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ABSTRACT 

Developing effective self-care behaviors in college is an important factor affecting 

undergraduate students’ academic achievement and overall adult health outcomes.  To address 

the gap in both research and practice between information literacy and health education targeting 

undergraduate students, this study explores to what extent undergraduates demonstrate health 

information literacy (HIL) competency in their health information seeking and use for self-care.  

It employs Dervin's sense-making theory as a framework, which characterizes human 

information seeking and use as situation-gap-bridge-outcome occurring through different 

contexts within time and space.  A three-phase design for data collection was used: 1) a group-

administered survey, 2) a semi-structured interview, and 3) a follow-up observational study of 

online health information searches using think-aloud protocols.  The study results provide a 

better understanding of how students’ HIL competency shapes their health information-seeking 

behaviors and affects their self-care activities.  Given that health information literacy is a 

multifaceted integrated skill set, contextual factors, such as information environment, health 

issues, and self-care situations, would not likely change the fundamental skill base that 

comprises HIL, but these different situations often demand different levels of HIL knowledge 

and skills.  Many students in the study demonstrated insufficient HIL knowledge and skills in 

some specific contexts of seeking and using health information for self-care.  This insufficiency 

can compromise the extent and usefulness of their health information seeking.  Some of them 

were unaware of their insufficiency based on the inconsistency between their perceived and 

actual HIL competency as demonstrated in the interview and the observational study.  Therefore, 

the study contributes both theoretical and practical knowledge to the currently limited body of 

research on undergraduate students' health information-seeking behaviors and health information 
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literacy.  Its results present important insights for the future development of more effective 

college HIL intervention strategies that can help in addressing current or potential student public 

health issues.  Moreover, the results are useful to inform the development of an effective HIL 

measurement instrument without overemphasizing one or two components of the HIL skill set, 

such as educational level or computer skills.   
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CHAPTER ONE 

INTRODUCTION 

1.1 Problem Statement 

The transition to college life provides students the opportunity and responsibility to take 

charge of their health and adopt and maintain healthy lifestyles.  Developing self-care 

proficiency is an important factor affecting their academic achievement and overall adult health 

outcomes.  Reports show that undergraduate health problems and risky behavior are prevalent 

and compromise students’ academic performance in the United States (ACHA-NCHA, 2008-

2013).  It raises concerns about whether information provision to students as a current primary 

intervention approach is sufficient to promote student health on both the individual and campus 

levels, specifically in preventing mental and physical health crises like the April 2007 Virginia 

Tech tragedy or the recent meningitis outbreaks across several U. S. college campuses.   

It was found that many undergraduates do not attain proficient information literacy skills 

before attending university, college, or community college (Gross & Latham, 2012; Latham & 

Gross, 2011).  Students who tested as non-proficient on a standardized information literacy 

assessment tended to overestimate their information literacy skill levels (Gross & Latham, 2012).  

Additional public health studies show that college students may not have sufficient levels of 

health literacy, specifically in relation to numeracy skills and eHealth literacy skills (Ickes & 

Cottrell, 2010; Ivanitskaya, O’Boyle, Casey, McLeroy, & Simms, 2006; Stellefson et al., 2011).  

To address the apparent gap of both research and practice between information literacy and 

health education targeting college students, this study aims to explore the role of information 

literacy competency on undergraduate students’ daily self-care activities from the perspective of 

Library and Information Science (LIS).  It employs the concept of health information literacy 
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(HIL), a conceptual convergence of two skill components—information literacy and health 

literacy.  HIL refers to the ability to recognize health information needs and apply the knowledge 

and skills required to find, evaluate, and use information to make health-related decisions (MLA, 

2003).  Previous studies underscore the importance of HIL, as well as the role of information 

professionals in promoting HIL (Banas, 2008; Ivanitskayet al., 2006; Putnam, Kitts, & Pulcher, 

2010; Schardt, 2011; Shipman, Kurtz-Rossi, & Funk, 2009; Yates et al., 2012).  However, a lack 

of understanding of key components of HIL competency and widely-accepted HIL assessment 

instruments is problematic for existing HIL studies.  Little research investigates in detail how 

undergraduate students—a population pursuing higher education and who have grown up with 

digital technologies—demonstrate their HIL competency when seeking and using self-care 

information.  There is also limited understanding about how HIL competency affects students’ 

interaction with health information in specific self-care situations.  Therefore, this exploratory 

study aims to better understand undergraduate students' HIL competency and how it shapes their 

health information-seeking behaviors from a LIS perspective.   

1.2 Key Concepts  

Health Information Literacy.  The Medical Library Association (MLA, 2003) Task Force 

on HIL defines HIL as: “the set of abilities needed to recognize a health information need; 

identify likely information sources and use them to retrieve relevant information; assess the 

quality of the information and its applicability to a specific situation; and analyze, understand, 

and use the information to make good health decisions” (para. 5).  HIL knowledge and skills 

range from basic comprehension of evidence-based medicine, to knowledge of credible 

information sources, to core information skills supporting informed decision-making.  Such 
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knowledge and skills can contribute to health consumers efficiently seeking and using health 

information for personal health management.   

Self-Care.  The healthcare “consumerism” movement emphasizes individual responsibility 

for one’s own health.  ‘Self-care’ is the most commonly used term denoting this paradigm and 

refers to the "process whereby a layperson functions on his/her own behalf in health promotion 

and prevention and in disease detection and treatment at the level of the primary health resource 

in the healthcare system" (Levin, 1979, p. 115).  According to Levin (1979), “self-care has 

become a salient public issue because of the emergence of chronic diseases as leading causes of 

death and disability; a new awareness of the limitations of conventional medical care, and social 

changes which emphasize greater personal control” (p. 115).  There are four levels of health 

maintenance behaviors related to self-care: (a) "regulatory self-care" (e.g., daily necessities like 

eating, sleeping, etc.); (b) self-initiated preventive care (e.g., eating healthy food, strengthening 

one’s immune system, maintaining physical fitness, etc.); (c) self-initiated reactive care 

(purposefully combating current illnesses by, for example, lowering high blood pressure or high 

cholesterol); and (d) "provider-initiated care" (i.e., compliance with medically prescribed 

treatment plans) (Green, 1985, pp. 328-329).  Green (1995) views facets of information seeking 

such as "attitudes toward the appropriateness of information seeking" or toward the "efficacy of 

seeking information" as important components of self-care (pp. 334-335).  Implementing self-

care behavior requires knowledge, skill, and motivation particularly during times of transition 

and stress.   

Health Literacy.  Health literacy emphasizes the essential skills and competencies enabling 

people to make informed health decisions through seeking and using health information 

(American Medical Association, 1999).  One of the objectives of the 2013 National Assessment 
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of Adult Literacy survey by the U. S. Department of Education’s National Center for Education 

Statistics is to measure health literacy as a subset of adult literacy.  This survey raises awareness 

of the fact that many American adults have basic health literacy skills (i.e., skills “necessary to 

perform everyday tasks”) or below basic health literacy skills (i.e., “no more than the most basic 

literacy skills”) (Kutner et al., 2006, p. 4).  The survey results indicate that people with 

inadequate health literacy skills are more likely to encounter a multitude of health risks caused 

by misinterpreting obtained health information or misunderstanding their health professionals 

when participating in health-related activities, using the healthcare system or social services for 

managing personal health.   

 Information Literacy.  Information literacy, as defined by the American Library 

Association (1989), refers to a user’s skill set associated with the development of critical 

thinking and problem solving.  In higher education, the American Association of College and 

Research Libraries (2000) defines information literacy as the specific skills that equip students to 

access, retrieve, assess, and use information.   

1.3 Research Theory and Research Questions 

Case (2012) states that information seeking is generally linked to "a reaction to the 

recognition of an information need" (p. 92).  Information needs are mainly characterized as 

information seekers' motivation to (a) communicate their thoughts in order to seek specific 

answers (Taylor, 1962; 1968), (b) reduce uncertainty in an information search process (Belkin, 

2005; Kuhlthau, 2005), (c) make sense of a situation when encountering problems or questions 

and to solve the problems in an effort to better understand or make a decision (Dervin, 2005b).  

One of the existing approaches to studying information seeking focuses on "confronting 

problematic situations," "filling in gaps," and "learning and problem solving" (Case, 2012, p. 90; 
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Dervin, 1992; Marchionini, 1995; Zerbinos, 1990).  Savolainen's (1995) Everyday Life 

Information Seeking (ELIS) model provides insights into how social and cultural factors can 

determine information seekers' source preferences and selection in their non-work information 

seeking and use.  The ELIS model also links individuals' information seeking and use to the 

ways that they make sense of problematic situations encountered and adopt problem-solving 

strategies in their daily life contexts.  Dervin's sense-making theory employs distinctive 

assumptions for studying an individual user’s information seeking and use.  It focuses on the 

sequence of how the individual user makes sense of her/his situations when faced with a 

discontinuity or a gap, responses to trying to bridge the gap, and outcomes of information use 

occurring through time-space.  Dervin’s sense-making theory has been widely used in user-

centered health information-seeking research since it better provides insights of information 

users’ experience and situations where users are interacting with information.  Given that this 

study focuses on user-centered and situation-based information behaviors, it employs Dervin's 

sense-making theory to identify undergraduate students' information needs and experiences of 

interacting with health information in their specific daily self-care situations.  This study asks 

one overarching research question with four sub-questions: 

To what extent do undergraduate students demonstrate HIL knowledge and skills in their 

health information seeking and use for self-care?   

a. What are the situations that cause students to seek health information for self-care? 

b. What barriers do students encounter in seeking health information for self-care? 

i. What are the barriers that students encounter when searching for self-care information? 

ii. What are the barriers that students encounter when evaluating self-care information? 

c. How do undergraduate students bridge the barriers in seeking health information for self-care? 
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i. What are the barrier-bridging strategies that students use in searching for self-care 

information? 

ii. What are the barrier-bridging strategies that students use in evaluating self-care 

information? 

d. How do undergraduate students use health information that they have obtained for self-care? 

1.4 Methodology 

This study aims to investigate how undergraduate students’ HIL competency shapes their 

interaction with information in their daily self-care situations.  It focuses on exploring the extent 

to which undergraduate students demonstrate their health information literacy knowledge and 

skills in seeking and using health information for self-care.  Without emphasizing one or more 

critical incidences, this study only employs Dervin’s sense-making theory rather than Dervin’s 

sense-making methodology to inform its three-phase study design.  The three phases are: 1) a 

group-administered survey, 2) a semi-structured interview, and 3) a follow-up observational 

study of online health information searches using think-aloud protocols.   

The target population was undergraduate students enrolled at an American Research I 

university who actively seek and use self-care information.  The research took place in 

classrooms and conference rooms at one school at an American Research I university in the 

southeastern of United States1.  Using purposive sampling, 129 qualified survey respondents 

were recruited from five different undergraduate courses at the university.  The survey collected 

the following data from participants: (a) demographics, (b) basic health status, and (c) health 

                                                 
1 The name of the university has been omitted due to the concern of research confidentiality; as such, the site of the 

study will be referred to as “the university.”  
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information-seeking behaviors.  After completing the survey, participants were invited to 

participate in an interview and a follow-up observational study.   

Informed by Dervin’s sense-making theory, the semi-structured interview focused on 

exploring how an individual undergraduate student interacts with self-care information in 

situations of personal health management.  Twenty-four interview participants were selected 

from the survey respondents who volunteered to participate in the interview, ruling out those 

who rarely or never seek and use self-care health information.  Data saturation was achieved 

during data collection at the interview phase.   

After the interview, each interviewee also participated in the third phase—the observational 

study.  The observational study was designed to complement the interview data by examining 

participants’ actual performance while searching for online information to answer three self-care 

scenario questions.  The first question (Q1) allowed the participants to search one of their 

personal interest self-care topics.  The other two self-care scenarios were selected from the six 

questions in the pilot study: (Q2) on-campus resources for symptoms of eating disorders and 

compulsive exercise, and (Q3) local services for HIV/AIDS testing.2  The last two questions 

reflected the critical college health and safety issues identified by the CDC (2014) and a different 

difficult level of online information searches based on the pilot study findings.   

In the observational study, think-aloud protocols were used to examine the 24 participants’ 

actual performance in seeking online health information.  The screen capture software Camtasia 

Studio 7.0 was employed to capture their thoughts and online search processes when answering 

the three self-care questions.   

                                                 
2 Q3 was adapted from Buhi, et al. (2009). 
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A pilot study with 32 survey participants and eight interviewees, drawn from the same 

population (but not the same sample) of the main study as described above, was conducted using 

the same research method.  The main purpose of the pilot study was to pretest research 

instruments (e.g., developing and clarifying the instructions, survey questionnaires, interview 

questions, and observation scenarios) and validate research design for this dissertation.   

Descriptive statistics were largely used to analyze the survey data after collection.  NVivo 

qualitative analysis software was employed to analyze data from the interview and observational 

study.  Details on data analysis, research reliability, and ethical considerations are discussed in 

the methodology chapter (Chapter 3).   

1.5 Significance of Study 

This exploratory study fills a gap of both research and practice between information 

literacy and health education targeting college students.  It examined undergraduate students’ 

HIL competency in their daily self-care situations and health information-seeking behaviors.  

The study results contribute both theoretical and practical knowledge to the current limited body 

of research on undergraduate students' health information-seeking behaviors and health 

information literacy.   

Public health professionals and college health educators could benefit from a better 

understanding of the major barriers preventing students from achieving health information 

literacy proficiency, the strategies students use to overcome these barriers, as well as the student 

information use and outcomes as revealed by this study.  The findings suggest that seeking and 

using quality health information plays an important role in students’ daily self-care activities.  

The study results present important implications for the future development of more effective 
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college HIL programs that can empower students to prioritize self-care for maintaining physical 

and mental health.   

In addition, the results are useful for informing the development of an effective HIL 

assessment instrument without overemphasizing one or two components of the HIL skill set, 

such as educational level or computer skills.   

 1.6 Summary  

This dissertation helps provide a better understanding of undergraduate students’ health 

information literacy competency and their health information-seeking behaviors in daily self-care 

situations.  It employs Dervin’s sense-making theory and a three-phase design.  The next chapter 

reviews research and other scholarly work related to this topic.    
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CHAPTER TWO 

LITERATURE REVIEW 

The literature review begins with Dervin’s sense-making theory.  Then, it covers the 

subject area, focusing on two areas of research—consumer health information-seeking behavior 

and health information literacy.  It looks at the conceptual meanings of the major concepts: 

consumer health information, health information literacy, health literacy, as well as the related 

research challenges in each area.   

2.1 Dervin’s Sense-Making Theory 

2.1.1 Introduction 

Sense-making, characterizing human information needs as needs to "make sense" of the 

world, has been under development since 1972 by noted communication scholar Brenda Dervin 

(1983; 1992) and her colleagues.  As Dervin (2005b) explains, sense-making refers to both 

theory and methodology, thereby functioning as “metatheory” or “theory for methodology” (p. 

26).  The sense-making theory provides “a set of metatheoretic assumptions and propositions 

about the nature of information, the nature of human use of information, and the nature of human 

communication” (Dervin, 1992, p. 62).  The major assumptions underlying sense-making theory 

include:   

 As a core assumption, “discontinuity” is seen as a fundamental aspect of reality, which 

exists between people, things, spaces, and times (Dervin, 1992, p. 62; Savolainen, 

2006).   

  “Information is created at a specific moment in time-space by one or more humans, 

but not in a strict constructivist sense” (Dervin, 1992, p 64). 
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 “Human use of information and information systems needs to be studied from the 

perspective of the actor, not from the perspective of the observer” (Dervin, 1992, p. 

64).   

 “Human use of information and information systems must be conceptualized as 

behaviors: the step-takings that human beings undertake to construct a sense of their 

worlds” (Dervin, 1992, p. 65).   

Dervin’s sense-making theory focuses on “dialogue” and “verbings” that “rise above the 

specific noun-based idiosyncrasies of formalized information domains to the universals of how 

humans navigate the human condition where discontinuities are ever-present constants even in 

the most orderly of conditions” (Dervin & Naumer, 2009, p. 4702).  The theory exemplifies 

human information seeking and use through the time-space context.  The situation-gap-bridge-

outcome concepts are described by Dervin (2008) as follows:   

The situation is defined as where the informant sees self as moving from—the nature of 

the situation, its history, its constraints, it links to lived experience, its links to contexts 

and power structures.  The gap is conceptually the “hole” that is always present between 

this moment and the next.  The bridge is defined as ideas, thoughts, emotions, feelings, 

hunches, memories, values and so on that the sense-maker turns to or constructs for 

barrier-bridging.  The outcomes are as defined by the sense-maker and often form part of 

the “situation” for the next step-taking. (p. 19)   

Dervin uses the metaphor of “the Sense-Making Triangle linking situationally-based step-taking 

out of specific histories to the building to bridges (e.g., cognitive, emotional, spiritual, physical) 

across ever-present barriers and sensing outcomes (e.g., consequences, impacts, effects that help 

and/or hinder) that then in themselves become grounds for the next-step-takings” (Dervin & 
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Naumer, 2009, p. 4702).  In particular, the “gap” metaphor specifies that the best indicators of 

information seeking and use are “individual involvement, situational circumstances, and sense-

making needs” instead of seekers’ or users’ demographic characteristics and information system 

features (Dervin, 2005a, p. S78).  Savolainen (1993; 2006) explains that Dervin's sense-making 

places an emphasis on the target individual’s skill-building involvement, situational 

circumstances, and sense-making movements instead of on their socioeconomic status.   

2.1.2 Contribution and Critiques of Sense-Making 

Dervin's sense-making theory has made three major significant contributions to information 

behavior studies since it initiated user-centered information research theoretically and 

methodologically (Foreman-Wernet, 2003):   

 Sense-Making offers a thorough and convincing critique of the transmission model of 

communication.   

 Sense-Making examines in an ongoing manner philosophical assumptions about the 

nature of reality, the nature of human beings, and the nature of observing, upon which 

our communication theories and practices are built.   

 Sense-Making pays explicit attention to the “hows” of communication that occur at 

every level of society and that contribute to understanding not only current 

communication practices but also the potential for intervention and change for 

improving those practices in the future.  (pp. 4-5)   

Therefore, Dervin's sense-making has served as an important foundation in studying and 

designing various user-centered communication or information systems in different research 

fields, including communication, library and information science, and education.  For example, 

in the health communication and educational settings, it has provided a different perspective in 
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exploring the limitations of one-way information transmission of existing public health 

education/campaigns, particularly for diverse populations (Dervin, 2005a).   

There are still some critiques of Dervin's sense-making despite its wide applicability and 

lengthy development.  For example, Harland and Bath (2008) argue that it may "lack explanatory 

power" since it recognizes a step-wise, cognitive process instead of explicit factors of 

information needs in situations (p. 471).  Furthermore, as Savolainen (1993) notes, it disregards 

the existence of objective and external standards of information seeking and use, which are 

beyond the individual user.  In contrast, in sense-making theory information is seen as a solely 

subjective construction of the individual user in the situation and time-space constructs.  Morris 

(1994) comments that user-centered information systems could be challenged by users’ 

ambiguous information needs and constant uncertainty of information-gathering situations.  

Frohmann (1992) argues that it hinders LIS research and education to develop a discovered, 

rational, objective, and document-based approach that responds to emerging issues.   

Despite the critiques aforementioned, Dervin's sense-making theory has been broadly used 

to understand the nature of information, communication, and information use from the 

perspectives of individual information users.   

2.1.3 Application in Health Information Seeking and Use  

Dervin's sense-making theory has been broadly used in user-centered information seeking 

behavior studies.  Here a few health information studies informed by Dervin’s sense-making are 

highlighted.  

In a sense-making study, Dervin, Harpring, and Foreman-Wernet (1999) conducted 

interviews to investigate ten drug-addicted women's information needs when they received 

residential drug treatment during their pregnancy. Dervin's Sense-Making Methodology provides 
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a methodological framework to understand how these pregnant women informed themselves in 

moments when they have information needs.  The researchers used three types of color index 

cards to record the variables of the Sense-Making Triangle (situations, gaps, and uses) that the 

participants experienced.  Especially, the study captured the participants' socioeconomic and 

cultural context by making sense of their specific experiences in different situations.  The study 

finding showed that the drug-addicted pregnant women would not seek any help from available 

social services or information sources because of concerns for their privacy or shame, as well as 

certain social, cultural, or legal constraints.  The study had important implications to design 

effective public health campaigns or health information services for specific target populations.  

Nelissen, van Eden, and Maas (1999) employed Dervin's sense-making as a theoretical 

framework and an interview approach to examine the gap between health practitioners' 

information supply and cancer patients' information demand.  The researchers interviewed both 

health practitioners and patients (41 patients) from two hospitals in The Netherlands about how, 

when, and to what extent health practitioners met patients' information needs.  A combination of 

qualitative and quantitative data analysis was used to examine how well the patients recognized 

their information needs, what barriers they encountered, what strategies they used to bridge the 

barriers, and how they used the information they obtained.  Through the interviews, the 

communication between practitioners and patients was examined within their encountered 

situations that they considered appropriate discussion topics for doctor consultation.  The study 

findings showed that health practitioners rarely provided non-medical information to patients 

since they often assumed that patients were active information seekers.  Patients also often 

expected their health practitioners to exclude any non-medical topics that were considered 

inappropriate to consult health practitioners.  It was less likely that patients were able to find 
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answers of their questions by themselves because of the limitations affected by their emotional 

states, lack of information search skills, insufficient medical knowledge, and privacy concerns.  

Therefore, the gap between health professionals’ information supply and patients’ information 

demand was problematic since it compromised the efficiency and effectiveness of health care 

service.   

In a qualitative study, Genuis (2012) employed Dervin's sense-making theory and social 

positioning theory to explore female participants' experiences of seeking and using both formal 

and informal health information sources about hormone therapy for menopause.  The study was 

designed to investigate the information contexts in which the participants construct sense from 

uncertain and evolving menopause information.  The study showed that information played an 

important role in helping the participants understand their own physical experiences associated 

with menopause, information gathered, and ways of consulting health professionals.  

Accordingly, the participants implemented four major strategies to understand their situations 

using formal and informal health information sources: (a) assessing and integrating information 

from diverse sources, (b) valuing social contexts for learning and knowledge construction, (c) 

heuristically using information consistency as accuracy and credibility, and (d) interacting with 

different sources as a complement.  The study provided a better understanding of the ways that 

the participants sought information and made sense of information when faced with uncertain 

and evolving health information.   

Harland and Bath (2008) examined a variety of information behavior models for a better 

understanding of the information needs of dementia caregivers.  The study concluded that user-

centered approaches to study information behavior, especially Dervin's sense-making theory, 

were appropriate to understand the caregivers' information seeking and use.  The study findings 



16 
 

provided insights of developing information intervention programs or improve information 

provision for the caregivers.   

2.2 Consumer Health Information-Seeking Behavior (CHISB) Studies 

2.2.1 Consumer Health Information (CHI) 

The ongoing healthcare “consumerism” movement has motivated patients to seek out 

health information in order to become autonomous health consumers and to share more 

responsibility in making informed health decisions (Dutta-Bergman, 2004; Eysenbach & Jadad, 

2001; Lorence, Park, & Fox, 2006).  In a U. S. National Information Infrastructure (NII) White 

Paper, Patrick and Koss (1995) define consumer health information (CHI) as “any information 

that enables individuals to understand and make health-related decisions for themselves or their 

families” (Deering & Harris, 1996, p. 210).  As a heading in the Medical Subject Heading 

(MeSH) database, CHI refers to “information intended for potential users of medical and 

healthcare services” with “an emphasis on self-care and preventive approaches as well as 

information for community-wide dissemination and use” (U.S. National Library of Medicine 

[NLM], 2008, para. 1).  Even though both definitions identify lay health consumers as target 

audiences, the latter largely focuses on consumer empowerment, for either individuals or 

subpopulations, and is oriented toward consumers’ active engagement in disease intervention and 

healthy lifestyle management.   

