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ABSTRACT 

Background: Low health literacy is linked to poor health behaviors and ineffective management 

of chronic diseases. The use of eHealth improves health access through technology (i.e., cell 

phones, internet, etc.) and is now becoming a plausible option for medically underserved rural 

populations to improve health literacy.  

Objective: Identifying primary care providers’ baseline knowledge and self-efficacy about 

health literacy, eHealth literacy, screening methods, and intent to change and use eHealth 

applications to improve overall health literacy scores in medically underserved populations. 

Design: Using quantitative methodology, a 25-item Likert-type survey was used to explore 

primary care providers’ knowledge and self-efficacy about health literacy, e-Health literacy, and 

screening and use of e-Health applications. 

Setting: A critically low access medical facility, in a rural and medically underserved area  

Participants: Five health care providers.  

Measurements: The survey responses and open ended question responses were analyzed by 

finding the mode through content analysis. 

Results: The providers demonstrated high self-efficacy scores and moderately high health 

literacy and e-Health scores, indicating positive opinions on e-Health use.  

Conclusion: Primary care providers have the opportunity to serve as a main model for change 

and creating new avenues for e-Health success. Embracing the possibilities that e-Health can 

provide, especially in rural, or high risk populations can further efforts to provide lasting quality 

health care. 
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INTRODUCTION 

The medically underserved population lacks access to health care services and health 

information, which results in lower health literacy (Duren-Winfield, Onsomu, Case, Pignone, & 

Miller, 2015). Health literacy is a measurable concept used to identify how well a person 

“obtains, processes, and understands the basic health information and services they need to make 

appropriate health decisions” (Institute of Medicine, 2004, p. 1). A new term, e-Health literacy, 

describes the connection, communication, education, and access of medical information, either 

individually or between a patient and provider, through the use of technology (Eysenbach, 2001). 

Interestingly, health literacy and e-Health literacy are similar terms that describe the same 

outcome, of understanding the ability to obtain health information, but are different in the mode 

of information delivery. Providing e-Health access in multiple formats as the basis for health 

literacy education can create new opportunities for health literacy in medically underserved 

areas. Examples of e-Health include: mobile applications to monitor blood glucose levels, 

exercise and weight loss monitoring, medication identification and reminders, follow up 

education on diagnoses and more. By creating more convenient health access options via 

web/mobile applications for education and health monitoring, health literacy can improve and as 

a result, improve long-term health outcomes.  

Background Knowledge 

Low health literacy is directly linked to poor health behaviors and suboptimal health 

outcomes (Duren-Winfield et al., 2015). Additionally, low health literacy in the medically 

underserved population creates a larger gap in health care access, and contributes to poor 

management of chronic diseases, ineffective disease prevention strategies, higher risks for 
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hospitalizations, higher cost of care, poor health outcomes, and lowered quality of life (Healthy 

People 2020, 2015). Medically underserved populations are considered areas that have been 

classified using criteria to determine overall access to health care services. This criteria, 

determined by Health Resources and Services Administration (HRSA) of the US Department of 

Health and Human Services, includes: 1) the percentage of population at 100% below poverty; 2) 

the percentage of population over 65 years of age; 3) the infant mortality rate; and 4) primary 

care physicians per 1,000 population or low-income population (HRSA, 2015). This criteria 

determines if an area is considered medically underserved, which predisposes that population to 

limited health care services, lower health literacy, and suboptimal long-term health outcomes 

(Jones, Parker, Ahearn, Mishra & Variyam, 2009).  

Joshi, Jayasinghe, Parker, Mar, Russell, Lloyd, and Harris (2014), authors of a recent 

analysis, stated health literacy scores of patients were linked to the level of involvement health 

providers had in interacting, educating and referring patients. Health care providers’ perceptions 

of low health literacy in their patients can be considered a barrier that further hinders access to 

health services. The therapeutic management of health throughout the lifespan heavily depends 

on both the literacy level of the patient as well as the willingness of the provider to educate 

(Joshi et al., 2014). 

In 2004, the Institute of Medicine (IOM) identified three factors that influenced health 

literacy, and thus, recommended efforts to improve literacy by emphasizing education efforts in 

the following areas: 1) culture and society, 2) education system, and 3) the health system (IOM, 

2004). Health literacy is viewed as individual specific abilities and limitations that correlate 

education/basic literacy to health literacy and health outcomes (Weld, Padden, Ramsey, & Bibb, 
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2008). This suggests that improving basic literacy will, by default, improve health literacy. These 

are areas that are recognized as determining health literacy, including:  

“demographic characteristics (e.g., age, race and ethnicity, income, and gender), prior 

knowledge (e.g., disease and illness experiences, conceptual knowledge of health and 

health care, and familiarity with health care vocabulary), resources (e.g., 

employment/occupation, social support, culture, language, literacy, and education), and 

capabilities (e.g., vision, hearing, verbal ability, memory, and cognitive functioning) 

influence the degree to which an individual develops, refines, and uses health literacy 

skills” (Squiers, Peinado, Berkman, Boudewyns, & McCormack, 2012, p. 48).  

The expanded definition of health literacy allows for future developments and interventions that 

can be used to improve health literacy through the use of e-Health. 

The only reported data on health literacy in the United States found that 1 in 5 Americans 

lacked access to primary care services, and an estimated 12% of American adults were 

considered proficient in health literacy (National Association of Community Health Centers, 

2007). Clearly, updated information and ideas to improve health knowledge through cost 

efficient alternatives is necessary. It is through the use of e-Health technology, which includes 

internet access and mobile phone applications among multiple educational formats, that health 

literacy can be improved. This new dynamic approach creates a convenient mode to influence 

and teach people where they are, both geographically and at their own literacy level. Through e-

Health access, information can serve as supplemental education, health reminders, virtual 

communication and more, all while being delivered in specific individual literacy approaches. 

Face to face interactions with patients and providers are not always available. Continuing to 
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adapt through technological advances, like e-Health, can directly improve health literacy, 

resulting in improved health outcomes (Duren-Winfield et al., 2015). 

Local Problem 

It is suggested that primary care providers have overestimated the health literacy of their 

patients (Bass, Wilson, Griffith & Barnett, 2002; Hersh, Salzman, & Snyderman, 2015). Without 

knowing individual health literacy, medical information and educational materials need to be 

made available through multiple resources and learning styles. Individuals from medically 

underserved rural areas are at a disadvantage for accessing health care services, due to low 

income and minimal resources (Muñoz, 2010). In Arizona, there are many areas that are 

classified as rural due to disproportional incomes, cultural diversity, and secluded geographic 

locations. Counties classified as medically underserved in Arizona are those that qualify due to 

the ratio of heath care providers per 1000 population, infant mortality, the percent of the 

population below the poverty line, as well as the percent of the population older than 65 (ADHS, 

2014). Health care providers in these regions need to be vigilantly aware of the risk of low health 

literacy in this population. The specific local problem for the rural northern Arizona clinic for 

this project has a population of 9,500 and is roughly 190 miles from a metropolitan city (USA 

Info, 2014).  

Internet services are accessible to most populations, therefore, acceptance and preference 

for e-Health based technology through apps is increasing and the “digital divide” for medically 

underserved rural populations is diminishing (Neuenschwander, Abbott, & Mobley, 2012). The 

data collected on a variety of sample sizes, characteristics of individuals, and educational 

backgrounds, supported that a large percentage preferred education and information follow-up 
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through internet based resources versus written materials like a brochure (Neuenschwander, 

Abbott, & Mobley, 2012).  

The digital divide is known to be a fairly accurate predictor of inequalities involving 

social, educational and technological barriers (Dongwon, Hwansoo, Hangjung, & Andrew, 

2014). The medically underserved population in a rural portion of Arizona has varying access to 

internet and cell phone service due to the variation of population resources and locations. For 

example, internet service and cell phone use is considered sparse, unreliable and nonexistent on 

certain parts of the American Indian Reservations (Edwards & Patchell, 2009). Those who reside 

in these areas do not have easy access to such technology, however those who live within city 

limits may be able to pay or have access to broadband internet and cell phone use service (i.e., at 

home or public library).  

