which takes about five minutes to complete. It measures health on eight multi-

item dimensions, covering functional status, wellbeing, and overall evaluation of health 

In six of the eight dimensions. Patients are asked to rate their responses on three or six 

point scales (box) rather than simply responding yes or no as in the Nottingham 

questionnaire. For each dimension, item scores are coded, summed, and transformed on 

to a scale from 0 (worst health) to 100 (best health). 

 Demographics (appendix E) 

A demographics questionnaire was administered to each participant to assess 

variables such as current age, race/ethnicity, marital status, years of education, and 

household/family income, self-reports of alcohol consumption, smoking status, 

personal history of disease, and medication use.  
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Internet Use (appendix F) 

An Internet use questionnaire was administered to each participant to assess 

years of computer ownership, hours spend on Internet, Internet access at home, daily 

use of Internet, sending email, and social network membership.  

 

3.3  Data Analysis 

 Univariate frequency analysis was used to examine demographic and 

socioeconomic characteristics, healthy literacy, the eight SF 36 Health Survey 

dimensions (physical functioning, role limitation due to health, energy/fatigue, 

emotional well-being, social functioning, pain and general health); computer ownership, 

Internet use, time spent on the Internet, email use, use of social networking sites, and 

Internet self-efficacy. Bivariate analyses, using chi-square and t tests, were used to 

compare health literate and low health literate participants on relevant variables. 

Correlation analysis was used to investigate relationships between computer/Internet 

use, Internet self-efficacy, self-rated health, and demographics. Because of the cross-

sectional nature of the data, the relationships examined are correlational, not causal. 

Data analysis was completed using the statistical software program SPSS for Windows 

V.16.0 (SPSS Inc., Chicago, IL).  Each variable was examined for normality using the 

Kolomogorov-Smirnov test. Assumptions of homogeneity of variance and sphericity 

were evaluated.   
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CHAPTER 4 

RESULTS 

 

 One-hundred eighty-three older adults recruited for this study. Four participants 

were excluded due to low questionnaire item response.  Original chi-square analysis 

violated symmetry assumptions and therefore multi-choice responses were reduced to 

the lowest number of categories. 

 

4.1 Gender Analysis 

Using a Chi Square and independent sampled t-test, there were no significant 

differences with respect to gender on Internet/Computer Use, Self-Efficacy, Self-Rated 

Health, or Demographics. As such, analyses were collapse across gender.   

 

4.2 Health Literacy 

Chi-Square tests were used to examine difference based on health literacy.  Participants 

were differentiated into two groups, health literate (n=107) or low health literacy (n=71).  

Analyses were conducted on the Internet/Computer Use, Self-Efficacy, Self-Rated 

Health, and Demographic variables. Frequencies and descriptive statistics were also 

calculated. 

Computer/Internet Use. With respect to computer/Internet use, no differences were 

noted between literacy groups.  This suggests that regardless of level of health literacy, 

the older adults in this sample had similar experience with computer/Internet use and 

ownership. There was a trend for health literate participants to report higher computer 
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use, ownership, Internet access, daily Internet use, email use, years of computer 

ownership, and hours of computer use (Table 4.1).  A greater percentage of low literate 

participants reported using the Internet and social media (Table 4.1). However, none of 

these differences was large and did not produce significant differences. 

Table 4.1 Computer Use Frequency Distributions 

 

 Yes No 

Computer Use   

    Health Literate 58% 43% 

    Low Health Literacy 51% 49% 

Own a Computer   

    Health Literate 78% 22% 

    Low Health Literacy 73% 27% 

Home Internet Access   

    Health Literate 73% 26% 

    Low Health Literacy 69% 31% 

Do You Use the Internet   

    Health Literate 61% 39% 

    Low Health Literacy 68% 32% 

Do You Use the Internet Daily   

    Health Literate 51% 49% 

    Low Health Literacy 45% 55% 

Email Use   

    Health Literate 66% 34% 

    Low Health Literacy 59% 41% 

Social Media Use   

    Health Literate 33% 66% 

    Low Health Literacy 39% 61% 

 