Health consumers can access health information from both formal and informal sources to 

meet their information needs.  Typically, these sources include healthcare providers, the Internet, 

books, magazines, newspapers, TV, radio, and other media, as well as friends, family members, 

or social groups.  Desirable characteristics of CHI sources include “a perception of 

trustworthiness, credibility, availability, intrapersonal support provided, and the intended 
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messages” (Tse, Gemoets, & Rosemblat, 2004, p. 6).  Especially with the increasing popularity 

of web sources of CHI, the Internet holds much promise by providing widespread access, 

interactive information, tailored health intervention, and interpersonal interaction or social 

support (Cline & Haynes, 2001; Frost & Massagli, 2008; Laubent & Vickers, 2009; Lustria, 

2007).  

Despite the well-acknowledged benefits of consumer health information, lay health 

consumers are likely to encounter a variety of barriers, especially when they access, evaluate, 

understand, and act on information about complex health topics.  It is arguable that several 

factors may contribute to those lay health consumers’ barriers, which include the questionable 

credibility of health information resources, their insufficient health literacy competency, and 

their beliefs or other emotional or personality traits (Keselman, Browne, & Kaufman, 2008; 

Lambert & Loiselle, 2007; Tse et al., 2004; Yi, Stvilia, & Mon, 2012).  More detailed challenges 

will be discussed in later sections.   

2.2.2 Conceptualizing Consumer Health Information-Seeking Behavior (CHISB) 

The term “consumer health information-seeking behavior” (CHISB) has not been clearly 

conceptualized; it is used interchangeably with health information-seeking behavior (HISB) 

without distinction (Abrahamson, Fisher, Turner, Durrance, & Turner, 2008; Cline & Haynes, 

2001; Kelly, 2006a; 2006b; Keselman et al., 2008; Lambert & Loiselle, 2007; Nicholas, 

Huntington, Williams, & Dobrowolski, 2004; Smith & Mayer, 2009; Zhang, Zambrowics, Zhou, 

& Roderer, 2004).  Previous CHISB studies often observed general health information 

consumers, as well as physicians, nurses, social workers, and information professionals who seek 

health information designed for consumers (Abrahamson et al., 2008; Keselman et al., 2008; Lau 

& Coiera, 2009; Wessel et al., 2006; Zhang et al., 2004).  Thus, the subjects of this study are 
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limited to lay health consumers who are potential users of health-related information for self-

care.   

Information seeking behavior, as defined by T.D. Wilson (2000), refers to “the purposive 

seeking for information as a consequence of a need to satisfy some goal” (p. 49).  Information 

searching behavior is “the ‘micro-level’ of behavior employed by the searcher in interacting with 

information systems of all kinds” at any intellectual level (Wilson, 2000, p. 49).  Taking 

Wilson’s perspective, the key attributes of CHISB are captured as a common behavioral response 

to health challenges.  Given the lack of consensus on the definitions and conceptual dimensions, 

CHISB as a concept has been inconsistently used in different contexts.  Therefore, four key 

variables of CHISB were identified from the associated information characteristics and an 

individual’s actions of seeking information in order to capture the dynamic characteristics of the 

individual’s CHISB.  The four variables are:  

 type of health-related information sought 

 amount of health-related information sought  

 information sources used  

 discrete actions implemented.  (Lambert & Loiselle, 2007, p. 1011) 

Responding to the challenges posed by the CHISB studies, Loiselle (2001) suggested an 

“interactional” approach, or “person X context,” to analyze personal and contextual variables 

leading to a better prediction of CHISB outcomes (p. 1014).  Those variables include information 

environments, sources, channels, consumers, and outcomes (Lambert & Loiselle, 2007, p. 1014; 

Tse et al., 2004, p. 7).   
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2.2.3 Barriers to Consumer Health Information-Seeking  

Taking into account the person-context interaction, three major barriers to consumer health 

information seeking and use are particularly identified in existing CHISB studies: (a) accessing 

credible information sources, (b) critically evaluating information quality, and (c) applying 

obtained information to health-related activities.   

2.2.3.1 Accessing Reliable Sources of Health Information.  Even though lay health 

consumers have sought various health information sources, it is still critically important for them 

to know what available reliable sources are appropriate for their needs and how and where to 

access those needed sources.  For instance, the U.S. government and health organizations have 

developed three notable CHI websites or portals to provide authoritative and trustworthy health 

information to the public: MedlinePlus (National Library of Medicine), Healthfinder (National 

Health Information Center), and CAPHIS (Consumer and Patient Health Information Section of 

the Medical Library Association) (Smith & Mayer, 2009).  Specifically, MedlinePlus states the 

quality guidelines for health content and information in multiple languages on its homepage.  

Healthfinder provides rich and reliable online health resources reviewed by the U.S. Department 

of Health and Human Services, including health and medical news, databases, journals, and other 

information.  CAPHIS recommends the top one hundred trusted consumer health websites 

selected and indexed by health information professionals.   

The results of the “Social Life of Health Information” survey (Fox & Jones, 2009) show 

that American adults (age 18 or older) go to multiple sources of CHI to deal with their daily 

health concerns.   

 Eighty-six percent ask a health professional.   

 Sixty-eight percent ask a friend or family member.   
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 Fifty-seven percent use the Internet.   

 Fifty-four percent use books or other printed reference material.   

 Thirty-three percent contact their insurance providers.   

 Five percent use another source not mentioned in the list.  (p. 4) 

Several studies have explored what factors motivated lay health consumers to seek health 

information across multiple sources.  For instance, Dutta-Bergman (2004), based upon secondary 

data analysis, explained that health-conscious individuals tend to navigate the Internet as a 

primary source for goal-directed health information-seeking and use.  Tustin (2010) associated 

patients’ dissatisfaction with information inaccuracy, lack of empathy, and poor quality of time 

provided by physicians with selection of the Internet as a better source of information than the 

healthcare provider.  Hu and Sundar (2010), through an online experiment involving 555 

undergraduates, found that information users’ perceived levels of gate-keeping and perceived 

information completeness towards selecting online health information sources significantly 

affected the users’ behavioral intentions.  Nagler et al. (2010) identified five motivations of 

patients’ cross-source interaction and engagement through interviewing forty-three patients who 

were newly diagnosed with breast cancer, prostate cancer, or colorectal cancer: “(a) verification, 

(b) clarification/elaboration, (c) emotional support, (d) directed contact, and (e) proxy/surrogacy” 

(p. 364).   

Researchers noticed that lay health consumers rarely evaluate the quality of their selected 

online information sources (Eysenbach & Kohler, 2002).  Health consumers may encounter more 

challenges in critically evaluating source quality, especially when intensively relying on web 

search engines as the access point for health information (Adams, 2010; Eysenbach & Kohler, 



21 
 

2002; Marshall & Williams, 2006).  Moreover, it is difficult to isolate and evaluate one source 

from others because sources often cross-reference one another (Fox & Jones, 2009) 

Addressing the capacity of locating and evaluating health information sources, Keselman, 

Browne, and Kaufman (2008) specify five critical competencies for information seekers based 

on the work of Sutcliffe and Ennis (1998): 

 domain knowledge (e.g., of heart disease) 

 general search strategies (e.g., query expansion) 

 resource knowledge (e.g., of MedlinePlus) 

 meta-knowledge (e.g., of desirable site characteristics) 

 language (e.g., spelling and vocabulary knowledge).  (p. 488) 

Critical reasoning skills also play an important role in accessing reliable health information 

sources.  Individuals’ incomplete and inaccurate domain knowledge will not be balanced by their 

online information search skills, but may lead them to confirm their perceived beliefs that are 

usually incorrect (Keselman et al., 2008).  Similarly, Tse, Gemoets, and Rosemblat (2004) 

confirmed that lay health consumers’ inadequate knowledge and skills lead them to irrelevant 

information or misunderstandings.  They usually encounter difficulties formulating their health 

inquiries or identifying the relevance between retrieved information sources and their health 

inquiries.  It is expected that they could benefit from the retrieved information to bridge their 

knowledge gaps, but they are usually confused by more questions raised from the new 

information.  A poorly designed online information source with limited content coverage, 

functionality, and user support tools would compound those problems to lay health consumers.   

2.2.3.2 Critically Evaluating the Quality of Consumer Health Information.  Lay health 

consumers generally are less likely to review health information quality, be able to identify 
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research flaws, or correctly interpret clinical implications of research findings (Cline & Haynes, 

2001).  More specifically, they often fail to: (a) recognize essential missing information, (b) 

distinguish between biased and unbiased information, (c) distinguish between evidence-based 

and non-evidence-based claims, and (d) identify the intended audiences (Cline & Haynes, 2001, 

p. 680).  Information overload and varied information quality compound the challenges that they 

are faced with when evaluating information quality (Breckons et al., 2008; Cline & Haynes, 

2001; Dutta, Pfister, & Kosmoski, 2010; Eysenbach & Kohler, 2002; Marshall & Williams, 

2006).  A lack of motivation and awareness regarding the risk of misjudging health information 

quality often leads lay health consumers to inconsistently spend time checking for information 

quality, if they do so at all (Eysenbach & Kohler, 2002; Stvilia, Mon, & Yi, 2009).  Additionally, 

the inherent complexity of medical information generally demands that its users have advanced 

knowledge and skills in order to understand and evaluate a specific health topic, such as genetic 

disorders or cancers.   

Several measures have been established to compensate for lay health consumers’ 

inadequate competencies in evaluating information quality, such as provision of consumer health 

information portals or gateways that are pre-selected and organized by health agencies, libraries, 

health advocacy groups, or non-profit organizations.  A third-party certification for websites such 

as Health on the Net (HON) or the Internet Content Rating Association (ICRA) also serves as an 

easy and effective way to assess online information.  Quality guidelines for consumer health 

information created by academia, organizations, or governments set more standardized criteria 

for health information evaluation.  Examples include MedlinePlus Quality Guidelines & Quality 

Guidelines for Health Information in Multiple Languages (U.S.), the DISCERN instrument 

(U.K.), and the Center for Health Information Quality HiQuality checklist (U.K.).  Moreover, a 
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large range of quality criteria, quality indicators, or quality assessment instruments have been 

created in prior user-centered health information studies.  For instance, five quality criteria used 

by online health information seekers were summarized from 79 related empirical studies: 

accuracy, completeness, technical criteria, readability, and design (Eysenbach, Powell, Kuss, & 

Sa, 2002, p. 2693).  Similarly, another five-quality-criteria framework for online consumer 

health information quality was proposed consisting of accuracy, completeness, authority, 

usefulness, and accessibility (Stvillia et al., 2009).  Additionally, 15 quality indicators were 

identified that consumers frequently apply to both Web-based and print consumer health 

information (Marshall & Williams, 2006).  Among them, the top five quality indicators are: “(a) 

source authority, (b) plain-language English, (c) contacts/sources of further information or 

support, (d) color/design, and (e) appropriateness to the user” (p. 152).   

However, those criteria or instruments generally serve as proximity measures to predict 

information quality rather than universal standards (Eysenbach et al., 2002,).  It is arguable that 

these quality instruments are not optimal information evaluation tools for information seekers 

who do not have sufficient subject knowledge and familiarity with consumer health information 

sources.  Actual information quality evaluation demands more sophisticated and stringent 

competencies than mechanical techniques to justify multiple quality criteria.  Many context-

sensitive factors need to be taken into account and balanced.  These factors include scientific 

uncertainty versus trustworthiness, patient-generated health information versus primary 

biomedical research findings, usefulness versus applicability, cost-effectiveness versus 

reliability, evidence-based medicine versus marketing persuasion, and tailored health 

intervention versus direct-to-consumer-advertising (DTCA) strategies (DeLorme, Huh, & Reid, 

2009; Marshall & Williams, 2006)   
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2.2.3.3 Effectively Applying Obtained Information to Informed Health Decisions.  To 

be a well-informed health consumer requires not only understanding complex medical 

information or medical treatment options from doctors, but also using the information for 

managing personal health or caring for others.  The greatest challenge for lay health consumers is 

distinguishing obtained information that has varied quality.  A considerable number of 

individuals tend to use online health social networks to manage chronic illness, life-threatening 

diseases, and complex health-related interventions (Lindsay, Smith, Bellaby, & Baker, 2009; 

Frost & Massagli, 2008).  This self-generated health information-seeking generally includes 

participants’ personal health history, disease diagnosis and progression, medication and therapy, 

challenges and coping experiences, as well as encouragement and empathy with fellow sufferers.  

More interestingly, Smith and Mayer (2009) found that Americans “have an almost instinctual 

disinclination to entrust medical data or personal information to a government-backed entity” (p. 

220).  Similarly, Abrahamson et al. (2008) also observed that health information seekers more 

often use some informal health information (e.g., friends’ advice, personal blogs, postings on 

online social networks) rather than formal biomedical information (e.g., government website, 

reports from public health organizations, etc.).  As argued by Burkell and Campbell (2005), 

available online health information does not necessarily provide correct and complete 

information for health-related decision-making.  To make a decision on three different screening 

tests, people need “a greater level of knowledge and better understanding of predictive value 

(positive and negative) of the screening test results, values that depend critically on test 

sensitivity, specificity, and the base rate of the condition in the population to which they belong” 

(Burkell & Campbell, 2005, p. 370).  A major barrier for people to effectively use information in 

varied settings is their limited health literacy.  Some examples include people’s inability to use 



25 
 

info rmation for self-care, make decisions about Direct-to-Consumer (DTC) genetic 

susceptibility testing, and understanding graphical representations of breast cancer risk (Brown et 

al., 2011; Hibbard et al., 2007; Kaphingst et al., 2010).   

2.2.4 Consumer Health Information-Seeking among College Students 

The American College Health Association-National College Health Assessment (ACHA-

NCHA, 2008-2013) survey reported the major information sources that students use for self-care.  

Of the 13 health-related sources listed, the Internet was the most frequently used source by 

students, but also the least credible source.  It may raise the questions as to whether students are 

capable of accessing trustworthy information for self-care.   

In exploring which online sources undergraduate students actually used for sexual health 

questions, Buhi, Daley, Fuhrmann, and Smith (2009) conducted an observational study by asking 

34 freshmen to answer 12 sexual-health-scenario questions.  Those questions were designed 

from questions or concerns that college students usually pose to college health professionals.  

The study findings showed that: (a) 94.1% of student participants considered Google “the most 

comprehensive” (p. 107) and satisfying tool for accessing sexual health information.  They 

directly pulled some answers from the abstract of Google search results instead of reviewing the 

actual websites.  The “top-third” Google search results were the most common sources students 

selected; (b) one-third of the student participants used Wikipedia as “a credible and even ‘final 

source’ of information” (p. 107) when answering sexual health questions; (c) most students 

considered the domain name of a website as the indicator of the site’s reliability and credibility 

compared to only few students who verified the source of the information; (d) students felt 

frustrated by the amount of time and work that information-seeking takes, especially finding 

local and online resources; and (e) students had inadequate health literacy to select quality 
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sources for online health information.  The authors suggested that students’ parents and college 

staff should educate students further about online information searching skills (e.g., Google 

search engine functions) and critical thinking skills for online information evaluation.   

In an exploratory study, Ivanitskaya, Brookins-Fisher, Vibbert, Erofeev, and Fulton (2010) 

investigated how well college students, as health consumers, could identify two fraudulent online 

pharmacy websites—A and B that were intentionally created with risky and untrustworthy health 

information.  The study results showed: (a) one half of study participants would like to use 

website A, (b) one third of participants would prefer using website B, (c) at least a quarter of 

participants would recommend the two websites to friends and family, and (d) sixteen percent of 

participants would advise people to purchase cheap prescription medications from the two 

deceitful pharmacy websites.  Those aforementioned students ignored the regulations and 

policies against illegitimate online pharmacies by the Food and Drug Administration (FDA) and 

failed to catch any red flags of untrustworthy information on the two websites.  Instead, what 

they perceived as reliable information sources were those websites with professional appearance 

or similarities to reputable pharmacy websites.  Interestingly, the authors noticed that students 

with insufficient evaluation skills are more likely to recommend the non-credible information to 

help others.  The study suggested the equal importance between regulating U. S. Internet 

pharmacies against illegitimate pharmacies and educating consumers (especially young health 

consumers, such as college students) to help them develop HIL skills for making better health 

decisions.   
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2.3 Health Information Literacy in Higher Education 

2.3.1 Promoting Health Information Literacy  

Health information literacy (HIL) is an evolving concept within the overlapping domains of 

health literacy and information literacy.  In 2003, the Medical Library Association (MLA) 

established the HIL Task Force.  The main goal of the HIL initiatives was to support health 

librarians in advocating HIL in hospital and health science libraries by addressing the impacts of 

the public’s low health literacy on the quality of healthcare.  The MLA (2003) defines HIL as:  

The set of abilities needed to: recognize a health information need; identify likely 

information sources and use them to retrieve relevant information; assess the quality of 

the information and its applicability to a specific situation; and analyze, understand, and 

use the information to make good health decisions. (para. 5)  

With increasing research interests in HIL in the library and information science field, two 

main themes are found in the literature: (a) the role of information professionals in promoting 

HIL to both health professionals and lay health consumers, and (b) the necessities and ways of 

promoting HIL to lay health consumers.   

It is essential for the public to be aware of, to have access to, and to use quality information 

for improved health outcomes.  As information intermediaries, health librarians are trained to 

bridge the knowledge gaps between healthcare professionals and lay health consumers.  

Librarians are able to direct lay health consumers or patients away from scholarly journal articles 

and sources with complex medical terminology and toward those that are both understandable 

and high quality information sources.  Librarians can also teach how to formulate health queries, 

how to search relevant databases, how to evaluate obtained information, and how to use proper 



28 
 

information for health decisions.  As Schardt (2011) points out, it is crucial for librarians to 

promote health information literacy and evidence-based practice among the public.   

Existing studies emphasize the necessity and importance of promoting HIL to different 

populations.  Yates et al. (2012) applied the phenomenographic research methodology to explore 

the different ways in which older Australians experience health information literacy in everyday 

life: “(a) storing information, (b) managing information, (c) turning it to personal information, 

(d) making a difference with information, and (e) participating in an informed community” (p. 

466).  Four categories of health information that older Australians trust and use were found: (a) 

medical professionals are the most trustworthy sources; (b) persons they know are typically 

another trustworthy source; (c) printed information is a relatively useful source; and (d) online 

health information is readily accessible even for comparing with the other sources, but needs 

further testing on its trustworthiness.  Applying the phenomenographic methodology to explore 

consumer health information-seeking behavior, this study expanded the scope of information 

literacy research to community settings “where HIL is understood as using information to learn 

about health” (p. 461).  The study results have important implications for public health policy 

and consumer health information design and provision.   

Ivanitskaya et al. (2006) developed an online interactive Research Readiness Self-

Assessment (RRSA) based on the ACRL information literacy standards in order to measure 

health information skills of college students.  The RRSA surveyed 308 undergraduate students 

enrolled in health-related majors to compare their self-reported information skill level with their 

proficiency in finding and evaluating health information, and understanding plagiarism.  The 

study found the participants’ insufficient skills when conducting advanced online searches, 

distinguishing different online sources (e.g., between web pages and journal articles), and 
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referencing other people’s ideas.  The study also showed that students tended to overestimate 

their research skills and proficiency in finding and evaluating health information.  The RRSA 

assessment tool can be used as a means to raise undergraduate students' awareness of the 

importance of health information skills and their deficient skill levels, as well as an educational 

tool for college educators.  Despite the research strength of the RRSA as a measurement tool, the 

researchers point out that its “unidimensionality, content validity, and criterion-related validity” 

are weaknesses (Ivanitskaya et al., 2006, p. 11).   

Therefore, to better understand the relationship between information skills and health 

literacy, it is necessary to examine how health literacy has been defined and what major research 

issues exist.   

2.3.2 Defining and Measuring Health Literacy   

The term health literacy was first used by Simonds (1974) to advocate integrating health 

education into the K-12 school curriculum as a social policy issue.  Health literacy did not 

become a prevailing research subject in the fields of health communication and health education 

until the l990s (Pleasant & Kuruvilla, 2008).  Baker (2006) points out that health literacy as a 

term “has come to mean different things to various audiences and has become a source of 

confusion and debate” (p. 878).  Views on health literacy have evolved, reflecting varied 

understandings and empirical experiences regarding its attributes, dimensions, and grounding 

theoretical frameworks.  The following review of extant health literacy literature summarizes 

three types of definitions based on different theoretical frameworks and established or proposed 

measures, respectively.  The three types are: (a) narrow definitions, (b) broader definitions and 

dimensions, and (c) the expanded conceptual model of health literacy.   
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2.3.2.1 Narrow Definitions of Health Literacy.  The National Literacy Act of 1991 

defines literacy as “an individual’s ability to read, write, and speak in English, and compute and 

solve problems at levels of proficiency necessary to function on the job and in society, to achieve 

one’s goals, and develop one’s knowledge and potential” (National Institute for Literacy, 1991, 

p. 7).  This conceptualization captures two core components of literacy: skill-based and context-

specific elements.  These elements are variables contingent upon individuals’ skill levels and the 

demands that specific contexts place on them.  Three major domains of skill sets (prose, 

document, and quantitative skills) have been widely used in measuring certain populations’ 

literacy.   

Low literacy is recognized as a stronger predictor of health status than other demographic 

factors such as age, race, education, and socioeconomic status (American Medical Association 

Ad Hoc committee on Health Literacy, 1999).  Existing health communication and health 

education studies may sometime be assumed confirm the relationship between literacy and 

health, especially the link between low literacy and health status and health outcomes (Baker & 

Pettigrew, 1999; Baker, 2002; Davis, Crouch, Long, Jackson, Bates, George, & Bairnsfather, 

2002; Williams et al., 1995).  The 1992 National Adult Literacy Survey (NALS) showed that 

half of American adults with low literacy may encounter significant problems when participating 

in health-related activities, based on its findings that 40 to 44 million adult Americans were 

functionally illiterate and another 50 million had only marginal literacy skills (Kirsch et al., 

1993).  A measure of health literacy was incorporated in a successor study, the 2003 National 

Assessment of Adult Literacy (NAAL) survey.  The study results show that “53 percent of 

American adults had Intermediate health literacy; about 22 percent had Basic and 14 percent had 

Below Basic health literacy” (Kutner et al., 2006, p. 40).   
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Initial health literacy studies simply recognized health literacy as general literacy within 

clinical settings, thus making it interchangeable with functional health literacy, which is the 

ability to apply reading and numeracy skills in a healthcare setting (Kirsch et al., 1993).  One 

prominent definition characterizes health literacy as “a constellation of skills, including the 

ability to perform basic reading and numerical tasks required to function in the healthcare 

environment” (AMA, 1999, p. 553).  Thus, health-literate individuals are characterized as being 

able to perform certain health-related tasks, such as communicating with health professionals, 

reading and comprehending health-related materials, and calculating medication dosage.  

Numerous studies explore the impact of low health literacy on disadvantaged populations’ health 

status and healthcare service access (Baker, Parker, Williams, & Clark, 1998; Parker, Baker, 

Williams, & Nurss, 1995; Williams, Parker, Baker, Parikh, Pitkin, & Coates, 1995).  However, it 

is argued that the narrow definition of health literacy ignored the profound meaning and purpose 

of literacy for an individual as well as the interactive characteristics of health communication 

(Nutbeam, 2000, p. 263).   