To combat this need, eHealth applications can improve health outcomes by providing 

information based on current literacy scores. Lower literacy scores warrant a different approach 

than higher literacy scores, resulting in health education tailored to the need. An estimated one 

third of U.S. adults are considered less than proficient in health literacy, which is an increasing 

health concern that providers must be prepared to address (U.S. Department of Health and 

Human Services, 2008). Individuals with low health literacy scores are more likely to live in 

rural areas, and as a result are more likely to be overweight, engage in high risk behaviors and 

suffer from chronic diseases, thus it is imperative that providers become well versed on the 

current needs and begin to develop solutions (Joshi et al., 2014).    
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Purpose 

The purpose of this quality improvement initiative is to learn about the use of e-Health 

applications in one medically underserved rural clinic in an effort to improve future health 

literacy, positively impacting health outcomes and mitigating disparities. The first aim of this 

project includes identifying what primary care (PC) providers in a specific practice know about 

health literacy, e-Health literacy, and how to screen for and improve health literacy. The second 

aim is to determine their use of eHealth to improve health literacy, interest, willingness, and 

intent to change behavior if needed. The findings will inform future developments of quality 

online resources and mobile applications tailored to fit specific population needs of this clinic.  

Study Question 

In a rural Arizona clinic what is the primary care providers’ baseline knowledge and self-

efficacy about health literacy, eHealth literacy, screening methods, and intent to change and use 

e-Health applications to improve overall health literacy scores in medically underserved 

populations? 

FRAMEWORK AND SYNTHESIS OF EVIDENCE 

Theoretical Framework 

Social cognitive theory explains how certain behaviors develop and evolve based on 

personal, environmental and social factors (Bandura, 2001). The history of the social cognitive 

theory was built from the social learning theory, which sought to explain learning behaviors 

(Bandura, 2001). As a result, the social cognitive theory discusses how behaviors, beliefs, and 

outside factors can change. One way this is explained is through personal factors, including the 

concept of self-efficacy. 
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The concept of self-efficacy is a major component of Bandura’s social cognitive theory 

(Bandura, 2001). Self-efficacy is described as one’s ability to successfully perform or complete a 

task (Grol, Bosch, Hulscher, Eccles, & Wensing 2007). Society is motivated by actions that can 

be directly related to positive outcomes. The concept of self-efficacy explains that people will 

engage in behaviors they feel knowledgeable in, for example promoting health literacy. Self-

efficacy impacts individuals’ thought patterns, emotional responses, effort level and actions, thus 

explaining the basis for creating or improving a behavioral change (Grol, Bosch, Hulscher, 

Eccles, & Wensing 2007). Formulating the specific framework for this Doctor of Nursing 

Practice (DNP) project will highlight the premise that “individuals are not asked to rate the 

abilities they possess, but rather the strength of their assurance they can execute given activities 

under designated situational demands” (Bandura, 2007, p. 646). 

The rationale for using the self-efficacy theory to measure primary care providers’ interest, 

willingness, and intent to change behavior and promote use of e-Health applications is to explore 

the presumed belief that high self-efficacy is linked to use of e-Health. Self-efficacy is a belief 

that one possesses, and it can influence overall behavior and beliefs. If one believes that a certain 

behavior will result in a desired outcome, their ability to adopt the desired behavior for the 

desired outcome becomes achievable (Maibach, Flora, & Nass, 1991). Self-efficacy can also be 

viewed in the context of specific behaviors and an association with particular health problems.  

For example, asking health care providers to use e-Health applications to improve health 

literacy in their patient population would not result in understanding the providers’ interest, 

willingness, or behavior to promote health literacy. Instead, applying the self-efficacy model, 

providers would answer the question, “I am confident I can use eHealth applications to improve 
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the health literacy of my patients.” This question allows the provider to measure their own 

personal self-efficacy in using e-Health to improve health literacy. Using the same concepts to 

create a framework for this project, health care providers of medically underserved populations, 

who engage in the use of e-Health to educate, will improve the knowledge and confidence of the 

providers about health topics, which will result in improved patient health literacy. Again, 

behaviors, personal ability and beliefs all dictate a desired outcome. Interestingly, improving 

health literacy through e-Health formats links self-efficacy and health literacy. Self-efficacy and 

health literacy have been positively correlated to be related to each other, and is suggested that 

one can affect the other (EunSeok, Kim, Lerner, Dawkins, Bello, Umpierrez, & Dunbar, 2014). 

This framework guides the premise for measuring self-efficacy in primary care providers, to 

ultimately promote self-efficacy to improve e-Health use. 

The self-efficacy framework overlaps the influence of individual behaviors, the 

environment, and personal/cognitive/social factors (Grol, Bosch, Hulscher, Eccles, & Wensing 

2007). This provides a foundation which furthers the cause and rationale for exploring the 

possibility that improving primary care providers’ self-efficacy about screening, teaching and 

promoting eHealth tools will improve health literacy in a medically underserved population.  

Concepts 

Health literacy is a multidimensional concept that encompasses individual health 

outcomes, as well as addressing a public health goal. Healthy People 2020 (2015) included the 

improvement of public health literacy as an objective to address, and as a result, has improved 

efforts to define and understand health literacy. Previously, healthy literacy has been defined 

many different ways. The resulting varying perspectives have delayed methodical research and 
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tools to measure health literacy. As previously stated, health literacy is the ability to understand 

health information and using that information to make medical decisions and promote health 

(Squiers et al., 2012). Other definitions add that motivation, desire, access, and knowledge are 

also included in aspects defined as health literacy (Squiers et al., 2012). Regardless of the 

multiple definitions, the concept of health literacy is used to explain health outcomes, 

particularly in medically underserved populations.  

The combination of low health literacy and medically underserved populations links poor 

health outcomes to limited access to health care services, poor management of chronic diseases, 

less disease prevention efforts, more hospitalizations, and more expensive and lowered quality of 

life (Duren-Winfield et al., 2015; Healthy People, 2015). Understanding what predisposes this 

population to these issues, and adapting to improve practice, reflects back on the primary care 

providers’ abilities to assess, education, and improve health literacy.  

The concepts of health literacy, medically underserved and low health literacy in 

medically underserved populations, provides the terminology and basis for incorporating the 

self-efficacy concept in order to guide interventions to improve health literacy through e-Health 

designs. Self-efficacy incorporated the idea that one’s personal beliefs have a direct correlation 

and relationship to thoughts, opinions and hesitations. Self-efficacy can be used to describe and 

explain overall behavior, by linking personal beliefs and resulting outcomes. As highlighted in 

the above section, the important connection between self-efficacy and health literacy has been 

made (EunSeok, et al., 2014). Using the self-efficacy concept to measure provider’s thoughts, 

opinions as well as hesitations about the use of e-Health, allows for identification of the personal 

beliefs of the providers, which will explain the outcomes for e-Health use. For this quality 
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improvement project, the concepts of thoughts, opinions and hesitations involving eHealth 

includes, the daily practices of e-Health use, knowledge of e-Health, belief in the success of 

using e-Health, and the overall confidence of using e-Health. Self-efficacy measures ones’ innate 

ability to achieve a goal and/or complete a task. Without understanding the provider’s overall 

self-efficacy on e-Health use, the opportunity to incorporate eHealth education and access to 

patients will be impaired. Presumably, providers must have a high self-efficacy score, indicating 

their innate strength of their assurance to complete tasks and adapt to given situations (Bandura, 

2007).  

Synthesis of Evidence 

The idea that health promoting education can lead to higher health literacy has been 

confirmed in research articles (Hogan & Kerin, 2012; Joshi et al., 2014; Schooley et al., 2016). 

This improvement of knowledge has the indirect potential to improve patient outcomes. The 

question of how primary care providers view the use of eHealth applications to improve health 

literacy scores in medically underserved populations drives the purpose in creating a synthesis of 

comprehensive evidence, identifying strengths, weaknesses, and gaps of current literature. 

To gain perspective about primary care providers’ viewpoints, several literature searches 

were completed using various databases such as PubMed and CINHAL. Search terms included: 

eHealth, health literacy, web-based education and underserved population. Other inclusion 

criteria included: articles were published within the last 10 years and available in English. A total 

of 22 articles were found with the given search terms, and 12 articles were found to be pertinent 

to the research topic. The following 12 articles discussing the impacts of e-Health and the 

proposed study question are summarized in Table 1.  
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TABLE 1. Synthesis of Evidence. 

Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

Andersen P, Lindgaard AM, Prgomet M, 

Creswick N, Westbrook J. (2009). Mobile 

and Fixed Computer Use by Doctors and 

Nurses on Hospital Wards: Multi-method 

Study on the Relationships Between 

Clinician Role, Clinical Task, and Device 

Choice. Journal of Medical Internet 

Research. 11(3):e32 

 

Investigate the 

relationships between 

clinician role, clinical 

task, and selection of 

a computer hardware 

device in hospitals 

Self-efficacy  Observational  Twenty-seven nurses 

and eight doctors were 

observed for a total of 

80 hours on the 

electric devices they 

used to access health 

information  

Available electric 

choices included: 

computer, mobile lap 

tops, and tablets. 