Yrs of Computer Ownership ‹ 1 year 1-4 years 5-9 years 10+ years 

    Health Literate 5% 9% 13% 73% 

    Low Health Literacy 11% 12% 18% 59% 

 
Hours of Computer Use ‹ 1 hour 1-2 hours 2-3 hours 4+ hours 

    Health Literate 55% 20% 18% 7% 

    Low Health Literacy 60% 25% 13% 2% 
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Self-Efficacy.  With respect to self-efficacy, differences were noted for the variable 

addressing the gathering of information (X2=5.503, p ≤ .05), but none of the other 

variables. This indicates that both health literate participants and those with low health 

literacy were equally confident in their understanding of the Internet and their ability to 

complete online tasks such as shopping, making travel arrangements, and using social 

media. However, when using the Internet to gather information, participants with low 

health literacy did not express as great of confidence as those health literate participants 

in completing this task. The frequency distributions for these measures are displayed 

below (Table 4.2). There was a trend for health literate participants to express more 

confidence in the self-efficacy questions, except for making travel arrangements online. 

Overall participants were least confident turning to an on-line discussion group when 

help is needed. 

 

 

 

 

 

 

 

 

 

 



 

34 

 

Table 4.2 Self-Efficacy Frequencies 

 Agree Disagree Neither 
Understand Internet Hardware    
    Health Literate 54% 32% 14% 
    Low Health Literacy 47% 37% 16% 
Describe Function of Hardware    
    Health Literate 47% 40% 14% 
    Low Health Literacy 35% 47% 18% 
Trouble Shoot Internet    
    Health Literate 38% 47% 16% 
    Low Health Literacy 28% 52% 20% 
Explain Why a Task Won’t Run    
    Health Literate 33% 48% 19% 
    Low Health Literacy 19% 62% 18% 
Learn Advanced Internet Skills    
    Health Literate 39% 46% 16% 
    Low Health Literacy 27% 51% 21% 
Use Internet to Gather Information*    
    Health Literate 76% 10% 14% 
    Low Health Literacy 62% 26% 12% 
Use Online Discussion for Help    
    Health Literate 19% 59% 22% 
    Low Health Literacy 17% 64% 19% 
Shopping and Purchase Online    
    Health Literate 50% 36% 14% 
    Low Health Literacy 40% 41% 19% 
Make Travel Arrangements Online    
    Health Literate 41% 41% 17% 
    Low Health Literacy 47% 36% 17% 
 

 

Self-Rated Health.  Using independent t-tests to compare self-rated between health 

literate participants and those with low health literacy, no differences were noted.  This 

indicates that health literacy did not differentiate the self-rated health among the 

participants in this sample. These were results are not in agreement with the literature.  

It was expected that participants with lower self-related health would also score lower 

on health literacy. Descriptive statistics for these measures are presented in Table 4.3.  
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These measures are based on a scale from 0-100, with 100 representing the highest self-

rated health. Although not significant, there was a trend for the health literate 

participants to report greater self-rated health. The largest differences were observed for 

physical and emotional limitations.   

 

Table 4.3. Self-Rated Health Descriptive Statistics 

 

Self-Rated Health 36 Health Literate Low Literacy 

 Mean (SD) Mean (SD) 

Physical Health 70.53 (28.83) 69.53 (26.62) 

Physical Limitations 67.49 (40.39) 57.32 (42.73) 

Emotional Limitations 79.05 (35.52) 68.89 (41.15) 

Energy Fatigue 62.96 (21.14) 58.21 (21.44) 

Emotional Health 81.94 (14.58) 76.60 (17.17) 

Social Health 88.03 (20.31) 83.18 (21.66) 

Pain 68.84 (23.90) 65.75 (23.42) 

General Health 69.86 (18.92) 67.16 (18.16) 

 

 