Several health literacy screening instruments and measures have been developed to 

measure competencies like word recognition and reading comprehension within clinical settings 

or patient education programs.  These practical measurements include multiple versions of the 

Rapid Estimate of Adult Literacy in Medicine (REALM) (Davis et al., 1991), the Test of 

Functional Health Literacy in Adults (TOFHLA) (Parker et al., 1995), the shortened version of 

TOFHLA (S-TOFHLA) (Baker, Gazmararian, Williams, Scott, Parker, & Green, 2002), the 

Newest Vital Sign (NVS) (Weiss et al., 2005), and single and multiple-item screening devices 

(Chew, Bradley, & Boyko, 2004; Wallace, Rogers, Roskos, Holiday, & Weiss, 2005).  However, 

such measurements are limited to task-based skills like reading, writing, or computer proficiency 
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levels rather than by the ability to assess health knowledge in a variety of contexts besides health 

clinics.   

2.3.2.2 Broader Definitions and Dimensions of Health Literacy with a Focus on Public 

Health.  From the standpoint of public health intervention and promotion, the concept of health 

literacy addresses far more than potential individual risk factors; it deals with issues beyond the 

clinical context.  Nutbeam (2008) argues that health literacy is a distinctive concept, rather than a 

derivative one, based on numeracy and literacy skills (p. 2075).  To emphasize health literacy as 

a personal asset for engaging in health decision-making, Nutbeam (2000) proposes a hierarchical 

health literacy model, relating to health promotion outcomes, which consists of three levels: 

 Basic/functional literacy—sufficient basic skills in reading and writing; to be able to 

function effectively in everyday situations; broadly compatible with the narrow 

definition of “health literacy”.   

 Communicative/interactive literacy—more advanced cognitive and literacy skills 

which, together with social skills, can be used to actively participate in everyday 

activities, to extract information and derive meaning from different forms of 

communication, and to apply new information to changing circumstances.   

 Critical literacy—more advanced cognitive skills which, together with social skills, 

can be applied to critically analyze information, and to use this information to exert 

greater control over life events and situations.  (pp. 263-264)  

With a focus on social, economic, and environmental determinants of health, Nutbeam 

conceptualizes health literacy as a broad range of essential knowledge and skill sets about 

dynamic health information content and interactive health-related contexts.   
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Similarly, grounded in the public health approach, Zarcadoolas, Pleasant, and Greer (2005) 

view health literacy as a knowledge-based competency and a set of dynamic skills with an 

emphasis on language, scientific, social, and cultural components.  Identifying the acquisition, 

understanding, evaluation and use of information as integral components of health literacy, 

Zarcadoolas et al. (2005) proposed a comprehensive conceptual model of health literacy 

characterized by four central domains: fundamental literacy, science literacy, civic literacy, and 

cultural literacy (Zarcadoolas et al., 2005).   

 Fundamental literacy—the skills and strategies involved in reading, speaking, writing 

and interpreting numbers (numeracy).   

 Science literacy—levels of competence with science and technology, including some 

awareness of the process of science.   

 Civic literacy—abilities that enable citizens to become aware of public issues and to 

become involved in the decision-making process.   

 Cultural literacy—the ability to recognize and use collective beliefs, customs, world-

views and social identity to interpret and act on health information.  Zarcadoolas et al., 

2005, p. 197)   

Having been tested in the context of a public health crisis, namely the anthrax threat 

following the September 11 attacks in the U.S., this model suggests potential health literacy 

intervention strategies and comprehensive health literacy measurements.  The model explicitly 

conceptualizes health literacy as a construct with the above four dimensions and multiple 

practical components.   

The expanded conceptual model of health literacy provides an overarching framework for 

the complexity and dynamic context of health literacy, even though the model still needs further 
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testing in various health-related settings and generalization in future studies within the domain of 

consumer health.   

Another context-driven definition of health literacy was presented in the U. S. government 

statement on national health promotion and disease intervention in 2010.  As stated in Healthy 

People 2010, health literacy refers to individuals’ “capacity to obtain, process, and understand 

basic health information services needed to make appropriate health decisions” (National 

Network of Libraries of Medicine, 2010, para. 2).  This definition promotes health literacy as 

empowering people to be proactive in their health and to engage in self-care through health 

information seeking and use.   

In moving from the clinical approach to the public health approach, health literacy studies 

have shifted their emphasis from personal benefits to social benefits, from literacy education to 

consumer health interventions, and from healthcare settings to socioeconomic participation.  

Such a public health approach in health literacy studies has contributed to the development of 

conceptual frameworks and theories of health literacy (Pleasant & Kuruvilla, 2008).   

2.3.2.3 An eHealth Competency Model.  With an emphasis on electronic information 

context, Norman and Skinner (2006) proposed an eHealth literacy model by accepting the 

expanded concept of health literacy from public health perspectives.  They conceptualized 

eHealth literacy as “the ability to seek, find, understand, and appraise health information from 

electronic sources and apply the knowledge gained to addressing or solving a health problem” 

(e9).  The eHealth Literacy Lily Model illustrates the six overlapping core components of 

eHealth literacy: traditional literacy, health literacy, information literacy, scientific literacy, 

media literacy, and computer literacy.  To distinguish the application and specificity of these six 

types of literacy, they categorized them into two groups: analytical skills (i.e., traditional literacy, 
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media literacy, and information literacy) and context-specific skills (i.e., health literacy, 

scientific literacy, and computer literacy).  Analytical literacies were defined as required skill 

sets for information resources; context-specific literacies were essential skill sets that can be 

applied to different situations.  The significance of the eHealth Literacy Lily Model lies in its 

uncovering multiple connected competencies as an integrated skill set required for seeking and 

using electronic health information resources, as well as identifying potential challenges to 

different information users.   

Chan and Kaufman (2011) employed Norman and Skinner’s eHealth literacy model and 

Bloom’s taxonomy of educational objectives to systematically analyze user performance and 

core competencies of eHealth literacy.  They focused on demands of performing specific tasks of 

information seeking and decision-making.  The study measured eHealth task demands and 20 

computer-savvy participants’ task performance using approaches of think-aloud protocols for 

data collection and cognitive task analysis for analyzing human-computer interaction.  The study 

findings suggested that the participants encountered frequent barriers to understanding and acting 

on obtained information for making health decisions.  The study suggested potential applications 

to eHealth intervention development and consumer health informatics tools.   

Stellefson et al. (2011) conducted a systematic literature review and noted that only seven 

eHealth literacy studies about college students were carried out in the United States (n=6) and 

Finland (n=1).  Those studies examined college students’ overall eHealth literacy competency by 

distinguishing the differences caused by gender, health-related majors, and rural background 

before college.  This literature review pointed out that college students may have inadequate 

skills when finding and evaluating electronic health information, but they tended to have an 

inflated sense of their abilities.  General study findings showed inconsistency between their 
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perceived and actual eHealth literacy competencies.  They also noticed the problematic 

assessment issue as “far fewer instruments are universally accepted as accurately and 

appropriately accessing eHealth literacy” (e102).  Even though some students reported a low 

likelihood of obtaining personalized medical advice from interactive online communication 

tools, the seven studies showed little evidence that they tend to do so due to their privacy 

concerns.  The authors also argued that purely descriptive studies about self-reported frequency 

and satisfaction regarding health information seeking and use were less useful.  They suggested 

customized eHealth literacy education and training for college students in health or medical 

majors.   

2.3.2.4 College Students and Health Literacy.  Promotion of health on college campuses 

has emphasized delivering health information to students about risky behaviors, such as tobacco 

use, alcohol and illicit drug use, risky sexual behaviors, inadequate physical exercise, etc.  

However, only a few studies have addressed the importance of health literacy in developing 

healthy lifestyle behaviors.   

Buhi et al. (2009) note that low health literacy has hindered undergraduate students’ 

abilities to access, assess, and apply appropriate health information.  Ivanitskaya et al. (2010) 

express concern that some college students, including those in health-related majors, fail to 

disregard disreputable online pharmacy information for their health management due to their 

inadequate health literacy skills.  More intervention and strategies need to be integrated into 

health literacy promotion to college students.   

Ickes and Cottrell (2010) argue that education level may not indicate health literacy 

competency.  The TOFHLA results among junior and senior college students indicate that most 

have inadequate numeracy skills.  The researchers acknowledge the limitation of the TOFHLA, 
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since it was originally designed to assess people with low health literacy.  Even though these 

students have recognized the importance of being health literate in maintaining health and 

making health decisions, the researchers call for more collaborative efforts in higher education, 

health education, and college health promotion.   

2.4 Summary 

This chapter reviewed the research findings and problematic issues in two research areas: 

consumer health information-seeking behavior and health information literacy.  It also included 

the influential theoretical frameworks and research methodologies of this study.  Emphasis was 

placed on the difficulties in conceptualizing the major concepts, and existing challenges.  The 

next chapter explains how the issues are addressed in this dissertation.   
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CHAPTER THREE 

 METHODOLOGY 

This chapter presents the research methodology of this study and addresses the research 

questions, design, data collection procedures, data analysis, validity and reliability, limitations of 

the study, and ethical considerations.   

3.1 Research Questions 

Using Dervin’s sense-making as a theoretical framework, this study examines research 

problems identified in the previous chapters within the subject areas of consumer health 

information-seeking behavior and health information literacy.  The design takes a user-centered 

approach to health information-seeking research within the context of undergraduate students' 

daily self-care activities.  It explores the relationship between undergraduate students' HIL and 

their health information-seeking behaviors.  This study asks one overarching research question 

with four sub-questions.   

To what extent do undergraduate students demonstrate HIL knowledge and skills in their 

health information seeking and use for self-care?   

a. What are the situations that cause students to seek health information for self-care? 

b. What barriers do students encounter in seeking health information for self-care? 

i. What are the barriers that students encounter when searching for self-care information? 

ii. What are the barriers that students encounter when evaluating self-care information? 

c. How do undergraduate students bridge the barriers in seeking health information for self-care? 

i. What are the barrier-bridging strategies that students use in searching for self-care 

information? 
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ii. What are the barrier-bridging strategies that students use in evaluating self-care 

information? 

d. How do undergraduate students use health information that they have obtained for self-care? 

3.2 Research Design 

The purpose of this exploratory study is to better understand the impact of undergraduate 

students’ health information literacy on their health information seeking and use for daily self-

care activities.  According to Babbie (2010), exploratory studies help researchers: "(a) to satisfy 

[their] curiosity and desire for better understanding, (b) to test the feasibility of undertaking a 

more extensive study, and (c) to develop the methods to be employed in any subsequent study" 

(p. 92).  Wildemuth (2009) suggests that research questions often guide specific aspects of 

research design, including participant selection and sampling, research settings, data collection, 

and data analysis.  Table 3.1 shows how the research questions are related to the research 

method.  Given the above considerations, this study employed a three-phase study design 

consisting of 1) a group-administered survey with 129 respondents, 2) a semi-structured 

interview with 24 participants, and 3) a follow-up observational study of online health 

information searches using think-aloud protocols with 24 participants.  Three reasons determined 

the order of the three phases: a) the survey provided general profiles of the participants and 

participant recruitment for the next two phases, b) the interview allowed the participants to 

reflect on their experience of seeking and using self-care information without any distraction of 

online information searches, and c) the interview process helped the participants quickly 

generate one self-interested health topic and a good transition to online information searches in 

the observational study.   
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The three phases were given equal priority for data collection and data analysis to better 

inform and reinforce one another.  Table 3.1 shows how the research questions are answered in 

the three phases.  First, the survey was designed to collect data regarding: (a) demographic 

information (Q1-Q7), (b) basic health status (Q8-Q9), and (c) health information-seeking 

behaviors (Q10-Q17).  The survey provided a broader picture of the respondents’ health 

information-seeking behaviors in terms of the frequency and specific situations of self-care 

information searches, problems encountered, and information use.  The respondents’ background 

information collected in the survey led to the recruitment of participants for the next two phases.  

Second, the interview questions were informed by Dervin's sense-making theory with a focus on 

exploring in detail the individual participants' information seeking contexts (situations), their 

information needs (gaps), their strategies of information seeking (bridges), and their information 

use and its impacts on them (outcomes).  Third, the observational phase complemented the 

interview data by examining the participants’ actual performance of online information search 

tasks involving self-care scenarios. The instruments for the three phases of the study are included 

in the Appendices: C, F, and G.   

3.2.1 Participant Selection and Sampling 

This research used purposive sampling to maximize “discovery of the heterogeneous 

patterns and problems that occur in the particular context under study” and “the researcher’s 

ability to identify emerging themes that take adequate account of contextual conditions and 

cultural norms” (Erlandson Harris, Skipper, & Allen, 1993, p. 82).  Recruiting certain student 

groups who were experiencing particular health problems or conditions was not realistic because 

of confidentiality considerations.  Instead, this study targeted undergraduate students who were 

actively seeking and using health information for self-care who may have chronic illness or 
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health concerns.  In order to recruit participants who reflected diversity in terms of ethnicity, 

academic majors, health conditions, and interests in health information, a group-administered 

survey was conducted on students from five undergraduate courses at the university.  The five 

undergraduate courses enrolling students across a wide range of majors and departments 

included: Multicultural Dimensions of Film, Marketing Communication Management, 

Information Technology, Intermediate Conversational Chinese, and College Algebra.  Using 

purposive sampling, the researcher recruited 145 survey respondents and obtained 129 qualified 

survey responses after subtracting those incomplete responses or responses with unsigned 

informed consent statements.   

 
 

RESEARCH QUESTIONS 

 

SURVEY RESPONDENTS  

(N=129) 

INTERVIEW 

PARTICIPAN

TS (N=24) 

OBSERVATIONAL STUDY 

PARTICIPANTS 

(N=24) 

Overarching RQ:  

To what extent do undergraduate students 

demonstrate the essential HIL knowledge and 

skills in their health information seeking and 

using for self-care?   

Q10-Q17 

 

Q1-Q7: demographics 

 

Q8-Q9: health status 

 

Q1-Q8 

 

Q1-Q3 

Sub-Questions: 

a. What are the situations that cause 

undergraduate students to seek self-care 

information?   

 

Q11 

 

Q1-Q2, Q7 

 

Q1 

b. What barriers do undergraduate students 

encounter in seeking health information for 

self-care?  

 

Q12-Q14 

 

Q3-Q4, Q7 

 

Q1, Q2, Q3 

c. How do undergraduate students bridge the 

barriers in seeking health information for self-

care?   

 

Q15 

 

Q5, Q7 

 

Q1, Q2, Q3 

d. How do undergraduate students use health 

information that they have obtained for self-

care? 

 

Q16-Q17 

 

Q6, Q7 

 

Q1 

 
 

Table 3.1 

Relationship of Research Questions to the Research Method 
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When selecting target participants for the next two phases from survey respondents who 

initially expressed a willingness to participate in both studies, the researcher intentionally chose 

the voluntary respondents by ruling out those who barely or never seek and use self-care 

information.  The second selection criterion was to maintain maximum similarities of 

demographic characteristics between the survey respondents and the participants of the interview 

and the observational study.  Last, the interviewee selection allowed for reaching data saturation 

during data collection of the interview phase.  Saturation is commonly used as an empirical guide 

for determining a sufficient sample size in qualitative research (Glaser & Strauss, 1967).  Strauss 

and Corbin (1998) define saturation using three criteria: “(a) no new or relevant data seem to 

emerge regarding a category; (b) the category is well developed in terms of its properties and 

dimensions demonstrating variation; and (c) the relationships among categories are well 

established and validated” (p. 212).  Creswell (1988) recommends that 20-30 participants be 

interviewed in a grounded theory study; more than 10 participants should be recruited in a 

phenomenological study.  Based on the above three participant selection criteria, this study 

recruited 24 interviewees from the survey respondents until data saturation was reached.   

3.2.2 Research Settings  

The research took place on university campus in classrooms and conference rooms in one 

school Building.  Undergraduate classrooms at the university were appropriate for conducting 

the group-administered survey.  The conference rooms were used for both the interview and the 

observational study since they provided the requisite high-speed Internet connections and quiet, 

distraction-free places for quality audio recordings.  The researcher contacted the selected 

participants individually via university email accounts and their provided phone numbers when 

setting up and confirming interview locations and times.   



43 
 

3.2.3 Pilot Study 

Prior to administering the main study, the researcher conducted a pilot study for the 

purpose of pretesting research instruments and validating the research design.  The pilot study 

recruited 34 undergraduate students from different summer term undergraduate classes in 

Information Technology and Film Studies.  Two survey responses were eliminated due to their 

incompleteness.  Eight participants for both the interview and observational phase were selected 

from volunteer survey respondents by excluding those volunteers who had never looked for 

health information for personal health concerns and those who preferred few details of health 

information.  Major changes from the pilot study include the survey instruments (both the 

number of questions and question content), as well as the scenario questions in the observational 

study.  The number of survey questions in the pilot study increased from 14 to 17 in the main 

study to improve clarity and focus more on information seeking behavior.  The number of self-

care scenario questions in the observational study was decreased from six to three in order to 

focus on topics with varied levels of difficulty in online information searches and to reduce their 

time (about 20-40 minutes) and stress answering the questions using online searches.   

Upon completing data collection, quantitative analysis was largely used on the survey data. 

Sequential qualitative analysis techniques were employed on both the interview transcripts and 

observation transcripts including participants’ concurrent verbalized thoughts and videotaped 

mouse movements while searching.  A coding scheme was developed to reflect Dervin's sense-

making theory and derived from the interview and the observational study data.  The major 

themes consist of (a) situations, (b) information sources, (c) search strategies, (d) evaluation 

criteria, (e) barriers encountered, (f) strategies for overcoming barriers, (g) information use, and 

(h) outcomes of information use.  A codebook was constructed to help keep track of variables 
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and interpret them through the coding process.  Two coders (the researcher and her academic 

advisor who coauthored a research paper about the pilot study) compared 20% of their coding 

and decided a most accurate coding in each situation where their coding did not align.  The 

constant comparative method was used, disagreements were discussed, and agreement was 

reached by consensus.  As a result, intercoder agreement between the two coders provided highly 

consistent coding from the coding scheme.   

Qualitative data analysis software, NVivo 10, was used for searching, categorizing, and 

coding textual data.  The pilot study helped improve the clarity of the instructions; the questions 

for the survey, interview, and observational phases; and the average time each interview and 

follow-up observational study took.  The researcher collected comments and suggestions from 

study participants and her dissertation committee.  The pilot study findings greatly improved the 

survey questionnaire, interview procedures, scenario question selection, and the researcher’s 

interview technique.   

3.3 Data Collection 

The previous sections covered research design, participant selection and sampling, research 

settings, and pretest of the pilot study.  This section focuses on development of the instruments 

and how instruments for each study phase were used.   

3.3. 1 Survey Instrument and Procedure 

The survey instrument was developed using Babbie’s (2010) eight steps: (1) determining 

the survey content, (2) formulating questions, (3) sequencing questions, (4) drafting the survey 

questionnaire, (5) formatting the questionnaire, (6) pretesting the questionnaires (7) pilot testing 

the survey, and (8) revising the survey as needed.  The survey was designed to collect data on the 

participants’ demographics, health status, and health information-seeking behaviors.  The survey 
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questionnaire consists of 17 questions including 11 closed-ended, 4 partially closed-ended 

questions that provide a category of “other, please specify,” and 2 open-ended questions for age 

and major.  To increase readability and comparability, survey questions were constructed using 

single choice radio buttons and multiple choice, single column and matrix check boxes.  It 

collected data in various scales and measurements, such as Likert-scale, numerical, ordinal, and 

categorical.  The pilot study provided insights on how to modify the content and format of the 

questionnaire.  The survey construction was pretested by several undergraduate and doctoral 

students.   

The first phase of the study employed a purposive sampling method to recruit participants 

varying widely in major, health condition, and interest in health information.  With permission 

from the class professors, the researcher conducted a face-to-face group-administered and paper-

based survey of students from five undergraduate courses at the university.  After a brief 

introduction of the survey purpose and questions from students about the study, participants were 

asked to read and sign the informed consent form approved by the university Human Subjects 

Committee (Appendix B).  The 145 survey respondents were informed that they could withdraw 

their participation in any point.   

3.3.2 Interview Instrument and Procedure 

In the qualitative interview phase, the interview questions were informed by Dervin's 

sense-making theory to capture the situation-gap-bridge-use elements from interviewees’ self-

reported self-care information seeking experiences.  The relationship between interview 

questions and the research questions is illustrated in Table 3.1.  The interview guide (Appendix 

F) was tested in the pilot study and modified accordingly to ensure thorough exploration of 

interviewees' perspectives and direction of the conversation toward the research focus.   
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Potential interview subjects actively seeking and using health information for self-care 

were invited from the survey participants.  Before the interview, the researcher explained (a) the 

purpose of the interview, (b) where the interview data would be kept confidentially, (c) why and 

how the interviewees were selected, (d) the format of the interview, (e) the expected duration of 

the interview, and (f) the interviewer's affiliation and contact information.  After clarifying any 

questions, the researcher asked participants to sign the consent form (included in Appendix D).  

A sample of 24 subjects were interviewed and data saturation was reached.  Each face-to-face 

interview took about 15-20 minutes.  The contents of the interview were recorded as mp3 audio 

files for transcribing later.  The researcher asked each interviewee to participate in the follow-up 

observational study after the interview.   

3.3.3 Observational Study Instrument and Procedure 

To complement the interview phase, the observational study phase was designed to 

examine participants’ actual task performance of online self-care information searches.  The 

relationship between the research questions and the scenario questions is illustrated in Table 3.1.   

In the observational phase, face-to-face and concurrent think-aloud protocols were 

implemented to assess the sources selected, search and evaluation strategies employed, barriers 

encountered, and solutions used by individual participants in the process of answering the self-

care questions via online information searches.  Think-aloud protocols were originally developed 

by Ericsson and Simon (1984; 1993) as a method for studying cognitive and decision-making 

processes through verbal articulation while performing a specific task.  In the field of library and 

information studies, the protocol has been widely employed to study the usability of specific 

information systems by assessing information seeking performance.  The main strengths of the 

method include its ease of use, ability to discover research subjects' emotional reactions, and 
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revelation of the sequential steps of subjects' cognitive processes across time when performing a 

task (Oh & Wildemuth, 2009).   

The preparation of each individual observation included ensuring a quiet, comfortable 

research setting and necessary materials and equipment.  Prior to each study, the researcher 

opened a Microsoft Word document displaying the three questions and the screen capture 

software Camtasia Studio 7.0 on the researcher’s laptop.  Since the observation study was 

conducted right after the interview, each participant had a brief break before reading and signing 

the informed consent statement for the observational study.  Then the researcher explained the 

search tasks and think-aloud protocols by providing a short demonstration of how to verbalize 

thoughts while conducting online searches.  Prior to the main protocol, the participant was given 

a chance to practice verbalizing their thoughts instead of interpreting their thoughts as they 

search one of their own self-care questions on the Internet.  The researcher provided extra warm-

up self-care questions for participants who needed more practice until they felt confident.  The 

researcher also made sure Camtasia was functioning properly during the practice and answered 

any participant questions.   

Each individual participant was asked to continue "speaking out loud" any thoughts that 

came to mind while performing online search tasks.  Midway through the protocol, the 

researcher minimized interaction with participants to avoid interruption and suggestive influence 

that could disrupt their cognitive processes.  The researcher only interfered when a participant 

stopped talking, in order to keep the participant engaged in thinking-aloud.  Participants' 

concurrent verbal reports and online search processes were recorded and saved as mp4 video 

files by Camtasia.  The think-aloud protocols provided rich data and a better understanding of the 
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participants’ actual online search performance by capturing both video and audio data during 

their information search processes.   