Observers noted what 

kind of devices were 

used, how often and 

what information was 

accessed. Field notes 

were also documented 

during observations. 

Semi-structured 

interviews were 

conducted after 

observation sessions 

Choice of device to 

access electronic 

information was 

related to clinical role, 

nature of the clinical 

task, degree of 

mobility required, 

including where task 

completion occurs, 

and device design. 

Factors that were 

related to this 

included gender, 

number of years in 

practice, service type 

and practice type play 

a role in how mobile 

tablet computing 

devices are used and 

perceived by 

providers. 

Atkinson, N., Desmond, S., Saperstein, S., 

Billing, A., Gold, R., & Tournas-Hardt, A. 

(2010).  Assets, challenges, and the potential 

of technology for nutrition education in rural 

communities. Journal of Nutrition and 

Education Behavior, 42 (6) pp. 410–416 

 

Examine assets of and 

challenges to getting 

adequate nutrition and 

physical activity 

among low-income 

rural residents, and the 

potential for 

technology to provide 

health education 

Health Promotion Qualitative  58 community 

stakeholders 

(community leaders, 

county health 

departments, parks 

and recreation leaders, 

and local residents) 

from 5 rural areas in 

Maryland.  

In depth interviews 

addressing 4 domains 

(community overview, 

nutrition, physical 

activity, and 

technology). 

Individuals were 

interviewed in person 

and audiotaped to 

ensure correct 

transcription.  

Most common 

community challenges 

stated was low-

income residents 

struggled with 

employment, 

transportation and 

health care. Barriers 

included those related 

to lack of adequate 

resources and 

services, time and cost 

constraints, 

knowledge, and 

attitudes. Health 

information on the 

Internet, can be a 
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useful intervention, 

because of 

transportation and 

access barriers. 

Stakeholders were 

positive about the use 

of online education in 

rural areas 

Dennison, L., Morrison, L., Conway, G., & 

Yardley, L. (2013). Opportunities and 

Challenges for Smartphone Applications in 

Supporting Health Behavior change: 

Qualitative Study. Journal of Medical 

Internet Research, 15(4), e86. 

doi:10.2196/jmir.2583  

 

Explore young adults’ 

perspectives on apps 

related to health 

behavior change 

Social Learning  Qualitative  Four focus groups 

were conducted with 

19 students and staff 

at a University in the 

United Kingdom. 

Groups discussed 

experiences of using 

smartphone apps to 

support a healthy 

lifestyle, interest and 

feelings about features 

and capabilities of 

such apps.  

Discussion using 

trigger materials to 

describe their thoughts 

and feelings about the 

features of these types 

of apps, including 

their perceived 

usefulness, relevance, 

and concerns:  (1) 

assisted with setting 

goals and reviewing 

progress towards 

goals, (2) gave advice, 

tips, and information 

on health, (3) used 

tools to monitor 

behavior, mood, and 

well-being, (4) issued 

reminders and 

prompts for healthy 

behaviors, (5) allowed 

the sharing of 

progress through 

online social media, 

and (6) made use of 

context sensing to 

issue prompts or 

interventions.  

 

The focus groups 

were recorded, 

transcribed, and 

analyzed using 

inductive thematic 

analysis.  

Discussion yielded 

positive support for 

the accessibility of 

health apps. Accuracy 

and legitimacy, 

security, effort 

required, and 

immediate effects on 

mood emerged as 

important influences 

on app usage. 

Hesitation was noted 

with concerns of 

social media, privacy 

and tracking were of 

concern. Further 

research studies are 

needed to develop and 

understand behaviors 

and understanding of 

health apps.  



 

 

 

 

23 

Duren-Winfield, V., Onsomu, E. O., Case, 

D. L., Pignone, M., & Miller Jr, D. (2015). 

Health literacy and computer-assisted 

instruction: usability and patient preference. 

Journal of Health Communication, 20(4), 

491-498 8p. 

doi:10.1080/10810730.2014.976322 

 

Feasibility of using 

computer-assisted 

instruction in patients 

of varying literacy 

levels by examining 

patients’ preferences 

for learning and their 

ability to use 2 

computer-based 

educational program 

Health Belief  Descriptive 

Qualitative  

 

264 participants that 

were English-

speaking between the 

ages of 50 

and 74 years who 

were scheduled for a 

routine 

medical visit and who 

were overdue for 

colorectal cancer 

screening 

 

(56%) had limited 

health literacy 

 

 

Multivariate logistic 

regression was used to 

measure computer 

program usability 1) 

the number of times 

patients needed 

assistance using the 

programs, 2) patient 

assessment of ease of 

computer program 

use, 3) patient 

assessment of ease of 

understanding the 

material presented. 

4) patients’ self-rated 

learning from the 

programs, 5) patients’ 

preferences for the 

programs, as 

determined by the 

post program surveys 

 

98% of participants 

stated the programs 

were easy to use, and 

were preferred to 

reading a brochure 

 

Limited 

literacy patients were 

more likely than 

adequate literacy 

patients to state that 

they learned more 

from the programs 

than they would have 

from a brochure (97% 

vs. 88%, p=.05) 

 

Demonstrates 

that eHealth is a 

feasible method for 

overcoming literacy 

barriers in medical 

care, despite limited 

literacy patients’ lack 

of computer 

experience 

Jibaja-Weiss, M., Volk, R., Granchi, T., 

Neff, N., Robinson, E., Spann, S., & ... 

Beck, J. (2011). Entertainment education for 

breast cancer surgery decisions: A 

randomized trial among patients with low 

health literacy. Patient Education & 

Counseling, 84(1), 41-48 8p. 

doi:10.1016/j.pec.2010.06.009 

 

Explores the 

correlation between 

women who are 

considered to have 

lower health literacy 

that benefit and 

improve health 

understanding through 

multiple formats 

including technology 

Health 

Belief/Promotion  

Randomized 

controlled trial 

100 women newly 

diagnosed with breast 

cancer  

The first group of 51 

women, was provided 

education of breast 

cancer through 

computerized, 

multimedia, 

interactive patient 

decision aid (CPtDA). 

The control group, 

consisted of 49 

women who were 

involved with the 

education of breast 

cancer through 

traditional means, 

(face to face 

discussion, brochures, 

Participants in the 

electronic education 

program were less 

likely than control 

group to indicate a 

preference for breast-

conserving surgery 

(40.5% vs. 50.0%), 

and more likely than 

control group to 

indicate a preference 

for modified radical 

mastectomy (59.5% 

vs. 39.5%, P = 0.018). 

The intervention 

group was more 

informed and clearer 
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and reading 

materials). 

Pre-decision 

(baseline), pre-

surgery, and 1-year 

follow-up assessments 

were conducted.  

about surgical options. 

10.5% of the control 

group were unsure 

about treatment 

options. In addition, 

the intervention group 

showed a significant 

improvement in 

knowledge, compared 

to the control group 

(P < 0.001).  

Joshi, C., Jayasinghe, U. W., Parker, S., 

Mar, C. D., Russell, G., Lloyd, J., & ... 

Harris, M. F. (2014). Does health literacy 

affect patients’ receipt of preventative 

primary care? A multilevel analysis. BMC 

Family Practice, 15(1), 171-180 10p. 

doi:10.1186/s12875-014-0171-z 

 

Compare primary care 

patients with and 

without sufficient 

health literacy in 

terms of their lifestyle 

risk factors, and 

explore factors 

associated with 

receiving advice and 

referral for these risk 

factors from their GPs 

Health Promotion Cross sectional 739 patients from 30 

general practices 

across four Australian 

states 

Multilevel logistic 

regression was used to 

measure health 

literacy scores. 

Through mailed 

surveys of Health 

Literacy Management 

Scale, eight domains 

were scored eight 

domains: patient 

attitudes towards 

health, understanding 

health information, 

social support, and 

socioeconomic 

considerations, 

accessing general 

practitioner healthcare 

services, 

communication with 

health professionals, 

being proactive and 

using health 

information. Scores 

<4 were considered 

insufficient health 

literacy.  

(48%) scored 

insufficient in at least 

one domain, and those 

with lower health 

literacy scores were 

more likely to be 

overweight, engaged 

in risk behaviors and 

suffer from chronic 

diseases. Insufficient 

health literacy 

participants had three 

times greater odds of 

being referred 

compared to those 

having sufficient 

health literacy (OR = 

3.09; 95% CI 1.38 to 

6.91). Level of health 

literacy predicated 

health care providers’ 

referrals and time 

spent on education.  