Demographics.  With respect to demographic variables, the only difference noted was 

on participant grade level variable. The frequency distributions for these measures are 

displayed below (Table 4.4). With respect to health literate participants, 30% earned a 

high school degree, 52% completed college, and 14% earned a post-graduate degree 

while.  This compares to the low literate participants where 47% earned a high school 

degree, 42% completed college, and 4% earned a post-graduate degree while. This 

indicates that, for this sample, health literacy did not differentiate the demographic 

variables of age, gender, marital status, job title, medication use, smoking status, or 

income.  However, health literate participants did attain a higher level of education, 

compared to those participants with low health literacy.   
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Table 4.4 Demographic Frequencies and Descriptive Statistics 

Age  
    Health Literate 73.86 (8.85) 
    Low Health Literacy 76.26 (8.74) 
 
Gender Male Female 
    Health Literate   
    Low Health Literacy   
 
Ethnicity White Other 
    Health Literate 99% 1% 
    Low Health Literacy 94% 6% 
 
Marital Status Married Single Divorced/Widow 
    Health Literate 54% 8% 38% 
    Low Health Literacy 55% 7% 38% 
 
Grade Level None Some HS Associates College Post-Grad 
    Health Literate 0% 4% 30% 0% 52% 14% 
    Low Health Literacy 0% 6% 47% 2% 42% 4% 
 
 
Employment Working Disabled Retired 
    Health Literate 4% 1% 95% 
    Low Health Literacy 3% 2% 94% 
 
Smoking No Yes 
    Health Literate 97% 3% 
    Low Health Literacy 93% 7% 
 
Income ‹ $10K 10K – 40K 40K – 80K 80K - 100K 100K+ 
    Health Literate 4% 63% 24% 7% 4% 
    Low Health Literacy 4% 51% 37% 5% 3% 
 
 

4.3 Correlations  

Correlations were used to investigate relations between variables on each of the 

different questionnaires.  Within questionnaire correlations were not addressed. 
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Health Literacy. Interestingly, health literacy was not related to any variable except 

grade level. 

 

Computer/Internet Use.  It is not too unexpected that computer ownership and use 

were be related to computer self-efficacy (Table 4.5). In fact, the majority of 

computer/Internet variables were related to Internet self-efficacy.  Using a computer on 

a regular basis was positively related to all self-efficacy measures. Daily use and length 

of time spent online was related to all self-efficacy measures except the use of discussion 

when help is needed. Confidence in using hardware and gathering information were 

related to every computer use variable. With respect to self-reported health, owning a 

computer, navigating the Internet, and number of years owning a computer, was related 

to all self-reported health measures except physical functioning (number of years using 

a computer was not related to social health) (Table 4.6). Daily Internet use was related 

to physical limitations, emotional and social health, pain, and general health.  With 

respect to demographics, grade level attained was related to all computer/Internet use 

questions except daily Internet use. Income was related to seven of the nine 

computer/Internet use questions (Table 4.7). 
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Table 4.5 Correlations: Computer/Internet Use and Self-Efficacy  
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Table 4.6 Correlations: Computer/Internet Use and Self-Rated Health 
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Table 4.7 Correlations: Computer/Internet Use and Demographics 
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Self-Efficacy. In addition to being related to computer/Internet use, the Internet self-

efficacy variables of understanding Internet hardware and functions, gathering 

information, shopping, and travel was related to the demographics variables of grade 

level. Age was related to seven of the nine self-efficacy measures (Table 4.9). The self-

efficacy measure of understanding Internet hardware was related to the self-rated health 

variables of physical and emotional limitations, social health, and pain. The self-efficacy 

measure of understanding Internet functions was also related to the self-rated health 

variables of physical and emotional limitations and pain. The self-efficacy measure of 

learning advance Internet skills and was related to emotional limitations, 

energy/fatigue, emotional and social health, pain and general health. The less Internet 

self-efficacy participants reported, the poorer they ranked their health (Table 4.10).   
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Table 4.8 Correlations: Self-Efficacy and Demographics 
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Table 4.9 Correlations: Self-Efficacy and Self-Rated Health 
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Self-Rated Health.  In addition to relationships between computer/Internet use and 

Internet self-efficacy, self-rated health measures of emotional limitations and general 

health was related to grade level attained. Physical health was related to retirement 

status. Physical limitations and pain were related to smoking status. Social health was 

related to medications and income level (Table 4.10).  
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Table 4.10 Correlations: Self-Rated Health and Demographics 
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Chapter 5 