3.4 Data Analysis 

Data analysis included analyzing survey and observation data, interviews transcriptions, 

concurrent verbal reports from think-aloud audio, and mouse movements (from search processes 

video capture).  In the online information search process of the observational study, the 

participants’ sources used, strategies of information search and evaluation, and correctness of 

answers for the three questions were captured and measured as their overall online information 

search performance.  The systematic data analysis results from the three phases contributed 

equally to the study findings. 

  To integrate the data from the three phases, a sequential data analysis technique was 

employed to analyze (1) survey findings, (2) interview transcripts, and (3) observation 

transcripts.   

In the pilot study, a coding scheme and categories were iteratively tested and revised to 

achieve agreement and sufficient coding consistency between two coders (the researcher's 

dissertation advisor worked as the second coder in the pilot study).  It used Glaser and Strauss's 

(1967) grounded theory open coding, and the constant comparative method generated core 

conceptual categories.  A codebook was constructed to keep track of variables and interpret them 

through the coding process including seven main categories and several subcategories: situations, 

information sources, barriers, barrier bridging, information evaluation, information use, and 

outcome of information use.  The next step was to use the coding scheme and categories in the 

pilot study reflecting Dervin's sense-making theory derived from the data from the three phases.  
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New themes emerged in the process of identifying, naming, abstracting, reducing, relating, and 

categorizing the qualitative data collected from the interview and the observational study.   

In the early data analysis of the main study, the coding scheme was continuously refined by 

a small sample of text.  The researcher repeatedly coded the first half of the data (12 interviews 

and 12 observational studies) to practice and test coding consistency over time. A second coder 

(a newly graduated Ph.D. student in Information Studies at the university) experienced in 

qualitative research conducted 20% of the coding (5 interviews and 5 observational studies).3   

NVivo 10, a qualitative data analysis software, was used to efficiently analyze 24 interview 

transcriptions and 24 observational transcriptions using text editing, memo taking, and data 

coding/organizing/managing.  It also supported checking the intercoder reliability.   

3.4.1 Survey Data Analysis  

Each survey respondent constituted the unit of analysis.  The researcher categorized the 

survey data into three parts on a Microsoft Excel spreadsheet: (a) demographic information, (b) 

basic health status, and (c) health information-seeking behaviors.  Descriptive statistics was used 

to summarize the survey data and analyze the variables including gender, age, race, major, year 

in school (i.e., freshman, sophomore, junior, and senior), employment status, living arrangement, 

general health status, chronic illness or health concerns, frequencies and situations of information 

seeking, barriers to searching and evaluating health information, information evaluation 

strategies, and outcome of information use.4    

                                                 
3 Intercoder reliability will be discussed in a later section. 
4 The survey data is presented in the findings chapter. 
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3.4.2 Interview Data Analysis 

Based on Dervin's sense-making theory, the unit of analysis was an information user in a 

specific situation.  All of the interview transcripts were saved in a Microsoft Word file for 

qualitative content analysis.  The researcher's written interview notes served as annotations to 

supplement transcripts.  The following major themes of the interview data were identified in the 

pilot study: (a) situations, (b) sources, (c) search strategies, (d) evaluation, (e) barriers, (f) barrier 

bridging, (g) information use, and (h) outcomes of information use.  The main focus of the 

interview data analysis was to examine and interpret research data for in-depth theoretical 

understanding of the inquiry.   

3.4.3 Observational Study Data Analysis 

The unit of analysis was an individual participant who answered the three self-care 

scenario questions.  The observation transcripts synchronized each participant's concurrent 

verbalized thoughts (e.g., source choices, searching and evaluating strategies, barriers 

encountered, barrier-bridging strategies, and information use and outcomes) with their online 

information search process.  The researcher's observation notes, capturing participants' emotional 

reactions to their information searching (e.g., frustration, impatience, and satisfaction), 

particularly enriched the observation data.  Each participant's overall search performance was 

assessed by their time spent, pages clicked, and search results.  The main themes identified in the 

pilot study include: (a) sources, (b) search strategies, (c) evaluation, (d) barriers, and (e) barrier 

bridging.   
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3.5 Validity and Reliability 

Traditionally, the concepts of validity and reliability are more applicable to testing or  

evaluating quantitative research regarding truthfulness of research results and repeatability of the 

research process (Case, 2012).  Validity and reliability have been redefined by qualitative 

researchers in terms of trustworthiness since they normally rely on naturalistic approaches to 

understand phenomena in specific real life settings instead of conducting quantified 

measurements in controlled environments.  Given that the specific research contexts and 

measurements are impossible to replicate, the notions of precision and replicability of study 

results and observations are non-essential when evaluating the quality of a qualitative research.  

The criteria for trustworthiness are important to consider in order to reduce researcher bias by 

focusing on the research subject rather than the researcher.   

One appropriate strategy of maximizing the internal validity of qualitative research is to 

triangulate multiple data sources, collection, and analysis methods to identify common themes 

and categories (Creswell & Miller, 2000).  This study used three data collection methods: group-

administrated survey, interviews, and think-aloud protocols.  It collected and analyzed data from 

surveys, interview transcripts, observation transcripts (audio and video), and the researcher 

notes.   

According to Creswell and Plano Clark (2007), another strategy of ensuring content 

validity is to develop and test the new instrument.  In this study, the four sub-questions informed 

by Dervin's situation-gap-bridge-use elements were asked and examined in different ways in the 

three phases.  Moreover, the data collection instruments of the three phases were pretested and 

modified through a pilot study and consultation with research experts and college health 

professionals.   
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Reliability depended on the consistency of the research methods, data collection, and data 

analysis.  The reliability was enhanced by employing think-aloud protocols, screen capture, and 

qualitative data analysis software.  To compensate for reliability issues regarding there being 

only one researcher, the researcher persistently took notes on the interviews and observational 

phase, transcribed data quickly, and triangulated methods to ensure quality.  To improve 

intracoder reliability, the researcher achieved similar coding results after repeatedly coding 50% 

of the data (the first 12 interviews and observational studies) using NVivo.  To ensure proper 

measurement consistency and intercoder agreement, the second coder worked with the primary 

researcher by coding 20% of the data (randomly selected 12 interviews and observational 

studies).  The two coders used the constant comparative method and thoroughly discussed each 

category’s definition listed in the code book.  NVivo 10 provided two well-recognized measures 

of qualitative data coding agreement between two individual or two groups of coders: percentage 

agreement and Kappa Coefficent.  Percentage agreement calculates a percentage that two coders 

code one source content by the same node.  Kappa Coefficent measures a statistical possibility 

that two coder agree on each other by coding a source content by the same node.  The calculation 

results of 5860 combination of node and source were: 99% percentage agreement (a range from 

85% to 100%) and 0.9 Kappa Coefficent (a range from-0.03 to 1).  The two scores indicate an 

excellent agreement between the two coders for coding the 20% of the qualitative interview and 

observational study data.  The above efforts are also helpful to reduce researcher bias.   

3.6 Limitations of the Study 

This study has some inevitable limitations due to its purposive sampling and the sensitive 

nature of health issues.  The methods used may not be able to capture all of the relevant 

experiences of undergraduate students as a population since the sample consists of a relatively 
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small number of undergraduate students at one university.  There are three other notable 

limitations: (a) the use of purposive sampling which may not be representative of the population 

as a whole; (b) potential reluctance by participants to share personal health concerns or interests; 

and (c) participants’ possible embarrassment about lacking HIL knowledge and skill.  However, 

it is impractical to employ random sampling by recruiting volunteers.  For example, it is 

impossible to use stratified random sampling to select students from random courses since it is 

unknown how many potential students fit the criteria for research subjects in this study.   

Three different approaches of data collection were used to compensate for these 

disadvantages.  The survey collected data on the overall characteristics of participants in order to 

recruit proper participants for the next two phases.  The interview design did not require 

participants to articulate their specific personal health problems or sensitive health topics they 

may not wish to share.  Instead, the observational phase asked students to answer the scenario 

questions about certain sensitive self-care topics, such as eating disorders and HIV testing.  The 

assurance of protecting participants' confidentiality and privacy and allowing participants to 

withdraw from the study at any stage also minimized potential problematic matters.  Even 

though the findings may not be generalizable to undergraduate populations as such, further 

studies will help determine its potential transferability.   

Another limitation is that the two out of three given tasks presented by scenario questions 

in the observational study might not necessarily represent each participant's information needs.  

However, the first question allowed the participants to search one of their personal interest self-

care topics.  That participants’ self-generated health topic can reflect their own health 

information interest to some degree.  Despite trying to choose a natural surrounding and setting, 

it is possible that participants showed different behaviors using the researcher's prepared 
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computer in the research settings than they would in everyday life.  The researcher's presence 

might have been another interfering factor.  To minimize this limitation, up to two related warm-

up tasks were available for participants to practice before the actual observational phase began.  

During the process of information searching, the researcher minimized any interference by 

assuming a non-judgmental stance.   

3.7 Ethical Considerations 

To avoid any potential research misconduct or ethical violations, the researcher obtained 

Institutional Review Board (IRB) approval from the Human Subjects Committee at the 

university.  Prior to each phase, the participants were fully informed of the research purpose and 

associated potential risks and benefits before being asked to participate.  The researcher also 

obtained documented informed consent from all subjects (see Appendix B for the survey and 

Appendix E for both the interview and the observational study) to assure voluntary participation.   

As stated in the informed consent document, this study undertook every effort to protect 

participants' private information (e.g., gender, age, health conditions, and etc.).  The data were 

only used for this study and no other purposes.  The researcher assigned an identification number 

to each interview participant when transcribing and analyzing data, and when reporting results.  

The researcher assured confidentiality and no potential harm or risk if any participant would 

withdraw from the study.  All of their data was destroyed after their withdrawal.   

To compensate for participation, averaging about 40-60 minutes, each subject who finished 

the interview and the observational study was given a $20 Publix supermarket gift card and a 

handout with a health information literacy tutorial.   

The researcher disclosed her identity and affiliation at the beginning of each phase to all 

potential participants.  Under supervision and guidance of the dissertation chair and committee, 
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the researcher maintained neutrality and honesty in implementing data collection, and analyzing 

and interpreting data.  The pilot study experience also helped the researcher make decisions, like 

choosing a safe research setting and maintaining appropriate boundaries with participants that 

avoided any unsafe or unanticipated incidents.   

3.8 Summary  

 This chapter has addressed issues related to research design and methodology.  It has 

reported the specific data collection and analysis techniques.  It also discussed the validity and 

reliability of the study, research limitations, and ethical considerations.  The next chapter will 

present the research findings.   
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CHAPTER FOUR 

FINDINGS 

This chapter presents the study findings regarding to what extent undergraduate students 

demonstrate health information literacy knowledge and skills within the context of seeking and 

using health information for self-care.  Through the theoretical lens of Dervin’s sense-making, it 

analyzes data from the three phases of this study: 1) a group-administered survey, 2) a semi-

structured interview, and 3) a follow-up observational study of online health information 

searches using think-aloud protocols.  The presentation of the overall findings follows the three 

phases of the study.  The survey data are summarized in tables and figures; the data of the 

interview and the observational study are largely presented in a narrative form.  For some 

narrative quotes, the mark […] represents removed nonessential details or utterances for the 

purposes of either protecting the anonymity of the research participants or improving the 

readability.  The next section will present the survey findings.  

4.1 Findings of the Survey 

The survey was designed to gather data about the respondents’ demographic 

characteristics, health status, and general health information seeking behaviors.  In addition, the 

survey findings also helped in the selection of participants for the next two phases of the study.  

4.1.1 Description of the Survey Respondents 

This description includes demographic characteristics and health status of the 129 survey 

respondents.  The demographic data were drawn from the data analysis of the first ten survey 

questions (see Appendix C for the survey instrument) as demonstrated in Tables 4.1.  Among the 

129 survey respondents, 44% were female (n= 56) and 56% were male (n=72).  The age range of 
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those respondents was between 18 and 28, with an average age of 20.  Their race distribution 

was: White/Caucasian (73%), Hispanic / Latino (12%), African American / Black (11%), and 

Other/Multiracial (9%).  They had a variety of majors: Arts, Humanities and Social Sciences 

(59%), Science and Engineering (47%), Information Technology (33%), Business (11%), 

Science-and Engineering-related (7%), and Biology and Psychology (6%).  Two-thirds of the 

respondents were in their junior year (44 %) and senior year (22%).  The rest were sophomores 

(21%) and freshmen (12%).  More than one-half (53%) of the survey respondents (n=68) did not 

have paid employment; 41% were working part-time (n=53); and 6% were working full-time 

(n=8).  As for their current living arrangement, 64% (n=82) of the survey respondents were 

living off campus with roommates; 18% were living on campus in a dormitory; 13% were living 

off campus alone; and 3% were living with parents.  

 

 

Table 4.1 

Socio-demographic Characteristics of the Survey Respondents and Interview Participants 

 

 

 

 

 

 

 
 
 
 
 
 

                                                 
5  N<129 or 24 shows that some participants did not respond to the question. Similarly, N>129 or 24 shows that 

some participants had more than one answer to one question.  

 

Variables 

SURVEY 

RESPONDENTS 

(N=129) 

 

Percentage 

 

Mean 

Standard 

Deviation 

Gender 1285    

Male 72 56%   

Female 56 44%   

     

Age (range 18-28)   20 1.80 

     

Race 135    

White or Caucasian 94 
73% 

  

Hispanic or Latino 16 12%   

Black or African American 14 11%   

Other/Multiracial 11 9%   
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Table 4.1 - continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
  

                                                 
6  Based on the Field of Bachelor’s Degree Classification in 2013 U. S. CENSUS BUREAU Data at 

http://www.census.gov/prod/2013pubs/acs-23.pdf 

7  Examples: Literature and languages; Liberal arts and history; Visual and performing arts; Communications; 

Other (e.g., criminal justice, social work) 

8  Examples: Computers, mathematics, and statistics; Biological, agricultural, and environmental sciences; Physical 

and related science; Psychology; Social sciences; Engineering; Multidisciplinary science studies.  

9  Examples: Nursing; Architecture; Mathematics teacher education. 

 

Variables 

SURVEY 

RESPONDENTS 

(N=129) 

 

Percentage 

Major6 210  

Arts, Humanities, and other7   69 53% 

Business 14 11% 

Science and Engineering8       60 47% 

Biology, Psychology   7 5% 

Information Technology 43 33% 

Social Sciences 8 6% 

Science-and Engineering-related9  9 7% 

   

School Year 129  

Freshman  16 12% 

Sophomore  27 21% 

Junior  57 44% 

Senior 29 22% 

   

Employment 129  

Full time job 8 6% 0 

Part time job 53 41% 

Not working 68 53% 

   

Living Arrangement 128  

Living on campus in a dormitory 23 18% 

Living off campus alone 16 13% 

Living off campus with friends 82 64% 

Living with parents 4 3% 

Others 3 2% 
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For the perceived health status question, the results of which are summarized in Table 4.2, 

33 survey respondents (26%) reported their general health as “Excellent,” 64 (50%) as “Very 

Good,” 24 (19%) as “Good,” and 7 (5%) as “Fair.”  Twenty-two (18%) survey respondents 

reported some chronic illnesses or other major health problems, which include allergies, anxiety 

disorders, asthma, cardiovascular diseases, diabetes, lupus, sleeping difficulty, and ulcerative 

colitis as listed in the Table 4.2.   

 
 

Table 4.2 

The Research Participants’ General Health Conditions  
 
Health-Related Variables  

SURVEY RESPONDENTS  
(N=129) 

Response Percentage  

Perceived Health Status 
  

Excellent 
33 26% 

Very Good  
64 50% 

Good 
24 19% 

Fair  
7 5% 

Poor  
0 0 

 
  

Has Chronic Illness or Health Concerns 
22 18% 

 
  

Common Chronic Conditions  
  

Allergies 
10 8% 

Anxiety 
4 3% 

Asthma 
2 2% 

Cardiovascular Disease 
1 1% 

Diabetes 
2 2% 

Lupus 
1 1% 

Sleeping Difficulty 
1 1% 

Ulcerative Colitis 
1 1% 

TOTAL   128 
 

 
 
4.1.2 Health Information Seeking Behaviors of the Survey Respondents  

The survey findings also provide more data about the respondents’ health information 
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seeking behaviors.  Those behaviors include the frequency of health information searches, 

situations in which they needed to seek out online self-care information, barriers to searching and 

evaluating online health information, strategies of bridging the barriers they encountered, and 

their health information use.   

Table 4.3 shows that 10(8%) survey respondents reported the frequency of their health 

information searches as “Very Often,” 24 (19%), as “Often,” 50 (39%) as “Sometimes,” 36 

(28%) as “Rarely,” and 8 (6%) as “Never.”  Major situations in which the survey respondents 

needed to seek out online self-care information were: 92 (71%) wanted information about 

emerging signs and symptoms of different conditions and treatments, 83(64%) sought 

information about healthy lifestyle maintenance, 29 (22%) sought information in order to 

manage existing chronic illness or health problems, 28 (22%) looked for information about over-

the-counter or prescription drugs, and 3(2%) sought health information for other situations.   

 

Table 4.3 

Health Information Seeking Behaviors of the Survey Respondents  

 
Health Information Seeking Behaviors   

SURVEY RESPONDENTS  
(N=129) 

Response Percentage  

Frequency of Health Information Searches   

Very often  10 8% 

 Often   24 19% 

Sometimes 50 39% 

Rarely 36 28% 

Never 8 6% 

   

Situations of Online Health Information Searches   

To maintain a healthy lifestyle  83 64% 

To search for different over-the-counter or prescription drugs  29 22% 

To learn more about signs and symptoms of different conditions   92 71% 

To manage  current health problem/s  28 22% 

Other 3 2% 
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The survey findings show that the respondents encountered a variety of barriers in terms of 

information searching and information evaluation.  Figure 1 demonstrates the 129 survey 

respondents’ self-reported difficulties in searching and evaluating online health information: 25 

(19%) survey respondents encountered problems in searching self-care information; 55 (43%) 

survey respondents had difficulties in evaluating self-care information.  In particular, they 

reported detailed barriers to searching and evaluating online health information shown in the 

Table 4.4.  Information overload was identified as the top-ranked barrier to their searching and 

evaluating online health information.  The others, in order, included: (a) unable to use library 

databases or electronic journals, (b) time consuming, (c) hard to find relevant information, and 

(d) poor at searching for online information.  Table 4.5 shows that the respondents ranked the 

commonly used strategies of online health information evaluation: (a) asked parents, (b) asked 

friends, (c) compared multiple sources, (d) consulted doctors or other health professionals, and 

(e) used common sense.  As for the outcomes of health information use shown in Table 4.6, they 

identified the usefulness of health information in helping them make better health decision, live a 

healthier lifestyle, and manage illness/conditions.    

 

  

Figure 1: Barriers to Searching and Evaluating Online Health Information 

19%

43%

81%

57%

INFORMATION SEARCHING INFORMATION EVALUATION

Barriers to Searching and Evaluating

Online Health Information

PROBLEMS NO PROBLEMS
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Table 4.4 

Barriers to Searching and Evaluating Online Health Information  

Barriers to Health 

Information Searches 

N Mean Standard 

Deviation 

Strongly 

Agree 

Agree Neither 

agree or 

disagree 

Disagree Strongly 

Disagree 

Hard to find relevant information 128 0.12 0.20 3% 12% 12% 54% 19% 

 

Too Many Information 

 

Time-Consuming 

 

Poor at Searching for Online Information 

 

Unable to use university library digital 

resources 

 

128 

 

128 

 

128 

 

 

128 

 

0.27 

 

0.17 

 

0.09 

 

 

0.20 

 

0.13 

 

0.16 

 

0.21 

 

 

0.14 

 

5% 

 

5% 

 

4% 

 

 

6% 

 

31% 

 

17% 

 

2% 

 

 

20% 

 

27% 

 

17% 

 

8% 

 

 

9% 

 

29% 

 

47% 

 

43% 

 

 

39% 

 

8% 

 

14% 

 

43% 

 

 

26% 

 

 

Table 4.5 

Information Evaluation Strategies for Online Health Information  

Strategies N 

 

Mean Standard 

Deviation 

Almost 

Always 

To a 

considerable 

degree 

Occasionally Rarely Not at all 

Asked friends 129 0.21 0.12 3% 22% 36% 21% 18% 

 

Asked parents 

 

Compared multiple Sources 

 

Consulted doctors or other 

health professionals 

 

Used common sense 

 

Verified information 

through personal 

experience 

 

129 

 

129 

 

129 

 

 

129 

 

129 

 

0.22 

 

0.19 

 

0.16 

 

 

0.05 

 

0.21 

 

0.06 

 

0.16 

 

0.10 

 

 

0.23 

 

0.18 

 

26% 

 

28% 

 

10% 

 

 

50% 

 

21% 

 

23% 

 

43% 

 

14% 

 

 

40% 

 

48% 

 

22% 

 

19% 

 

32% 

 

 

5% 

 

24% 

 

18% 

 

7% 

 

29% 

 

 

2% 

 

4% 

 

11% 

 

2% 

 

16% 

 

 

2% 

 

3% 
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Table 4.6 

Outcomes of Health Information Use  

Outcomes of health 

Information use 

N Mean Standard 

Deviation 

A lot Somewhat Barely Not at all 

Manage your 

illness/condition 

Live a healthier 

lifestyle 

Make better health 

decisions 

129 

 

129 

 

129 

0.14 

 

0.22 

 

0.23 

0.22 

 

0.20 

 

0.19 

14% 

 

23% 

 

27% 

58% 

 

53% 

 

50% 

14% 

 

20% 

 

19% 

14% 

 

4% 

 

4% 

 

 

4.2 Findings of the Interview 

The 24 interview participants were selected from the survey respondents who had indicated 

a willingness to participate in an interview.  Those who barely or never seek and use self-care 

information were ruled out.  Among the participants, 50% were female (n=12) and 50% were 

male (n=12).  Their major distribution was: Arts, Humanities and Social Sciences (50%), Science 

and Engineering (50%), Information Technology (25%), Business (25%), Science-and 

Engineering-related (4%), and Biology and Psychology (4%).  More than one-third of the 

participants were in their sophomore year (38%). The rest were seniors (29%), juniors (25%), 

and freshmen (8%).  As for their self-reported health problems, one-third (n=8) of the 

participants had chronic illness or major health concerns, which include allergies (1), anxiety (1), 

asthma (1), cardiovascular disease (1), diabetes (1), lupus (1), sleeping difficulty (1), and 

ulcerative colitis (1). 

The next sections will present the major findings of the interview: (a) situations that cause 

the participants to seek self-care health information, (b) barriers to seeking and using self-care 

information, (c) bridging the barriers encountered, and (d) health information use and outcomes.  
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4.2.1 Situations that Cause the Participants to Seek Self-Care Health Information 

Compared to the survey, the interview provided specific situations in which the participants 

practiced self-care by seeking and using health information.  Those situations include making 

sense of what was wrong with their bodies, understanding the likely processes and outcomes of 

available medical tests and treatments, seeking reassurance and help, coping with illness, 

learning how to prevent further illnesses, and improving their understanding of and compliance 

with doctors’ advice.   

Four major situations will be discussed in the next section: (a) dealing with abnormal 

symptoms associated with common ailments, (b) coping with chronic illness or other major 

health problems, (c) maintaining healthy lifestyles and preventing disease, and (d) needing more 

information after consulting healthcare professionals. 