Lieffers, J. L., Vance, V. A., & Hanning, R. 

M. (2014). Use of Mobile Device 

Applications in Canadian Dietetic Practice. 

Canadian Journal of Dietetic Practice & 

Research, 75(1), 41-47. 

Survey of dietitians 

was used to explore 

topics related to 

mobile devices and 

their applications 

Health Belief  Cross-sectional 118 dieticians were 

surveyed about use of 

specific nutrition/diet 

apps 

Survey posted on 

SurveyMonkey using 

49 multiple choice, 

open-ended, ranked 

questions. Line-by-

54.2% had a client ask 

about or use a 

nutrition/food app. 

About 40.5% of 

respondents had 
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doi:10.3148/75.1.2014.41 

 

(apps) line coding of 

responses to survey 

questions was 

conducted to establish 

reliability for 

emerging themes.  

recommended 

nutrition/food apps to 

clients. Described as 

convenient, improved 

access to 

information/tools 

(e.g., calculators, 

reminder alarms), and 

improved organization 

for professionals 

during patient 

interactions  

Lohse, B., Belue, R., Smith, S., Wamboldt, 

P., & Cunningham-Sabo, L. (2015). About 

Eating: An Online Program with Evidence 

of Increased Food Resource Management 

Skills for Low-Income Women. Journal of 

Nutrition Education and Behavior. (47) pp 

265-272.e1, ISSN 1499-4046, 

http://dx.doi.org/10.1016/j.jneb.2015.01.006. 

 

Produce and evaluate 

About Eating (AE), an 

online program for 

low-income women 

aligned with the Satter 

eating competence 

model, congruent with 

best practices for 

nutrition education of 

low-income audiences 

Health Promotion Mixed methods  284 low income 

women (mostly white, 

obese, 20-40s,) 

The women 

completed at least 1 

online AE program 

module. Survey data 

about the use of AE 

online program were 

collected online.  

 

Data were analyzed 

with descriptive 

statistics, chi-square, 

independent, and 

paired t tests, and 

ANOVA as 

appropriate 

Greater improvement 

of food resource 

management skills for 

AE participants, 

convenience of online 

program and 

education was 

evaluated as helpful 

and would continue 

use  

Neuenschwander, L. M., Abbott, A., & 

Mobley, A. R. (2013). Comparison of a 

Web-Based vs. In-Person Nutrition 

Education Program for Low-Income Adults. 

Journal of The Academy of Nutrition & 

Dietetics, 113(1), 120-126. 

doi:10.1016/j.jand.2012.07.034 

Determine whether 

technology based 

education through 

online applications 

were equivalent and 

as effective as 

traditional in-person 

education 

Health Belief  Randomized 

controlled trial 

123 adults classified 

as “low-income” 

66 participants were 

in the web-based 

education group and 

57 participants in an 

in-person group. A 

pretest/posttest survey 

was conducted to 

measure food and 

nutrition behaviors 

and ultimately the 

effectiveness of the 

online education 

versus the in-person 

education. 

 

T-tests were used to 

Nutrition education 

website for low-

income adults 

significantly improved 

(P<0.05) compared to 

the improvement of 

in-person education. 

79% strongly agreed 

that the website was 

easy to use and easy 

to understand, 79% 

agreed it contained 

helpful information 

and 83% they would 

use the website again. 
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identify common traits 

and outcomes between 

the online and in-

person groups.  

Improvements were 

equivalent between in-

person and web-based 

nutrition education. 

eHealth education 

could provide an 

opportunity to counter 

common nutrition 

education barriers for 

low-income 

individuals 

Parekh, S., Vandelanotte, C., King, D., & 

Boyle, F. M. (2012). 

Improving diet, physical activity and other 

lifestyle behaviors using computer-tailored 

advice in general practice: A randomized 

controlled trial. International Journal of 

Behavioral Nutrition and Physical Activity, 

9, 108. 

 

Evaluated the 

effectiveness of a 

minimal, computer-

tailored intervention 

in a primary care 

setting using a 

summary health 

behavior score. 

Health Promotion Randomized 

controlled trial 

2306 patients were 

randomized into the 

trial. 

 

1711 (76%) returned 

the follow-up 

questionnaire at 

3 months 

Both groups 

completed health 

baseline Prudence 

score. The 

intervention group 

received online 

education in health 

promotion areas. The 

control group received 

in the mail 

information. A 3 

month follow up 

retested the new 

health baseline score 

after intervention.   

 

To determine the 

difference between the 

intervention and 

control group one-way 

ANOVA for testing 

continuous variables 

and Chi-squared test 

for categorical 

variables 

Effective in increasing 

the lifestyle score over 

a three month period, 

although a statistically 

significant positive 

change was observed 

in only three 

individual health 

behaviors 

 

A change in the 

Prudence score from 

baseline to three 

months was 

significantly greater in 

the intervention group 

(5.88 to 6.25, 

difference + 0.37) 

when compared to the 

control group (5.84 to 

5.96, diff = 0.12) 

(F = 13.3, p = 0.01). 

Schooley, B., Walczak, S., Hikmet, N. & 

Patel, N. (2016). Impacts of mobile tablet 

computing on provider productivity, 

communications, and the process of care. 

International Journal of Medical 

Informatics, 88, 62-70. doi: 

10.1016/j.ijmedinf.2016.01.010 

Evaluate practitioner 

perceptions of tablet 

computer connected to 

electronic health 

information resources 

Self-efficacy Mixed Methods  42 inpatient and 

outpatient providers 

were given mobile 

tablet computers to 

use in practice for 18 

months and then were 

interviewed and asked 

Participant responses 

were further analyzed 

by conducting cross-

tab and one-way 

analysis of variance 

(ANOVA) 

Providers also 

reported feeling 

comfortable using the 

device (82.9%), would 

recommend the device 

to colleagues (69.2%), 

did not experience 
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 open ended and 

survey style questions 

about their experience 

and opinion 

increased information 

security and privacy 

concerns (95%), and 

noted significant 

reductions in EHR 

login times (64.1%). 

Schulz, D. N., Kremers, S. J., & De Vries, 

H. (2015). Tailored eHealth Lifestyle 

Promotion: Which Behavioral Modules Do 

Users Prefer? Journal of Health 

Communication, 20(6), 663-672 10p. 

doi:10.1080/10810730.2015.1012243 

Examines the 

preference of types of 

health promotion 

lifestyle modules 

through the use of 

eHealth computer 

based education   

Health Promotion  Randomized 

controlled trial 

1828 

respondents with a 

mean age of 44 years 

 

 

Inclusion criteria: 

being 18 to 65 years 

old, having a 

computer with 

Internet access, basic 

Internet literacy (as 

indicated by 

completing the online 

Adult Health 

Monitor), 

having a valid e-mail 

address 

 

Chi-square tests were 

used to 

compare the 

completion rates for 

the five different 

online education 

modules 

 

Most modules 

completed involved 

online education about 

physical activity and 

health improvement 

strategies. Other 

educational topics 

were not accessed as 

frequently. 56% 

dropped out after 

completing one 

module. In the future, 

though the use of 

computerized 

education included 

personally relevant 

feedback messages, 

the messages need to 

be guided to impact 

the continued use of 

the modules.  
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As technology has evolved, so has the ability to access health information through e-

Health applications, namely through internet access and mobile phone devices. This new 

technology has the ability to streamline faster communication, provide rapid access to 

information, especially for those in medically underserved areas, and provide efficient means to 

improving health literacy (Hogan & Kerin, 2012). However, there are developing concerns that 

providers have voiced which may prove to be a barrier to this new wave of patient/provider 

interaction. The weaknesses in the cited literature included concerns using e-Health, such as 

many unregulated applications that patients are able to use, lack of formal medical education, 

anxiety regarding personal health issues, and the inability to determine the validity of health 

sources (Hogan & Kerin, 2012). As such, the only support of these claims are founded on the 

questionable quality of e-Health applications. In 2011 the FDA began assessing the safety of 

medical mobile phone applications that can also pose a potential risk to the user if the 

applications are not used as intended (Barton, 2012). 