DISCUSSION 

 

 It was hypothesized that participants of this study with low health literacy would 

have lower health status, education status, computer/Internet use, and would have 

lower self-efficacy on the measures of gathering information, discussions, shopping and 

travel. However, there was no difference between the level of health literacy and self-

reported health. This is in contrast to much of what is presented in the literature. Earlier 

research has shown that adults with poor health literacy are more likely to report their 

health as poor (42%) than adults who have proficient health literacy (Berkman, 2011). 

Patients with inadequate functional health literacy are more likely than patients with 

adequate functional health literacy to report their health as poor (Baker, 2000). 

Although not significant, similar to these studies, there was a trend for the health 

literate participants to report greater self-rated health. The largest differences were 

observed for physical and emotional limitations.  With respect to education status, our 

findings were similar to the literature in that health literate participants achieved a 

higher level of education. The more educated individuals are, the greater is the chance 

that their health literacy level is higher (Cutilli, 2007).  The number years of school 

completed is strongly associated with reading fluency and as a result, individuals with 

more education tend to have a better capacity to obtain, process, and understand basic 

health information and services needed to make appropriate health decisions (Baker, 

2007). Sixty-four percent of the health literate participants received a college and/or 

post-graduate degree in comparison to 46% of the low health literate participants. 
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However, we posit that our low health literate participants may be slightly more 

educated than the general low health literacy population. This finding may have resulted 

in fewer differences between the health literate and low health literate groups. Although 

there was an education level difference between groups, the overall education level 

seems inflated for an older adult population. With respect to computer/Internet use we 

hypothesized that low health literate participants would report lower incidence of use. 

However, this was not supported by the data; no differences were noted between literacy 

groups.  This suggests that regardless of level of health literacy, the older adults in this 

sample had similar experience with computer/Internet use and ownership. There was a 

trend for health literate participants to report higher computer use, ownership, Internet 

access, daily Internet use, email use, years of computer ownership, and hours of 

computer use; but again, this was not significant. We again hypothesize that our low 

literate group was more educated than the general low health literate group, and this 

may have impacted computer/Internet use. Finally, with respect to self-efficacy, 

differences were noted for the variable addressing the gathering of information, but 

none of the other variables. This indicates that both health literate participants and 

those with low health literacy were equally confident in their understanding of the 

Internet and their ability to complete online tasks such as shopping, making travel 

arrangements, and using social media. However, when using the Internet to gather 

information, participants with low health literacy did not express as great of confidence 

as those health literate participants in completing this task. Although not directly 

addressed, this self-efficacy question most closely represents the seeking out of health 

information. It may not be overly far-fetched to assume that those that do not gather 
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information online may also not seek out health-related information online. To further 

address results not supported in the literature we turn to the delimitations in the 

sample.  This sample of older adults were independently living and as such likely 

relatively healthy.  This may have resulted in the lack of difference between literacy 

groups on self-rated health.  Moreover, the majority of the sample was Caucasian; 96% 

health literate, 94% low health literate. In general low health literacy, self-reported 

health, computer use, is associated with minority populations.  Finally, the health 

literacy tool itself must be addressed.  The large proportion of low literate older adults in 

this sample was surprising.  The high numbers maybe be explained by the fact that age 

is associated with low health literacy. However, it still appears that low literacy was over 

represented in this sample.  

 The second hypothesis stated that health status would be related to health 

literacy. This was not supported by the data. Interestingly, health literacy was not 

related to any variable except grade level. Health literacy also did not differentiate 

between groups on the self-reported health measures. There was a trend for health 

literate participants to report a greater self-rated health compared to low health literate 

participants. These findings differ from many other research studies. People with low 

literacy skills are reported to have poorer health outcomes and difficulty accessing 

health services (Baker, et al, 2000, Chew, et al., 2004).  Low health literacy is predicted 

by older age, lower income, fewer education qualifications, and being from an ethnic 

minority group, yet the relations between health literacy and health is reported to 

persist after accounting for education and other socioeconomic indicators (Bostock & 
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Steptoe, 2012). Limited health literacy is prevalent in community-dwelling older adults, 

and is associated with disparities in health and health care access (Sudore, et al., 2006).   