4.2.1.1 Dealing with Abnormal Symptoms Associated with Common Ailments Learning 

how to maintain physical and emotional health and wellness is an important skill for 

undergraduate students because they are pursuing their education goals at the same time as they 

are establishing their lifestyles and health behaviors in college.  The participants described their 

information needs when experiencing emerging signs and symptoms of common ailments that 

affect their physical and emotional health.  Common ailments were defined as “not too 

mysterious,” “not serious and scary,” “easily diagnosed,” and “quickly fixed.”  The participants 

gave many examples of their common ailments, such as common cold, flu, bug bites, flaky skin, 

enlarged tonsils, muscle spasms, seasonal allergies, sprained ankle, jammed finger, sleeping 

difficulties, stress related to school, and loss of voice.  In those situations, they typically needed 

immediate solutions from easily accessible information that could match their specific symptoms 
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and provide useful advice on self-help.  More often, their information queries and exchanges 

largely relied on their personal networks and other informal information sources.  Three major 

sources identified from the interview data were:  parents or family members, friends, and the 

Internet [in no particular order].   

Parents or other Family Members.  As one of the main themes that emerged, parents or 

other family members who are either healthcare professionals or knowledgeable about health 

issues were cited as health information sources that the participants often rely on or trust.  Some 

of them explained their reasons:  

“My mom is a nurse.  So she’s like my first source of health information.” 

“I am comfortable with talking to them.” 

“My mom is older [than me] and we are both genetically compatible.”  

“My grandfather is a doctor, so I would ask my mom and she would ask him.” 

Friends.  Exchanging information with and consulting friends (especially those in health-

related majors) was another common response.  The participants explained why they asked 

friends about specific symptoms or health problems:  

“They are my age.” 

“I don’t have my parents nearby.” 

“I know a girl who is on medications for ADHD. So I thought I would talk to her 

because we have a lot of similarities.  I thought that maybe I had what she had.” 
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“I have a lot of singer friends. So I have asked a lot of them [about loss of voice] 

what they have done in the past and what has worked for them.” 

The Internet.  Having grown up being generally immersed in digital technology, the 

participants reported that the Internet had become their typical information source when dealing 

with their common health problems.  They addressed advantages of using online health 

information for self-help.  For example, some of them valued the availability, accessibility, and 

convenience of online health information:  

“It’s [the Internet] readily available.” 

 “It [the Internet] was very informative.  I learn everything on Google.”   

 “Just being comfortable with going to the Internet, growing up that’s what it’s been: 

you have a question you can just Google it.” 

They also articulated their privacy concerns and their determination to independently take 

care of themselves in certain self-care situations. They preferred not only accessing online health 

information, but also actively engaging in social networking websites for health information 

purposes.   

“I feel more comfortable behind the computer … I don’t have to do it face-to-face 

and eye-to-eye ... What if it is something embarrassing that I don’t want to talk about 

in front of a doctor or a medical person, or tell my mom or my family? I can talk to 

these people on the Internet and they don’t ever see me.”  

“The Internet gives more instant and less personal information.  I don’t really feel 

like I’m bothering someone when I’m asking questions.”  
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“Because I have anonymity, so I am more willing to be open about health problems.” 

As for specific websites, the Google search engine (Google basic searches, including 

Google Images and Google Maps) was the tool most frequently used by the participants to access 

online health information.  Specifically, common websites mentioned in the interview were 

WebMD, Wikipedia, and Yahoo! Answers, along with other popular social question-and-answer 

(Q&A) websites.   

 WebMD.  One of the common theme of online health information source, WebMD, was 

considered by the participants as “a huge library of medicine.”  They were attracted by many 

features of WebMD, such as its popularity, familiarity, functionality, accessibility, and ease of 

use.  They gave several examples of why they used WebMD:  

“I’m not sure how accurate it [WebMD] is.  I don’t know its reliability, but it is 

popular. WebMD is just the only one I’ve ever thought, read about, or heard about 

from people and Internet ads … So I only went to WebMD.  I didn’t Google 

anything.” 

 “I feel that I could search specific things and get different sources, but WebMD sort 

of combines everything at one website … It’s like the Wikipedia of health sources.   

Because of its setup, I can search a symptom and then the site [WebMD] breaks it 

down.  … If I have more than one symptom I can add them together and then I can 

search for combined symptoms.” 

“They also have an app that I added to my iPad.  It’s easy to interface with it.  But 

there is a lot of information to sift through.  I use WebMD because it’s easy to use.”  
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 Wikipedia. Another theme of frequently used online self-care information was Wikipedia.  

Even though most of the participants were aware that Wikipedia was not a recommended 

reference source for their course assignments, they expressed different perspectives on why 

Wikipedia was considered as a good valuable source of self-care information.  For example, 

some of them preferred background information, reviews, or cited references provided by 

Wikipedia:  

“Wikipedia provides some basic information on different disorders or different health 

issues… WebMD and Wikipedia are my preferred sources.   

Wikipedia seems to have an article on everything.  So it gives me a good overview of 

each topic.  If I want to go more in depth in one specific area, I would go to journal 

articles right away.” 

 “Oftentimes, journal articles are way too specific and I don’t need that specific 

information.  I can look at a Wikipedia site and look at the important things and be 

done with it.  It’s very quick, so I don’t spend as much time going from things to 

things.”   

Others also credited Wikipedia as a trustworthy source of self-care information:  

“I always check out Wikipedia.  I always use Wikipedia too … Honestly, I put a 

pretty high level of trust in Wikipedia and even higher in Mayo Clinic.”   

“I actually have, especially in this area [health information in general], a lot of faith 

in Wikipedia.  I know that they have some pretty stringent guidelines … Whereas for 

other topics, like politics or religion or philosophy or even a famous person, people 
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go on and change information.  So I trust that.  But something like science, I feel like 

people aren’t really going to write false information on Wikipedia.”  

 Yahoo! Answers and other Popular Social Q&A Websites.  Social networking websites 

emerged from the data as the most popular self-care information sources among the participants.  

For example, some of the participants were interested in first-hand experiences and opinions, 

either from people who had similar experiences or from people who were more knowledgeable 

about their particular information inquiries:   

“I would try to find sites where there are people who had gone through the same 

thing.”  

“There is at least someone in the world who probably had the same problem whereas 

the doctor sometimes doesn’t know very specific cases.”  

 Even though several participants had reservations about using health information on these social 

Q&A websites, they often found that the posted information was relevant and easily accessible:  

“You’re not to take the word of some random person on a message board with your 

health.  At the same time, I find it useful because the more you read, the more you see 

how it fits the mold of other people’s situations.”  

 “A message board is going to have information based almost solely on opinions, but 

if that is the only thing I can find, I’m willing to give it a shot.” 

4.2.1.2 Coping with Chronic Illness or other Major Health Problems A number of the 

participants lived with chronic illness or other major health problems accompanied by physical 

limitations, emotional distress, and financial burdens to them and their families.  The extent of 
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the severity of their illnesses and the uncertainty of their conditions tended to trigger their 

particular information needs in terms of information sources, types and amount of information, 

information quality, and information uses.  For example, they needed to access information to 

understand their health conditions and prognosis, available medical tests and treatments, likely 

treatment outcomes, the best health-care providers, and resources for making informed decisions.  

One participant who had Lupus noted her health information needs:  

“There’s no cure for lupus, at least not now.  So I always try to keep it up.  Also, the 

medications have long-term effects.  If there’s alternative medications or new 

medications out I guess, if there are more natural ways, I can find a way to not take 

medications and spend money on medications.  That’s what I’m looking for [related 

information], and then also like insurance.  Pretty soon, I’m going to have to get my 

own insurance.  And I have a pre-existing condition, so that’s a problem too.” 

Compared to the group of participants who were in fairly good health, the participants who 

suffered from chronic illness and major health problems preferred more accurate, current, valid, 

and rigorous evidence-based health resources for their particular information inquiries.  Several 

of them credited their useful information sources as personal healthcare professionals or 

specialists, government websites (e.g., CDC), hospital websites (e.g., Mayo Clinic), and 

electronic journals or print books from university libraries.  Examples of what they said about 

their information sources include:  

“Most of the time, I asked my doctor …because he’s a specialist for arthritis.  So, I 

ask him most of the questions that I have.” 

“I think my grandma had a book and I was looking through it ... I guess books have 

more concrete sources than the Internet cause that can change.  If I look on Tuesday 
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for information then on Thursday it can change completely.  I guess if it’s in print, I 

feel like it’s more credible cause it takes a while to get in print.”   

Given the fact that some participants’ health conditions required constant self-monitoring 

and self-care, they expressed their needs for different types of health information.  These types 

include background information about their illnesses, health regimens in daily life, emotional 

acceptance of their illnesses, authoritative expert opinions, alternative treatments, side-effects of 

their prescribed medications, new clinical trial and treatment, and health insurance coverage.  

They also stressed information quality (e.g., accuracy, authority, details or specificity, currency, 

reliability) as their biggest concern when needing to access unbiased, factual, updated, and 

accurate information for the purpose of coping with their illnesses and making informed health 

decisions.  For example, two participants explained why they needed specific information about 

their treatments and medications:  

“I try to understand the long-term effects and making sure the medicine doesn’t affect 

one of my organs and making sure I try to do more natural things to counteract the 

medications.”  

 “For different health issues, different specialists put them on different medicines.  

Not sure if they can work well together.”  

4.2.1.3 Maintaining Healthy Lifestyles and Preventing Diseases The participants 

articulated their particular information needs for nutritional, dietary, and physical activity 

guidelines in order to attain and maintain physical health and mental wellness.  They were 

interested in particular topics, such as nutrition, diet, weight loss, fitness, personal hygiene, 
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healthy sleep, and stress management.  For example, three participants stated their information 

needs for healthy living and disease prevention:  

“Besides medical things, I also look how to get a proper amount of rest, how to take 

care of myself, my hygiene… For me, getting enough sleep is really important.” 

“I also read about eating healthy food—cheap but healthy at the same time.  I look for 

food without all the preservatives and all the other junk that’s in food.”  

 “I’m choosing to search [information about] muscle growth when I am working out 

and how the muscle grows from that.  I never really understood.”  

One participant mentioned how frequently he needed the information:  

“Well besides specific medical things, I use the Internet for nutrition and exercise all 

the time.  I would say on a weekly basis.  I go on and I look for healthy recipes on a 

daily basis.”  

Another female participant with ulcerative colitis stressed that she particularly needed 

appropriate nutritional and dietary information to control her complications:  

“I was having a lot of stomach pain which is common with my disorder.  It was 

severe.  So, I asked her [a nurse at the university health center] more about dietary 

issues…what kind of diets would help with my disorder.”   

4.2.1.4 Needing More Information after Consulting Healthcare Professionals Another 

common theme was that the participants usually had additional information needs after 

consulting their doctors even though most of them considered doctor visits as their last resort for 

health information-seeking.  They were usually motivated to seek out more information for a 
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better understanding and compliance with their doctors’ medical advice.  The participants 

remarked that they needed additional information for their emotional acceptance of specific 

diagnoses, like the participant with Lupus, for better understanding diseases and their doctors' 

medical instructions, and for compensating for limited time or unproductive communication with 

their doctors.  In one case, a female participant was frustrated with her doctor visit: “I just felt 

like she [the doctor] just wanted to get me in and out.  So, I didn’t have a chance to ask her 

anything.”  Another female participant explained why she needed to consult a second specialist:  

“The medication he [the doctor] prescribed after he had given me an initial talk 

wasn’t quite working.  I was still in pain like joint pain and sores and aching.  So, we 

went and got a second opinion from another dermatologist.”  

Another participant sought for more updated information beyond the doctor:  

“Sometimes, I like to do research on my own because he [the doctor] doesn’t 

necessarily answer any questions I have.  But he’s not just going to tell me ‘Oh, they 

have a new medication out.’  I always look [for new information], just in case.”  

Another participant also looked for more medication information:  

“I would say that that is the biggest reason I would search for more information for 

myself after seeing a professional.  Just to make sure that whatever they did 

[prescribed] is okay with what [medications] I’m doing [taking] at the same time.” 

4.2.2 Barriers to Seeking and Using Self-Care Information 

Common themes related to barriers were categorized from the participants’ self-reported 

challenges related to health information seeking.  These major barriers were: (a) unable to seek 

information from healthcare professionals, (b) limited medical terminology and insufficient 
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scientific knowledge, (c) insufficient information search skills, and (d) lack of information 

evaluation skills.   

4.2.2.1 Unable to Seek Information from Healthcare Professionals Even though most 

participants considered their doctors as their most trustworthy information source, they suggested 

that the high cost of doctor visits impeded their seeking information from healthcare 

professionals.  Cases where participants could not afford health insurance or high copayments 

when they needed to consult their doctors are exemplified in the following quotes:  

“I was getting sick.  When my birthday came, my insurance was canceled.  I couldn’t 

go to a doctor until I got insurance again.  It was going to take a while.  I decided to 

just look up things on the Internet and keep sickness to a minimum until I could get 

insurance again and go to the doctor.” 

“For a while, I didn’t have health insurance.  Then I did have health insurance, but 

the co-pay is kind of expensive, even just to get a checkup in the university health 

center.” 

“If I was at home, I might be less likely to go to the doctor.  Because it’s expensive.” 

Besides affordability, several of the participants also mentioned that time investment and 

anxieties (e.g., white coat syndrome) associated with their doctor visits prevented them from 

seeking information and care from medical professionals in response to their health problems.  

One participant commented on time spent making an appointment:  

“When I call a hospital, I usually think that I will be on hold for an hour.  That’s not a 

lot of fun.  When I call the university Health Services, I feel like I will be on hold for 

20 minutes or so.”   
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Another participant also commented on waiting time for doctor appointments:  

“Because doctor appointments take so long to make.  When the appointment time 

finally does come, I feel like going to my doctor back at home.  When I’m up here [in 

school], I’m doing it all by myself and I don’t really see a doctor unless it’s dire.”   

Another participant spoke of his fear of doctor visits:  

“I was kind of afraid.  I didn’t really go to any professionals or any adults or 

anything.  I just kept it to myself.  I tried to teach myself how to get better by myself 

and asked friends.”   

4.2.2.2 Limited Medical Terminology and Insufficient Scientific Knowledge Most of 

the participants recognized the importance of understanding sufficient medical terminology and 

having background knowledge for seeking self-care health information.  In the following three 

examples, the participants emphasized the importance of productive communication with 

healthcare professionals, medication usage, and online information searches:   

“When the doctor asked me questions, it was hard for me to describe my symptoms.  

This was especially true when I would say I’m congested.  But then I don’t know if 

I’m using the right word to describe what it actually is.  Because I’m not informed 

about what congestion means.  Sometimes my lack of knowledge and the doctor’s 

understanding is kind of skewed.” 

“I’m a little more biased because I come from a family with a health background and 

I have a science background.  But I think having a rudimentary science background is 

really, really important.  Even when it comes to dosages, not even anything about the 

chemistry, but just the idea that if the box tells you to take one and you take two.  It’s 
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okay, if you take two in some situations.  One extra pill is not going to make you 

overdose…that’s just like its number wise, and like LD50-wise.”   

“I guess if I wanted to improve a skill for seeking health information it would just be 

to be more familiar with medical terms and know search words that help narrow 

down my search.”   

They commonly mentioned that they often easily gave up when trying to read evidence-

based health information for self-help because they did not know enough medical terminology.  

In particular, several junior–or senior–year participants majoring in information technology 

articulated that their IT knowledge and skills would not necessarily help them search for, 

understand, and evaluate health information better without proficient knowledge of medical 

terminology.  Their insufficient medical terminology and scientific knowledge shaped their ways 

of accessing and using health information: 

“If I’m not understanding what I’m reading…and I don’t understand medical 

concepts or big words.  That’s when I lose faith in myself to do this [seek and use 

self-care information].”  

4.2.2.3 Insufficient Information Search Skills The participants generally underestimated 

or were unaware of their barriers to accessing self-care information as compared to barriers 

identified through their actual online information searching performance in the observational 

study.  Most participants encountered difficulties trying to figure out what the best source of self-

care information was.  Few of them recognized that being unaware of available and trusted 

consumer health information sources may lead to risky behavior in terms of seeking health 

advice from unreliable sources.  For example, some participants discussed the limitations of 
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overly relying on personal experiences, anecdotal evidence from personal networks (e.g., parents 

or family members, friends), and Google search engine results:   

“I will usually ask my parents because I see them a lot…When I ask my mom for 

information, sometimes she will just give me everything at once and she doesn’t 

really know either.  I kind of take what she says with a grain of salt.”   

“I would not use my friends because they’re the same age as me and I am not going 

to really put my health and my faith in people who might not know what they’re 

talking about.”   

4.2.2.4 Lack of Information Evaluation Skills The participants mentioned many of the 

self-care decisions affecting their health, which range from having bad eating and exercise habits 

to engaging in unhealthy or risky behaviors.  Examples of some negative health behaviors were 

reported as poor dietary choices, sleep insufficiency due to school and work, excessive alcohol 

use, and self-diagnosis and treatment for certain mental disorders.  Their unawareness and 

misinformation about the potential adverse or undesirable health outcomes of these behaviors 

was one of the factors that contributed to their actions.   

The participants also identified the importance of information quality and many critical 

criteria for evaluating health information quality during the interview.  These criteria include 

information relevance to health conditions, credibility, and currency, sufficient details for 

making health decisions, accessibility, and trustworthiness.  Two example quotes from 

participants highlight the importance of information accuracy and authority:  

“I like to be a little more selective when it comes to my own personal health and I try 

not to rely on hearsay and how other people try to push their unprofessional opinion.”  
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 “If it’s health-related, it’s really important that I am sure what I’m looking at is 

accurate information.  If you are not doing so, it can have a detrimental effect on your 

health.”  

In addition to the above-mentioned barriers to seeking and using health information, the 

participants also reported the potential problems caused by not accessing personal health records 

when they left their home town for college or studied abroad in other countries.  Two 

participants gave examples that their personal health records were neither exchanged among their 

doctors nor accessible to themselves:   

“I have moved a bunch of times in my life and used a lot of doctors.  I think my 

medical records are a huge mess… Every time, I go to a new doctor they want my old 

records.  Even if they get the records from the previous doctor, he doesn’t have the 

records from the one before him.  I don’t even know where all these records are.”  

“I think one problem I’ve run into is that there isn’t a lot of communication between 

some of my doctors…The dermatologist never really talked to my general 

practitioners as I’ve never really had to go see my general practitioner…That could 

have been my mistake when I went to China. Because I just didn’t have that 

information on hand or to really know where to go to look for it.  When I became a 

new patient in China, they set up a different account using another name.”  

The next section will explore how they bridge those barriers they have encountered.  

4.2.3 Bridging the Barriers Encountered 

Depending on the complexity of their health questions and their capability of seeking and 

using self-care information, the participants encountered the above-mentioned barriers to varying 
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degrees.  Most participants sought out multiple sources of self-care information in order to 

overcome the above-mentioned barriers, such as time and financial constraints, their limited 

familiarity with medical terminology and background knowledge, and being unaware of core 

self-care information resources or available healthcare services.  Their source selection and use 

were generally determined by the source affordability, accessibility, and trustworthiness.  Their 

common information sources were people, the Internet, printed materials, and the university 

health center and other clinics.  For example, besides healthcare professionals, they usually 

consulted people not only from their personal networks (e.g., families and friends), but also from 

online communities on some social Q&A websites (e.g., Yahoo! Answers, reddit).  The 

participants were more interested in specific, relevant, and interactive self-care information about 

people’s similar experiences, their visual testimony, or their understanding or emotional support 

posted on personal blogs, YouTube, Twitter, Yahoo! Answers, reddit, and other online forums.  

The following two examples describe why they were interested in user generated self-care 

information:   

“Personally, I like to go to forums.  I like people who have similar experiences as 

mine…I also like reading actual experiences from people, who have first-hand 

experience.  I feel that I can relate to that.  I know someone telling a story.  Then I 

can write to them.  They can respond to what I have to say.  So that’s what I prefer—

forums.  I go to reddit.” 

“When you YouTube it, then they actually show progress over twelve months.  So I 

think it might work for me.” 

“I’m always the one with the preference about speaking to someone who I can maybe 

relate to, who can answer my specific situations instead of just text that’s there and 
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hasn’t been edited.  You don’t feel alone.  You feel like your question is being 

answered.  Specifically, it’s new, updated, and recent information…It means that [a] 

person just responded to you.” 

4.2.4 Health Information Use and Outcomes   

The interview data show that using health information had become an important way for 

the participants to learn and improve their self-care knowledge and skills in their self-care 

situations, which they often noted as “cataloging or compiling information in my head.”  In 

particular, it was important for them to integrate obtained information into their knowledge 

base to achieve a better understanding of different self-care situations.  The data also indicate 

that most of them were able to actively apply health information to their self-care practices in 

many different situations: (a) making informed health decisions on daily self-care activities, 

such as changing health behaviors, seeking healthcare professional help, and dealing with 

health insurance, (b) preventing diseases, such as practicing good nutrition and diet 

management, and (c) controlling existing health problems, such as monitoring existing 

symptoms or side effects of medications.  For example, one participant explained the reasons 

for using health information:  

“I didn’t want to just sit on my laurels and not do anything.  That could potentially 

hurt me or could potentially cause a problem in the future.  I definitely wanted to be 

more proactive about what was going on inside my body instead of just sitting there 

and hoping I would be all right.”   

Another participant also mentioned using health information for self-diagnosis and treatment:  
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“After I received the information I would apply it to myself to see if it would work.  If 

it didn’t, then I knew I would go on to the next round of advice to see if that would 

work.  Not every cure works for the same person.  I would try to find the one that 

would work the best for me.” 

Two participants noted that they applied obtained health information to change their 

eating habits and behaviors:  

“I’ve got some autoimmune diseases in my family, like MS, which is hard to tell 

where it came from.  It could be from our diet...I’ve read quite a bit online about 

natural foods, raw foods, and those kinds of things.  I try to avoid preservatives.”  

“I looked up how to treat GERD.  I modified my nutrition first and avoided eating 

three hours before bed.  I avoided fatty or fried foods, tomato sauce, alcohol, 

chocolate, mint, garlic, onion, and caffeine.”   

Besides information about physical health, mental health information was another 

common theme that the participants cautiously used in their daily life to monitor certain 

symptoms or signs, such as high stress, sleeping difficulty, anxiety, depression, and ADHD.  

In one case, the participant explained the reason for using mental health information:  

“I feel like mental health is really important because if I’m stressed out it’s going to 

lead to me physically being ill.”  

In another case, a participant criticized his peers who might misuse certain prescription drug 

reviews posted on online forums as legitimate information: 
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 “When it comes to specific drugs such as mental health issues like depression and 

other things, they discussed symptoms.  Then they discussed the medication treatments 

as ‘my doctor told me…’  They just shared information for the experience with the 

conditions they were experiencing.”   

The participants similarly stated that the helpfulness of self-care health information varied 

by situation, individual person, time, and expectation while others talked about their futile 

experiences.  Table 4.9.1 and Table 4.9.2 show how well health information helped the 

participants manage personal health.  As for making better health decisions, 27% of the survey 

respondents and 46% of the participants reported that health information helped them a lot; 4% 

of the survey respondents and 4% of the participants reported that health information did not 

help them at all.  When responding to living a healthier lifestyle, 23% of the survey respondents 

and 38% of the participants reported that health information helped them a lot; 4% of the survey 

respondents and none of the participants reported that health information did not help them at all.  

Fourteen percent of the survey respondents and 33% of the participants reported that health 

information helped them manage their illnesses and conditions a lot; 14% of the survey 

respondents and 33% of the participants reported that health information did not help them 

manage their illnesses and conditions at all.   

During the interview, the participants highlighted many positive outcomes associated with 

using self-care information.  In many instances, the participants discussed that health 

information-seeking and use had positive impacts on their self-care management.  One theme 

was that general guideline information about self-help saved them time and helped them avoid 

medical bills for unnecessary ER trips or doctor visits when dealing with some common 

ailments:  
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“It was just easier for me to look online by myself versus taking the time to go to a 

doctor.  If it was something that I could take care of myself, then I could make sure by 

looking it up online by myself.  If it was something easy to take care of, then I was not 

going to pay for it.”  