The hesitation that exists from primary care providers about encouraging and supporting 

the use of e-Health is noted throughout several literature articles (Hogan & Kerin, 2012). Often 

included as a subset and disclosure to why e-Health applications are not encouraged, many 

articles highlight the providers’ own discomfort to exploring more options to address health 

literacy through e-Health sources (Hogan & Kerin, 2012; Joshi, et al., 2014). The common 

complaints of providers in patient care are time constraints, difficulty communicating with the 

patient outside of the facility/appointment setting, and misinformation that can be easily accessed 

by the patient through the internet (Schooley et al., 2016). These issues are all addressed with the 

use of e-Health applications, and should be considered as a great incentive for providers in 
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primary care. Providers are also more apt to use electronic devices to access information or 

encourage patient use of electronics if they view it as convenient and reliable (Andersen, 

Lindgaard, Prgomet, Creswick, & Westbrook, 2009). 

However, there is strong literature support that not only can health literacy can be 

improved through e-Health applications, but also eHealth can improve the primary provider’s 

care (Dala-Ali, Lloyd, & Al-Abed, 2011). In large randomized control trials, patient preferences 

of using e-Health educational tools are noted (Duren-Winfield et al., 2015; Jibaja-Weiss, Volk, 

Granchi, Neff, Robinson, Spann, & Beck, 2011). Personalized response messages through online 

education have also been proven to affect compliance and overall understanding of educational 

modules (Schulz, Kremers, & De Vries, 2015). In addition, e-Health education can improve 

monitoring of patient outcomes, improve compliance and expand access to rural underserved 

populations (Lohse, Belue, Smith, Wamboldt, & Cunningham-Sabo, 2015). 

A benefit or incentive to using e-Health applications is found in patient communication, 

documentation, and education. Electronic records allow for quick and easy access to patient 

information, and ease of transferring that information to the patient. Additionally, the patient has 

the ability to have direct communication with their provider or provider’s team. This 

communication is automatically documented and maintained in the patient's chart, decreasing the 

instances of having to access the patient chart, and repetitive documentation (Schooley, Walczak, 

Hikmet & Patel, 2016). In rural communities, barriers to communication and education heavily 

impact health care services. With e-Health use, providers and patients can have ongoing 

communication, monitoring and health promotion guidance (Atkinson, Desmond, Saperstein, 

Billing, Gold, & Tournas-Hardt, 2010).  
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The e-Health applications are available to interact with the patient, or provide specific 

education. This helps decrease the gaps in communication with the patient when they cannot get 

in for an appointment. E-Health applications can be essential for monitoring patient outcomes, 

and increasing compliance through regular and consistent communication (Muñoz, 2010). An e-

Health application also allows for the patient education to remain available to the patient in one 

location where they can re-access it at any time. Storing the information in the individual records 

of the patient moves away from the common practices of providing patient education through 

printed paper, which is wasteful and easily misplaced or destroyed (Schooley et al., 2016). In 

addition, online education is suggested to be just as effective as in-person education based upon 

user responses and posttest scores (Parekh, Vandelanotte, King, & Boyle, 2012). 

The provider is able to verify and filter the source of the education provided to the 

patient. The education can be distributed based on the most current evidence based practice, 

increasing the likelihood that the plan for the patient is consistent with the recognized standard of 

care (Hogan & Kerin, 2012). 

There are gaps in the literature, such as the use of e-Health applications in the elderly 

population, as well as the providers’ incentive for using e-Health, or appropriate formats to 

improve health literacy through e-Health. These gaps fuel the purpose of understanding the 

primary care providers' views of using eHealth to improve health literacy. 

In summary, using e-Health technology to benefit health literacy involves improving the 

understanding and promoting the use of health technology in health care providers and users 

alike. E-Health access will continue to expand and has the potential to grow into an essential 

health care tool. Once the primary care providers’ baseline knowledge and self-efficacy about 
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health literacy, e-Health literacy, screening methods and use of e-Health applications is 

identified, future efforts can be explored to ease any concern and hesitation on the healthcare 

providers’ side in order to offer and support this new endeavor.  

METHODS 

Design 

The Model for Improvement recommended by the Institute for Healthcare Improvement 

(IHI) and designed by Associates in Process Improvement (API) guides the design of this project 

(Figure 1) (IHI, 2016). The model consists of six steps: Forming the Team, Setting Aims, 

Establishing Measures, Selecting Changes, Testing Changes, Implementing Changes and 

Spreading Change. The tool is designed to be a simple yet effective way to implement 

improvements and change.  

 

FIGURE 1. Model for Improvement. 
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The first step of Forming the Team was addressed with the identification of selected staff 

who assisted in analyzing the findings. The aims of the project have been identified based on the 

background of this project and have been shared with the clinic: to explore primary care 

providers’ knowledge and self-efficacy about health literacy, eHealth literacy, and screening and 

use of eHealth applications. The measures will be discussed in the Data Collection section. When 

the survey findings were obtained, the Quality Improvement (QI) team selected potential 

changes that may improve the use of eHealth if indicated. Testing the change, using a step from 

the Model for Improvement called the PDSA model (Plan, Do, Study, Act), is beyond the scope 

of this project as are the last two steps of the model, implementing change and spreading change 

(IHI, 2016). However the recommendations from this project will address the last two steps in 

general. 

This Doctor of Nursing Practice Project will use quantitative methodology to explore 

primary care providers’ knowledge and self-efficacy about health literacy, eHealth literacy, and 

screening and use of eHealth applications. Using content analysis, individual responses were 

summarized into ranges or categories to observe for emerging trends.  The measures of the 

survey responses included central tendency, content analysis of open ended questions, and 

demographic data. A quantitative descriptive study gathers data in the effort to provide more in 

depth information about behaviors, beliefs, and attitudes (Polit & Beck, 2012). Through 

deductive reasoning, quantitative studies approach problems by seeking to understand the data 

collected to determine and analyze the answer, solution, or outcome. This will be executed in the 

format of an online survey provided to the participants. The information gathered in this project 
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will establish the likelihood of providers embracing and incorporating eHealth applications to 

address the disparity of low health literacy based on the providers’ self-efficacy.  

Furthermore, this project was designed to ensure that the information is valid and reliable. 

Validity is known as the extent to which the conclusion is supported by the data gathered (UK 

Essays, 2013). The level of validity is ensuring that the information and data are correct and can 

be used to draw assumptions from the given research question. Improving validity involves 

ensuring that consistency in the tools was used, appropriate data collection was done, and data 

analysis was completed correctly. To reduce any internal validity concerns, the use of consistent 

tools will be used. Only one questionnaire, accessible at one online location, will be used for this 

study.   

Establishing a valid and reliable study design is an important facet to any project. The 

reliability of the method can be affected by numerous outside factors, such as the survey, the 

environment during the survey period (available at home or in office), the willingness of the 

participants to schedule time, and more. It is important the reliability is not influenced by the 

student, whether that is directly or indirectly. The student’s involvement must remain unbiased 

and balanced. 

In establishing the reliability and repeatability (repeatability is the ability that this project 

can be repeated by other students and achieve similar results) this project will use adaptations 

from the Generalized Self-Efficacy (GSE) tool. This tool, which has previous publications and 

noted reliability and validity, has been translated into many different languages and used for 

various purposes to assess self-beliefs (Schwarzer & Jerusalem, 1995). The construct of the GSE 

tool is based upon the idea that one can complete tasks, regardless of the difficulty level, through 
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goal setting behaviors, effort and persistence and developing effective coping strategies 

(Schwarzer & Jerusalem, 1995). The personal belief of the level of ability and self-motivation 

determines one’s overall behavioral tendencies and successes. It has been noted that measuring 

self-efficacy is relevant for implementing behavior change and should be considered in 

implementing an overall practice change.  

Another important aspect that must be considered is the premise of reflexivity and personal 

biases in descriptive studies (Polit & Beck, 2012). Self-awareness both culturally and socially 

must be addressed in order to identify primary care providers’ personal assumptions that may 

impact the credibility of the information obtained. Assumptions identified by this student 

include: 

1) Medically underserved populations may lack the resources to improve their health 

literacy without outside guidance and support. 

2) Primary care providers have limited face-to-face time to educate patients, incorporate 

preventive health education, and initially measure health literacy of medically 

underserved patients. 

3) The use of e-Health to improve health literacy in the medically underserved would be 

beneficial for primary care providers and their patients. 

4) Some primary care providers do not use e-Health applications, thus are less likely to 

encourage their patients to use eHealth technology for education. 

5) Some primary care providers do not have extensive up to date knowledge base of all 

the e-Health options that patients could benefit from to improve health literacy.  

Ethical Considerations 



 

 

 

 

35 

Ethical principles of respect for persons, beneficence, and justice must be considered both 

prior to the development of the study as well as during the adaptation of key components 

throughout project. This consideration is needed in order to uphold individual rights while 

exploring the given study question in an ethical manner. Ethical principles, of beneficence, 

autonomy and fidelity are considered the foundation for the premise of guiding the methods and 

approach for this project.  