 The third hypothesis stating that frequency of Internet use will be related to 

Internet self-efficacy was supported by the data. Most all of the computer/Internet use 

measures were related to all self-efficacy measures. There was also a trend for health 

literate participants to express more confidence in the self-efficacy questions, except for 

making travel arrangements online. Research indicates that new Internet users are less 

comfortable using the Internet, are less satisfied with their Internet skills and are more 

likely to encounter stress-inducing problem situations (GVU, 1999) which in turn will 

keep them from using the Internet.  

 The fourth hypothesis states that age will be related to Internet use and Internet 

self-efficacy.  Age was inversely associated with number of years using a 

computer/Internet, email, and social media. Older participants were less likely to 

engage in these activities. Similar results were found with self-efficacy, where the 

younger adults felt more confident with Internet related activities. 

 Finally, it was hypothesized that socio-economic status would be related to 

computer ownership, health literacy, Internet self-efficacy, and self-rated health. In this 

sample, income was not related to any self-efficacy measure and only one self-rated 

health measure (social health).  However, with respect to computer/Internet use, 

income was related to computer use, ownership, number of years using a computer, 

navigating the Internet, daily use and hours spent on the Internet, and email use. 
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CONCLUSION 

Given that low health literate adults in this sample felt confident using the 

computer, they may be receptive and successful participating in a program to increase 

their eHealth Literacy. When using the Internet to gather information, participants with 

low health literacy did not express as great of confidence as those health literate 

participants in completing this task. The less Internet self-efficacy participants reported, 

the poorer they ranked their health.  Increasing an older adults self-efficacy to use the 

Internet to search for health information can improve the potential to increase health 

status and population health as a whole. 

Results showed that age was inversely associated with number of years using a 

computer/Internet, email, and social media. Older participants were less likely to 

engage in these activities. Educating older adults on the benefits and relevancy of the 

Internet may encourage them to learn to use and enjoy the Internet. Older adults who 

do not use the Internet may find that the Internet is an excellent way to keep in touch 

with family and friends.   

The advantages of improving health literacy include improved communication, 

compliance to treatment directions, improved health status, and cost savings to the 

health care system. 

  

FUTURE RESEARCH 

 It would appear that in this sample, older adults not only own and use computers, 

but also have high Internet self-efficacy. One could assume that they would be receptive 

to learning how to improve their health literacy through seeking health information on 
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the Internet.  Steps that can be taken to help more older adults to take advantage of the 

tools and information the Internet has to offer include providing classes in how to use 

the Internet and providing financial assistant to low-income older adults for computers 

and Internet access.  

 Web sites should be designed that are user-friendly for older adults. The National 

Institute of Aging recommends these tips for making a website user-friendly for older 

adults. Break information into short sections, give instructions clearly and number each 

step, minimize the use of jargon and technical terms, use single mouse clicks, allow 

additional space around clickable targets, use 12- or 14-point type size, and make it easy 

for users to enlarge text and minimize scrolling.  

 The health care system is complicated and navigating it can be confusing 

for an older adult. One way to help to older adults is health care providers should 

evaluate how they communicate health information to older adults and check for 

understanding. Medical professionals should keep the language clear and simple, lose 

the medical jargon and terminology, supplement with pictures when needed, and create 

easy to access Internet websites where health information can be found.  The medical 

community and public health professionals should work together to ensure that health 

information and services can be understood and accessed by all older adults.   

Every health care organization that is involved in the delivery of health care 

services should have a health literacy plan to improve its organizational practices of 

disseminating health care information to older adults.  
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APPENDIX A (continued) 
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APPENDIX B 

INTERNET SELF-EFFICACY 

 

 

      Mark the appropriate answer. 
 