 “I think the most positive is that it can keep you from making most unnecessary trips 

to the doctor because we all know those can get expensive.  It’s time consuming and 

there are other people that are sick and hospital rooms can get crowded with little 

nonsense things like that.  You can simply go online and fix yourself.”   

For uncertain and complex health conditions, they found that only thorough and rigorous 

research about health status and medical procedures were helpful to ease their mind, to engage in 

their medical care, and to make proper decisions for seeking professional help. Some participants 

noted how their extensive online health information searches provided them with comfort, peace 

of mind, a sense of community, and emotional support:  

“It is helpful because I’m the type of person that when I have a question that needs to be 

answered, it has to be answered right now.  The Internet does that for me.  I don’t have 

anyone close to me like a doctor or family or friends that I can call.  The Internet is 

available so when I go on the Internet, it will put my mind at ease.”  

“I feel like I just go on those websites to make sure there’s nothing seriously wrong.  I 

don’t see any red flags, so it’s mostly just for comfort to know that other people are feeling 

the same symptoms and they are fine and things like that.” 

 “The biggest thing was that I realized that other people around the world also were 

affected by the same condition.  That it was a worldwide problem...People all around the 
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world have this issue and have their take on it. You know they feel the same way I felt 

about it. You know all the issues it would cause physically and emotionally.  I found that 

was very interesting.  I could use places online as a source to really get an idea of not only 

what it does to me but to other people. ” 

In two other cases, the participants shared their health information search results with their 

doctors for an optimal result of their diagnoses and treatments:  

“I told the doctor what I thought it was and that I had done some research online…My 

research proved helpful that time I was able to identify my rash correctly.  The doctor 

appreciated that too because she didn’t really know what it was at first.  I mentioned what I 

found online.  And she said she had not even thought of that.”  

“Benlysta is a new form of medication that is being used to treat Lupus.  It is FDA 

approved and the most recent form of treatment.  After being informed about this new 

information, I would inform my mother as well as my physician about this.  And ask 

questions to see if this could be a possible treatment for myself.”   

In one case, one male participant shared how a life-changing experience occurred through his use 

of online health information:  

“I was born with issues [related to] pectus excavatum or a caved-in chest. It was more 

than just a medical thing.  It was more of a self-conscious thing…So through hours, 

days, and weeks of researching online about the condition and what could be done. I 

found a surgical procedure that could fix it…There were also other procedures I 

researched and found out which was much more invasive and scary.  It had a longer 

recovery period.  I actually found a lot of information.  So I knew exactly what each 
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procedure did to you and for you…The next step I took from there was researching: 

‘Where can I get this done?  How do I get this done?  And who does qualify for this?’  

That’s how I decided I was going to Virginia.  That is the best place in the world for 

that…I spent a lot of time researching that until finally I decided to go to my doctor.  

And they did a month long process of getting referred and everything.  Ultimately, 

that led to me having the surgery and it was a success.  I went to the guy that invented 

the procedure in Virginia, who I found out through online researching.  So I would 

say that was a huge, huge moment in my life and obviously it had a lot to do with my 

research online for the best service.  I would say that had the greatest impact on my 

life when it comes to using health information for sure.” 

However, the participants also reported many negative or unhelpful outcomes associated 

with using self-care information.  Those outcomes were affected by the complexity of their 

situations, their insufficient knowledge and skills related to information searching and 

evaluation, their inadequate efforts and motivations, and their unrealistic expectations.  For 

example, some of them were unaware that informal health information (not from personal 

healthcare professionals) cannot replace consultation with their healthcare professionals.  They 

were willing to be responsible for any consequence caused by using inaccurate or 

misinformation, or making inappropriate or incorrect decisions on their self-care.  As one 

participant noted, “Obviously, it’s all self-help.  So nobody is to blame but yourself, if something 

goes wrong.” 

In many cases, the participants said that they felt frequently overwhelmed and excessively 

stressed by inaccurate and irrelevant self-care information about their abnormal symptoms.  One 

participant explained why online health information might be unhelpful or stressful sometimes:  
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“If you go to Google first, you are going to get really generic standardized answers 

that cover a lot of symptoms.  Then if you don’t have the eye or the mind to process 

the information, then it is going to overwhelm you.  Ultimately it is going to be 

nothing to you, if it overwhelms you.”   

Several participants described their stressful experiences related to health information seeking 

and use:  

“I got my first freckle or something on my skin that was weird. I freaked out about it 

because I thought it was skin cancer.  So I went online.  At first, it was just something 

small.  And other sites said it could be cancerous.  So I freaked out.” 

“Sometimes, when I Google something, I’m scared.  Because I always look for the 

worst one.  Like oh, you have symptoms of STDs…That’s impossible! I always think 

of the worst ones and I try to prevent it.”   

“I think I would work myself up more seeing the things online because on the 

Internet there are a lot of things that are a lot worse than what I think I have.  I always 

jump to conclusions and think I’m on my deathbed.” 

“I act a little paranoid.  My parents joke that I’m a hypochondriac.  I always think I’m 

sick and that there is something wrong with me. Searching on the Internet and talking 

to friends makes it a lot worse than what I really have.  I think I hype myself up and 

get paranoid and think I’m going to die. But really I’m not that bad off.” 

Furthermore, potentially negative outcomes by acting on inaccurate or unreliable self-care 

information were exemplified by the following two quotes: 
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“I read about sleeping, like a trick, you only have to sleep like three hours a night.  

And then you just take more naps throughout the day.  In the end, it just ended up 

making me completely more exhausted.”  

Also, another participant observed that people might abuse prescription drugs for psychiatric 

disorders by using user-generated online health information:  

“I ran across one website that reviewed prescription drugs.  And my brother who has 

ADHD takes Vivance and those different medications.  I was just researching one day 

and then I found some forum websites where people would say how this dosage of 

Vivance will help you study better.  Other people said he should take Adderol.  They 

gave me their specific experiences...I feel like some people would actually take that 

as legitimate information and maybe make the wrong decision or maybe even abuse 

those drugs.  Because they found how it affected some people.  They might construe 

that to be the same experience with themselves.  They might have taken that 

information from just an everyday person without trusting the source.  That bothered 

me a little …” 

4.3 Findings of the Observational Study 

In the observational study, the 24 participants were asked to answer three self-care 

questions by finding online health information about: (Q1) one personal interest self-care topic, 

(Q2) on-campus resources for symptoms of eating disorders and compulsive exercise, and (Q3) 

local services for HIV/AIDS testing.  The search results were assessed by four major criteria: (a) 

reliability of information sources, (b) effectiveness of search queries, (c) search efficiency, (d) 
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information evaluation and correctness of search results.  The participants’ health subject 

knowledge and their reasoning and problem-solving skills were assessed as additional criteria. 

4.3.1 Limited Knowledge about Reliable Online Health Information Sources  

Upon completion of the online search tasks in the observational study, the participants were 

not satisfied with their limited information source selections, which prevented them from 

obtaining satisfactory answers to the self-care questions.  One participant in particular was 

surprised by how little she knew about available health services and information resources 

provided by the university health center:  

“I don’t always know what I’m looking for, which is not good.  Because prior 

knowledge would be helpful.  Other times, at least for me, it seems simpler to just 

find resources here [the university health center].  It would be easier, of course, if I 

knew what services were available.”   

Representative responses are provided that illustrate their need for specific information sources 

that are reliable and tailored to college students:   

“I feel like I just don’t know what health sites to go to.  I don’t know of any sites that 

I can go to and type in questions that would help me find the answer to the questions I 

have.  I just know to Google it. So that is really all I know what to do.  I don’t know 

of any particular sites or places to go.”   

“I would definitely love to know where you could actually find better information, 

more valid, correct and accurate information.”   

“For those of us who have a fairly normal life and good health, we don’t really quite 

know how to recognize health issues.  Going to something like WebMD might not be 
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as helpful as going to a source that might tell us things that we might be going 

through for our age.  Having a site that helps with 20 to 24-year olds might be more 

helpful.”   

“The way I went about it [seeking information about ADHD] was a very long 

process.  I wanted to know about ADHD from every different perspective but nothing 

was resolved until I went to a doctor.  Everything was kind of rumors and hearsay 

from my parents and friends.  A lot of the time when I would go on the Internet and 

talk to someone, I thought that what I have is worse than it really is.  Sometimes I 

would lose touch with what I thought my symptoms were.  I thought that maybe it 

was someone else’s or maybe I had this disease or something.” 

A participant who was “talking aloud her thoughts” while searching online information in the 

observational study said:  

“This [journal article] is overly complicated, but I will try it anyway.  Cause I am 

nervous about this.  It might have lots of jargons I don’t understand…And I am right.  

So I will back out of it…I wasn’t going to care to understand it.  I rather look at 

things that are written in layman’s terms.”   

4.3.2. Ineffective Search Strategies 

Overall, most of the participants articulated their satisfaction and high self-confidence 

in their online health information searching and research skills in the interview.  However, 

they recognized their problems associated with constructing explicit and meticulous search 

strategies for online information after finishing online searching tasks in the observational 

study.  The participants demonstrated problematic behaviors in searching online health 

information, which included: (a) commonly conducting a Google basic search by using 
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question queries instead of using specific and effective keywords or advanced search 

operators, (b) often browsing content on a website rather than using the search engines’ 

internal filters, and (c) frequently missing important hidden information on a website (e.g., 

“Read More”).   

Creating an effective keyword query was identified as the most difficult task for 

conducting a successful online health information search.  Participants described their difficulties 

in selecting correct medical terms, avoiding vague search terms, and running advanced searches 

by combining the most relevant keywords.  The following two examples of keyword search 

problems were caused by the students’ not knowing any synonyms or relevant words and 

advanced keyword search functions:  

“One of the things about keywords is that sometimes the keywords don’t show up in 

the article.  That doesn’t really help me.”  

“The keywords just show up and they don’t take key phrases.  They just take 

keywords so it doesn’t give you what you really want.  It just gives you an article 

about it and doesn’t give you information on how to treat it.” 

Only a few of the participants reported starting their online health information searches at a 

particular website rather than with the Google search engine.  Most of them came up with their 

own search strategies when using the Google search engine as a starting point for any online 

health information.  The following search behaviors were demonstrated: (a) solely running 

question queries instead of keyword queries or advanced searches on Google; (b) heavily relying 

on the first Google search result or the top five results as satisfactory answers without any further 

scrutiny; and (c) simply matching symptoms listed in information sources with their own health 

problems.  Their common Google search strategies are exemplified in the following four quotes:  
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“I would just write my health question in Google … When I type that in, usually sites 

like WebMD will come up first.  And then I go in that order.” 

“I would search in Google images or just regular Google.  I would type in the name 

of a muscle and usually the first couple of answers are medical websites or something 

like Wikipedia or an online encyclopedia, which is generally a pretty good reference 

for basic information.” 

“I will just go through and, none of these really match up. So, I will go back to edit 

my symptoms and see if there’s any difference between swollen tonsils mouth and 

swollen tonsils neck.”   

“I wanted to look at the symptoms and see if there were pictures of it. Just to find out 

what it was and what I could do to help it.  I wanted to know if I had to go to the 

doctor or if I could take care of it myself.” 

The observational study data show that these search strategies facilitated and enhanced 

participants’ capability of accessing online health information.  However, these strategies could 

also prevent them from accessing more reliable health information sources, for instance when 

finding available on-campus health information resources or services about eating disorders and 

HIV/AIDS testing.  Moreover, some problematic website accessibility and design features also 

largely affected the participants’ search efficiency and correctness.  In many instances, the 

participants failed to access appropriate information for the scenario questions due to some 

websites’ design problems, such as poor internal search engine functionality, confusing or 

generic names of navigational links, and less user-friendly interfaces.   
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For the second question in the observational study, the 24 participants were asked to search 

on-campus resources or services that could help Natalie’s symptoms of eating disorders and 

compulsive exercise.  As mentioned earlier, they spent two to twelve minutes with an average of 

six minutes in searching online for this question.  Only 15 (63%) participants found the 

university eating-disorder counseling resources and services.  For example, the participant who 

spent the most time ran a Google keyword search using “anxiety, tiredness and fatigue from diet 

pills” and failed to find a correct answer in the end.  Another participant started a YouTube 

search using a question query—“how to be optimistic about weight”.  Here is a summary of a 

participant’s Google search strategies and search process for the second question in the 

observational study:   

1. Run a Google keyword search using “freshman 15 stories” 

2. Click on the first link: “freshman 15.com-weight gain stories” at   

http://www.freshman15.com/weight-gain-stories/  

Clicks on one link on the page —“my freshman 15 or 30”  

[The participant:] “I would probably read this one to get advice from this story.” 

3. Run a new Google keyword search using “eating disorders” 

Click on the first link—national eating disorders.org at 

www.nationaleatingdisorders.org/ 

4.  Click on one link on the page—treatment professionals 

5. Type in the Google search engine using “.[ ].edu” 

6. Search in the university website using “health services” 

Click the first link on the page “University Health Services”  

University” at www.uhs.[ ].edu/ 

http://www.uhs/
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Click several links by tab names, “medical care,” “self-care,” and “women’s care” 

7. Close all the pages 

8. Retype in the Google search engine using “.[ ].edu” 

9. Search in the university website using “health services” for the university health 

center  

Click on links by the tabs “nutrition,” “diabetes”  

Click on one link: TuDiabetes: Diabetes community by Diabetes Hands  

Foundation at tudiabetes.org  

10. Go back to the university health center page  

Click on links by the tabs “health promotion,” “nutrition” 

11. Complete the search without a specific answer for the question. 

4.3.3 Inefficient Online Health Information Searches  

The participants were aware that too much available information and time-

consumption were two intimidating problems for online health information searches.  It 

was even more problematic for students who had limited knowledge about selecting 

reliable health information sources and creating effective search strategies.  One participant 

explained why efficiently accessing health information was crucial for college students:   

“I think searching efficiency is very important.  Because a lot of people don’t have 

the time to look for information.  So if the first link isn’t too great, it could be bad if 

they didn’t look more.  I’ve tried to look as long as possible, but in a certain situation 

when I don’t have time and I’m really worried.  I think it would be important to be 

able to find information quickly.”  
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The participants were also concerned that poor webpage design and functionality caused 

them to give up their online information searching:  

“See, it took me like three or four clicks to get there.  In one of my classes, a lot of 

people get frustrated when it is more than one or two clicks.”  

 “A lot of times we want information fast.  We don’t want to go through very many 

pages looking for information … The less time we have to spend looking around the 

better.  People get frustrated when they want to find answers as quickly as possible.  

If someone wants a webpage to have more users, it needs to be more presentable and 

easier to find.” 

4.3.4 Inadequate Information Evaluation and Correctness of Search Results  

The participants often used different perceived criteria in their actual online information 

evaluation in the observational study.  It was found that they assessed information reliability, one 

of the significant criteria of information quality, in different ways. For example, they used 

personal feelings of trustworthiness, good online credentials (e.g., reputable domain names 

like .edu or .org), authority of information creators, and the intentions of those communicating 

the health information.  Most of the time, they gave up on their efforts to judge information 

quality because of their frustration and lack of time. 

The participants considered any website (e.g., Wikipedia) with references as “unbiased” 

information without further verifying the information relevance, coverage, and scientific 

rigorousness of these cited references and literature.  In one case, a participant was eager to 

recover his voice before his singing performance so he extensively searched quick recovery 

information on the Internet.  He took certain advice as “valid information” from people listed as 
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doctors and who had posted on personal blogs and social Q&A websites without verifying the 

authors’ credentials. 

Three common barriers to evaluating health information quality were found in the 

participants’ actual information-seeking processes: (a) source disagreement, (b) ambiguity of 

source reliability, and (c) inability to determine information authority and accuracy.   

Source Disagreement.  Participants knew very little about how to deal with conflicting 

information across various information sources given the inherent complexity and uncertainty of 

medical research and practice, as well as the information presentation and interpretation.  One 

participant noted:  

“It was hard [to assess health information] just because even though I was looking for 

something specific, there were a lot of different places that said different things.”   

In another case, one participant encountered conflicting information about a home remedy:   

“I went to a discussion board and some people said that they were doctors and that 

peroxide was a bad idea.  Other people said that they were doctors and the 

concentration of peroxide in the bath wouldn’t be harmful.  I couldn’t get a real 

answer on whether or not it would be bad for me so … I just looked for a little while 

and then gave up.” 

Ambiguity of Source Reliability.  Most participants could not differentiate between filtered 

health information sources that included explicit systematic reviews of evidence-based medical 

research or clinical practices and unfiltered health information sources or others that only 

provided background information, expert opinion, or patient self-generated information.  In 
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many of their self-care situations, the participants judged the source reliability by the source 

disclaimers and their own assumptions:  

“I would assume the ones with WebMD where they have the doctors giving 

information.  They have their credentials so that would be better than somebody just 

giving a comment.  It would be better than the Apple One series.  I would assume 

that’s better.”  

One participant searched Wikipedia for the scenario questions as a compromise between 

scientific rigor and personal judgment:   

“I’ve played around with computers enough that I know that anyone can make a 

website.  This is especially true for something like Wikipedia.  We have been told to 

not totally trust sites like Wikipedia because anyone can edit them.  In my case, I 

used Wikipedia in this exercise [the observational study].  I just used it to see a 

couple of pictures of sprained ankles.  It’s possible that those weren’t really pictures 

of sprained ankles and maybe people put them on by mistake.  Perhaps someone even 

placed them there as a joke, but the pictures did look just like my ankle.  So, I figured 

it was pretty safe.” 

Inability to Determine Information Accuracy and Authority.  Even though most of 

the participants emphasized the importance of knowing information validity and original 

sources of information, they either were unaware of or neglected some important 

information quality indicators for information accuracy and authority.  Two participants 

commented on these barriers:  
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“The biggest problem with searching for medical information online is the great 

amount of mere opinions and the lack of objective ‘correct’ answers for some of the 

controversial/vague questions.”  

“A lot of information is really vague on WebMD and stuff like that.  They will say “a 

chronic cough,” which is a really vague statement.  Because you can get a chronic 

cough that is a severe cough.  Then you can also psychologically make yourself think 

that you are coughing involuntarily.” 

These information evaluation strategies also emerged as common themes from the data 

analysis of the observational study.  For example, most of the participants tended to trust a 

website more if they found consistent information or consensus across multiple sources.  Two 

participants noted that their specific techniques of synthesizing advice from several sources were 

helpful in dealing with their uncertainty about information sources and information quality:   

“If I felt that [based on the relevance and usefulness] with the information I found, I would 

do more research.  I would put a term into WebMD and see what it had on there.  There 

aren’t really any other web outlets that I use to counterpoint the initial research that I did.  

Then I would either call a doctor or a friend or family.” 

“Personal experience is the best way to learn.  So when people tell me their stories about 

why they are stressed out and how they overcome it, I like reading that stuff I can relate to.  

And when I can relate to something, I will put it into my life and put myself in their shoes.  

When I can put myself into their shoes, I will use that information and help better my life.” 

“Some previous experience with health issues would also be good.  It is also important to 

know what I can trust and what I cannot trust.” 
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Besides the above-mentioned information evaluation strategies, the participants also made 

their own judgments by using additional strategies when dealing with the uncertain quality of 

online health information.  These strategies include checking consumer reviews for 

trustworthiness, judging web design and presentation features as indicators of information 

quality, using word frequency as an indication of information relevance, and relying on 

perceived information reliability and relevance.  The following quotations illustrate these 

strategies:   

“Some websites that say they have doctors and they get points based on if they are 

correct or not.  I will like this one.  Because this doctor has a 100% rating, so maybe 

he’s right.  So I will like him.  I will always check.”   

“The presentation is important.  If the website has advertisements all over it and pop-

ups, it would make me think that it’s an untrustworthy website.”   

“I follow up with other people.  Because if I had one answer or if I only get one person 

or one site telling me to do something in a certain way, I’m probably not going to do 

it.  Because it doesn’t make sense.  But if WebMD and a couple of the other websites 

that I use a lot have the same consensus, then I think I should do this.  Because it 

makes sense for me to do so.”   

However, few participants identified any limitations or potential problems caused by 

their lack of appropriate approaches to evaluate information quality and their insufficient 

information comprehension and analytical skills.  The following statements exemplify some 

limitations of their information quality assessment:   
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“Sometimes, if it’s repetitive, if a lot of people are saying the same thing then I would 

evaluate that as credible.”   

“I used my own personal judgment.  And searched for what seems about right.  

Generally, the simplest answer is the right one.  It’s mostly just common sense.” 

“I just have to read it and use the trial and error method.  I make sure that it sounds 

like good advice.  If it sounds ridiculous or something I can’t do, then I won’t do it.  

But if it sounds [like] something convenient, or not super expensive, or something I 

can actually do, then I will do it.” 

“I guess just looking you can’t say for sure 100%.  But I’ve learned about the Internet 

enough, I know that all these weird ads or somebody made a website.  The way 

Google lists usually like the first few websites are going to be the most credible.” 

Many participants made their decisions on selecting HIV/AIDS testing services when 

searching on the Internet for the address and price of a local testing center. These decisions 

were largely based on low cost of the test, convenience of the testing center’s location, online 

availability of testing results, positive consumer reviews, and coupon discounts as top 

important criteria instead of a high reliability of the test and proper protection of patient 

privacy or confidentiality.  In one case, the participant used the following summarized online 

searching steps and information evaluation strategies:  

1. Run a keyword search in Google by “free HIV/AIDS testing the city” 

2. Click on the first link—“Yellow Pages.com-the city Free STD Testing Centers” at 

http://www.yellowpages.com/*****/free-std-testing-centers 

[The participant:] “Yellow Pages is normally good at things like that” 
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3. Check consumer ratings 

4. Select one clinic whose location is the nearest—The Private STD Testing Center, 

at www.privatetestingcenter.com/ 

5. Find out that it is a same day testing with a lot of good consumer ratings 

6. Click on a link “find a location” on the page and type in a zip code “32304” 

Find out it is a chain, which increases its trustworthiness 

[The participant:] “I would rather do it online and call them because I would be a 

little bit embarrassed” 

7. Find out that there are three locations in the city 

8. Click on the “Payment Options” link on the page and find out that private testing  

center is not free,  

[The participant:] “That is kind of annoying because I googled free STD testing.” 

[The participant:] “I would probably call them after going to their website….and I 

would be willing to pay in general because they are highly rated.” 

4.4 Summary 

This chapter has reported the research findings from the three phases of this study: 1) a 

group-administered survey with the 129 respondents, 2) a semi-structured interview with the 

24 participants, and 3) a follow-up observational study of online health information searches 

with the 24 participants.  The next chapter will interpret and discuss those findings in light of 

the research questions, Dervin’s sense-making theory, and related research literature cited 

earlier in this dissertation.  
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CHAPTER FIVE 

DISCUSSION 

This chapter provides an overview of the study and interprets the findings presented in 

chapter four in light of the research questions, the theoretical framework, and the research 

literature addressed in previous chapters.  The discussion section focuses on the theoretical 

contributions of the findings and their implications for practice.  A discussion of the study 

limitations and suggestions for future research will precede a summary of what was learned in 

this study.   