Beneficence is an ethical concept that involves moral obligation to only act on the benefit 

of others (Beauchamp & Childress, 2009). Similarly, to altruism, beneficence is closely related 

to kindness, charity, and promoting overall good for people. It is the core of compassion and 

often the basis for acting as patient advocates, to promote wellness and good. Acting upon the 

best interest of the participants is the student’s goal and subsequently how the study should be 

designed. By emphasizing and ensuring benefits as well as limiting any potential negative 

effects, beneficence is often viewed as an expectation for any study. To ensure beneficence, this 

study is designed with the intention to gather information from providers about one aspect of 

their practice. Improving clinic population health is the ultimate goal. One means to achieve this 

goal is that the providers understand how e-Health can improve literacy and that adequate 

literacy presumptively leads to better health. 

Autonomy is the ability to make decisions without influence, obligation or guidance from 

outsiders (Beauchamp & Childress, 2009). Upholding autonomy creates a trusting relationship 

that respects both parties involved. Ultimately, health is dictated by autonomy, and it is the 

health care provider’s role to educate and promote health. By ensuring that autonomy is 

preserved, health discussions can be made in confidence and with the appropriate amount of 
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guidance for both the provider and the patient. The autonomy in this study is represented by the 

no obligation participation of the health care providers. This means that their participation is 

driven by the desire to learn about avenues to improve patient outcomes.  

Fidelity and justice encompass the importance of establishing a trusting relationship 

(Beauchamp & Childress, 2009). The fairness to the participant is also included in the justice 

aspect of ethical considerations. Fidelity can be specifically related to the information provided, 

the results which are collected and the use of that information. Participants must feel that they 

can respond honestly and that their responses are confidential and will not be used outside of the 

study. To establish trust, the questionnaire will be completed anonymously and no identifying 

information will be gathered. Justice is demonstrated by the quality of fair and balanced 

questions and the direct correlation to the project topic.  

In addition to ethical considerations, IRB approval from the University of Arizona has 

been obtained prior to start of this study (Appendix A).  

Setting 

The setting is a rural medically underserved clinic in northern Arizona. The clinic meets 

the definition of a critically low access medical facility in a rural and medically underserved 

area. This classification, designated by the Health Resources and Services Administration, of a 

Health Professional Shortage Area, is determined by four factors: Population-to-primary care 

physician ratio, the percent of the population with an income below 100% of the national poverty 

level, infant mortality rates or low birth weight rates, and travel time or overall distance and 

access to available health services (HRSA, n.d.). The primary care clinic functions as the main 

community health center of the town. Opened in 2010, three medical doctors, one general 
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surgeon, and one family nurse practitioner make up the core staff of the clinic. Visiting 

specialties such as obstetrics/gynecology, podiatry, and cardiology also rotate in the clinic. 

Permission to conduct the project at this location has been obtained (Appendix E).  

Participants 

A total of five potential participants of this study are various primary care providers, 

consisting of medical doctors (MDs), doctors of osteopathic medicine (DOs), physician 

assistants (PAs) and nurse practitioners (NPs). Direct targeted recruitment of the providers 

consisted of an in person oral dialogue explaining the QI project purpose and inviting their 

anonymous participation to complete the survey (Appendix B). The providers were also given 

the option to not participate in the survey. From the current clinic staff stakeholders who 

comprised the QI team consisted of the student, nurse practitioner participant, and the non-

medical clinic director. This QI team was presented with the findings and asked to develop 

plausible solutions for future change if indicated.   

Data Collection 

This quality improvement project seeks to identify the existence and extent of problems 

with incorporating health literacy into this clinic’s practice. Thus, the data collection for this 

project was accomplished via an online anonymous survey consisting of 25 items beginning with 

demographic information about the health care providers including: age, gender and years of 

practice (Appendix D). Five questions are from the Generalized Self-Efficacy tool (Schwarzer & 

Jerusalem, 1995). The GSE tool has been used in numerous studies, which bolsters its rationale 

for being using for several decades to measure and predict behavior. Five questions from the 

original GSE tool have been retained and included within the survey. One noted weakness of 
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using the tool is that the original ten question GSE tool does not discuss specific topics, such as 

health literacy (Schwarzer & Jerusalem, 1995; Luszczynska, Scholz, & Schwarzer, 2005). The 

rationale for using some of the original GSE questions with the addition of questions by this 

student, is to specifically address eHealth, health literacy and provider self-efficacy. 

The questions use a Likert-type scale to categorize responses. Likert-type scales can be 

used to analyze participants’ attitudes about concepts (Polit & Beck, 2012). They may also be 

used to effectively distinguish different points of view (Polit & Beck, 2012). Likert-type scales 

allow the participants to choose how much they agree or do not agree with the provided 

statement. 

 The methods of collecting the data (the standardized anonymous survey) can be tested and 

retested to achieve the same results. For this project purpose, retesting will not be conducted. The 

GSE tool assesses self-efficacy, in regard to the belief that one’s own actions are responsible for 

specific outcomes and can be related to behaviors and beliefs (Schwarzer & Jerusalem, 1995). 

The other questions, created by the student also using a Likert-type scale design, are specifically 

related to personal eHealth use and beliefs regarding practice and patient use. For example, 

statements such as I recommend using eHealth education to my patient and I personally use 

eHealth technology in my daily practice are included with possible answers: 1 = Not at all true, 2 

= Hardly true, 3 = Unsure, 4= Moderately true, 5 = Exactly true. The final questions are open-

ended and ask the provider to include more detail regarding eHealth use and health literacy.  

After speaking with the providers about their participation in the survey, and once they 

verbally agreed to participate, the student sent out a survey link via email (Appendix B). The 

anonymous survey was completed through the use of Qualtrics (Qualtrics, 2015). Qualtrics is an 
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online research software program that provides tools to gather online data collection. This system 

software is provided free of charge through the University of Arizona. Once the link to the 

survey was emailed to the providers, the responses to the survey were saved within the Qualtrics 

system. The instructions of how to complete and submit the survey were given to the providers 

in the corresponding email. This instruction included how to access the link, and submit 

responses as well as returning the survey via clicking the submit button. The providers had a 

period of seven days to answer the survey questions. An email reminder was created to be sent 

four days prior to the deadline (Appendix C). The email reminder was not sent out since all five 

participants completed the survey within the first three days. When the survey period ended and 

the data collected was viewable in the Qualtrics system then and transferred to Excel for 

analysis.  

Data Analysis 

Using the survey responses as ordinal data several tests were conducted. Identifying the 

mode, provided a measure of central tendency of the primary care providers’ current knowledge 

and self-efficacy regarding health literacy, eHealth literacy, and screening and use of eHealth 

applications. Another test that was conducted was to uncover the frequencies (percentages of 

responses in each category). This data was represented using a contingency table, which 

symbolizes the multivariate frequency distribution. The subsequent data is discussed in the 

results section. Content analysis was used to analyze the open-ended question by separating the 

responses into categories and then summarize the findings (Neuendorf, 2002). 

 There is not an established correct score for self-efficacy as set forth by the original 

creators (Schwarzer & Jerusalem, 1995). As such, a low score or high score is neither right nor 
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wrong and cannot be classified as such. Rather, the findings will be used to describe the self-

efficacy scores representing willingness to engage in eHealth education for health literacy. Thus, 

the scores will determine positive or negative responses to given statements, which in turn will 

provide an insight into beliefs and opinions of eHealth use.  

RESULTS 

Findings 

The survey response findings indicated that all five health care provider participants 

submitted the survey within the seven day period. As illustrated on Table 2, there were four male 

participants (N=4, 80%) and one female (N=1, 20%). The age of four participants (N=4, 80%), 

ranged from 40 to greater than 60 years old, while one participant (N=1, 20%) selected 20-39 

years. All providers had practice more than five years, three of these (N=3, 60%) had more than 

15 years of experience and two (N=2, 40%) indicated 6-15 years of practice. 

TABLE 2. Participant Demographics. 

Age Range 20-39 years old 40-59 years old > 60 years old 

Participants (N=5) 20% (N=1) 20% (N=1) 60% (N=3) 
    

Gender Female Male  

Participants (N=5) 20% (N=1) 80% (N=4)  
    

Years of Practice 0 – 5 years 6 – 15 years > 15 years 

Participants (N=5) 0 40% (N=2) 60% (N=3) 

 

Following the survey layout, the next five questions discussed the self-efficacy of the 

participants. Illustrated in Table 3, the responses to the questions (see Appendix D) ranged from 

“moderately true” to “exactly true.” From a total of 25 possible responses (five questions each 

answered by five participants) 32% (N=8) of the responses selected “moderately true,” and 68% 

(N=17) chose “exactly true.” None of the participants answered any questions with “not at all 
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true,” “hardly true” or “unsure.” The mode for all five self-efficacy questions was the “exactly 

true” option.  