 
I feel confident……… S

tr
o

n
g

ly
 A

g
r

e
e

 

A
g

r
e

e
 

N
e

it
h

e
r

 

D
is

a
g

r
e

e
 

S
tr

o
n

g
ly

 
D

is
a

g
r

e
e

 

1. Understanding terms/words relating to Internet 
hardware……………..  

    

2. Describing functions of Internet 
hardware…………………………….. 

     

3. Trouble shooting Internet problems……………………………………      

4. Explaining why a task will not run on the 
Internet……………………. 

     

5. Using the Internet to gather 
information………………………………. 

     

6. Learning advanced skills within a specific Internet 
program………….. 

     

7. Turning to an on-line discussion group when help is 
needed…………. 

     

8. Shopping and purchasing items on 
Internet…………………………… 

     

9. Making travel arrangements and 
reservations…………………………. 
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APPENDIX C 

Health Literacy Questionnaire 

1.  How confident are you filling out medical forms by yourself?    

 Always 

 Often 

 Sometimes 

 Occasionally 

 Never 

2.  How often do you have someone help you read medical information (such as 

forms or brochures)?     

 Always 

 Often 

 Sometimes 

 Occasionally 

 Never 

3. How often do you have problems learning about your health because of difficulty 

understanding medical information?      

 Always 

 Often 

 Sometimes 

 Occasionally 

 Never           
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APPENDIX D 
 

Health Survey 
 

1. In general, would you say your health is: (circle one) 

 Excellent  Fair 
 Very Good  Poor 
 Good  

 
2. Compared to one year ago, how would you rate your health in general now?  

 Much better now than one year ago 
 

 Somewhat better now than one year ago 
 

 About the same 
 

 Somewhat worse now than one year ago 
 

 Much worse now than one year ago 
 

 
3. The following items are about activities you might do during a typical day. Does 

your health now limit you in these activities? If so, how much? 

 
Yes, 

Limited a 
Lot 

Yes, 
Limited a 

Little 

No, Not 
Limited 

at All 

Vigorous activities, such as running, lifting 
heavy objects, participating in strenuous 
sports………………… ..........…….................. 

Moderate activities, such as moving a table, 
pushing a vacuum cleaner, bowling, or playing 
golf………………... ..........…….................. 

Lifting or carrying groceries……………………………... ..........…….................. 

Climbing several flights of stairs………………………… ..........…….................. 

Climbing one flight of stairs……………………………... ..........…….................. 

 
Bending, kneeling, or stooping…………………………... ..........…….................. 

Walking more than a mile………………………………. ..........…….................. 

Walking several Blocks ………………………………  ..........…….................. 
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APPENDIX D (continued) 
 

 
Walking one block……………………………………….. ..........…….................. 

Bathing or dressing yourself……………………………... ..........…….................. 

 
 
4. During the past 4 weeks, have you had any of the following problems with your 

work or other regular daily activities as a result of your physical health? 

 Yes  No  

Cut down the amount of time you  
spent on work or other activities…………………….…...… ..........……... 

Accomplished less than you would 
like…………………… ..........……... 

Were limited in the kind of work or other 
activities………..  ..........……... 

Had difficulty performing the work or other 
activities 
(for example, it took extra effort)………………………….. ..........……... 

 
 
5. During the past 4 weeks, have you had any of the following problems with your 

work or other regular daily activities as a result of any emotional problems 
(such as feeling depressed or anxious)? 
 

 Yes  No  

Cut down the amount of time you spent on work or 
other activities …………………….…...… ..........……... 

Accomplished less than you would 
like…………………… ..........……... 

Didn't do work or other activities as carefully as 
usual……. ..........……... 
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APPENDIX D (continued) 
 
6. During the past 4 weeks, to what extent has your physical health or emotional 

problems interfered with your normal social activities with family, friends, 
neighbors, or groups? 

 
 Not at all  Quite a bit 
 Slightly  Extremely 
 Moderately  

 
7. How much bodily pain have you had during the past 4 weeks? 
 

 None  Moderate 
 Very mile  Severe 
 Mild  Very severe 
 

8. During the past 4 weeks, how much did pain interfere with your normal work 
(including both work outside the home and housework)? 
 