5.1 Review of the Study  

The purpose of this study was to explore undergraduate students’ health information 

literacy knowledge and skills in the context of seeking and using health information for self-care 

from the perspective of library and information science.  A theoretical framework using Dervin's 

sense-making theory informed the research questions, the three data collection methods, and the 

data analysis.  The study asked the following research question with four sub-questions:  

To what extent do undergraduate students demonstrate HIL knowledge and skills in their 

health information seeking and use for self-care?   

a. What are the situations that cause students to seek health information for self-care? 

b. What barriers do students encounter in seeking health information for self-care? 

i. What are the barriers that students encounter when searching for self-care information? 

ii. What are the barriers that students encounter when evaluating self-care information? 

c. How do undergraduate students bridge the barriers in seeking health information for self-care? 

i. What are the barrier-bridging strategies that students use in searching for self-care 

information? 
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ii. What are the barrier-bridging strategies that students use in evaluating self-care 

information?  

d. How do undergraduate students use health information that they have obtained for self-care?  

The three data collection methods consisted of a group-administered survey with 129 

respondents, a semi-structured interview with 24 participants, and a follow-up observational 

study of online health information searches using think-aloud protocols with the 24 interview 

participants.  A sequential data analysis technique was employed to analyze survey results, 

interview transcripts, and observation transcripts.  The systematic data analysis of results from 

the three phases contributed to the study findings reported in chapter four.   

5.2 Interpretation of the Findings  

5.2.1 Research Participants  

Using purposive sampling, this study recruited 129 survey respondents and 24 interview 

and observational study participants from undergraduate students attending the university.  The 

survey results reveal the participants’ major demographic characteristics, health status, and 

health information-seeking behaviors. 

The survey data analysis shows that among the 129 survey respondents, males outnumber 

females by 12%, as compared to an even gender distribution among the 24 interviewees.  There 

is a 10-year age range (18 to 28) among the survey respondents with an average age of 20.  The 

data had a racial distribution of 73% White/Caucasian, 13%  Hispanic / Latino, 11% African 

American / Black , 5% Asian, 2% Pacific Islander, and 2% Other.  Those demographic data 

reflect the student demographic profile at the university to some degree (e.g., 54% female 

undergraduate students, an average age of 21, 67% White/Caucasian, 16% Hispanic / Latino, 9 

% African American / Black) (College Portrait, 2012) .  
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Only 12% of the respondents are in their freshman year, as compared to 44% who are in 

their junior year.  This helps to explain why only 18% of the survey respondents are living in 

campus dormitories, as compared to 77% living off campus.  As for academic majors, there is a 

wide range including business, communication and information technology, arts, humanities, 

social sciences, health-related sciences, engineering, and other science majors.  More than half of 

the survey respondents (53%) are full-time students; 6% work full-time and 41% work part-time.   

Although only a small number of participants (5% of the survey respondents and 4% of the 

interviewees) report a health status of “fair,” 18% of the survey respondents and 33% of the 

interview participants have chronic illnesses and major health concerns.  As for the frequency of 

seeking health information, one-third rarely or never seek health information for self-care (28% 

rarely and 6% never), while one-third do so very often. 

It is important to interpret the results with the characteristics of the study participants in 

mind, because the purposive sampling method used and the exploratory nature of this study 

prevent generalization.  The next sections will address these issues in further detail; specifically, 

they will discuss the findings based on the four research sub-questions and the main question.  

5.2.2 What are the Situations that Cause Students to Seek Health Information for Self-

Care?   

The findings reveal the participants’ various daily self-care situations in which they need 

information for both physical and mental healthcare.  Self-care information plays an important 

role in helping students control emerging health problems and maintain a healthy lifestyle.  Their 

information needs for both illness prevention and treatment coincide with Green’s (1995) two 

categories of self-care behavior: self-initiated reactive care and preventive care.  Dervin’s 

(1983b) sense-making theory defines information needs as follows: “the individual, in her time 
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and place, needs to make sense… She needs to inform herself constantly.  Her head is filled with 

questions.  These questions can be seen as her ‘information needs’ ” (p. 170).  In this study, 

students were motivated to seek health information not only for making sense of their situations, 

but also for personal learning, and solving problems in their daily self-care activities (Case, 

2012; Dervin, 1992; Marchionini, 1995; Zerbinos, 1990).  Their health information needs varied 

with the urgency and complexity of their health issues and self-care situations.   

The sources of students’ health information queries and exchanges include, but are not 

limited to the Internet.  Interpersonal communication for health information occurred not just 

when students consulted their healthcare providers, but when they interacted with people in their 

personal networks.  That communication was often expanded to online interactions with users on 

popular social networking websites where students felt more comfortable and open to their 

health information queries and exchanges as compared to face-to-face communication.  They 

valued those social networking websites not only for many features of information dissemination 

(e.g., rich, instant, and interactive information), but also for a sense of community engagement.  

That can explain why students commonly cited those popular social Q&A websites as their 

favorite or main sources of self-care information even though they were not always satisfied with 

health information posted on those websites.   

The participants exhibited considerably limited knowledge of reliable online consumer 

health information sources.  They commonly failed to distinguish popular yet untrustworthy 

online resources (e.g., WebMD, Wikipedia, Yahoo! Answers, and other social Q&A websites) 

from credible, reliable ones (e.g., MedlinePlus, CDC, and Mayo Clinic).  They were unaware of 

a potential risk of selecting commercial or untrustworthy websites for self-care information.  

Their high level of reliance on search results of the Google search engine reflects the research 
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conducted by Buhi et al. (2009) about college students’ health information-seeking behaviors.  

For instance, Google was rated as the most comprehensive and satisfying tool for health 

information access in this study. The top-third or five Google search results were their final 

retrieval sources.  Wikipedia was used as a credible or final source for self-care information 

while they would not cite it as a reliable source for their course assignments.   

Additionally, participants’ source selection reflects what Savolainen’s (1995) ELIS model 

emphasizes: social and cultural factors could affect people’s information use in their everyday 

life.  In this study, the participants’ source selection in favor of both formal and informal sources 

was consistent with existing research findings about consumer health information behaviors 

(Abrahamson et al., 2008, Lambert & Loiselle, 2007; Tse, Gemoets, & Rosemblat, 2004).  They 

commonly selected informal sources, with undetermined information accuracy and reliability, by 

subjectively assessing characteristics like affordability, accessibility, popularity, familiarity, and 

trustworthiness.  Information environment, urgency level, complexity, and severity of health 

issues and self-care situations determined users’ expectations, motivations, and actions when 

seeking and using health information sources.  For certain minor health problems or medical 

concerns, seeking and using information from friends, family, and other informal information 

sources was a process of trial and error.  Users exhibited a higher level of trust for non-

professional advice from informal information sources, which was perceived as a low risk 

activity.  They specifically needed advice that could help them quickly solve their health 

problems, put their minds at ease, and make decisions about seeking professional care.  In 

contrast, some participants suffering from chronic illness or major health problems needed a 

variety of information about constant management of their conditions, proper treatments, 

complication prevention, new developments in curative and preventive care, and care costs.  The 
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interview data revealed that students had to spend more time searching for up-to-date, accurate, 

and reliable health information and verify information with their doctors.  They were often 

compelled to synthesize professional and non-professional advice and identify questionable 

indicators of information sources because of the potential health risks and financial concerns.   

5.2.3 What Barriers do Students Encounter in Seeking Health Information for Self-Care? 

This study identifies the participants’ barriers to seeking and using self-care information 

that occur within certain information contexts.  Financial and time constraints associated with 

consulting health care providers were the main obstacles to accessing appropriate and timely 

professional care.  Another barrier was a lack of student outreach on the part of community 

health services (e.g., university student health center, university counseling center) and lack of 

self-care information resources targeted to college students.  A lack of professionally designed 

websites and optimized online presence of those services is an additional barrier to effective 

outreach.   

Barriers related to the participants’ health information literacy competency also emerged in 

each of the three phases.  This study confirms previous research that indicates mastering health 

literacy proficiency is an evident challenge for undergraduate students in managing personal 

healthcare (Buhi et al., 2009; Ickes & Cottrell, 2010; Ivanitskaya et al., 2010).  The participants 

recognized their limited medical vocabulary and domain knowledge in relation to health sciences 

as their biggest obstacle to being able to take advantage of health information resources and to 

make health decisions.  In the observational study, they demonstrated that insufficient health 

literacy competency kept them from accessing evidence-based health information sources, 

constructing efficient keyword search strategies, and effectively judging information quality for 

informed health decisions.  One group of students, lacking health-related education and science 
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backgrounds, expressed their concern that they had less opportunity to improve their health 

knowledge and self-care skills through their college education.  This leads the researcher to 

suggest that health literacy is a public health concern also affecting daily self-care practices 

regardless of the user’s age, education level, proficiency in information technology and social 

media, and level of access to rich scientific information resources.   

A considerable number of participants recognized evaluating online information as the 

second biggest barrier in terms of source disagreement, ambiguity of source reliability, and 

indeterminate information accuracy and authority.  Responses from a group of information 

technology savvy students confirmed that strong communication and information technology 

skills were not a sufficient solution even though they were experienced in understanding features 

of online information design and presentation.  Their lack of knowledge about determining 

factors of evidence-based medical information and credible consumer health information 

resources caused them to rely on familiar but not necessarily optimal online health sources.  For 

instance, they used WebMD, Wikipedia, and Yahoo! Answers as main sources of self-care 

information because those sources were popular, readily accessible, and the few ones they knew. 

Information quality was not considered as a priority of health information resources especially 

when they dealt with common ailments.   

Most of the participants were confident with using digital technologies, which allow them 

to access any online information they need.  They surprised themselves by encountering various 

difficulties when performing the online search tasks in the observational study.  Those 

difficulties included accessing appropriate quality information sources, constructing effective 

online search strategies, and efficiently running online searches.  The participants, including 

juniors or seniors, often complained that they could not navigate electronic journals and 
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databases accessed from university library health information resources.  Information overload, 

poor information presentation, and time limitations were cited as main reasons why the 

participants experienced frustration and/or retrieved irrelevant or inaccurate information.  

However, they were unaware of their limitation: they considered that information access was 

equivalent to information searching; they viewed searching information as an activity more than 

a skill.   

Overall, it was discovered that the participants actually encountered many more obstacles 

in searching for and evaluating online health information in the observational study than their 

reported ones in the survey and the interview.  They did not realize that online information 

access was not necessarily equal to effective information retrieval and evaluation.  They were not 

familiar with how online information retrieval tools work, how to construct effective search 

strategies, or how to access evidenced-based health information that they could understand.  

Their Google basic searches accompanied by question queries often led to ineffective and 

irrelevant search results for their specific physical or mental health problems.  Achieving 

information literacy competency is essential for obtaining the best sources for meeting their 

health information needs rather than only using readily accessible, but not necessarily accurate 

and trustworthy, information sources.   

5.2.4 How do Undergraduate Students Bridge the Barriers in Seeking Health Information 

for Self-Care?   

The participants used different strategies to overcome barriers associated with information 

source selection, information searching, and information evaluation, such as checking multiple 

sources, using Google basic search, and casually and informally judging information quality.  

Seeking information consistency across multiple sources was not always helpful for participants 
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who were unable to recognize the features of credible health information resources.  Using 

Google basic search was participants’ dominant strategy for accessing online health information, 

and typically involved starting with a question query, viewing the first or top five search results, 

and simply matching symptom keywords.  Without sufficient domain knowledge about credible 

health resources, medical terminology, and information quality indicators, they failed to 

construct appropriate keyword queries or run Google advanced searches for efficient and 

effective search results.  Many strategies that participants applied to casually and informally 

judge online health information quality did not help them succeed in accessing reliable and 

trustworthy self-care information.  They selected online search results with incomplete and 

biased information, unsupported claims, or misinformation.  This suggests the limitations of 

these problematic strategies because many appropriate information quality indicators were 

ignored (e.g., accuracy, currency, credibility, reliability).  The finding that students ignored 

quality indicators of online health information was not surprising, and in fact echoed the findings 

of Buhi et al. (2009) and Ivantiskaya et al. (2010).   

In fact, these strategies often compromised their ability to solve problems when searching 

for and evaluating health information in their specific self-care situations because they actually 

confused the sources’ perceived “information helpfulness” with information quality.  Therefore, 

these ineffective strategies demonstrate participants’ insufficient HIL to some extent and often 

become barriers like the ones discussed above.  

5.2.5 How do Undergraduate Students Use Health Information that they have Obtained for 

Self-Care? 

As a way to actively learn about and engage in daily self-care, it was common for the 

participants to apply disease and wellness information to their physical and mental health 
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management.  Those ways of attaining specific self-care knowledge and solving emerging health 

problems reflect Dervin’s sense-making theory: information use is an attempt to get help or 

achieve desired outcomes.  They also used self-care information obtained from family, friends, 

and online communities for emotional support, a sense of community, or community 

engagement.  Especially, they found that self-care information posted on social Q&A websites or 

blogs was helpful because it provided instant, specific, interactive, and relevant personal 

experience.  In general, as compared to face-to-face communication, the participants felt more 

comfortable expressing personal health concerns openly with people online because it afforded 

better privacy; they felt more confident in making their own health decisions by learning from 

the similar experiences of others without sacrificing their perceived privacy.   

When dealing with a varied level of information needs and barriers to searching for and 

evaluating information, they demonstrated different expectations, motivation, effort, and 

capabilities to act on information found.  Many barriers encountered and ineffective strategies for 

overcoming those barriers when accessing, searching for, and evaluating health information 

often affected their ability to locate and use relevant and reliable information that met their needs 

in specific self-care situations.  The participants assessed the helpfulness of information 

resources using a variety of ineffective criteria instead of criteria related to both information 

relevance and quality.  Although they knew of the potentially harmful consequences of acting on 

biased or false information about health matters, they applied a trial-and-error approach for 

obtaining information to manage common ailments.  The interview data show that many of them 

were less confident about using information to deal with uncertain or complex health problems.   

Even though Dervin (1983b) identifies information relevance in search results as the 

solution to acquired information nonuse, information specificity and self-belief emerged as two 
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important factors for determining participants’ information use or nonuse in this study.  They 

preferred specific and detailed information (such as personal experience and anecdotal evidence 

from family, friends, and people on social Q&A websites) over general factual information about 

illness and wellness about which they felt uninformed.  Self-belief also played a vital role in 

determining whether or not participants applied obtained information to their self-care practices.  

Several participants demonstrated that they often intentionally avoid using personally upsetting 

information about the potential severity and progressive stages of their illnesses or information 

that contradicted their religious beliefs.  Keeping these barriers in mind, it is also important to 

recognize that other factors could affect people’s information avoidance and selective 

information seeking behavior.  This study’s findings parallel previous research, findings about 

people’s selective exposure to information because of “the tendency to reinforce preexisting 

knowledge, beliefs, and attitudes” (Case, 2012, p. 109) and “resistance to influence” (Thayer, 

1987, p. 213).   

The findings reveal both positive and negative outcomes of users employing self-care 

information.  The survey results show that a group of participants who sought health information 

more often and had more health problems reported more positive outcomes of information use.  

The information is helpful in making better health decisions, living a healthier lifestyle, and 

managing personal illness.  They also reported a higher possibility of positive outcomes in terms 

of using health information for managing personal health problems.  The successful cases of 

using self-care information suggest that mastering sufficient HIL competency and having a 

strong motivation to conduct extensive research is essential to taking full advantage of health 

information for personal health and self-care practices.  Proficient HIL competency also enables 

information users to learn and integrate obtained information into their own knowledge base.   
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The study’s findings suggest that being uninformed and misinformed about health 

information resources could be harmful to students’ personal health.  Some students 

demonstrated their non-proficient HIL competency was counterproductive in determining what 

health information to use, detecting symptoms, recognizing the urgency and necessity to seek 

professional help, and further risking their health by self-misdiagnosis or improper treatment. 

Many participants in the interview described some incidents that caused them stress and financial 

burdens, such as unnecessary trips to the ER.   

5.2.6 To what Extent do Undergraduate Students Demonstrate HIL Knowledge and Skills 

in their Health Information Seeking and Use for Self-Care?   

Health information literacy is a multifaceted integrated skill set that includes basic 

comprehension of evidence-based medicine, knowledge of credible information sources, critical 

thinking skills, and other core information skills for supporting informed decision-making.  

Overemphasizing one and ignoring the other types of skills would keep people from being able 

to efficiently and effectively find and act on health information for health purposes.  This study 

explored how students interacted with health information for dynamic and situational self-care 

activities, which often demand different levels of HIL proficiency.  In general, students exhibited 

insufficient HIL competency in some specific self-care situations, especially in terms of 

accessing evidence-based health information sources, constructing efficient keyword search 

strategies, and effectively judging information quality for making informed health decisions.  

Some of them were unaware of their insufficiency, as the study showed inconsistency between 

their perceived and actual HIL competency.  This study suggests that it is crucial to consider the 

knowledge and skills component of users’ information behaviors because their insufficient HIL 

competencies often shape their health information-seeking behaviors in various situations.   
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5.3 Contribution and Implications 

5.3.1 Contribution of the Study   

This study offers several contributions to research on undergraduate students’ HIL 

competency and health information-seeking behaviors.  First, Dervin’s sense-making theory 

provides a unique lens to examine undergraduate students’ HIL competency in the context of 

seeking and using health information for self-care.  According to Dervin, information seeking is 

triggered by a user’s desire to fill in gaps, as well as to seek reassurance, express feelings, 

connect with others, etc. (Case, 2012, p. 92).  With a focus on the cognitive viewpoint of user-

oriented information behavior research, Dervin’s sense-making theory does not explicitly 

acknowledge potential demands of different situations on the individual information user, neither 

does it consider the user’s capability of performing an effective information search.  In 

considering the knowledge and skills component of students’ information behavior, this study 

suggested that insufficient HIL competencies shaped their health information-seeking behaviors 

in their daily self-care practice and often kept them from coming up with effective solutions to 

solve the problems they faced.  

Second, this study employed multiple research methods to explore the essential skill set 

composing HIL as demonstrated by self-reported experiences as well as the observation of actual 

online health information searches.  Its descriptive and contextual data from the interview and 

the observational study lead to better understanding of HIL in the context of undergraduates’ 

health information seeking and use.  In particular, the comparison between the participants’ self-

reported HIL skills in the interview and their actual performance of online search tasks in the 

observational study reveals that their perceived HIL competency does not accurately reflect their 

actual skill levels.  Therefore, this study overcame the limitations of descriptive studies about 
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information users’ self-reported frequency of or satisfaction with seeking and using health 

information.  The limitations were confirmed by both Gross and Latham (2012) in their research 

on freshmen’s self-perceived information literacy competency and Stellefson (2011) and his 

colleagues in their research on college students’ eHealth literacy.  This study also offers more 

insights about undergraduate students’ HIL competency than a study that uses an 

underdeveloped HIL assessment instrument that overstresses either functional literacy or 

computer skills.  

Third, the study findings imply that educational level and computer skills may not be 

sufficient indicators of HIL proficiency.  It suggests that specific situations, such as self-care 

situations, personal health issues, and information environment, are crucial factors for measuring 

HIL competency since these factors often demand different levels of HIL competency.  This 

study provides a good understanding of students’ information needs, barriers encountered, and 

bridging strategies in searching for and evaluating health information, as well as their 

information use in daily self-care situations.  Therefore, this study helps fill a gap of HIL studies 

and well-accepted HIL measurement instruments, and provides useful evidence for developing 

an HIL assessment instrument with consideration of situational factors of information seeking 

and use.  

5.3.2 Implications for Practice  

The findings suggest that insufficient health information literacy is a hidden or neglected 

problem for both undergraduate students and college health professionals since educational level 

and computer skills may sometimes be assumed to be sufficient indicators of or equivalent to 

HIL competency.  This study shows that students’ insufficient HIL competency impeded them 

from fully taking advantage of quality health information to enhance their self-care.  It raises 
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questions about who should be involved in the efforts to promote undergraduate students’ HIL 

and what steps or strategies should be taken to develop and improve undergraduate students’ 

HIL.  The practical implications suggest possible solutions for identified problems.   

College Health Professionals and Educators.  It is crucial to identify students’ different 

health information needs when college health professionals and educators promote a healthy 

learning environment for individuals and communities. It is also essential to recognize the 

important role of students’ information skills on their self-care activities and students’ major 

obstacles to accessing available community health services and information resources, including 

financial constraints, time limitations, privacy concerns, and unawareness of quality information 

resources.  Student health centers could take a more proactive role in collaborating with students’ 

parents and university or college librarians/information professionals to encourage students to be 

aware of and improve their HIL competency.  More helpful strategies can be adopted by 

university/college health, student counseling, and fitness centers to deliver efficient clinical 

services by providing online appointments, and free or lower cost services.  Social media tools 

and well-designed websites for multiple IT devices should be employed to better deliver tailored 

self-care information to students.  Good website design features are often even more important to 

students than information quality.  They are more likely to use and more likely to benefit from 

well-designed and easily accessible community health information resources.  Health 

information tailored to students' information needs can empower them to more easily locate 

reliable information for self-care and for maintaining physical health and mental well-being.   

University Libraries and Information Literacy Program. Health information literacy is a 

multifaceted integrated skill set that is required to efficiently and effectively find and act on 

health information for health purposes.  It is important for librarians to integrate HIL promotion 
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into student health education and existing information literacy programs that target 

undergraduate students by partnering with university/college health professionals.  Academic 

libraries can also play a vital role by including self-care topics in existing library instruction 

programs and instructing students on how to identify quality health information sources and 

efficiently search available databases and electronic journals.   

5.4 Future Research 

The research reported here suggests a number of possible directions for future research.  

Moreover, the study findings provide some demographic characteristics or other aspects of 

research that could be explored in future studies.   

 To examine what factors affect undergraduate students’ HIL competency and what HIL 

intervention strategies are effective, future HIL research could examine and compare students’ 

HIL competency across different universities, colleges, and community colleges. It would also 

be valuable to investigate whether K-12 health education curricula need to be improved and 

emphasized so that college students will have better HIL when they arrive on campus.   

Another research focus could investigate whether integrating HIL programs into K-12 

health education will effectively address prevalent health problems, such as obesity, among 

children and adolescents.  Moreover, longitudinal or comparative approaches could further 

explore the outcome of students’ using quality health information and strategies for improving 

their HIL competency over time.   

The study results could also inform the development of an HIL assessment instrument 

targeting a specific or general population with a focus on HIL as a multifaceted integrated skill 

set and situational effects.  Such an instrument could be used as a self-assessment to increase 

people’s awareness and motivate them to improve their HIL competency for health purposes.   
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Besides situational factors, future studies should explore whether and how people’s 

demographic, affective (e.g., attitude and subjective norms), and other sociocultural 

characteristics influence perceptions of their HIL knowledge and skills, and improving HIL 

competency in self-care situations.   

5. 5 Limitations 

Although the findings of this study provide better understanding of undergraduates’ health 

information literacy in their self-care activities, several limitations should be noted.  First, using 

purposive sampling may not reflect the health information-seeking experiences of undergraduate 

students in general or even at one university.  However, the use of three different research 

approaches increases the breadth and depth of the data.  Comparison of the qualitative interview 

and observational study results provides rich data to address the research questions based on a 

limited number of undergraduate students’ daily self-care experiences.  Second, the diversity of 

the participants may be compromised because there was a small percentage of freshmen and non-

white students, which is aligned with the university student demographic profile as a whole.  

This, however, would not significantly affect answering the research questions, since the 

research questions directed by the theoretical framework focused on the participants’ sense-

making situations in a time-space context rather than their demographic characteristics.  Also, it 

aimed to better understand undergraduate students’ HIL rather than measure or quantify it.  