TABLE 3. Self-Efficacy Findings. 

 
 

These findings suggest that the participants feel confident, proficient, and capable in their 

abilities to problem solve, reason, and accomplish goals, indicating overall high self-efficacy. 

The concept of self-efficacy explains that people will engage in behaviors they feel 

knowledgeable in, for example promoting health literacy (Grol, Bosch, Hulscher, Eccles, & 

Wensing 2007). Self-efficacy impacts individuals’ thought patterns, emotional responses, effort 

level and actions, thus explaining the basis for creating or improving a behavioral change (Grol, 

Bosch, Hulscher, Eccles, & Wensing 2007). Again, behaviors, personal ability and beliefs can 

impact achieving a desired outcome. Because self-efficacy and health literacy have been 

positively correlated to be related to each other, with a suggestion that one can affect the other, 

these findings indicate that with high self-efficacy, high health literacy and willingness to adapt 
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eHealth use may also be present (EunSeok, Kim, Lerner, Dawkins, Bello, Umpierrez, & Dunbar, 

2014).  

The next ten questions discussed eHealth use and health literacy. Table 4 is an aggregate 

of the original ten questions, grouped together based on common themes. These subcategories 

are: personal use of eHealth which included the first two questions, providing eHealth to 

patients, which included the next four questions and eHealth/health literacy, which included the 

last four questions (see Appendix D for original questions). The responses of eHealth and health 

literacy questions showed overall willingness to use eHealth education but also identified 

potential barriers and knowledge deficits.  

TABLE 4. Health Literacy and e-Health Findings. 

eHealth Questions Not at all 

true 

Hardly 

true 

Unsure Moderately 

true 

Exactly 

true  

Personal use of eHealth 0 30% (N=3) 0 60% (N=6) 10% (N=1) 

Providing eHealth to 

patients 

10 % (N=2) 35% (N=7) 0 50% (N=10) 5% (N=1) 

eHealth and Health 

literacy 

0 25% (N=5) 0 70% (N=14) 5% (N=1) 

 

From a total of 50 possible responses (ten questions each answered by five participants), 

questions regarding the personal use of eHealth and knowledge of quality eHealth applications 

included 30% (N=3) hardly true responses, 60% (N=6) moderately true responses and 10% 

(N=1) exactly true response. Questions including recommending eHealth use to patients as well 

as time and confidence to use eHealth with patients included 10% (N=2) not at all true responses, 

35% (N=7) hardly true responses, 50% (N=10) moderately true responses and 5% (N=1) exactly 

true response. The last subcategory, included questions involving using eHealth to improve 
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health literacy, health literacy knowledge of patients, and willingness to adapt eHealth education 

within current practice with 25% (N=5) hardly true responses, 70% (N=14) moderately true 

responses and 5% (N=1) exactly true response.  The mode for the responses in all three 

categories were “moderately true.” The category that included the most “hardly true” responses 

was in providing eHealth to patients, recommending eHealth use as well as having the time and 

confidence to use eHealth with patients. While the category containing the highest “moderately 

true” responses was in the importance of eHealth to improve health literacy, health literacy 

knowledge of patients, and willingness to adapt eHealth education within current practice. These 

findings indicate that the belief that eHealth use can improve health literacy and the willingness 

to use eHealth exists, while barriers of eHealth use is primarily rooted in patient 

recommendations, time required for education and overall confidence in explaining and 

educating for patient use.   

 The open ended responses, illustrated in Table 5, were categorized for content analysis to 

uncover themes and emerging trends. The responses (words, sentences and statements) that relate 

to the same central meaning were clustered together for content unity (Graneheim & Lundman, 

2004). Using unit analysis, collective words, sentences and statements, containing aspects related 

to each other through their content and context is shown below. 

TABLE 5. Content Analysis.  

Category Response  % (N) 

Personal use of e-Health 

 Online UpToDate, Epocrates, applications 60% (N=3) 

Use of electronic medical records 20% (N=1) 

Not currently using  20% (N=1) 

e-Health need within the practice 

 Yes 80% (N=4) 
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No 20% (N=1) 

Topics for e-Health use 

 Reinforced education 40% (N=2) 

Preventative health topics 60% (N=3) 

Best time for e-Health use 

 Initial visit, throughout care and follow up 60% (N=3) 

Patient specific  40% (N=2) 

e-Health applications most useful to you 

 Automated reminders 40% (N=2) 

iPhone/tablet access 20% (N=1) 

Easy to access updated guidelines  40% (N=2) 

Barriers to use 

 Time 80% (N=4) 

Unreliable  20% (N=1) 

e-Health interest 

 Unsure 20% (N=1) 

Saving time and more efficient for rural patients 80% (N=4) 

 

The findings in Table 5 indicate that the majority of the participants, four out of five, 

currently use some form on eHealth technology and also see a current need within the practice to 

use eHealth. Plausible topics for eHealth education included preventative health topics, as well 

as including the eHealth education at the initial contact and during follow up patient/provider 

interactions. Barriers identified include lack of time (the most common response) and reliability 

of the technology. Aspects of eHealth identified that would be considered most useful and future 

developments include: automated reminders and providing convenient communication for rural 

patients.     

The five participants’ responses reflected high self-efficacy representing willingness to 

engage in the use of eHealth. However, in terms of using eHealth, understanding patient health 

literacy and ways to improve health literacy through eHealth, responses varied. The mode of 
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self-efficacy responses were “exactly true” whereas the mode of health literacy and eHealth use 

responses “moderately true” to “hardly true.” This suggests that personal self-efficacy may not 

be a sufficient persuading indicator on willingness to use eHealth confidently for health literacy 

improvement. Taking into account the findings from the survey, the implementation for future 

recommendations for quality improvement within the clinic was discussed.  

DISCUSSION 

Implementation Recommendation 

The QI team, consisting of the student, one nurse practitioner, and non-medical clinic 

director, discussed the findings after the survey period. The need for possible problem-solving 

strategies, solutions and/or changes to promote health literacy screening and education were 

discussed based on the survey findings and feedback. The QI team followed the appropriate steps 

of the Model for Improvement to discuss possible solutions (IHI, 2016). The prior sections, 

Forming the Team, Setting Aims, and Establishing Measures, were completed in the earlier 

stages of this project. The QI team began with the Selecting Changes step. As previously 

discussed, the concept of self-efficacy explains that people will engage in behaviors they feel 

knowledgeable in, for example promoting health literacy. Self-efficacy impacts individuals’ 

thought patterns, emotional responses, effort level and actions, thus explaining the basis for 

creating or improving a behavioral change (Grol, Bosch, Hulscher, Eccles, & Wensing 2007). 

Keeping that approach in mind, the QI team considered the self-efficacy concepts with the 

results of the eHealth questions.  

The first solution discussed involved developing strategies to overcome the barriers 

identified, lack of time and lack of confidence in teaching eHealth to patients. The QI team 
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identified factors that exasperated these barriers and then discussed plausible solutions. These 

factors were divided into external factors and internal factors. External factors include: patient 

behavior and personal beliefs of health, accessibility to eHealth devices (mobile phones/internet), 

and clinic scheduling limitations involving patient time. Internal factors include: provider 

willingness to take additional time with patients, lack of number of health care providers within 

the clinic, and lack of administrative guidance for providers to learn and use eHealth. One 

possible solution to these hindrances is establishing educational sessions for both patients and 

providers about eHealth technology. These sessions would be designed to include information 

both on identifying community resources to accessing eHealth (library access and free Wi-Fi 

centers), as well as introducing eHealth technology that is reliable and credible. These 

educational sessions would be used to address the barriers of patient beliefs of health and 

eHealth use and identifying possible resources to obtain devices to access eHealth. Another 

solution discussed was to trial new appointment timelines, in which extending ten minutes of 

every patient visit was dedicated to health education, health literacy assessment and discuss easy 

to use eHealth options. To encourage providers to use this additional time to educate patients on 

eHealth use, small incentives would be offered, such as “eHealth Brainstorming” catered lunch 

once a week for the group of providers who wanted to further discuss eHealth use and health 

literacy.  