 Not at all  Quite a bit 
 A little bit  Extremely 
 Moderately  
 

9. These questions are about how you feel and how things have been with you during 
the past 4 weeks. For each question, please give the one answer that comes closest 
to the way you have been feeling. 
How much of the time during the past 4 weeks . . . 

 

 All of 
the 

Time 

Most of 
the Time 

A Good 
Bit of the 

Time 

Some of 
the 

Time 

A Little of 
the Time 

None of 
the Time 

Did you feel full of pep?........................... ........….…................………..………...….......... 

Have you been a very nervous 
person?.................................................. ........….…...............…….…...……….………..... 

Have you felt so down in the dumps 
that nothing could cheer you 
up?...................... ........……...............………....……….………...... 

Have you felt calm and 
peaceful?.............. ........……...............………...…….….……….... 

Did you have a lot of 
energy?.................... 

 
  ....…..…...............………...……….………...... 
 

Have you felt blue?........     ....……...............……...………….………..... 
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APPENDIX D (continued) 

 

 
Did you feel worn 
out?..............................          ....……...............……...……….……..... 

Have you been a happy person?...........          ....……...............……...……….……..... 

Did you feel tired? …………………..           ....……...............……...……….……..... 

 
During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting with friends, 
relatives, etc.)? 
 

 All of the time  A little of the time 
 Most of the time  None of the time 
 Some of the time  
 

10. How TRUE or FALSE is each of the following statements for you. 
 

 Definitely 
True 

Mostly 
True 

Don't 
Know 

Mostly 
False 

Definitely 
False 

I seem to get sick a little easier than 
other people…... ...........…….............….…..………………. 

I am as healthy as anybody I 
know………………….. ...........…….............….…..………………. 

I expect my health to get 
worse……………………... ...........…….............….…..…………...…. 

My health is 
excellent……………………………….. ...........…….............….…..………..….…. 
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APPENDIX E 

Demographic Questionnaire 

1. What is your age in years? ______ years 

2. What is your ethnic background?  

 White/Caucasian 

 Black/African American 

 Hispanic or Latino 

 American Indian/Alaska Native/Pacific Islander 

 Asian or Asian/American 

3. What is your marital status?   

 Married/Or Live With Significant Other  

 Single/Live By Self 

 Divorced/widowed/live by self  

4. What is the highest grade you have completed in school?   

___________ (record grade number) 

5.  What is the title of your current job/position? 

______________________________________ 
 

6.  List the “prescription” medications that you currently take: (by exact name or by type) 
  

 Type of medication For what condition 
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APPENDIX E (continued) 

____________________________________________________________

____________________________________________________________  

____________________________________________________________

____________________________________________________________ 

7.  Smoking Status 

 
Do you currently smoke cigarettes?  No ____ Yes ____   

If no, have you ever smoked?     No ____Yes ____ 

For how many years?  _______ 

 
9.  Which category best describes your income level? 

 $10,000 or less 

 $10,000 to $20,000 

 $20,000 to $30,000 

 $30,000 to $40,000 

 $40,000 to $60,000 

 $60,000 to $80,000 

 $80,000 to $100,000 

 $100,000 or more 
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APPENDIX F  

Internet Use Questionnaire 

 

Please mark the most appropriate answer: 

 

1. Do you use a computer on a regular basis? 

 Yes  No 

 

2. Do you own a computer? 

 Yes  No 

 

3. Do you have Internet access at home? 

 Yes  No 

 

4. How many years have you used a computer? 

 Less than one year  5-9 years 

 1-4 years  10+ Years 

 

3. Do you use a computer to navigate the Internet?  

 Yes  No 

 

4. Do you use the Internet on a daily basis? 

 Yes  No 

 

5. How many hours a day you spend on the internet? 

 Less than an hour   2-3 hours 

 1-2 hours  4 or more hours 

 

6.  Do you send email?  
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 Yes  No 

 

 

 

APPENDIX F (continued) 

 

7. Do you belong to a social networking site? (Facebook, My Space, Pinterest)? 

 Yes  No 
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