Third, using Dervin’s sense-making theory as a theoretical lens to explore the phenomena of this 

study might obfuscate some insights informed by different theoretical perspectives or 

interpretations.  Lastly, the study results indicate that HIL deficiency is problematic for 

undergraduate students to manage personal health.  However, the limited number of participants’ 

daily self-care experience in this study may not necessarily reflect other students’ HIL skills.   
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5.6 Conclusions 

Health information literacy is a multifaceted integrated skill set that is required to 

efficiently and effectively find and act on health information for health purposes.  The 

fundamental skill base that comprises HIL would not likely change, but situational factors such 

as information environment, health issues, and self-care situations often demand different levels 

of HIL.  By contextualizing the HIL of those with specific health issues and in specific self-care 

situations, this study provides a better understanding of HIL competency and how it shapes 

dynamic health information-seeking behaviors.  The participants demonstrated insufficient HIL 

knowledge and skills in some specific contexts of seeking and using health information for self-

care.  This study suggests that this insufficiency can compromise the extent and usefulness of 

their health information seeking.  The promotion of HIL among undergraduate students can help 

them to better integrate information literacy knowledge and skills into their daily self-care 

activities, which include utilizing college community health services and resources, making 

healthy lifestyle choices, managing stress, and avoiding risky behaviors.  Developing and 

implementing effective HIL intervention strategies for college students are important for 

addressing current and potential student public health issues.  
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APPENDIX A 

HUMAN SUBJECTS COMMITTEE APPROVAL MEMORANDA 
 

 
 
Office of the Vice President for Research 

Human Subjects Committee 

P O Box 3062742 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

 

APPROVAL MEMORANDUM (for change in research protocol) 

Date: 10/25/2012 

To: Jinxuan Ma<jm07f@my.fsu.edu> 

Address: 142 Collegiate Loop PO Box 3062100 

Dept:    INFORMATION STUDIES 

 

From: Thomas L. Jacobson, Chair 

Re: Use of Human subjects in Research 

Project entitled:  Interacting with health information for self-care maintenance: An exploratory study 

e plori g u dergraduates’ health i for atio  literac  

The application that you submitted to this office in regard to the requested change/amendment to your 

research protocol for the above-referenced project has been reviewed and approved. 

Please be reminded that if the project has not been completed by 06/03/2013  

You must request renewed approval for continuation of the project.  

By copy of this memorandum, the chairman of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects involving human 

subjects in the department, and should review protocols as often as needed to insure that the project is 

being conducted in compliance with our institution and with DHHS regulations. 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is IRB00000446. 

Cc: Don Latham, Advisor 

HSC NO. 2012.9333  



120 
 

The Florida State University 

Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673, FAX (850) 644-4392 

 

RE-APPROVAL MEMORANDUM 

Date: 5/7/2013 

To: Jinxuan Ma [jm07f@my.fsu.edu]  

Address: 142 Collegiate Loop PO Box 3062100, 

Dept.: INFORMATION STUDIES 

From: Thomas L. Jacobson, Chair 

 

 

Re: Re-approval of Use of Human subjects in Research 

Interacting with health information for self-care ai te a ce: A  e plorator  stud  of u dergraduates’ 
health information literacy 

 

Your request to continue the research project listed above involving human subjects has been approved 

by the Human Subjects Committee. If your project has not been completed by 5/6/2014, you are must 

request renewed approval by the Committee. 

 

If you submitted a proposed consent form with your renewal request, the approved stamped consent 

form is attached to this re-approval notice. Only the stamped version of the consent form may be used 

in recruiting of research subjects. You are reminded that any change in protocol for this project must be 

reviewed and approved by the Committee prior to implementation of the proposed change in the 

protocol. A protocol change/amendment form is required to be submitted for approval by the 

Committee. In addition, federal regulations require that the Principal Investigator promptly report in 

writing, any unanticipated problems or adverse events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor are reminded 

of their responsibility for being informed concerning research projects involving human subjects in their 

department. They are advised to review the protocols as often as necessary to insure that the project is 

being conducted in compliance with our institution and with DHHS regulations. 

 

 

 

Cc: Don Latham, Advisor [dlatham@fsu.edu] 

HSC No. 2013.10209  
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APPENDIX B 

SURVEY BEHAVIORAL CONSENT FORM 

 

You are invited to be in a dissertation study about undergraduate students seeking and using 

health information for self-care. You were selected as a possible participant because the target 

population of this study is undergraduate students aged eighteen years or older at Florida State 

University.  The researcher asks that you read this form and ask any questions you may have 

before agreeing to be in the study.   

This study is being conducted by Jinxuan Ma, a doctoral candidate in the School of Library and 

Information Studies at Florida State University.   

Background Information: 

The purpose of this dissertation study is to explore how undergraduate students demonstrate their 

knowledge and skills in terms of finding, evaluating, and using health information for self-care.   

Procedures: 

If you agree to participate in this study, you will be asked to take a brief survey, which will take 

approximately ten minutes to complete.  At the end of the survey, you will be asked if you would 

like to participate in an individual interview and a follow-up observational study.   

Risks and Benefits of Being in the Survey: 

There is no known potential risk for participating in the survey.  As a participant in this survey, 

you will not be put in a position where you could experience physical, psychological, or 

academic harm.  Your participation or lack thereof will not affect your grade in this class or any 

 

 

FSU Human Subjects Committee approved on 10/25/2012. Void after 6/03/2013, HSC NO. 

2012.9333; Re-Approval on 5/07/2013, Void after 5/06/2014, HSC No. 2013.10209. 
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other classes. However, in order to minimize any unexpected risk, you can always withdraw your 

participation at any time for any reason.   

The study results are expected to contribute to the advancement of both theoretical and practical 

knowledge to the limited research on consumer health information-seeking behavior and health 

information literacy in higher education settings.  One direct benefit of participation is that the 

researcher will provide a handout of a health information literacy tutorial.  You also can 

indirectly benefit from the study findings, which are expected to be used to develop more 

effective collaborative intervention programs to promote awareness, knowledge, and the skills 

necessary for health information literacy among undergraduate students.   

Compensation: 

You will not receive payment or course credit for your survey participation.  Confidentiality: 

The responses of this survey will be kept private and confidential to the extent permitted by law.  

In any report the researcher might publish, the researcher will not include any information that 

would make it possible to identify you.  The completed surveys will be stored in a locked filing 

cabinet.  Only the researcher and the researcher’s faculty advisor will have access to the records.  

All the files will be destroyed after being kept for five years.   

Voluntary Nature of the Study: 

Your participation in this survey is entirely voluntary.  Your decision of whether or not to 

participate will NOT affect your current or future relations with the university or any professors.  

If you decide to participate, you are free to not answer any questions or withdraw at any time 

without affecting your current or future relations with the university or any professors.   

 

 

 

FSU Human Subjects Committee approved on 10/25/2012. Void after 6/03/2013, HSC NO. 

2012.9333; Re-Approval on 5/07/2013, Void after 5/06/2014, HSC No. 2013.10209. 
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Contacts and Questions: 

You may direct any questions you have now to the researcher—Jinxuan Ma.  If you have a 

question later, you are also encouraged to contact Jinxuan Ma, *** Louis Shores Building, 

Tallahassee, FL 32306-2742, or by phone at (***)-***-****, or by email at jm07f@my.fsu.edu.  

You also can contact Ma’s advisor—Dr. Don Latham, ***Louis shores building, Tallahassee, FL 

32306-2742, or by phone at (***)-***-****, or by email at don.latham@cci.fsu.edu.   

If you have any questions or concerns regarding this survey and would like to talk to someone 

other than the researcher, you are encouraged to contact the FSU Institutional Review Board 

(IRB) at 2010 Levy Street, Suite 276-c, Tallahassee, FL 32306-2742, or by phone at (850) - 644- 

7900, or by email at humansubjects@magnet.fsu.edu.   

You will be given a copy of this information to keep for your records by request.   

Statement of Consent: 

I have read the above information.  I have asked any questions I have and received sufficient 

answers.  I consent to participate in this study.   

 

 

Signature Date 

 

 

Signature of Investigator (Researcher) Date 

 

 

 

FSU Human Subjects Committee approved on 10/25/2012. Void after 6/03/2013, HSC NO. 

2012.9333; Re-Approval on 5/07/2013, Void after 5/06/2014, HSC No. 2013.10209. 
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APPENDIX C  

A SURVEY ABOUT UNDERGRADUATE STUDENTS SEEKING 

AND USING HEALTH INFORMATION FOR SELF-CARE 
 

Thank you for taking the time to complete this survey.  Please answer the following questions to 

the best of your ability.   

 
1. What is your gender? 

o Female 

o Male 
 

 

2. What is your age? 
 

 
 

 
3. What is your race / ethnicity? 
 

o African American / Black 

o American Indian / Native American 

o Asian 

o Hispanic / Latino 

o Pacific Islander 

o White / Caucasian 

o Other 
 

4. What is your current major? 
 
 

 
5. What year are you at the university? 

o Freshman 

o Sophomore 

o Junior 

o Senior 
 

  

6.  Are you working? 

o Full time job  

o Part time job  

o Not working 
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7.  What is your current living arrangement? 

o Living on campus in a dormitory 

o Living off campus alone 

o Living off campus with roommates 

o Living with parents 

o Other, please specify   
 

 

8.  How would you describe your general health? 

o Excellent 

o Very Good 

o Good 

o Fair 

o Poor 
 

9.  Do you have any chronic conditions (normally permanent and nonreversible; 

need a long period of specific medical care or supervision) or major health concerns 

(e.g., allergies, AIDS/HIV, diabetes, heart condition, muscular dystrophy, hepatitis)? 

o Yes 

o No 

If your answer is YES, please specify the condition(s)    
 

 

10.  How often do you look for health information for your personal health concerns, either 

online or offline? 

o Very often 

o Often 

o Sometimes 

o Rarely 

o Never 
 

11. The LAST time you looked online for health information for yourself, did you do it to... 

Check all that apply. 
 

☐ Find information about maintaining a healthy lifestyle (e.g., eating healthy food, keeping 

physically fit) 

☐ Find information about different over-the-counter or prescription drugs (e.g., directions for 

using, side effects, etc.) 

☐ Learn more about signs and symptoms of different conditions (e.g., cold, insect bites) and 

their treatment 

☐ Find information about managing a current health problem/s (e.g., allergy, diabetes) 

☐ Other, please specify  
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12. The LAST time you looked online for health information for yourself, did you 

experience any problems or challenges when searching for the information? 
 

 

o Yes 

o No 
 

 
13. Thinking about the LAST time you looked online for health information for yourself, which 

of the statements below best describes your experience? Rate your agreement with the 

following items. (1=Strongly Disagree, 5= Strongly Agree) 
 

 

  
Strongly 

Disagree 

 
Disagree 

 
Neither 

Agree or 

Disagree 

 
Agree 

 
Strongly 

Agree 

  
1 

 
2 

 
3 

 
4 

 
5 

 
I found it hard to find relevant 

information. 

 
o 

 
o 

 
o 

 
o 

 
o 

 
There were too many information 

sources and I found it hard to select 

the most relevant ones. 

 
o 

 
o 

 
o 

 
o 

 
o 

 
It was too time-consuming. 

 
o 

 
o 

 
o 

 
o 

 
o 

 
I’m not good at looking for 

information online in general (e.g., 

have a hard time searching Google or 

finding the right keywords to use). 

 
o 

 
o 

 
o 

 
o 

 
o 

 
I’m not sure about how to use the 

online library resources at the 

university (e.g., library databases or 

electronic journals). 

 
o 

 
o 

 
o 

 
o 

 
o 

 

 

14. The LAST time you looked online for health information for yourself, did you 

experience any problems or challenges evaluating the quality of the information (e.g., 

reliability or accuracy)? 
 

 

o Yes 

o No 
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15. Thinking about the LAST time you looked online for health information for yourself, 

how often did you do any of the following to verify the quality of the information you 

found? (1=Not at all, 5= Almost Always) 
 

 
 

Not at all 
 

Rarely 
 

Occasionally 
 

To a 

Considerable 

Degree 

 

Almost 
Always 

 1 2 3 4 5 

Asked friends o o o o o 

Asked parents o o o o o 

Compared multiple sources o o o o o 

Consulted doctors or other 
health professionals 

o o o o o 

Used common sense o o o o o 

Verified information through 
personal experiences 

o o o o o 

 
16.  How did you use the health information you found? Check all that apply. 
 

☐ It helped me learn more about how to prevent diseases. 

☐ It helped me change a bad health habit/behavior (e.g., smoking, drinking, unsafe sex, etc.) 

☐ It helped me live a healthier lifestyle (e.g., eat healthier, become more physically active, etc.) 

☐ It helped me diagnose an illness/condition. 

☐ It helped me find ways for treating an illness/condition. 

☐ It helped me to make a decision about seeking help from a health professional. 

☐ Other, please specify:  

 
17. To what degree did the health information you found online help you with the 

following...(1=Not at all, 4= A lot) 

 

 Not at all Barely Somewhat A lot 

 1 2 3 4 

Manage your illness/condition o o o o 

Live a healthier lifestyle o o o o 

Make better health decisions o o o o 
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APPENDIX D 

STUDY PARTICIPATION INVITATION: INTERVIEW AND 

OBSERVATIONAL STUDY 

You may be invited to participate in an individual interview and a follow-up observational study 

about how undergraduate students demonstrate their knowledge and skills in terms of finding, 

evaluating, and using health information for self-care. You were selected as a possible 

participant because this study target population is undergraduate students who are interested in 

seeking and using health information for self-care. The researcher asks that you read this form 

and ask any questions you may have before agreeing to be in the study. 

This study is being conducted by Jinxuan Ma, a doctoral candidate in the School of Library and 

Information Studies at Florida State University. 

Background Information: 

The purpose of this study is to explore how undergraduate students demonstrate their knowledge 

and skills in terms of finding, evaluating, and using health information for self-care. 

Procedures: 

If you agree to participate in an individual interview, the interview will take 30 minutes. It will 

be conducted in the multimedia center of the School of Library and Information Studies in the 

FSU’s William Johnston Building.  After finishing the interview, you also will be asked to 

participate in a follow-up observational study about seeking health information for self-care.   
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The researcher will provide detailed instruction and a training session beforehand to answer three 

scenario questions for self-care. For the purpose of this study, both the interview and the 

observational study will be recorded using digital audio devices and screen capture software. 

Risks and Benefits of Being in the Study: 

There is no known potential risk for participating in the study. As a participant in this study, you 

will not be put in a position where you could experience physical, psychological, or academic 

harm. Your participation or lack thereof will not affect your grade in this class or any other 

classes.  However, in order to minimize any unexpected risk, you can always withdraw your 

participation at any time for any reason.   

The study results are expected to contribute to the advancement of both theoretical and practical 

knowledge to the limited research on consumer health information-seeking behavior and health 

information literacy in higher education settings.  Specifically, it is expected that the study 

findings will be used to develop more effective collaborative intervention programs to promote 

awareness, knowledge, and the skills necessary for health information literacy among college 

undergraduate students.   

Compensation: 

You will receive a $20 Publix gift card as compensation for taking time to finish the interview 

and the observational study, as well as a handout with a health information literacy tutorial at the 

end of the study.   
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Confidentiality: 

The responses of this study will be kept private and confidential to the extent permitted by law.  

In any report the researcher might publish, the researcher will not include any information that 

would make it possible to identify you.   

The researcher will store the audio recordings of the interviews, the screen capture files of the 

observational study, and all of the transcripts on a CD. The CD will be kept in a locked filing 

cabinet to which only the researcher and the researcher’s faculty advisor will have access. All the 

files will be destroyed after five years. 

Voluntary Nature of the Study: 

Your participation in this study is voluntary. Your decision of whether or not to participate will 

NOT affect your current or future relations with the university or any professors.  If you decide 

to participate in this study, you do not have to talk about anything you do not want to, and you 

may end the study at any time without any penalty.  However, you will be eligible for the gift 

card only if you complete both the interview and the follow-up study.   

Contacts and Questions: 

You may direct any questions you have now to the researcher—Jinxuan Ma. If you have a 

question later, you are also encouraged to contact Jinxuan Ma, *** Louis Shores Building, 

Tallahassee, FL 32306-2742, or by phone at (***)-***-****, or by email at 

jm07f@my.fsu.edu. You also can contact Ma’s advisor—Dr. Don Latham, *** Louis shores 
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building, Tallahassee, FL 32306-2742, or by phone at (***)-***-****, or by email at 

don.latham@cci.fsu.edu. 

If you have any questions or concerns regarding this survey and would like to talk to someone 

other than the researcher, you are encouraged to contact the FSU Institutional Review Board 

(IRB) at 2010 Levy Street, Suite 276-c, Tallahassee, FL 32306-2742, or by phone at (850) - 644-

7900, or by email at humansubjects@magnet.fsu.edu. 

You will be given a copy of this information to keep for your records by request.   

If you would like to be considered for both the interview and the observational study, please read 

the above information and ask any questions you have. Lastly, please write down your contact 

information and availability. 

 

School email: @my.fsu.edu 

Phone: 

Preferred day, time periods: 
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APPENDIX E 

BEHAVIORAL CONSENT FORM: INTERVIEW AND  

OBSERVATIONAL STUDY 

You are invited to be in a research study about undergraduates seeking and using health 

information for self-care. You were selected as a possible participant because its target 

populations are undergraduates aged eighteen years or older at Florida State University. The 

researcher asks that you read this form and ask any questions you may have before agreeing to be 

in the study.  This study is being conducted by Jinxuan Ma, a doctoral candidate in the School of 

Library and Information Studies at Florida State University. 

Background Information: 

The purpose of this dissertation study is to explore how college undergraduates demonstrate their 

knowledge and associated skills in terms of finding, evaluating, and using health information for 

self-care. 

Procedures: 

If you agree to participate in an individual interview, the interview will take 30 minutes. It will 

be conducted in the multimedia center of the School of Library and Information Science in the 

FSU William Johnston Building. After finishing the interview, you will be also asked to 

participate in a follow-up observational study about seeking health information for self-care. The 

researcher will provide detailed instruction and a training session beforehand to answer three 

scenario questions for self-care. For the purpose of research, both the interview and the  
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observational study will be recorded using a digital audio device and screen capture software—

Camtasia. 

Risks and Benefits of Being in the Study: 

There is no known potential risk for participating in the study. As a participant in this study, you 

will not be put in a position where you could experience physical, psychological, or academic 

harm. Your participation or lack thereof will not affect your grade in this class or any other 

classes. However, in order to minimize any unexpected risk, you can always withdraw your 

participation at any time for any reason.  

The study results are expected to contribute to the advancement of both theoretical and practical 

knowledge to the limited research on consumer health information-seeking behavior and health 

information literacy in higher education settings. Specifically, it is expected that the study 

findings, will be used to develop more effective collaborative intervention programs to promote 

awareness, knowledge, and skill necessary for health information literacy among college 

undergraduates. 

Compensation: 

You will receive a $20 Publix gift card as compensation for taking time to finish the interview 

and the observational study, as well as a handout with a health information literacy tutorial at the 

end of the study. 

Confidentiality: 

All responses will be kept private and confidential to the extent permitted by law. This means 

that any information included in the research report does not identify you as the respondent. This 
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study will only report the group findings rather than any individual response. 

The researcher will store the audio recordings of the interviews, the screen capture files of the 

observational study, and all of the transcripts will be stored on a CD. The CD will be kept in a 

locked filing cabinet to which only the researcher and the researcher’s faculty advisor will have 

access. All the files will be destroyed after five years. 

Voluntary Nature of the Study: 

Your participation in this study is voluntary. Your decision of whether or not to participate will 

NOT affect your current or future relations with the university or any professors. If you decide to 

participate in this study, you don’t have to talk about anything you don’t want to, and you may 

end the study at any time without any penalty. However, you will be eligible for the gift card 

only if you complete the interview and the follow-up study. 

Contacts and Questions: 

You may direct any questions you have now to the researcher—Jinxuan Ma. If you have a 

question later, you are also encouraged to contact Jinxuan Ma, *** Louis Shores Building, 

Tallahassee, FL 32306-2742, or by phone at ***-***-****, or by email at jm07f@my.fsu.edu, or 

Ma’s advisor—Dr. Don Latham, *** Louis shores building, Tallahassee,  

FL 32306-2742, or by phone at ***-***-****, or by email at don.latham@cci.fsu.edu. 

If you have any questions or concerns regarding this research and would like to talk to someone 

other than the researcher, you are encouraged to contact the FSU IRB at 2010 Levy Street, suite 

276-c, Tallahassee, FL 32306-2742, or by phone at 850- 644-7900, or by email at 

humansubjects@magnet.fsu.edu. You will be given a copy of this information to keep for your  
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records by request. 

Statement of Consent: 

I have read the above information. I have asked questions and have received answers. I consent 

to participate in this study. 

 

 

Signature Date 

 

 

 

Signature of Investigator Date  
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APPENDIX F  

INTERVIEW GUIDE QUESTIONS ABOUT UNDERGRADUATE 

STUDENTS SEEKING AND USING HEALTH INFORMATION FOR 

SELF-CARE   

 (The researcher will ask the participant’s permission to record the interview.) 

 

1. I understand you are interested in health information. Please think back over your recent 

experiences, or specific events, when you were looking for a health topic for yourself. (Start at 

one Sense-Making Triangulation) 

2. First, tell me about one situation you remember the best. What were you trying to deal with? 

Why did you need to look for the information on your own? Could you describe your 

experiences to me? 

3. What were the problems you encountered in that situation when seeking health information? 

What were your questions about where and how to find the information you were looking for? 

Prompts: 

a. Is there any reason that you went to a particular place/source, compared to another? 

b. If the participant didn’t mention any on-campus sources, this question will be asked: Have you 

used any places/sources on-campus for seeking health information? Describe your experiences 

with these sources. 

4. Then, what were your big concerns about selecting the information you were looking for?  
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Prompts: 

a. What factors were critical in deciding what information to select? 

b. Describe any difficulties you encountered when evaluating health information. 

5. How did you deal with the aforementioned problems you faced in that situation? What specific 

knowledge and skills that you found were critical in solving your problems? 

6. How did you use the health information you obtained? Please describe whether the obtained 

information had an influence on managing your health. 

Prompts: 

a. If it had an influence, please briefly describe to what extent it helped you with your self-care. 

b. If it had no influence, explain why it failed to help you. 

(Iteration of another potential Sense-Making Triangulation) 

7.  Do you have another critical situation to talk about? (Go back through Question 2 to  

Question 5) 

8.  Is there anything else you’d like to add about looking for health information? 
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APPENDIX G 

AN OBSERVATIONAL STUDY ABOUT SEARCHING ONLINE HEALTH 

INFORMATION FOR SCENARIO QUESTIONS ABOUT 

UNDERGRADUATE STUDENTS’ SELF-CARE  

Please answer the following questions using the provided computer. During your online 

information search, you will be asked to speak out (“think-aloud”) your thoughts, questions, 

solutions, feelings, etc. The researcher will provide a brief training session using warm-up 

questions. 

1. In our interview, you mentioned you were very interested in information or issues related 

to______________________.  Think about one question related to that you are very interested in 

finding information for. Then, go online and try to find the best resources to answer this question. 

2. Natalie put on 30 pounds instead of the regular “freshman 15” during her first year of 

college. Feeling a lot of pressure to keep her weight down, Natalie has started taking weight-loss 

pills occasionally, purging frequently, and exercising excessively since her sophomore year. 

Recently, she has become constantly sick, anxious, and worn out. Her doctor considered that she 

might have symptoms and signs of eating disorders and compulsive exercise. Imagining you 

were Natalie, try to find resources or services on campus that can provide helpful information for 

you. 

3. John is worried about his recent unprotected sexual activities and would like to get tested for 

HIV/AIDS. Pretend you were John—search online to find the address of one local testing center 

and the price for testing services. Explain why you chose this particular place and service. 

Is there anything else you’d like to add about seeking and using health information after 

answering the above questions? 
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