The second strategy for change highlighted the current opportunity to encourage eHealth 

use, with the majority of the providers (four out of five) responding positively and with 

willingness to use eHealth as a way to improve health literacy. It was proposed that a future 

clinic-wide goal be identified. This goal was to create a mission statement that all the health care 
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providers and administrative staff at the clinic would sign and acknowledge. This mission 

statement would be an overarching promise that ongoing efforts would be sought out to develop 

cost effective and time efficient support for eHealth use with the sole premise to improve the 

clinic’s population health literacy. Considering that of the providers surveyed, the responses to 

the self-efficacy questions were high and positive, thus efforts to promote future eHealth use for 

health literacy should be founded on the basis of empowering and encouraging the providers.  

The final steps of the Model for Improvement, Testing the change, Implementing change 

and Spreading change are beyond the scope of this project (IHI, 2016). However the proposed 

solutions for change, introduced by the QI team, have provided recommendations that the clinic 

may use in the future.  

As previously stated, the purpose of this quality improvement initiative was to learn 

about the use of eHealth applications in one medically underserved rural clinic in an effort to 

improve future health literacy which is associated with positive health outcomes and mitigation 

of disparities. The first aim of this project identified what primary care (PC) providers in a 

specific practice know about health literacy, eHealth literacy, and how to screen for and improve 

health literacy. The second aim was to determine their use of eHealth to improve health literacy, 

interest, willingness, and intent to change behavior if needed. From the survey findings, the 

providers had high self-efficacy and self-scored moderately high interest and willingness to use 

eHealth. Though not all providers simultaneously agreed with the positive impact of using 

eHealth, the overall consensus of the providers from this one clinic agreed that eHealth use can 

improve health literacy and access to health care.  
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There are some limitations that apply to this QI project and should be included in the 

overall discussion. First, the size of the participants was limited and only applicable to this one 

primary care clinic, making the findings less relatable to other primary care clinics with more 

providers. However, QI projects cannot be made generalizable, thus the possible activities and 

solutions could be presented as a best practice initiative for other small rural clinics that might be 

looking to increase use of eHealth or promote health literacy. Second, the measurement of self-

efficacy and over eHealth use was based on self-assessment. Using self-assessment tools to 

gather data may be considered a limitation since the findings can be biased or lack perspective 

(Graneheim & Lundman, 2004). In addition, the full GSE tool was not used in this project, 

making the self-efficacy measurement not as reliable if the full tool was used in determining the 

overall self-efficacy of the providers. Whereas the strengths of the study include QI implications 

and discussions that are specifically tailored towards this clinic and patient population. The 

future implications and recommendations can be used to improve eHealth within the population 

and clinic practice.  

Conclusion 

Efforts to improve health literacy should include primary care provider’s beliefs about 

eHealth use. Identifying primary care providers’ baseline knowledge and self-efficacy about 

health literacy, eHealth literacy, screening methods, and intent to change and use eHealth 

applications to improve overall health literacy scores in medically underserved populations can 

provide valuable information to developing future applications regarding eHealth use. Though 

the support for the use of technology in health care has been established and the use of eHealth 

for education and health literacy is in its infancy. Primary care providers have the opportunity to 
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serve as a main model for change and creating new avenues for eHealth success. As stated in this 

project, previous research has identified that eHealth use is effective, time and cost efficient, and 

serves as a successful mode of education. Embracing the possibilities that eHealth can provide, 

especially in rural or high risk populations can further efforts to provide lasting quality health 

care.  As medically underserved communities are disadvantaged with less access to health care 

services and fewer medical providers, eHealth technology can be present and accessible, and can 

be a useful tool to improve health literacy.  
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APPENDIX B: 

 

DIALOGUE FOR PARTICIPATION  
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Dialogue for Participation  

 

My name is Allysen Kelly, RN. I am a graduate student at the University of Arizona, in the 

Doctor of Nursing Practice Family Nurse Practitioner program. I am conducting a quality 

improvement project on the use of eHealth in medically underserved populations to improve 

provider’s self-efficacy on eHealth and ultimately improving patient health literacy. I am inviting 

you to participate because you are a primary care provider in a medically underserved area.   

 

Participation in this research project includes taking an anonymous online survey about eHealth 

in your practice, which will take approximately 15 minutes.  

 

For this survey, self-efficacy questions are based on current behaviors and eHealth is defined as 

using technology in any format (i.e. cell phone applications and/or internet) to obtain health 

information. Please answer the questions based on your current practices.  

 

This information will be used for study purposes only and all of your responses are anonymous. 

By answering the questions, you are agreeing to let me use this information in the study. There 

are no foreseeable risks associated with participating in this project. If you choose to participate 

in the study, you may discontinue participation at any time without penalty. You must complete 

all questions except demographic information, if you so choose. By participating, you do not 

give up any personal legal rights you may have as a participant in this study. An Institutional 

Review Board responsible for human subjects’ research at The University of Arizona reviewed 

this quality improvement project and found it to be acceptable, according to applicable state and 

federal regulations and University policies designed to protect the rights and welfare of 

participants in research. 

 

Survey link: https://uarizona.co1.qualtrics.com/SE/?SID=SV_6Aygfah52EZpvF3 

  

For questions, concerns, or complaints about the quality improvement project, I can be reached 

at allysenkelly@email.arizona.edu  

 

 

Thank you for time and consideration,  

 

Allysen Kelly, DNP/FNP candidate 

https://uarizona.co1.qualtrics.com/SE/?SID=SV_6Aygfah52EZpvF3
mailto:allysenkelly@email.arizona.edu
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APPENDIX C: 

SURVEY REMINDER EMAIL 
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Survey Reminder Email  

 

This is a reminder that if you would like to participate in a project quality improvement project 

on the use of eHealth in medically underserved populations to improve health literacy please 

complete the following survey within the next seven days.  

For this survey, eHealth is defined as using technology in any format (i.e. cell phone applications 

and/or internet) to obtain health information. Please answer the questions based on your current 

beliefs and practices.  

This information will be used for study purposes only and all of your responses are anonymous. 

By answering the questions, you are agreeing to let me use this information in the study. 

Survey link: https://uarizona.co1.qualtrics.com/SE/?SID=SV_6Aygfah52EZpvF3 

 

For questions, concerns, or complaints about the quality improvement project, I can be reached 

at allysenkelly@email.arizona.edu  

 

 

Thank you for time and consideration,  

 

Allysen Kelly, DNP/FNP candidate 

https://uarizona.co1.qualtrics.com/SE/?SID=SV_6Aygfah52EZpvF3
mailto:allysenkelly@email.arizona.edu
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APPENDIX D: 

SELF-EFFICACY AND E-HEALTH SURVEY 
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Self-Efficacy and eHealth Survey 

1. Gender: 

1= Female    2 = Male    3 = Other     

2. Age:  

1= 20-39    2= 40-59    3= >60  

3. Years of practice: 

1 = 0-5     2 = 6-15     3 = >15 

4. I can always manage to solve difficult problems.  

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

5. It is easy for me to stick to my aims and accomplish my goals.  

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true  

6. I can solve most problems if I invest the necessary effort.  

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

7. When I am confronted with a problem, I can usually find several solutions.  

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true  

8. I can usually handle whatever comes my way. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true  

9. I personally use e-Health technology in my daily practice. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

10. I know of available quality health applications for mobile phone devices. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

11. I recommend using eHealth education to my patients. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

12. I have the time to educate my patients on the use of e-Health for their own resources.  

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

13. I would feel confident explaining e-Health applications to my patients. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

14. I believe using e-Health education can improve health literacy. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 
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15. I believe improved health literacy will improve my patients’ health outcomes.  

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

16. I know the health literacy level of my patients. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

17. I can provide appropriate level health literacy education to my patients. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true 

18. I am willing to incorporate e-Health education during patient interactions. 

1 = Not at all true   2 = Hardly true   3 = Unsure   4= Moderately true   5 = Exactly true  

19. Do you currently use any type of e-Health in your practice? 

If so, what type of eHealth? 

20. Do you currently see a need to use e-Health in your practice? 

If not, why? 

21. What health topic or diagnosis (i.e., Diabetes, Congestive Heart Failure, Preventive 

Teaching, Sinusitis, etc.,) could be taught using e-Health education? 

22. When would be the best time (i.e., initial visit, follow up, communicating with patients, etc.,) 

to use e-Health in your practice? 

23. What e-Health applications would be most useful to you? 

24. What barriers do you foresee in using e-Health? 

25. What aspect of e-Health are you most interested in? 
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APPENDIX E: 

PERMISSION LETTER 
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